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Abstract 

The problem was that maintaining an adequate supply of self-contained breathing apparatus 

(SCBA) during a high-rise fire can tax a small fire department’s staffing beyond its capability. 

The purpose of this Applied Research Project was to conduct a feasibility study of the utilization 

of Firefighter Breathing Air Replenishment Systems (FBARS) for the replenishment of SCBA’s 

during high-rise firefighting, resulting in reduced consumption of staffing. Descriptive research 

methodology was used to answer the following research questions: (a) What are the mechanics 

of FBARS? (b) What current NFPA standards apply to FBARS? (c) How has FBARS been 

adopted by municipalities? (d) What is the potential cost of FBARS? (e) What are the potential 

benefits and risks of FBARS? A literature review was carried out that included a search of all 

applicable NFPA standards. Interviews were conducted and articles and product documentation 

was reviewed. A survey was conducted to gain insight into FBARS popularity throughout the 

fire service and what reception it would receive. The results indicated that the mechanics of 

FBARS are not new to the fire service. Codes are already in place addressing FBARS installation 

and operation, however more work is necessary to incorporate and simplify FBARS into the fire 

code.  The costs associated with FBARS are relatively inexpensive and the potential benefits far 

outweigh the potential risks. A number of recommendations were suggested to allow The 

Atlantic City Fire Department to capitalize upon the simplicity, efficiency and effectiveness of 

this technology. Recommendations included instituting code modifications for new construction 

and retrofit provisions for existing construction. Additionally it was recommended to encourage 

voluntary compliance through subsidized construction projects and tax abatements. It was also 

recommended that training and safety standards are developed regarding implementation and use 

of FBARS. 
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Introduction 

Improvements in fire codes and fire safety standards have been beneficial to the fire 

service and the communities they protect. The resulting reduction in fires nationally has often led 

to a false sense of security. Fire departments are increasingly expected to accomplish tasks with a 

continually decreasing workforce. When large scale incidents occur, such as a high-rise fire, 

readily available resources deplete rapidly (Comeau, 2003). Firefighter Breathing Air 

Replenishment Systems (FBARS) reduce the amount of staffing necessary for the logistical tasks 

typically assigned to firefighters in high-rise fires (Coleman & Turiello, 2011). It is imperative 

that fire service professionals embrace new technologies that offer the potential to improve job 

performance in a cooperative effort with community leaders to reduce risks within the 

community.    

 The problem was that maintaining an adequate supply of self-contained breathing 

apparatus (SCBA) during a high-rise fire can tax a small fire department’s manpower beyond its 

capability. FBARS may offer a practical solution to this problem.   

 The purpose of this Applied Research Project was to conduct a feasibility study of the 

utilization of FBARS for the replenishment of SCBA’s during high-rise firefighting resulting in 

reduced consumption of manpower. This paper used descriptive research methodology to answer 

the following research questions: (a) What are the mechanics of FBARS? (b) What current 

NFPA standards apply to FBARS? (c) How has FBARS been adopted by municipalities? (d) 

What is the potential cost of FBARS? (e) What are the potential benefits and risks of FBARS? A 

literature review was used to research the system’s mechanics, current standards applicable to the 

fire service as well as local fire codes where FBARS were utilized. Surveys, questionnaires and 
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interviews were utilized to identify the popularity and practicality of FBARS use within The 

Atlantic City Fire Department.  

Background and Significance 

The City of Atlantic City is located on the north end of Absecon Island, a barrier island 

off the southern coast of New Jersey. Atlantic City shares Absecon Island with the three small 

shore communities of Ventnor, Margate and Longport. Directly north and south of Absecon 

Island are the barrier islands of Brigantine and Ocean City. While Ventnor, Margate and 

Longport are predominantly residential communities with both year-round and summer 

populations, Atlantic City is more urbanized and caters to a large transient population. 

 In 1976, the state of New Jersey passed a gambling referendum legalizing casino gaming 

in Atlantic City. The prior thirty years had taken its toll on Atlantic City. In the late 1800’s and 

first half of the 1900’s, Atlantic City had come to be known as the “World’s Playground.” A 

decline, which may have showed its first signs in the late 1940’s, and reached its depth when the 

city hosted the 1964 Democratic Convention. What had been meant as a new beginning turned 

out to be a major embarrassment, as the news media broadcast images of a run-down and nearly 

bankrupt city to the entire country (Johnson, 2002, p. 160). 

 Over the past thirty years, legalized gambling has provided many successes compared to 

the failure of hosting the 1964 Democratic Convention. Development has been ongoing at a 

varying pace with, what some consider to be, the second and third waves of major construction. 

The forty-eight block, approximately 1.8 by 3.5 miles, city is now home to twelve hotel casinos. 

Once again, large crowds of tourists fill the boardwalk, streets and rooms year round. Atlantic 

City’s static population of 40,000 sees 70,000 employees go to work in the casinos on a daily 

basis. Prior to this current recession, 34 million visitors enter the city each year with the hotel 
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casinos’ 20,000 rooms at 100% occupancy most of the time. With the stalled Revel Casino 

project due to restart, Atlantic City will soon have four of New Jersey’s six tallest buildings 

(Rush, DeMaio, & Palamaro, 2010). Today, Atlantic City can be characterized as a small city 

with large city problems and challenges.  

 The city’s governing body is responsible for establishing the Atlantic City Fire 

Department’s (ACFD) table of organization by ordinance. The current table of organization 

consists of one Fire Chief, six Deputy Chiefs, thirteen Battalion Chiefs, fifty-nine captains and 

one hundred eighty-nine fire fighters, one Fire Official and three Supervising Fire Prevention 

Specialists for a total of 272 uniform members. At the beginning of 2009 all positions were filled 

with salary and wages accounting for the bulk of the department’s $24,000,000 budget (Rush, 

DeMaio, & Palamaro, 2010). Operating expenses account for less than one percent of 

expenditures. 

 The Fire Chief has an administrative staff of two Deputy Chiefs and two Battalion 

Chiefs. There is a Fire Prevention Division which is responsible for Life Safety Inspections, Fire 

Cause and Origin, Building Fire Code Plans, Inspections and Fire Education; a Fire Shop 

responsible for the maintenance of apparatus, equipment and the distribution of supplies; a 

Training Division responsible for daily training, and fire ground safety and a Special Operations 

Unit tasked with overseeing Haz Mat and Rescue incidents.  

The ACFD’s fire suppression force has 245 uniform members and operates seven 

engines, three ladders, a rescue company and a Haz Mat unit. Fire companies are staffed with 

one captain and three fire fighters with the exception of the Haz Mat unit which is manned by 

Ladder 1 and Engine 1 personnel. Each of the department’s four suppression platoons is 

commanded by one deputy chief and two battalion chiefs for an on duty strength of forty-seven. 
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Annually the department responds to approximately 6000 incidents per year, fifty percent of 

which are first responders or medical calls. 

Over the past twenty-five years there have been a number of periods in which the ACFD 

has experienced mass retirements. Arguably the most dramatic of these occurred in 2006. The 

Atlantic City Professional Firefighters Local #198, of the International Association of 

Firefighters, was without a contract for thirty-three months. The arbitrator’s settlement called for 

the City of Atlantic City to pay ninety-five percent of the cost of health benefits for members 

who retired in the following two months and seventy-five percent for members who retired 

before the contract expired at the end of 2007. Retiree health benefits and a pension increase of 

between twelve and sixteen percent was incentive enough to entice a large portion of those 

eligible to retire to do so. Members of all ranks, including the Fire Chief, took advantage of the 

opportunity. 

 The result of this most recent mass exodus is a very inexperienced fire department at 

every level of the organization. As of the writing of this applied research paper, forty-three of the 

sixty-five officers on the ACFD (sixty-six percent) have less than five years of experience in 

their current rank. To make matters worse, prior to layoffs, those officers lead a rank and file 

workforce in which sixty-one of the one hundred and eighty-one fire fighters (thirty-three 

percent) have less than five years of experience in the fire service profession.  

Throughout 2005 and 2006 the average value of homes in Atlantic City increased 25.9%, 

the highest percentage increase in the nation (Rush, DeMaio, & Palamaro, 2010). As casino 

revenues topped $5 billion per year, another wave of casino expansions was on the horizon. 

After approximately 30 years of no property re-evaluations, the State of New Jersey mandated 

through the courts that the City of Atlantic City conduct a citywide revaluation. One year later, 



  Firefighter Air Systems     10 

with property values raised, the housing market crashed rendering the new values inflated. In a 

short time 8000 property tax appeals, including those of the casinos, were settled in an amount 

totaling $55 million. This sudden loss of revenue, compounded by the poor global economy, 

crippled the city’s budget. In an effort to assist the taxpayers, the State of New Jersey mandated a 

4% cap on municipal budgets in 2009 and 2010 and a 2% cap in 2011 (Rush, DeMaio, & 

Palamaro, 2010).    

As 2010 approached, the City of Atlantic City found itself facing a budget deficit of 

approximately $40 million. It immediately became apparent that at a minimum the ACFD would 

not be replacing any members lost through attrition. By August of 2010 that number had reached 

27. In addition, in May 2010 the Mayor and City Council implemented across the board cuts in 

all departments that included layoffs and demotions in the public safety divisions. Despite the 

fire administration and union’s best efforts, on October 1, 2010, 30 firefighters were laid-off. The 

impact resulted in the closing of 2 fire companies and a drastic reduction in staff personnel.  

The Atlantic City Fire Department has had to adapt to this most recent reduction in its 

workforce as it has in the past. Prior to the gambling referendum, the ACFD had in excess of 320 

members, but as the city developed those numbers have dramatically decreased. With more than 

125 high-rise structures throughout the city and several mega casinos on the horizon, the ACFD 

now has fewer than 215 members. To make matters worse, all emergency services are performed 

by an increasingly inexperienced workforce. 

The Executive Fire Officers Program’s Executive Analysis of Community Risk 

Reduction (National Fire Academy, 2009) course goals and objectives are to reduce community 

risk through a planned strategy. The course aims to forge a relationship between the emergency 

responder and the community with a mutual vision and mission for a safer environment. The 
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emergency services must continually look towards new innovations in an effort to do more with 

less. FBARS is an example of how the 5 “E’s” can be used towards risk prevention and risk 

mitigation. Through education, engineering, enforcement, economic incentives and emergency 

response, the threat to life, property and community vitality is greatly reduced (p. 11).    

This research meets the following United States Fire Administration’s (United States Fire 

Administration, n.d.) operational objectives: (a) Reduce risk at the local level through prevention 

and mitigation; (b) Improve local planning and preparedness; (c) Improve the fire and emergency 

services’ capability for response to and recovery from all hazards; and (d) Improve the fire and 

emergency services’ professional status (pp. 18-21). 

Literature Review 

An interview was conducted with Anthony (Tony) Turiello (personal communication, 

November 4, 2010). Turiello is the founder and CEO of Recue Air Systems, Inc. He has been the 

driving force behind the growth of Rescue Air Systems, Inc. and the technological evolutions of 

FBARS since the company’s inception in 1993. A mechanical plumbing contractor with over 30 

years of experience in the trade, Turiello has worked his way up through the industry. Starting as 

an apprentice with Local 467, he later became a journeyman, eventually a field supervisor and 

has gone on to enjoyed success as a contracting firm owner.  

Considered by many in the fire service to be an expert on firefighter breathing air rescue 

systems, Tony is known both nationally and internationally. He lectures regularly and has spoken 

before numerous city councils and boards of supervisors as well as the New York Fire Safety 

Directors, the Fire Department of New York City and the Phoenix Fire Department. He has also 

worked closely with the Occupational Safety and Health Administration (OSHA) and the 

International Association of Plumbing and Mechanical Officials (IAPMO).   
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   Ronny J. Coleman (personal communication, 2010, July 27) is a nationally known 

and well-respected figure with over 40 years in the fire service. He served as fire marshal of the 

state of California as well as fire chief in Fullerton and San Clemente. He holds an Associate’s 

degree in Fire Science from Rancho Santiago College, a Bachelors of Science degree in Political 

Science from California State University/Fullerton, and a Master’s degree in Vocational 

Education from California State University/Long Beach. He writes a monthly column for Fire 

Chief Magazine entitled “Chief’s Clipboard.” Coleman summarizes that many of today’s high-

rise firefighting concepts were developed over the past 40 years to cope with the manpower 

intensiveness of the operation. He notes that as improvements were being made as to how the 

fire service tackled high-rise fires, there has been a general reduction in the number of 

firefighters assigned to individual fire companies. Hence while automatic sprinklers have proven 

to be very effective at extinguishing or stopping the spread of fire, a high-rise fire still 

necessitates a full response (Coleman, 2002). 

He says that high-rise firefighting operations cause “large numbers of personnel to be tied 

up serving as donkeys” (p. 34). Resources outside the building are needed on upper floors, 

“when it comes to water, we solved this problem a long time ago with the standpipe system” (p. 

34). Now an earlier idea of equipment caches needs to be reexamined as well as the relatively 

simple idea of piping compressed air throughout a building “instead of hauling large numbers of 

air cylinders up to a staging area” (Coleman, 2002, p. 34). 

Coleman cautions that the system “doesn’t replace staffing…very few fire departments 

establish their staffing pattern based on only one or two risks…in their community. He contends 

FBARS provides a viable option for fire departments that “struggle with the issues of 

deployment and operational efficiency” (p. 35). He describes the system as steel piping installed 
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throughout stairwells much like standpipe systems. Outlets are provided on the exterior of the 

building to allow the fire department’s air unit to charge the system with high pressure air, 

enabling firefighters to replenish their air supply in close proximity to the fire floor. He says that 

systems vary and can be installed with air compressors and/or cascade systems (Coleman, 2002).  

Jack Murphy (personal communication, August 27, 2010) is considered by many one of 

the country’s leading experts in the field of fire safety. He has nearly 30 years of experience in 

the fire service and has numerous professional affiliations. He currently serves as the vice-

chairman of the New York City High-Rise Fire Safety Directors Association (FSDA) in addition 

to the NFPA’s High-Rise Building Safety Advisory and Pre-Incident Planning Committees. 

Murphy is a contributing editor of Fire Engineering magazine as well as an adjunct professor at 

both John Jay College in New York City and Kean University in New Jersey. Murphy has served 

as fire safety director for Cornell University Medical Center and as vice president of Citigroup 

Global Fire and Emergency Preparedness. More recently he was in charge with the overseeing of 

the new Yankee Stadium’s fire safety plan, fire safety system, evacuation plan and mapping 

system. Murphy recognizes the need for FBARS in high-rise building, mega and underground 

structures. He believes FBARS offers important benefits in safety, efficiency and effectiveness 

during high-rise firefighting operations.  

 Murphy was an early advocate of the IAPMO’s adoption of IGC 220-2005, “Breathing 

Air Replacement Systems,” to their Uniform Plumbing Code. He states that FBARS is 

increasingly becoming a design requirement in high-rises throughout the nation by way of local 

ordinance or addition to the local fire code. He points to San Francisco, Phoenix and Boynton 

Beach Florida as examples of municipalities that have done so in recent years. Murphy notes that 

local ordinances and fire codes allow for the language and design to be municipal specific. He 
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points out that installation requirements in high crime areas may differ considerably from an area 

where that is of little concern.   

 The National Fire Protection Association (NFPA) is an organization charged with 

developing, publishing and disseminating minimum standards and requirements for the fire 

service. The mission of the NFPA is to “reduce the worldwide burden of fire and other hazards 

on the quality of life by providing and advocating consensus codes and standards, research, 

training, and education” (National Fire Protection Association, September 12, 2010). Or as 

Gagliano, Phillips, Jose and Bernocco (2008) surmised, “The NFPA is the guiding light that has 

provided standardized methodologies for how the U.S. fire service does business” (p. 167). A 

literature review for this applied research project would not be sufficiently comprehensive if it 

did not include a thorough search of the applicable NFPA standards. Breathing apparatus and 

breathing air systems are referenced in numerous NFPA standards. More specifically, NFPA 

standards 1404 (2006), 1500 (2007), 1852 (2008), 1981 (2007), 1989 (2008) and 1901 (2009) all 

apply to various components of FBARS, but none deal directly with the system in its entirety.  

NFPA 1404 (2006) was first published in 1989 and entitled “Standard for a Fire 

Department Self-Contained Breathing Apparatus Program.” Over the course of a few revisions 

the Standard Council reassigned the use of self-contained breathing apparatus (SCBA) to NFPA 

1500, (2007) “Standard on Fire Department Occupational Safety and Health Programs.” 

Simultaneously NFPA 1852 (2008), “Standard on Selection, Care, and Maintenance of Open-

Circuit Self-Contained Breathing Apparatus” was developed, leaving NFPA 1404 to focus on 

respiratory protection training renamed as the “Standard for Fire Service Respiratory Protection 

Training” (National Fire Protection Association, 1404, 2006). Gagliano et al. (2008) state that 
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the NFPA 1404’s most important issue is its requirement that fire departments establish an air 

management program. 

NFPA 1500 (2007) was first published in 1987 and entitled “Standard on Fire 

Department Occupational Safety and Health Programs.” The standard was developed to address 

the exact needs and concerns of the emergency services, which had thus far been subject to 

regulations intended for general industry (National Fire Protection Association, 1500, 2007). 

Two sections of Chapter 7 of NFPA 1500 focus on elements of respiratory protection that 

directly relate to BARS. Chapter 7.9, “Respiratory Protection Program,” requires fire 

departments to adopt and maintain a respiratory protection program as well as develop and 

maintain standard operating procedures (SOPs) relating to the same (National Fire Protection 

Association, 1500, 2007). Chapter 7.14, “SCBA Cylinders,” identifies the standards to be 

followed while filling SCBA and specifically addresses the use of rapid filling procedures 

(National Fire Protection Association, 1500, 2007).  

NFPA 1852 (2008) was first published in 2002 and entitled “Selection, Care, and 

Maintenance of Open-Circuit Self-Contained Breathing Apparatus (SCBA).” The standard was 

written for organizations whose members use respiratory protection while engaging in 

emergency operations and intended to fulfill the requirements set forth in NFPA 1500 (2007), 

“Standard on Fire Department Occupational Safety and Health Program” and NFPA 1981 

(2007), “Standard on Open-Circuit Self-Contained Breathing Apparatus for Fire and Emergency 

Services.” Chapter 7, “Maintenance,” outlines the procedures to be used in the maintenance of 

SCBAs. More specifically, the chapter lists the protocol for the maintenance of SCBA breathing 

air cylinders. This includes the inspection, repair, testing, requalification and removal of SCBA 

breathing air cylinders. 
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NFPA 1981 (2007) was first published in 1981 and entitled “Standard on Self-Contained 

Breathing Apparatus for Fire Fighters.” The standard replaced NFPA 19B, “Standard on 

Respiratory Protection Equipment for Fire Fighters,” which mainly allowed only self-contained 

breathing apparatus for firefighting and prohibited the use of filter-type canister masks. The 2007 

edition of the standard was completely revised. The standard is now entitled “Open-Circuit Self-

Contained Breathing Apparatus (SCBA) for Emergency Services” and requires all emergency 

services SCBA to be CBRN compliant (National Fire Protection Association, 1981, 2007). 

NFPA 1981 deals extensively with the use of the Rapid Intervention Crew/Company Universal 

Air Connection (RIC/UAC). The RIC/UAC is used by BARS in the rapid refilling of the SCBA. 

NFPA 1989 (2008) was first published in 1999 and entitled “Standard on Breathing Air 

Quality for Emergency Services Respiratory Protection.” The goal of this standard was to unify 

the different requirements for breathing air quality carried in NFPA 1404 (2006), NFPA 1500 

(2007) and NFPA 1981 (2007) into a single set of requirements. The most recent edition of this 

standard, the 2008 edition, includes a new chapter on compressed breathing air systems. NFPA 

1989 has a great deal of relevance to BARS as it specifies the required testing and maintenance 

to be performed on compressed breathing air systems used by fire departments.    

NFPA 1901 (2009), “Standards for Automotive Fire Apparatus,” 2009 edition is a 

general update of the 2003 edition. This update was intended to present requirements in a more 

clear and organized manner in addition to standardizing the requirements for the delivery of 

documentation and test results. Several new chapters were added to the standard. The most 

relevant to BARS is the addition of Chapter 24 “Air Systems” (National Fire Protection 

Association, 1901, 2009). While this chapter applies to breathing air systems mounted on fire 

apparatus, many of the requirements can easily transition to BARS. 
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Comeau (2003) is a writer who focuses on fire-related issues. He holds a BS degree in 

Civil Engineering from the University of Massachusetts/Amherst. Comeau has served as Fire 

Protection Engineer on the Phoenix Fire Department as well as a Chief Fire Investigator for the 

National Fire Protection Association. Ed owns and operates www.writer-tech.com, a technical 

writing firm. 

 In an article written for Fire Engineering entitled, “Rescue Air Systems: Standpipe for 

Air,” (Comeau, 2003). Comeau details the human factor involved in high-rise firefighting. He 

explains the mechanical operations of FBARS and how its integration into high-rise buildings 

can drastically improve the efficiency of firefighting operations. His article uses interviews with 

several fire service leaders as well as Turiello to give a clear understanding of the benefits 

FBARS offers all parties involved. 

 NFPA statistics report that high-rise fires are confined to the room of origin 94% of the 

time (Comeau, 2003). This is in large part is due to the building fire protection systems, 

including fire detection, alarm systems and automatic sprinklers systems. However, Comeau 

(2003) notes that that does not reduce the need for firefighters at these incidents. Automatic 

sprinkler systems create a great deal of smoke during extinguishment. Considering that smoke 

kills more people than fire, smoke spreading throughout the building presents a challenge for 

firefighters conducting the primary and secondary searches (Comeau, 2003). 

 In an article written for Official, Salomon tells the minute by minute story of the First 

Interstate Bank fire in Los Angeles on May 4, 1988. Salomon explains the logistics of fighting a 

high-rise fire using one of the best examples in recent times. In the 3 hours and 39 minutes it 

took to bring the fire under control, more than “600 air bottles were carried to the staging 

area…moving the equipment alone took nine companies over two hours” (Salomon, 2005, p. 8). 
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Salomon makes it clear that one of the great needs in high-rise firefighting is a readily available 

supply of air.  

 Salomon writes that Fire Marshal Louis Vella, initially inspired by the First Interstate 

fire, envisioned “standpipes for air.” The technology has been around since the late 1980’s, but 

FBARS is still unknown to many. As its popularity grew, there became an increasing need for 

code language. She points to the IAPMO as having initially led the way with this task by 

appointing a Firefighter Breathing Air Replenishment Task Group to its Uniform Plumbing Code 

Technical Committee (Salomon, 2005).  

 In a brief description of the mechanics of the system, Salomon explains that as many as 

40 cylinders can be refilled using air supplies by the system prior to the arrival of the fire 

department’s air truck. While pointing to the advantages of FBARS, Salomon notes that it does 

not come without some controversy. The National Institute for Occupational Health and Safety 

(NIOSH) only condones the filling of air cylinders on firefighters’ backs in “down firefighter” 

situations (pp. 9,11). She also points to concerns of overcrowding stairwells and tampering of 

exposed air lines. 

 In United States Fire Administration Technical Report Series, “High-rise Officer 

Building Fire One Meridian Plaza,” the firefighter safety issue created by the lack of a readily 

available supply of air during high-rise fires is exemplified (Routley, Jennings, & Chubb, n.d.). 

The February 23, 1991 fire claimed the lives of three firefighters when they became disoriented 

and ran out of air. They were found in close proximity to the stairwell several floors above the 

fire. Additional firefighters exited safely to the roof when their SCBA cylinders ran low.    

The International Association of Plumbing and Mechanical Officials (IAPMO) is a 

complete service organization that develops plumbing and mechanical codes through scientific 
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research, debate, and analysis. The membership-based association was established more than 

eighty years ago in an effort to protect the public’s health and safety (International Association 

of Plumbing and Mechanical Officials, 2011). In 2006, the IAPMO added IAPMO IGC 220-

2005, “Breathing Air Replacement Systems,” to their Uniform Plumbing Code as a supplement 

to Appendix F (see Appendix A). By estimate, 14 states and 8,000 cities adhere to the Uniform 

Plumbing Code making FBARS a requirement in high-rise construction in those areas (Rescue 

Air System, Inc., 2010). According to Turiello (personal communication, November 4, 2010), 

intially the adoption of IAPMO IGC 220-2005 had a positive impact on FBARS throughout the 

construction industry. 

In 2009 a report was published in the Applied Ergonomics entitled “Air Management and 

Physiological Responses during Simulated Firefighting Tasks in a High-Rise Structure.” The 

report, conducted by researchers from the University of Waterloo, was based on two scenarios 

that simulated fireground operations at a high-rise fire. Both scenarios involved recording the 

consumption of air during these labor intense operations. The report confirmed the physical 

demands of high-rise operations as well as the rapid depletion of air (Williams-Bell, Boisseau, 

McGill, Kostiuk, & Hughson, 2010). 

The literature review provided sufficent information to answer all the research questions. 

The findings and observations of others helped guide the direction of the research. Despite the 

lack of any prior research directly related to FBARS, the potential benefits of FBARS to the fire 

service was established.  

Procedures 

This applied research paper submits that high-rise firefighting is a staff intensive 

operation that quickly depletes resources in all but the largest fire departments. A great many of 
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those resources are utilized to maintain an adequate supply of air to the firefighting forces. Often 

the consequence is highly trained firefighters being used to perform the menial and redundant 

task of shuttling air bottles to the staging area. Firefighter Breathing Air Replenishment System 

(FBARS) presents a viable solution to this ineffective use of manpower.  

 Descriptive research methodology was chosen because an examination was being made 

of a new technology and its usefulness to the fire service. More specifically, how FBARS could 

potentially impact firefighting operations in departments similar in size to Atlantic City. 

Research questions were compiled to help identify the current applicable fire service standards as 

well as the potential additions or modifications that may be necessary. In addition, the questions 

were aimed to help describe the individual components of the system and how they functioned. 

A comparison was made as to how different municipalities have adopted FBARS and well as the 

potential positive and negative impact the system presents.  

  In order to understand FBARS more completely, the researcher felt it necessary to learn 

how to operate a cascade system. Training was conducted throughout the month of September 

2010 by Captains James Fisher and Joseph Haney both of the Atlantic City Fire Department. It 

consisted of operating both the department’s stationary cascade system and mobile air unit. The 

training also included the use of a rapid fill connection. The researcher became proficient with 

the system and gained a better understanding of the operation (Appendix B).   

 Interviewees included Anthony Turiello (personal communication, November 4, 2010), 

Ronny J. Coleman (personal communication, July 27, 2010) and Jack Murphy (personal 

communication, October 7, 2010). In addition to Turiello being the founder and CEO of Rescue 

Air Systems, Coleman and Murphy sit on the company’s Board of Advisors. All three men were 

selected for their thorough understanding of the mechanics involved with FBARS and its present 
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status of acceptance or popularity with the construction and fire service industries. Turiello’s 

interview consisted of specific questions by email correspondence (see Appendix C).  Both 

Coleman (personal communication, July 27, 2010) (see Appendix D) and Murphy’s (personal 

communication, October 7, 2010) (see Appendix E) interviews were more informal. In addition 

to the wealth of information they provided, they were instrumental in directing the researcher 

towards additional materials. This proved useful due to the lack of information available on 

FBARS to date.  

Additional interviews were conducted with Marv Carroll (personal communication, 

September 30, 2010) (see Appendix F) of Scott Air Pack and Joe McElvaney (personal 

communication, September 27, 2010) (see Appendix G) of the Phoenix Fire Department. Carroll 

gave some brief insight into air bottles and the filling procedure. Whereas FBARS involves 

refilling of SCBA cylinders by both the generally accepted procedure and by rapid refill, it was 

deemed necessary to get the perspective from a leader in the industry.  McElvaney provide a 

realistic view from a fire department that actively uses FBARS. His insight was sought to 

provide the researcher with a better understanding of the operational challenges fire departments 

face that use FBARS.    

 A survey was conducted between November 2, 2010 and December 3, 2010 on 

www.surveymonkey.com. Requests for responses were sent by email to 200 fire departments 

throughout the United States. A total of thirty-nine responses (19.5%) were received. The survey 

consisted of ten questions directed at gaining an understanding of FBARS’ popularity throughout 

the fire service and the practicality of its acceptance by individual municipalities.  Other 

questions were added to explore the potential impact FBARS would have on their fire 
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department. The survey letter and questions with the corresponding results are in the appendix 

(see Appendices H & I). 

Limitations 

A fire service library search yielded very few results. At the time the proposal for this 

Applied Research Project was submitted, no other National Fire Academy Executive Fire 

Officers ARP had touched on FBARS in any capacity. The author could find no other research 

on the system by any other institution or organization. Only a few articles on FBARS have been 

written. Consideration was given to any bias the interviewees may have had toward FBARS. 

Their professional reputations and openness during discussions dispelled any doubt in this area. 

The limitations helped justify to the author that research on FBARS was warranted. 

Results 

 Through descriptive research methodology it was sought to determine if FBARS offered 

a practical solution to the logistical challenge small fire departments face in maintaining an 

adequate supply of SCBA during high-rise fires. Five research questions were developed to 

present a clear understanding of FBARS and its potential impact.  

The first research question was: (a) What are the mechanics of FBARS? The basic 

FBARS consist of two base models, the Rupture Containment System (RCS) and the Rapid Fill 

System (RFS) (see Appendix J, Figure J1). The RCS refills SCBA cylinders in the customary 

way as described by the instruction and training the researcher was given within the Atlantic City 

Fire Department (see Appendix B). The air cylinders are removed from the firefighters SCBA 

harness and refilled in a rupture containment chamber, or interior air fill station, that 

encapsulates the entire cylinder. The RFS refills SCBA air cylinders while they remain on the 

firefighters back utilizing an interior air fill panel. 
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There are several variations to these two base models. For example, system designs can 

incorporate air storage cylinders or they can rely solely on the use of fire department air units. 

More elaborate designs may include an air compressor to assure a continual supply of breathing 

air. The basic concept of FBARS’ modular design is to build a system that meets the local fire 

department’s operational needs. 

There are several different components to FBARS; the exterior mobile air connection 

panels (EMAC), the interior air fill station, the interior air fill panel, the air storage system, the 

air monitoring system, the system isolation valve and the piping distribution system. A more 

specific description of each component is as follows:     

The Exterior Mobile Air Connection Panel consists of a locked box mounted on the 

exterior of the building or on a remote monument. This panel enables the fire department mobile 

air unit to connect to the FBARS using a high-pressure air hose and provide the building with a 

continuous supply of air. The exterior connection panel includes gauges to monitor both moisture 

and CO levels as well as the system’s pressure (see Appendix J, Figure J2).  

In addition to supplying air during firefighting operations, the exterior connection panel 

is used to refill the air storage system. Individual systems design specifications may specify the 

location and number of exterior connection panels in accordance with the building size. 

Apparatus placement may also dictate the number and location of exterior panels. 

The Interior Air Fill Station (Chamber) consists of a stationary unit that allows 

firefighters to refill SCBA air cylinders in a rupture containment chamber. The interior air fill 

station includes an air control panel much like any other cascade system in addition to a quick 

fill connection. The interior air fill station is placed in specific fire rated locations, such as cache 
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rooms, in accordance with design specifications or local fire codes generally every third or fifth 

floor (see Appendix J, Figure J3). 

The Interior Air Fill Panel consists of a locked box mounted in the stairwell on every 

other floor. This panel enables firefighters to rapidly refill their SCBA air cylinders while they 

are still on their backs and in use if necessary. Firefighters simply attach a high pressure quick 

fill connection from the interior air fill panel to the RIC/UAC on their SCBA harness. Interior air 

fill panels allow for at least 2 air cylinders to be filling simultaneously. Keys to the air fill panel 

are carried by the location fire department (see Appendix J, Figure J4). 

The Air Storage System consists of a bank of large air cylinders and a booster pump much 

like any other cascade system. The bank supplies firefighters with a continuous delivery of air 

prior to the arrival of the fire department’s mobile air unit. The number and size of these air 

cylinders are dependent on the design specifications and building size (see Appendix J, Figure 

J5). 

The Air Monitoring System’s primary function is to continuously monitor the FBARS 

pressure, moisture and carbon monoxide (CO) levels. According to Turiello, if moisture or CO 

levels exceed the minimum acceptable levels, the system shows red flashing lights and digital 

readouts at key components. In addition, a supervisory signal is sent to the fire command center 

and an independent web monitoring station. In the event of an inadvertent over pressurization of 

the system, the air monitoring system also acts as a pressure relief (personal communication, 

November 4, 2010) (see Appendix J, Figure J6). 

The System Isolation Valve is placed alongside each interior air fill station and interior air 

fill panel. It provides the fire department with the ability to isolate the system remotely. Isolating 

can be done manually or remotely from the fire command center (see Appendix J, Figure J7). 
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The Piping Distribution System is permanently installed stainless tubing. The piping 

distribution system delivers the compressed air to all the building interior air fill stations and 

interior air fill panels. The stainless tubing also acts as a conduit in the interior of the building 

between the exterior connection panel and the air storage system. The entire piping distribution 

system is cross connected with the exterior connection panel(s) (see Appendix J, Figure J8). 

The second research question was: (b) What current NFPA standards apply to FBARS? 

Chapter 5 of NFPA 1404 (2006), “Respiratory Protection Training Component,” requires “The 

Authority Having Jurisdiction to adopt and maintain a respiratory protection program that meets 

the requirements of Section 7.3 of NFPA 1500, ‘Standard on Fire Department Occupational 

Safety and Health Program’” (p. 7). The respiratory protection program is required to include 

ongoing training in accordance with the Authority Having Jurisdiction’s standard operating 

procedures (2006). This standard operating procedure shall include an, “Individual air 

management program” (p. 7). The chapter also requires the Authority Having Jurisdiction to 

“establish written training policies for respiratory protection” (p. 7). These training policies are 

to include, “Identification of the various types of respiratory protection equipment”, 

“Determination of the air consumption rate of each member” and “Limitations of respiratory 

protection devices” (National Fire Protection Association, 2006, p. 7).  

 Chapter 6 of NFPA 1404 (2006), “Respiratory Protection Training,” requires the 

respiratory protection training to evaluate the user’s ability to describe and demonstrate the 

operations of the SCBA. This evaluation is to include “knowledge of the components of 

respiratory protection” and “use of all types of SCBA utilized by the Authority Having 

Jurisdiction under conditions of obscured visibility” (National Fire Protection Association, 2006, 

p. 9). 
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 Chapter 9 of NFPA 1404 (2006), “Breathing Air for Respiratory Training,” requires air 

from a compressor of a storage system, used in respiratory protection training, “shall meet the 

testing and quality requirements of NFPA 1500, ‘Standard on Fire Department Occupational 

Safety and Health Program’” (p. 13). The chapter further states that, “air cylinders used in 

training shall be inspected and filled in accordance with the provisions of Chapter 7 of NFPA 

1500, ‘Standard on Fire Department Occupational Safety and Health Program’” (p. 13). 

Additionally, Chapter 9 requires “air cylinders shall be filled only by personnel who have been 

trained on the procedures and equipment” (National Fire Protection Association, 2006, p. 13). 

     NFPA 1500 (2007), Subchapter 7.9, “Respiratory Protection Program,” Section 1 states, 

“The fire department shall adopt and maintain a respiratory protection program that 

addresses...use of respiratory protection equipment (RPE)…and the assurance of air quality” (pp. 

19-20). Section 2 requires the fire department to, “develop and maintain standard operating 

procedures that are compliant with this standard and that address the use of respiratory 

protection” (p. 20). 

 NFPA 1500 (2007), Subchapter 7.10, “Breathing Air,” refers to NFPA 1989 (2008), 

“Standard on Breathing Air Quality for Fire and Emergency Service Respiratory Protection,” as 

the standard by which to measure the quality of air used to fill SCBA’s (p. 20). NFPA 1500, 

Subchapter 7.14, “SCBA Cylinders,” however specifically identifies its position on filling SCBA 

air cylinders (see Appendix K). 

NFPA 1852 (2008), Subchapter 4.1, “General,” Section 2, requires the fire department to 

“Provide SCBA that is suitable and appropriate for the intended use” (p. 8). Subchapter 5.1, 

“Selection for Purchase,” Section 1.1, “Risk Assessment,” requires a risk assessment be 

performed prior to the purchase of SCBA’s. Section 1.4 requires “that the SCBA interfaces 
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properly with other personal protective items already being used by the organization” (p. 11). 

Section 1.5 requires consideration be given to, “Cylinder fill station requirement…Supplied air 

compatibility” (p. 12) as well as, “rapid cylinder filling operations” (p. 12). 

NFPA 1852 (2008) identifies NFPA 1981, “Standard on Open-Circuit Self-Contained 

Breathing Apparatus (SCBA) for Emergency Services” as the standard that shall be reviewed as 

a minimum prior to making a selection. And notes that, “the risk assessment shall include, but 

not be limited to, the expected hazards that can be encountered by users of SCBA based on the 

type of duties performed” (p. 11). In addition to referencing NFPA 1500, “Standards on Fire 

Department Occupational Safety and Health Program,” it directs fire departments to 29 CFR 

1910.156 (pp. 11-12). The most notable reference in NFPA 1852 (2008) is Subchapter 7.3, 

“Breathing Air Cylinder Filling,” which states: 

7.3.2 Breathing air shall meet the requirements specified in NFPA 1989, “Standard on 

Breathing Air Quality for Emergency Services Respiratory Protection.” 

7.3.3 The SCBA manufacturer’s specified fill rate shall not be exceeded. 

7.3.5 Where filling breathing air cylinders during routine maintenance, all operator and 

personnel shall be protected from catastrophic failure of the cylinder by the use of an 

SCBA fill station that meets the requirements specified in Section 25.9 of NFPA 1901, 

“Standard for Automotive Fire Apparatus.” (pp. 15-16) 

NFPA 1981’s (2007) Subchapter 6.4, “Rapid Intervention Crew/Company Universal Air 

Connection (RIC UAC) Design Requirements,” deals extensively with the requirements of the 

RIC UAC fittings (both male and female), the filling hose assembly and couplings used to 

replenish breathing air to the SCBA air cylinder while still attached to the SCBA apparatus. 

Subchapters 7.15, “RIC UAC Performance Requirements,” and 7.16, “Breathing Air Cylinder 
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Performance Requirements,” list the testing requirements for the various components and the 

user while refilling SCBA air cylinders using RIC UAC. Subchapters 8.20, “Cylinder Refill 

Breathing Performance Test,” and 8.21, “RIC UAC System Fill Rate Test” specify the testing 

procedures to be used. 

Chapter 5 of NFPA 1989 (2008), “Air Quality Requirements,” established the 

requirements and procedure for air quality testing. Subchapter 5.1, “Regular Periodic Testing,” 

requires “at least quarterly” testing by way of breathing samples submitted by the organization to 

an accredited testing laboratory in addition to “whenever contamination…is suspected.” The 

procedure identified in Subchapter 5.2, “Special Testing and Procedures for Maintenance 

Conditions,” specifies the procedures used for circumstances when “breathing air contamination 

could occur.”  Subchapter 5.4, “Special Testing and Procedures for Contaminated Compressed 

Breathing Air,” defines the procedures to be followed when “any breathing air sample fails.” 

Chapter 5 goes on to identify the location and time periods for breathing air sample selection to 

be tested. “The organization shall maintain documentation from the accredited testing laboratory 

of the results of all air sample tests for a period of not less than five (5) years” (pp. 7-8). 

Subchapter 5.6, “Breathing Air Quality Requirements,” specifies the acceptable level of 

each component that is tested. Those components are identified in Chapter 6, “Test Methods,” as 

well as the acceptable instrument used for testing and specifications for its calibration. Those 

components are oxygen, carbon monoxide, carbon dioxide, condensed oil and particulate, water, 

Hydrocarbon, determination of odor and Nitrogen (pp. 8-9). Chapter 7 of NFPA 1989 (2008), 

“Compressed Breathing Air Systems,” specifies the requirements to be used when installing an 

air compressor. The chapter includes air compressor specifications, maintenance requirements as 

well as the record keeping requirements. 
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According to NFPA 1901’s (2009) scope, this standard sets the design requirement for 

fire apparatus used to mitigate emergency incidents. Its purpose is to specify, “The minimum 

requirements for new automotive fire apparatus…” It is applicable to fire apparatus weighting 

10,000 lbs. or greater, purchased after January 1, 2009 (p. 8). 

Chapter 24 of NFPA 1901, “Air Systems,” deals extensively with the installation of 

breathing air systems mounted on fire apparatus. However, subchapter 24.2, “Provisions 

Applying to All Air Systems,” outlines the requirements for all air systems regardless of their 

location. Many of the design requirements such as piping, flexible hose, controls, labels and 

plates are listed as well as stipulations for the maintainability, documentation, training and 

instruction.  

Additional subchapters can be applicable to all air systems. Subchapter 24.3, “Breathing 

Air Compressor,” specifies the various temperature ranges the system must be capable of 

operating within as well as the assembly and installation practices required. Subchapter 24.8, 

“Air Control Panel,” specifies the functions the operator shall have the ability to perform. 

Subchapter 24.9, “SCBA or SCUBA Air Cylinder Fill Station,” outlines specifications for air 

cylinder fill stations and the required testing and certification. 

The survey results indicated that less than half of the fire departments questioned, or 

43.6%, had an air management program in place as defined by NFPA 1404: “Standard for Fire 

Service RespiratoryProtection Training.” The vast majority of those surveyed, or 94.9%, 

believed the use of FBARS necessitated the development of standard operating procedures in 

accordance with NFPA 1404: “Standard for Fire Service Respiratory Protection Training” and 

NFPA 1500: “Standard on Fire Department Occupational Safety and Health Program.” (see 

Appendix I).  
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The third research question was (c): How has FBARS been adopted by municipalities? 

Initially jurisdictions had no code language to follow as the popularity of FBARS grew. 

International Association of Plumbing Mechanical Officials (IAPMO) led the way in developing 

code language by establishing a Firefighter Breathing Air Replenishment Task Group. (Salomon, 

2005) IAPMO IGC 220-2005 was adopted into its Uniform Plumbing Code (UPC) in 2006 and 

is contained within Appendix F. The document was written to provide a framework for FBARS 

adoption states that follow the UPC (see Appendices A & L). According to Turiello (personal 

communication, November 4, 2010), this had a positive impact at the time, but most fire, 

building and plumbing officials still do not know anything about FBARS. 

 Now, more often FBARS is being required by amendments to the code at the state or 

local levels. Some states allow the local Authority Having Jurisdiction to amend their own codes. 

Rescue Air System, Inc. provides expert analysis in this area and is available to consult with the 

code writing and adoption process. Coleman (personal communication, July 27, 2010) points to 

San Francesco, Phoenix and Boyton Beach Florida as good examples of how FBARS has been 

adopted at the local level. These jurisdictions provide excellent examples of the various adoption 

possibilities. The survey results indicated that more than half, or 56.4%, of the fire departments 

questioned felt their department and city’s leadership would be open to changing the fire code to 

require FBARS (see Appendix I). 

 San Francisco adopted FBARS through its city and county municiple code. Their code 

targets permitted applications on buildings 75 feet and greater and tunnels exceeding 300 feet 

after March 30, 2004. The Fire Department has the authority, through Administrative Bulletin, to 

update specifications, testing and maintenance on the system (see Appendix M). Boynton Beach 

adopted FBARS by city ordinance. It falls under the fire protection and prevention’s 
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requirements for high-rise buildings and consist of 3 short sentences. Specifications for the 

system’s components references IAPMO IGC 220-2005. Maintenance and testing is to be 

preformed annually at the owner’s expense (see Appendix N). Phoenix adopted FBARS through 

their fire code and is listed under fire protection systems. Their document spells out in complete 

detail the requirements set forth and is ten pages in length (see Appendix O).  

The fourth research question was (d): What is the potential cost of FBARS? Rescue Air 

Systems, Inc. estimates that FBARS adds one-eighth of one percent to the total construction cost 

of a building (Rescue Air System, Inc., 2010). Costs vary based on a number of factors. Pre-

construction plans can bring costs down considerably. Citing an example of a recently completed 

building in San Francisco, Turiello states that a sixty-five story building’s system was priced at 

$600,000. The system included two exterior points for mobile air connections, certified rupture 

containment air fill systems every third floor and an air storage system with a 100 cylinder 

capacity. He estimates the price could have been reduced by twenty-five percent through pre-

construction planning and value engineering. (A.Turiello,personal communication, November 4, 

2010). 

 In a cost comparison between FBARS and fire equipment rooms or cache rooms, 

Coleman and Turiello (2011) used a typical twenty story building as an example. They estimate 

that FBARS would cost approximately $145,000 installed with yearly testing and certification 

fees of $2,200. By contrast, the same building with cache rooms installed would cost an 

estimated  $268,220. Initial construction costs of $188,000 would be increased by projected 

revenue losses on rentable square footage of $72,000 and additional testing and certification 

requirements on SCBAs and Cyclinders of $8220. FBARS typically utilizes much less square 
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footage or is located in non-rentable space such as stairwells. In this example, they estimate the 

cost savings over a ten year period at $785,568 (Coleman & Turiello, 2011).  

There are no costs incurred by the local fire departments as there in no need to purchase 

additional equipment. FBARS uses existing technologies currently utilized by fire departments. 

All connecting valves and fittings are compatible (Coleman & Turiello, 2011). The potential for 

cost savings exists when considerations are given to the possibility that fire departments would 

have to stock and maintain less SCBA cylinders to fight high-rise fires. Additional  health and 

safety cost benefits may also exist.  

The fifth research question was (e): What are the potential benefits and risks of FBARS? 

Air management is currently an important issue that impacts supervision and accountability on 

the fireground. NFPA 1404, “Respiratory Protection Training Component,” NFPA 1404 requires 

a standard operating procedure be established that includes an individual air management 

program. That program is required to include a determination of each member’s rate of air 

consumption. (National Fire Protection Association, 2006) Gagliano et al. (2008) consider the 

issue important enough to stress the issue in “Air Management for the Fire Service.” They note 

that the low-air alarm is an indication that 75% of the user’s air has been depleted and they are 

working on the remaining 25% (p. 48). Using the low air alarm as reference to exit the work area 

can be extremely risky when considering the varied rate at which different individuals expend 

their air.  

Researchers from the University of Waterloo developed two scenarios to test how much 

air firefighters used during high-rise operations. The research determined that within 11-12 

minutes 50% of the firefighter’s low-air alarms activate, even while working at a self-selected 
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pace. Some used air so rapidly, their low-air alarms activated in as little as eight minutes 

(Williams-Bell et al., 2010).   

Coleman and Turiello (2011) quote Associate Professor of Fire Science Glenn Corbett of 

John Jay College of Criminal Justice as saying,  

One of the biggest factors that limit firefighting and rescue in a complex structure is 

having enough replacement air cylinders at the staging area. The firefighter air system 

eliminates that factor and allows them to operate much more effectively during fire 

suppression and rescue. (p. 9)   

The labor intensity of high-rise firefighting operations coupled with the logistical challenges of 

providing firefighters with readily available air supply can place demands on fire departments 

that often exceed their resources. It is estimated that for every four firefighters battling a high-

rise fire, four firefighters are needed every seven floors to support the operation. In that case, a 

fire on the 21st floor of a building would require 12 additional firefighters to support each four 

firefighters performing suppression activities. Experts estimate that as many as half of the 

personnel operating at high-rise fires are used to fill and transport air cylinders to the staging area 

(Coleman & Turiello, 2011). 

 At the first meeting of the Firefighter Breathing Air Replenishment Task Group 

appointed by the Uniform Plumbing Code Technical Committee in 2005, some members voiced 

apprehension about locating rapid fill panels in stairwells, stating “clogging up the stairwells 

would be a serious problem” (Salomon, 2005, p. 11). Stairwells are used for evacuation as well 

as hoseline activity and concerns exist among some members that filling air cylinders would add 

to the confusion. 
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 Refilling of air cylinders at rapid fill panels are done without the protection of a 

fragmentation chamber. According to committee members, NIOSH prohibits this operation 

under normal circumstances. NFPA 1500, (2007) Subchapter 7.14 “SCBA Cylinders,” gives the 

Authority Having Jurisdiction some leeway in identifying unique circumstances in which rapid 

refilling of SCBA is acceptable. 

 The survey indicated that most, or 94.9%, of the fire departments questioned had a 

favorable opinion of FBARS. The majority, or 79.5%, of the fire departments questioned felt 

FBARS would aid their fire department with the logistical difficulties of high-rise firefighting 

operations. The survey also indicated that just over half, or 53.8%, of the fire departments 

questioned had never heard of FBARS (see Appendix I). 

Discussion 

The mechanics of FBARS are relatively simple. It is described by many experts in the 

fire service as a “standpipe for air” (Salomon, 2005, p. 8). The system’s components mirror those 

of a standard cascade system with the exception of the exterior mobile air connection panel and 

interior air fill panel. Components are merely integrated into the building infrastructure and can 

vary according to individual specifications and local fire department’s needs. FBARS are 

generally charged to 4,500 psig and carefully monitored for CO and moisture content. There is 

friction loss in air systems, but it plays a very minimal role according to Anthony Turiello 

(personal communication, 2010, November 4). 

Turiello explains that installations are split approximately in half between systems using 

interior air fill panels and those using interior air fill stations. The air compressor is generally 

delivered by way of the fire department’s mobile air unit, but can be part of the building’s 

system. Turiello notes that Phoenix’s Fire Code does not require installation of an air storage 
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system (personal communication, 2010, November 4). Joe McElvaney, a Fire Protection 

Engineer on the Phoenix Fire Department, says the City of Phoenix wanted to make the system 

more affordable for building owners. The system’s piping still holds enough air to refill several 

SCBA cylinders before the arrival of the mobile air unit (personal communication, 2010, 

September 27). 

There are several NFPA standards that are applicable to FBARS; most are relevant in 

their current form. For example NFPA 1404 (2006), “Standard for Fire Service Respiratory 

Protection Training,” specifies the minimum training and safety procedure required for 

respiratory protection use. As the equipment used by the Authority Having Jurisdiction changes, 

the training and safety procedures require modification. FBARS may change the fire department 

air management program, but the validity of the NFPA standard remains intact. Likewise, NFPA 

1500 (2007), “Standard on Fire Department Occupational Safety and Health Programs,” 

specifies that fire departments establish a respiratory protection program. The fire department 

respiratory protection program may require modification as the Authority Having Jurisdiction is 

faced with changes, but the validity of the NFPA standard is still relevant.  

Adoption of FBARS within a jurisdiction would require a fire department to incorporate 

the system into its training and safety procedures, respiratory protection program as well as its 

standard operating procedures. This may present a problem as noted by the survey responses to 

question 5. Less than half of the fire departments surveyed, or 43.6%, have an air management 

program as defined by NFPA 1404 in place. Following NFPA 1404 becomes all the more 

important when introducing FBARS use to a fire department. This is confirmed by the survey 

responses to question 9. Most of the fire department’s surveyed, or 94.9%, believe it would be 

necessary to develop standard operating procedures if FBARS were in place (see Appendix I).       
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NFPA 1852 (2008), 1981 (2007), 1989 (2008) and 1901 (2009) much like NFPA 1404 

(2006) and 1500 (2007) all have relevance to FBARS in their present form. As research is 

published, methods improved and new technologies developed, it is not unusual for an NFPA 

standard to be modified or broken into new standards. For example, the “use” of SCBAs was 

reassigned from NFPA 1404 to 1500, likewise the “selection, care and maintenance” and 

“respiratory breathing air quality” were incorporated into the new standard, NFPA 1852, 

“Standard on Selection, Care, and Maintenance of Open-Circuit Self-Contained Breathing 

Apparatus” (National Fire Protection Association, 2006, p. 1).   

Coleman (Coleman, 2010) proposes just such a modification to NFPA 1989, “Standard 

on Breathing Air Quality for Fire and Emergency Services Respiratory Protection,” with a new 

chapter entitled, “Firefighter Breathing Air Replenishment Systems Installed in Structures” (p. 1) 

(see Appendix P). Coleman argues that while IAPMO IGC 220, Appendix F describe FBARS, it 

has only been adopted in 14 states throughout the United States. Its adoption as an Appendix 

makes it even less effective. He further points out that often when FBARS is adopted by local 

ordinances, IAPMO IGC 200, Appendix F has not been adopted. For example, the Boynton 

Beach Florida Fire Code references IAPMO IGC 200 whereas the San Francisco Fire Code 

makes no mention of it whatsoever.  

The advantage of adding a new chapter to NFPA 1989 as proposed by Coleman would be 

twofold. First, the chapter would create much needed uniformity among installations while still 

providing flexibility where possible. Secondly, incorporating FBARS into a standard would 

allow for cross-referencing throughout the NFPA standards and other industry standards such as 

OSHA and NIOSH. 
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Both NFPA 1500 (2007) and 1852 (2008) require operators filling SCBA cylinders to be 

protected from catastrophic failures. NFPA 1500 does allows for rapid filling of SCBA cylinders 

during specially identified emergency situations and rapid refilling SCBA cylinders while on the 

user if the following conditions are met: (a) NIOSH-approved fill operations are used; (b) The 

risk assessment process has identified procedures for limiting personnel exposure during the 

refill process and has provided for adequate equipment inspection and member safety; (c) An 

imminent life-threatening situation occurs that requires immediate action to prevent the loss of 

life or serious injury (National Fire Protection Association, 2007). The argument could be made 

that all high-rise fires meet these conditions. NIOSH and NFPA recommend personnel be 

protected during refilling but leave the determination to the Authority Having Jurisdiction. 

 NFPA 1500, “Annex A Explanatory Material,” states that 12 cylinders have failed during 

refilling within the United States.  

Most of these failed cylinders had not been maintained properly. Some were being used 

beyond their DOT-defined hydrostatic test period. Some had not been retrofitted with a 

special neck-ring that the manufacturer had recommended to reduce the possibility of 

failure. (National Fire Protection Association, 2007, p. 42) 

NFPA 1500, “Annex A Explanatory Material,” further states: 

The failed cylinders belong to a relatively small population of a particular type of 

cylinder, and there has been no occurrence of cylinder failure during filling of any other 

type of SCBA cylinders. Full-wrapped composite cylinders, which are predominantly 

being purchased by the fire service at this time, have been used since 1988 without failure 

during refilling. (National Fire Protection Association, 2007, p. 42) 
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Marv Carroll (personal communication, 2010, September 30) of Scott Air Pack stated 

that SCBA cylinders are weakest during the filling procedure. This seems logical with the 

temperature change and stress the evolution causes. He did not feel this was a concern because 

cylinders are made to withstand the process. According to Carroll, rapid refilling was not a 

concern of the manufacturer.  

Currently over 70 cities in eight states throughout the United States have adopted 

ordinances requiring FBARS.  Increasingly this has been done at the state and local level as 

opposed to adoption through the UPC Plumbing Code. This has led to the installation of more 

than 300 systems in this country alone (Coleman & Tureillo, 2011). Communities in California, 

Arizona, Nevada, Oregon, Colorado and Florida have been very progressive in calling for the use 

of this new technology.  

 According to Coleman and Turiello, it is often the jurisdiction of the fire department to 

develop the specifications that are ultimately adopted. This is not usual. 

The fire service has a long track record of introducing new and innovative ways of 

resolving specific fire problems through the local process. Historically, they have had to 

do this because model codes often overlook area-specific risks that don’t exist 

everywhere, necessitating a local solution. (Coleman & Turiello, 2011, p. 50) 

Coleman and Turiello site knox boxes, sprinkler protection and hazardous materials work as 

other examples of code changes that started at the local level and gained popularity. Fire Official 

James Foley (retired) made just such a fire code change in Atlantic City requiring a blue light on 

a building column, identifying the location of the standpipe in large square footage areas like 

casinos, as a perfect example.  
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Coleman’s proposed new chapter to NFPA 1989, by virtue of publication, would signal 

acceptance of FBARS throughout the fire service and building industry. In addition to creating 

standardization and uniformity, it would likely make it more plausible for states and 

municipalities to push adoption of FBARS. 

The cost of FBARS falls squarely on the building’s owner. Estimates of one-eighth of 

one percent of the building costs seem relatively low when weighed against the loss exposures. 

The potential costs associated with building downtime, property damage, loss of life and injury 

make this additional expense an attractive option. If the expense is an issue, municipalities could 

explore tax abatements to building owners for voluntary installations of FBARS. The City of 

Atlantic City has used tax abatements in the past to encourage development. 

 The cost savings compared to fire equipment rooms or cache rooms are substantial. 

FBARS incurs annual testing and certification fees, but they are incidental compared to the loss 

of revenue in rentable space. In addition, SCBA cylinders stored in equipment rooms must still 

be certified every five years. By Coleman and Turiello’s (2011) estimate, FBARS would cost 

17% of the cost of an equipment room when calculated over a ten-year period.    

No costs are incurred by the fire departments because no additional equipment is 

necessary. It can even be argued that in the long run the fire department will save money. Less 

SCBA cylinders may need to be purchased and maintained by the fire department, particularity 

in jurisdictions with a limited number of high-rises. There may be a positive impact on costs 

associated with incident-related injuries. Caution should be taken to ensure that FBARS is not 

used as a means to save costs by reducing manpower when its intended purpose is to increase 

efficiency and safety.  
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The potential positive impact FBARS could have on the fire service cannot be overstated. 

After reviewing Rescue Air Systems’ website, 79.5% of those surveyed felt FBARS would aid 

their fire department and an impressive 94.9% surveyed viewed it as favorable. Maintaining an 

adequate supply of SCBA cylinders can cause a logistical challenge in certain structures. 

Efficiency and safety are increased if an air supply can be delivered in close proximity to the fire. 

Unfortunately the survey results indicate that the leadership of the fire service is still relatively 

unfamiliar with FBARS; only 53.8% of those surveyed had prior knowledge of the system (see 

Appendix I).   

 Leaders in the fire service agree that hauling SCBA cylinders up countless floors wastes 

highly trained personnel on a menial but necessary task. During the First Interstate Bank fire in 

Los Angeles, 383 firefighters from 64 companies used 600 air bottles in 3 hours and 39 minutes 

to bring the fire under control (Salomon, 2005). The general consensus is FBARS brings a 

readily available supply of air within close proximity to the fire scene allowing for a safer and 

more efficient use of manpower. Coleman and Turiello are no exception, stating FBARS, “saves 

time, saves resources and saves lives. In the end, it reduces the loss of life and property,” 

eliminating the need to carry out this assignment frees resources for “fire attack, rescue 

operations, ventilation, evacuation, search and rescue, lobby control and other critical tasks” 

(Coleman & Turiello, 2011, p. 61). 

During the One Meridian Plaza fire in Philadelphia, approximately 100 firefighters were 

used for support operations including refilling SCBA cylinders. Three firefighters from Engine 

Company 11 died when they ran out of air on the 28th floor (Coleman & Turiello, 2011). The fire 

started on the 22nd floor of the 38-story building. The three firefighters that perished were 

attempting to ventilate the center stair tower when they became disoriented and exhausted their 
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air supply before they could reach safety. The crew from Engine Company 11 was six floors 

above the fire, but heavy smoke conditions filled the upper floors. Eight members of a search 

team ran out of air on the 38th floor while trying to exit to the roof; they too had run out of air 

and became disoriented. Fortunately they were rescued by a crew that was helicoptered to the 

roof (Routley, Jennings, & Chubb, n.d., p. 16). 

Rescue operations in high-rise buildings often take place several floors above the fire. 

FBARS rapid fill panels provide firefighters with the ability to refill their SCBA cylinders while 

on their backs and in operation even in toxic environments. Locating these panels in stairwells 

enables firefighters’ easy access to air whether remaining in operation or exiting the building 

through a hazardous atmosphere. In a similar scenario as the One Meridian Plaza, both fire teams 

would have had readily accessible air in the stairwells.  Search and rescue teams as well as 

ventilation teams were as much as sixteen stories above the fire. This exemplifies the versatility 

of FBARS. It not only brings an air supply closer to the work area, it provides a ready source of 

air to trapped or evacuating firefighters. 

 FBARS is not without its drawbacks. NFPA 1404 (2006), “Respiratory Protection 

Training Component,” emphasizes the necessity of an individual air management program. 

Firefighters expending air at varied rates presents a challenge on the fireground, particularly 

when it comes to accountability and rehabilitation. Firefighters battling a blaze may literally be 

down the hallway from a fresh supply of air. Having interior air fill panels in stairwells on every 

floor could lead firefighters into a false sense of security. The temptation to risk a few extra 

minutes when the low-air alarms sounds is a reality that must be taken into consideration. 

 When rapidly refilling, the heating up of the SCBA cylinders results in what’s called a 

“hot fill.” In this scenario the SCBA cylinder is not filled to its normal operational capacity. This 
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can be viewed as both an advantage and disadvantage. The advantage is firefighters already 

taxed from an initial attack will have a second but shorter opportunity to continue operation 

before rotating into rehabilitation. The disadvantage being the users may falsely believe more 

operational time is available then actually exists. Comprehensive policies and procedures 

regarding proper air management and mandated work times, as well as a regimented training 

program that ensures capability by the user, and a healthy respect for the systems limitations 

would go a long way in minimizing rehab issues.      

 Just as with any other mechanical system, the possibilities for failure exist. To account 

for this, several redundant safety features have been incorporated into FBARS.  

These features include 4:1 safety factors on all pressurized components, pressure 

monitors, carbon monoxide and moisture monitors that constantly check the status and air 

quality of the system, pressure relief valves, regulators and automatic shut-off valves at 

each fill point, fire rating required throughout the system, door tampers and alarms, and 

lock-box entry systems for access to all key components. (Coleman & Turiello, 2011, p. 

61) 

In addition, current NFPA standards apply to the testing and certification procedures of various 

parts of FBARS. Jack Murphy (personal communication, 2010, October 7) points out that in 

high-crime districts consideration must be given to enclosing FBARS piping to prevent theft and 

vandalism. 

 These concerns place all the more importance on planning by the fire department. 

FBARS must become part of the fire department’s preplanning and fire inspection process. 

Standard Operating Procedures must be well written and training evaluations developed. This 
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ensures that firefighters have knowledge of each system installed within their jurisdiction, 

assurance in its operability, and clear guidelines on its use. 

The implications of these findings are that the Atlantic City Fire Department would 

benefit immensely by adopting FBARS into its fire code. The casino era has brought twelve 

casinos and over 20,000 hotel rooms to Atlantic City. When the Revel Casino is completed it 

will be the tallest building in the State of New Jersey, yet the size of the Atlantic City Fire 

Department continues to shrink. It is unrealistic to believe that in this day and age the Atlantic 

City Fire Department will ever increase above its present size. FBARS would offer the Atlantic 

City Fire Department the ability to better utilize its resources during high-rise operations. 

However caution must be taken to ensure that city leaders do not view FBARS as a tool to 

further reduce fire department staffing levels.  

Recommendations 

Based on the research potential usefulness of FBARS to the Atlantic City Fire 

Department has been clearly demonstrated. Several recommendations can be made to capitalize 

on the simplicity, efficiency and effectiveness of this technology. A cooperative effort between 

the Atlantic City Fire Department, the City of Atlantic City, the casino industry and the Casino 

Reinvestment Development Authority would likely ensure its successful implementation. 

The Atlantic City Fire Department and its Fire Prevention Division should lobby the 

city’s governing body to modify Atlantic City’s fire code to include FBARS. The fire code, at a 

minimum, should require the installation in FBARS in all new high-rise construction. This effort 

should consist of a presentation to the Mayor and City Council as well as the casino industry and 

local contractors.   
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A provision should also be made in the fire code for the retrofitting of existing high-rises. 

This requirement should be mandatory for all existing casinos and public high-rise buildings. 

Consideration should also be given to including mega structures and tunnels. Presently such 

structures would include the Atlantic City Medical Center, the Convention Center and the 

Atlantic City/Brigantine Connector (tunnel).     

The Casino Reinvestment Development Authority subsidizes development projects 

throughout the state with funds generated by casino revenues. The Atlantic City Fire Department 

and its Fire Prevention Division should encourage the Casino Reinvestment Development 

Authority to voluntarily require FBARS in all its high-rise building projects. This effort should 

also be made by way of a presentation to the Casino Reinvestment Development Authority. 

Consideration should also be given to including mega structures and tunnels funded by the 

Casinos Reinvestment Development Authority. 

The City of Atlantic City has encouraged development in the past through tax 

abatements. The Atlantic City Fire Department and its Fire Prevention Division should 

encourage the city’s governing body to institute tax abatements to help encourage voluntary 

compliance by owners of preexisting high-rises. Likewise, the Atlantic City Fire Department and 

its Fire Prevention Division should encourage the Casino Reinvestment Development Authority 

to fund the retrofitting of FBARS in all Atlantic City’s senior citizen high-rise buildings. 

The Atlantic City Fire Department and its Training Division should be proactive and 

prepare for the positive reception of their recommendations. This should include the 

development of training and safety standards for the implementation and use of FBARS within 

its fire department.  
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The fire service is still relatively unfamiliar with FBARS. This may be due to the non-

existence of any prior research. The logistical benefits FBARS offers to small fire departments 

faced with maintaining adequate supply of SCBA during high-rise fires justifies future readers 

expanding upon this research. 
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Appendix A 

IAPMO IGC 220-2006 
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Appendix B 

Cascade Training and Observation Notes 

The researcher was trained on the operations of the Atlantic City Fire Department’s 

cascade units. The training consisted of instructional lessons, observations and hands on 

evaluations. Training was conducted by Captains James Fisher and Joseph Haney throughout the 

month of September 2010. The researcher became proficient in the use of both air units. 

On Thursday, September 9, 2010, cascading operations were reviewed and a general 

understanding of the principles and practices was gained. On Friday, September 10, 2010, the 

operations of the fire department’s stationary air unit were reviewed. Instructions included filling 

of 6 SCBA cylinders. On Thursday, September 16, 2010, the operations of the fire department’s 

mobile air unit were reviewed. Instructions included filling of 6 SCBA cylinders. On Monday, 

September 27, 2010, the operations of the mobile air unit were reviewed again and 12 SCBA 

cylinders were filled by the researcher. On Tuesday, September 28, 2010, the operations of the 

stationary air unit were reviewed again and 12 SCBA cylinders were filled by the researcher. 

The Atlantic City Fire Department operates a stationary air unit and a mobile air unit. The 

mobile unit has a 100’ high pressure hose attached to the unit to allow for refilling SCBA 

cylinders within a structure. There is no departmental standard operating procedure for its use. 

The department uses Interspiro 4500psi SCBA cylinders.  

The stationary air unit consists of (4) 5000psi storage bottles. The air compressor on the 

unit is smaller than the air compressor on the mobile air unit. If the compressor is not running, 

the unit can fill approximately 6 SCBA cylinders depending on the level of air remaining in the 

cylinders. The stationary unit fills up to 3 SCBA cylinders at a time all encapsulated in a 

fragment chamber. It takes approximately 8-10 minutes to fill an SCBA cylinder at a normal 
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filling rate and 5 minutes to fill an SCBA cylinder rapidly. The stationary air unit cannot operate 

continually. 

The mobile air unit consists of (4) 6000psi storage bottles. If the compressor is not 

running, the unit can fill approximately 8 SCBA cylinders depending on the level of air 

remaining in the cylinders. The mobile unit fills up to 4 SCBA cylinders at a time all 

encapsulated in a fragment chamber.  It takes approximately 6-8 minutes to fill an SCBA 

cylinder at a normal filling rate and 2 minutes to fill an SCBA cylinder rapidly. The stationary air 

unit can operate continually. 

Cascading works on the principle of the storage cylinders overcoming the pressure in the 

SCBA cylinders. Storage bottle #1 fills the SCBA cylinders until the pressure in all cylinders is 

equal than the cascade unit is switched to the next storage bottle. Storage bottle #2 continues the 

filling until the pressure in all cylinders is again equal and so on. The name “cascading” is 

derived from the process. 

SCBA cylinders can be rapidly filled. Rapid fills cause what is called a “hot fill.” A “hot fill” 

reduces the amount of air that the SCBA cylinder can hold because the molecules are heated. 

Through the researcher training, it is estimated that “hot fills” fill approximately 88% of the 

SCBA cylinders capacity. 
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Appendix C 

Anthony Turiello Interview 

1. Is the RA4 and the CP4 the only difference between the Rapid Fill System and the 

Rupture Containment System? Yes, in so far as the base system. 

2. Are any FBARS systems installed with air compressors in the building or are all 

dependent on mobile air units and air storage systems? Yes, Rescue Air can incorporate 

air compressors into our Rapid Fill and Rupture systems. 

3. Which system is installed most often? Do you have percentages? Very close to 50/50. 

4. Rescue Air Systems’ website lists the minimum components as; exterior fire department 

connection panel, interior fire department air fill panel or station, interconnected piping 

distribution system and pressure monitoring switch. Is the difference only the absences of 

the air storage system? Yes.  

5. Are there any fire codes written without air storage systems? Yes, Phoenix Fire 

Department's code is written with the bare minimum components. However the current 

trend is, to at a minimum, incorporate Pressure/CO/Moisture air monitoring devices 

along with tamper switches monitored as supervisory signals to the F/A panel and 

independent web-based monitoring. 

6. What role does friction loss play in pressurized air, if any? Please briefly explain. Friction 

loss plays a very minimal role. It does not affect any system.  

7. At what pressure is the system charged? Typically at it's working pressure of 4,500 psig. 

8. Does the Air Monitoring System act as an emergency pressure relief? In the case of an 

inadvertent over pressurization, yes. However the primary function is to monitor 

pressure, CO and moisture. Should CO/Moisture exceed acceptable levels the system will 
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show red flashing lights and digital read outs at key components and send out a 

supervisory signal to the F/A and independent web monitoring. 

9. Rescue Air Systems’ website gives information about training and education. Has Rescue 

Air Systems worked with any fire department in the development of their standard 

operating procedures SOP’s) or standard operating guidelines (SOG’s)? Not directly. 

Chief Coleman has better information on this and could address the SOP question. 

10. What current NFPA standards are applicable to FBARS? See RescueAir NFPA 1989 

Proposal for Standards reference (there a many references within the body of document) 

11. Is the NFPA working on adding a new standard to directly address FBARS? A new 

project initiation letter is in the works and will be submitted to NFPA in February 2011.  

12. Are there any current standards being modified to directly address FBARS? Potentially, 

see attached proposal to NFPA 1989.  

13. Are there any other or additional regulatory agencies whose standards would apply to 

Rescue Air Systems’ FBARS? IAPMO, ASME, ANSI, NEC, NIOSH, OSHA are a few 

that come to mind. 

14. What testing, monitoring, certification etc. is required of the system and how often? Do 

Rescue Air Systems’ standards differ from those of the NFPA or any other applicable 

regulatory agency? Current Rescue Air testing and certification standards follow NFPA 

1500 and 1989. 

15. What objections, if any, have you experienced with regards to the rapid filling of SCBA’s 

e.g. air cylinder manufacturers? None. Regulatory agency? U.L. current position is that 

they will not list the rapid filling RIC/UAC system. Individuals or fire department? 

There's support and debate on both sides of this issue. It's really an authority having 
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jurisdiction operational viewpoint on to most effectively utilize our technology and it 

literally varies from city to city. 

16. Rescue Air Systems’ website lists certified contractors qualified to install Rescue Air 

Systems’ FBARS. How does Rescue Air Systems certify contractors? Local mechanical, 

plumbing and fire protection contractors spend several days in hands-on training at 

Rescue Air’s facility (in some cases at their facility). Once completed, the participants 

must successfully assemble all of the key components in a mock up system. That system 

is then tested in accordance with Rescue Air standards.  

17. How did the IAPMO’s Uniform Plumbers Codes impact Rescue Air Systems’ and its 

ability to do business throughout the country? Positive, however IAPMO is losing ground 

on the national level as ICC takes over. And we found that most of the 

building/plumbing/fire officials did not and still do not know what FBARS are and 

therefore struck it from the code adoption. So, not as impactful as anticipated.   
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Appendix D 

Ronny J. Coleman Interview 

1. Are you familiar with FBARS? Yes. 

2. How long has FBARS been around? Since the early 1990’s, but the installations were 

localized. Installations were also far and few in between. The turnaround point was in 

2002 when FBARS was presented to the FDNY staff. 

3. How does FBARS work? There are two ways to refill cylinders. I will send information 

that explains both processes. 

4. Is there a preference? It’s the local department’s preference. The certified rupture 

containment centers are generally spaced out on each 3 to 5 floors depending on the local 

fire code. Air Fill Panels can be place anywhere. Generally they are placed in the 

stairwell on every other floor. The advantage of this system is that firefighters can refill 

while still wearing the mask. 

5. Are there any problems with using the Air Fill Panels? NIOSH discourages their use. But 

the benefits far outweigh the risks. There has never been a SCBA cylinder explosion 

while on a firefighters back. It’s really a non-emergency verse emergency situation. 

6. What is the cost of FBARS? That depends on the size of the building and type of 

installation. Cost should be looked at as cost and benefit ratio. What does it cost to 

support a crew of 4 firefighters on the 40th story of a building? It’s estimated that 4 

firefighters are needed every seven stories to support a crew of 4 firefighters. Cost should 

be looked at as with regard to community impact. 

7. Where are the systems installed? The closest to you is Florida. There are many more 

areas in the west. 
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8. What are the benefits of FBARS? There are 3 major benefits to FBARS. The IC can 

mobilize and deploy resources more efficiently and not use resources as donkeys. It’s a 

firefighter safety issue and a community impact issue. 

9. Is additional equipment needed? No, FBARS uses the Rapid Intervention Crew/Universal 

Air Connection. 

10. Is there friction loss with air? Yes, but the difference is night and day. It’s almost non-

existent. With air there is no head pressure loss. We tested friction loss up to 5 miles in 

tunnel systems and there is no impact. That is with ½” stainless tubing, the largest we 

use. 

11. What NFPA standards are applicable to FBARS? You should look at 1404, 1500, 1981 

and 1989.  

12. Do you have additional information you can provide me? Yes, I will forward my entire 

library of information on FBARS. It includes good information on the First Interstate 

Bank Building fire. Approximately 330 firefighters used 600 SCBA cylinders to control 

that fire. 
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Appendix E 

Jack Murphy Interview 

1. Do you believe FBARS is beneficial to the fire service? Yes 

2. In what ways? FBARS dramatically increases firefighter safety by providing breathing 

air within close proximity of the emergency incident. It increases efficiency by reducing 

the distance traveled to refill SCBA cylinders. It also increases effectiveness by freeing 

highly trained personnel for other critical life-saving tasks. 

3. You were an early advocate of FBARS. What role have you played in advancing FBARS 

throughout the fire service? As Vice-chairman of the Fire Safety Directors Association 

we expressed support of Chapter 17 Breathing Air Replenishment Systems for the 2006 

Code Cycle. 

4. How is FBARS most often adopted? Increasingly through local ordinance or fire codes. 

5. What municipalities would you point to as good examples of implementing FBARS into 

their fire code? San Francisco, Phoenix and Boynton Beach Florida. 

6. In your opinion, what type of structures should be required to have FBARS installations? 

High-rise buildings over 4-stories, mega structures where fire department access is 

greater than 250 feet from the center of the structure and underground structures of 

10,000 square feet or more. 

7. Do you have any areas of concern with FBARS installations? Yes, in high crime areas 

piping should be enclosed to prevent any theft or vandalism of the system. 
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Appendix F 

Marv Carroll Interview 

1. What NFPA standards are applicable to SCBA cylinders? NFPA 1901 and NFPA 1989 

2. Are you familiar with FBARS? Yes 

3. Does Scott Air Pack have a concern with rapid refilling of SCBA cylinders? SCBA 

cylinders are at their weakest while they are being refilled. Cylinders are manufactured to 

withstand this process. 
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Appendix G 

Joe McElvaney Interview 

1. Are you familiar with FBARS? Yes. I oversee the installations in Phoenix. 

2. What is your opinion of FBARS? It’s a great system. It relieves a whole lot of manpower.  

3. What is the cost? I don’t know exactly, but I believe more than a sprinkler system. That 

could be because they use medical-grade gas piping. 

4. Can you provide me with Phoenix’s fire code? Yes 

5. What can you tell me about the FBARS installations? FBARS is installed in 3 basic 

systems. They can come with an air compressor; no air compressor but with air cylinders; 

no air compressor and no cylinders. 

6. What is installed in Phoenix? No air compressor, no air cylinders. 

7. Why? It was done to save building owners some money. 

8. Does that mean that no SCBA cylinders can be filled until the air unit arrives? No, there 

is enough air in the piping charged at 5000 psi to fill 2 or 3 air cylinders. 

9. How does the system work? We have not had the opportunity to use it on an actual 

incident yet. 

10. Does Phoenix do training drills on the system? Yes. 
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Appendix H 

Survey Letter 

    
CITY OF ATLANTIC CITY 
  
FIRE DEPARTMENT                                                                            Dennis J. Brooks   
Administrative Headquarters                                                                                              Fire Chief  
      
PUBLIC SAFETY BUILDING – SUITE 420A                      
2715 ATLANTIC AVENUE       
ATLANTIC CITY, N.J. 08401 

 
November 2, 2010  
 
Dear Fire Service Professional: 
 
I am a student enrolled in the National Fire Academy’s Executive Fire Officials Program. As part 
of my Executive Analysis of Community Risk Reduction Applied Research Project I am 
conducting a short 10 question survey on firefighter breathing air replenishment systems 
(FBARS). Your assistance would be greatly appreciated. 
 
Please take a few minutes and review the following link for Rescue Air Systems prior to taking 
the survey: 
http://www.rescue-air.com/ 
 
Then complete the short survey at: 
http://www.surveymonkey.com/s/7GNSYMG 
 
My survey will end on Wednesday, December 1, 2010 at 6:00pm. 
 
If you have any questions regarding this survey, feel free to contact me at 
josephrush1@comcast.net or 609-214-6630. And if I can ever assist you and your department, 
please do not hesitate to ask. 
 
Thank you for your time. 
 
 
Sincerely, 

 
Joseph D. Rush, III 
Battalion Chief 
Atlantic City Fire Department 
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Appendix I 

Survey Questions and Responses 

1. What is the name of your fire department? Please also include your name and rank. 

 
 

2. What is the size of your fire department? Please list the total number of personnel as well 
as the total number of active fire companies. 
 
The range was between 13 and 2000 personnel. The average was 285 personnel. 
 

3. What is the population your fire department protects? 
 
The range was between 500 and 1,700,000. The average was 216,431 
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4. How many high-rise building are in your fire department’s response area? 
 
17 had less than 10, 11 had less than 25, 4 had less than 50, 7 had more than 100 
 

5. Does your fire department have an air management program as defined by NFPA 1404? 
 
Yes 43.6% No 56.4% 
 

6. Have you or anyone you know of on your fire department heard of firefighter breathing 
air replenishment systems? 
 
Yes 53.8% No 46.2% 
 

7. Do you feel this Firefighting Breathing Air Replenishment System (FBARS) would aid 
your fire departments with the manpower intensiveness of high-rise firefighting 
operation? 
 
Yes 79.5% No 20.5% 
 

8. In your experience, would your fire department’s leadership and the leadership of your 
city be open to changing its fire code to require FBARS? Please briefly explain. 
 
Yes 56.4% No 43.6% 
 

9. In your professional opinion, would it be necessary for a fire department to develop 
standard operating procedures if FBARS were installed in high-rises in your fire district? 
 
Yes 94.9% No 5.1% 
 

10. Is your opinion of FBARS favorable or unfavorable? 
Yes 94.9% No 5.1% 
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Appendix J, Figure J1 

Firefighter Breathing Air Replenishment System 
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Appendix J, Figure J2 

Exterior Mobile Air Connection Panel 

 

Appendix J, Figure J3 

Interior Air Fill Stations (Chambers) 
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Appendix J, Figure J4 

Interior Air Fill Panel 

 

 

Appendix J, Figure J5 

Air Storage System 

 



  Firefighter Air Systems     71 

Appendix J, Figure J6 

Air Monitoring System 

 

 

Appendix J, Figure J7 

System Isolation Valve 
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Appendix J, Figure J8 

Piping Distribution System 
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Appendix K 

NFPA 1500, Subchapter 7.14 “SCBA Cylinders” 

7.14.5 During filling of SCBA cylinders, all personnel and operators shall be protected 

from catastrophic failure of the cylinder. 

7.14.6 Fire departments utilizing rapid filling of SCBA cylinders shall identify those 

unique emergency situations where rapid filling shall be permitted to occur. 

7.14.7 The fire department risk assessment process shall incorporate standard operating 

procedures to identify those situations in 7.14.6. 

7.14.8 Rapid refilling of SCBA while being worn by the user shall only be under the 

following conditions: 

(1) NIOSH-approved fill operations are used. 

(2) The risk assessment process has identified procedures for limiting personnel exposure 

during the refill process and has provided for adequate equipment inspection and member 

safety. 

(3) An imminent life-threatening situation occurs that requires immediate action to 

prevent the loss of life or serious injury. 

7.14.9 In an emergency situation where an individual becomes disoriented, runs low on 

air, is trapped or injured and cannot be moved to a safe atmosphere, and danger or serious 

injury or death is likely, rapid fill, air transfer, or a supplied-air source shall be an 

approved method to provide a source of breathing air (p. 21). 
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Appendix L 

IAPMO Certificate of Listing 
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Appendix M 

City and County of San Francisco Fire Code 

CITY AND COUNTY OF SAN FRANCISCO 

Municipal Code 

Section 511 – Local Fire Safety Feature Requirements 

511.2 [For SF] Local standards for high-rise buildings and tunnels. 

An approved air replenishment system shall be installed in all buildings having floors 

used for human occupancy located more than 75 feet (22 860 mm) above the lowest level of Fire 

Department vehicle access. This requirement shall apply for all buildings meeting this definition 

when the building permit application for construction was made after March 30, 2004. 

The air replenishment system will provide a means for firefighters to refill air bottles for 

self-contained breathing apparatus (SCBA) through a permanently installed piping distribution 

system. The system shall be tested and maintained pursuant to the Fire Department 

Administrative Bulletin described below. 

The air replenishment system shall be installed in all new underground transportation or 

pedestrian tunnels exceeding 300 feet (91 440 mm).  

The Fire Department is authorized to issue and update as warranted an Administrative 

Bulletin setting specifications for the Air Replenishment System required under this Section, as 

well as testing and maintenance requirements for that system. (Amended by Ord. No. 259-07, 

File No. 071257, App. 11/14/2007) 
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Appendix N 

Boynton Beach Florida Fire Code 

BOYNTON BEACH, FLORIDA 

Code of Ordinances 

Chapter 9 Fire Protection And Prevention 

Article II. Fire Codes and Fees 

Sec. 9-27.  Requirements for high-rise buildings. 

     (a)     Enforcement of application.  The high-rise regulations set forth in this section shall be 

enforced by the Fire Marshal.  These regulations shall apply to all buildings, which have floors 

used for human occupancy located seventy-five (75) feet or more above grade. 

     (b)     Certificate of Compliance. 

          (1)     No Certificate of Occupancy shall be issued for a high-rise building, unless a 

Certificate of Compliance, as described herein, is first issued by the Fire Marshal. 

          (2)     The following life safety features shall be provided and maintained in working order 

by the property owner in accordance with approved plans and specifications and shall be tested, 

certified and proved to be in proper working condition at the owners cost to the satisfaction of 

the Fire Marshal before issuance of the Certificate of Compliance. 

               a.     Firefighter breathing air replenishment system.  The requirements of the Uniform 

Plumbing Code (2006) regarding the Firefighter Breathing Air Replenishment System (Standard 

IAPMO IGC 220-2005) is hereby adopted.  The system shall be designed to meet Fire 

Department needs, be tested annually, and maintained at the expense of the owner.  It shall be for 

Fire Department use only. 
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               b.     Equipment storage rooms.  Equipment rooms or areas as described in the Fire 

Department Design Guide, for purpose of storing equipment for Fire Department use shall be 

provided. 

               c.     Stairwell doors. Stairwell doors shall remain unlocked to allow entry to each floor 

above the first floor from the stairwell. 

               d.     Administrative controls. Administrative controls shall be provided as deemed 

appropriate by the Fire Marshal. This typically includes evacuation/ identification maps, door 

labels, impairment controls, etc. 

               e.     Master keys.  Multiple master keys fitting all common area doors shall be 

provided. 

               f.     Rappelling anchors. Anchor devices meeting Fire Department requirements as 

described in the Fire Department Design Guide shall be placed on the roof and used by the Fire 

Department for rappelling purposes. 

               g.     Suppression connections and control valves.  The location of Fire Department 

connections and fire suppression control valves shall be approved by the Fire Marshal. 

               h.     Communications.  The systems and devices used to provide voice information to 

building occupants and among emergency personnel shall be approved by the Fire Marshal. 

(Ord. No. 04-005, § 2, 5-4-04; Ord. No. 06-015, § 2, 2-21-06; Ord. No. 07-012, § 2, 6-19-07) 
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Appendix O 

Phoenix Fire Code 

PHOENIX, ARIZONA  

Phoenix Fire Code 

Chapter 9 Fire Protection Systems 

Section 915 Fire-Fighter Air Systems 

915.1 Scope. The design, installation, and maintenance of firefighter air systems shall be in 

accordance with this section.  

915.2 Required installations. Effective May 2, 2004, a firefighter air system shall be installed in 

the following buildings: 

1. Buildings classified as high-rise in accordance with the building code.  

2. Underground structures that are two or more floors below grade with an area greater 

than 10,000 square feet (929 m2).  

915.3 Permits, plans and fees.  

915.3.1 Permits. A permit is required to install or modify a firefighter air system.  

915.3.2 Plans. Prior to the installation of a fire-fighter air system, a minimum of two sets of plans 

and specifications shall be submitted to the Phoenix Fire Department for review and approval. 

Plans shall demonstrate compliance with the requirements of this section and shall include 

calculations prepared by a registered professional engineer demonstrating that the design criteria 

for all pressure containing components is satisfied plus a minimum safety factor of 25 percent. 

The plans submittal shall also include specifications for the tubing, fittings, and manufacturer 

data sheets for valves, pressure regulators, pressure relief devices, gauges, RIC universal air 

connections and cylinder filling hoses.  
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915.3.3 Contractor qualification. The fire-fighter air system shall be installed by Arizona state 

licensed contractors. Proof of licensure shall be provided with the plan submittal.  

915.4 Design criteria.  

915.4.1 The system shall be designed to fill, at each interior cylinder filling panel one 66 

standard cubic foot compressed breathing air cylinder to a maximum pressure of 3,000 and 4,500 

psig (20 685 kPa and 31 028 kPa).  

915.4.2 The filling operation shall be completed in not more than two minutes upon connection 

of the cylinder to the fill hose.  

915.4.3 The minimum design flow of the breathing air piping system shall be calculated using 

two interior cylinder filling panels operating simultaneously and located at the highest level 

above the fire department access.  

915.5 Operating pressure. All components used in the system shall be rated to operate at a 

minimum pressure of 5,000 psig (34 475 kPa) at 70°F (21°C).  

915.6 Marking. System piping, gauges, valves and air outlets shall be clearly marked by means 

of steel or plastic labels or tags indicating their function. Markings used for piping systems  

shall consist of the content’s name and include a direction of flow arrow. Markings shall be 

provided at each valve; at wall, floor or ceiling penetrations; at each change of direction; and at a 

minimum of every 20 feet (6096 mm) or fraction thereof throughout the piping system.  

915.7 Base station exterior fire department connection panel and enclosure.  

915.7.1 Location. A fire department connection panel shall be attached to the building or on a 

remote monument at the exterior of the building. The panel shall be secured inside of a weather 

resistant enclosure. The panel shall be within 50 feet (15240 mm) of an approved roadway or 

driveway, or other location approved by the Phoenix Fire Department. The enclosure shall be 
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visible and accessible on approach to the building.  

915.7.2 Construction. The fire department connection panel shall be installed in a cabinet 

constructed of minimum 18-gauge carbon steel. When constructed of steel, the cabinet shall be 

provided with coating to protect the cabinet from corrosion. When the enclosure is constructed of 

nonmetallic materials, the enclosure shall be resistant to ultraviolet and infrared solar radiation.  

915.7.3 Vehicle protection. When the panel is located in an area subject to vehicle traffic, impact 

protection shall be provided in accordance with this code.  

915.7.4 Base station enclosure marking. The front of the enclosure shall be marked “FIRE-

FIGHTER AIR SYSTEM” on securely attached steel, plastic engraved or painted plate. The 

lettering shall be in a color that contrasts with the enclosure front and in letters that are a 

minimum of 2 inches (51 mm) high with 3/8-inch (9053 mm) brush stroke. The marking of the 

enclosure shall visible.  

915.7.5 Base station enclosure components. The components in the base station panel shall 

consist of the necessary components to provide air to the air substations located on upper and/or 

lower building levels. The fire department air supply source shall be designed to connect to the 

base station panel. The following components shall be installed in the Base Station Enclosure.  

1. One - male RIC UAC fitting. When connected to a female fitting, the assembled UAC 

shall meet the construction, performance and dimensional requirements of NFPA 

1981, Standard on Open-Circuit Self-Contained Breathing Apparatus for Fire and 

Emergency Services 2002 Edition.  

2. One - downstream shutoff valve. 

3. One - pressure gauge to check pressure of the piping distribution to air substations 

located on upper and lower building levels. 
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4. One - pressure relief valve designed for 1.25 times the design discharge of the fire 

department air supply or air supply trucks. All fittings, hoses and hard piping in the 

base station supply panel and distribution piping to air substations supply panels, 

shall be designed for an air pressure of 1.5 times the pressure of the fire department 

air delivery system. 

5. Base station can be designed for a duel air pressure supply piping system for supply 

of air to air substations. The duel air supply lines will require an intermediate 

regulator to provide air pressure for a 4500 psig (31 028 kPa) system and a 3000 psig 

(20 685 kPa) system. Each of these air supply lines will be fitted with separate 

pressure relief valves set at 1.25 times the working pressure of the air supply line and 

the operating pressure of each of the separate pressurized lines.  

6. The relief valve, piping, pressure regulator, pressure gauges, fittings and connection 

hoses shall meet the requirement of the ASME Boiler and Pressure Code, Section 

VIII, Unified Pressure Vessel Code. The installation of the piping system, as a 

minimum, will be based on ASME B31.3-2004 Code.  

7. Mechanical supports for piping, hoses, gauges and pressure components, will be 

designed and built to provide a solid rigid structure.  

915.7.6 Security. To prevent unauthorized access to or tampering with the system, the fire 

department connection panel enclosure shall be maintained locked by an approved means.  

915.7.7 Fire department key box. A fire department key box shall be provided adjacent to the fire 

department connection panel and enclosure. A key for the enclosure shall be provided in the key 

box.  



  Firefighter Air Systems     84 

915.8 Interior cylinder fill panels and enclosure—air substation.  

915.8.1 Location. Cylinder fill panels shall be installed in the interior of buildings as follows:  

1. An interior air substation cylinder fill panel and enclosure shall be installed adjacent to 

standpipe outlets in all stairwells of buildings commencing on the second floor above 

grade, below grade and every other floor thereafter.  

2. Underground Structures. An interior air substation cylinder fill panel and enclosure shall 

be installed in all stairwells on the second level below grade and every other below grade 

level thereafter. The panel shall be located a minimum of 36 inches (914 mm) but not 

more than 60 inches (1524 mm) above the finished floor or a stairway landing.  

915.8.2 Cabinet requirements. Each air substation cylinder fill panel shall be installed in a 

cabinet constructed of minimum 18-gauge carbon steel. The depth of the cabinet shall not create 

an exit obstruction when installed in building stairways. With the exception of the shutoff valve, 

pressure gauges, fill hoses and ancillary components, no system components shall be visible and 

shall be contained behind a minimum 18-gauge interior panel.  

915.8.3 Door. Hinges for the cabinet door shall be located inside of the cabinet. The door shall 

be arranged such that when the door is open, it does not reduce the required exit width or create 

an obstruction in the path of egress. A minimum of 80 percent of the door surface area shall be 

constructed of tempered glass. The thickness of the glass shall not be greater than 1/8-inch (3.17 

mm).  

915.8.4 Cabinet marking. The front of each cylinder fill panel shall be marked “FIRE-FIGHTER 

AIR SYSTEM.” The lettering shall be in a color that contrasts with the cabinet  

front and in letters that are a minimum of 2 inches (50 mm) high with 3/8-inch (5 mm) brush 

stroke. The marking of the cabinet shall be visible to emergency response personnel.  
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915.8.5 Air substation cabinet components. The cabinet shall be of sufficient size to allow for the 

installation of the following components: 

1. One—isolation valve located between the air discharge line to the next air substation and 

the downstream line to the air base station supply or the air substation immediately below 

to the next substation above the air base station.  

2. The fill hoses and isolation valves shall be installed between the air bottle connection line 

and the fresh air supply.  

3. Excess bleed valves shall be located between the air bottle fill hose and the next air 

substation.  

4. When multiple bottle fill hoses are required at a single air substation, the air supply lines 

shall be identified as 4,500 psig (31 028 kPa) pressure and 3,000 psig (20 685 kPa) 

pressure and shall be controlled by a single valve between the air supply and air bottle. 

The SCBA fill hoses shall be designed with RIC UAC fittings. A protective cap to be 

provided for each hose.  

5. Mechanical supports for piping, hoses, gauges and pressure components shall be 

designed and built to provide a solid rigid structure.  

915.8.6 Cylinder filling hose. The design of the cabinet shall provide a means for storing the 

hose to prevent kinking. When the hose is coiled, the brackets shall be installed so that the hose 

bend radius is maintained at 4 inches (102 mm) or greater. The discharge outlet of each cylinder 

filling hose shall have a female RIC UAC. The female fitting shall be designed to connect to a 

male RIC UAC. The assembled RIC UAC shall meet the construction, performance and  

dimensional requirements of NFPA 1981, Standard on Open Circuit Self-Contained Apparatus 

for Fire and Emergency Services, 2002 edition, Section 6.4.  



  Firefighter Air Systems     86 

915.8.7 Security. To prevent unauthorized access to or tampering with the system, each panel 

cover shall be maintained locked by an approved means.  

915.9 Installation of components.  

915.9.1 Pressure monitoring switch. An electric low pressure monitoring switch shall be installed 

in the piping system to monitor the air pressure. The pressure switch shall be 

connected to the building's fire alarm system. The pressure switch shall transmit a supervisory 

signal when the pressure of the breathing air system is less than 3,000 psig (20 685 kPa) at 70° F 

(21°C), + 100 psig (690 kPa). If the building is not equipped with a fire alarm system, activation 

of the pressure switch shall activate an audible alarm located at the building's main entrance. A 

weather resistant sign shall be provided adjacent to the audible alarm stating “FIRE-FIGHTER 

AIR SYSTEM - LOWAIR PRESSURE ALARM.” The lettering shall be in a contrasting color 

and the letters shall be a minimum of 2 inches (51 mm) high with 3/8-inch (9.53 mm) brush 

stroke.  

915.9.2 Tubing. Piping shall be constructed of stainless steel or other approved materials that are 

compatible with breathing air. The use of nonmetallic materials shall be compatible with 

breathing air. When stainless steel tubing is used, it shall meet ASTM A-269, Grade 316 or an 

equal standard. Stainless steel fitting shall be a minimum 0.375 inches (9.5 mm) outside diameter 

by .065 inches (1.6 mm) wall Grade 316 fully annealed seamless. Stainless steel fittings shall be 

at least Grade 316 and meet the requirements of ASTM A 479 or equal. Routing of tubing and 

bends shall be such as to protect the tubing from mechanical damage.  

915.9.3 Support. Piping shall be supported at maximum intervals of 5 feet (1524 mm). Individual 

tubing clamps and mounting components shall be mechanically secured to the  

building support-members in accordance with manufacturers specifications.  
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915.9.4 Fittings. Fittings shall be constructed of stainless steel or other approved materials that 

are compatible with breathing air. The use of nonmetallic materials shall be compatible with 

breathing air. Stainless steel fittings shall be at least Grade 316 and meet the requirements of 

ASTM A 479 or an equal standard.  

915.9.5 Prohibition. The use of carbon steel, iron pipe, malleable iron, high strength gray iron, or 

alloy steel is prohibited.  

915.10 System assembly requirements. The system shall be all welded system except where the 

tubing joints are readily accessible and at the individual air fill panels. When mechanical  

high-pressure tube fittings are used, they shall be approved for the type of materials to be joined 

and rated for the maximum pressure of the system. Welding procedures shall meet ASME B31.1-

1989, Part 4 and Chapter V (Exhibit VI). Prior to and during the welding of sections of tubing, a 

continuous, regulated dry nitrogen or argon purge at 3 psig (20.68 kPa) shall be maintained to 

eliminate contamination with products of the oxidation or welding flux. The purge shall 

commence a minimum of 2 minutes prior to welding operations and continue until the welded 

joint is at ambient temperature 60° to 80°F (15.5° to 26.6°C).  

915.11 Prevention of contamination. The installing contractor shall ensure that, at all times, the 

system components are not exposed to contaminants, including, but not limited to, oils, solvents, 

dirt and construction materials. When contamination of system components has occurred, the 

affected component shall not be installed in the system.  

915.12 Testing and inspection.  

915.12.1 Testing. Following fabrication, assembly, and installation of the piping distribution 

system, exterior connection panel and interior cylinder fill panels, the Phoenix Fire Department 

shall witness the pneumatic testing of the complete system at a minimum test pressure of 5,500 
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psi (37 923 kPa) using oil free dry air, nitrogen or argon. A minimum 24-hour pneumatic or 

hydrostatic test shall be performed. During this test all fittings, joints and system  

components shall be inspected for leaks. A solution compatible with the system component 

materials shall be used on each joint and fitting. Any defects in the system or leaks detected shall 

be documented on an inspection report, repaired or replaced. As an alternate, a pressure decay 

test in accordance with ASME B31.3 is allowed. A test of the low pressure monitoring switch 

shall be performed. Each air fill panel shall be tested for compatibility with the fire department’s 

SCBA RIC UAC. The pipe or tubing manufacturer mill report shall be provided to the Phoenix 

Fire Department.  

915.12.2 Air samples. A minimum of two samples shall be taken from separate air fill panels and 

submitted to an independent certified gas analysis laboratory to verify the system’s cleanliness 

and that the air is certified as breathing air. The laboratory shall submit a written report of the 

analysis to the Phoenix Fire Department documenting that the breathing air complies with this 

section.  

915.12.3 Quality analysis. During the period of air quality analysis, the air fill panel inlet shall be 

secured so that no air can be introduced into the system and each air fill panel shall be provided 

with a sign stating “AIR QUALITY ANALYSIS IN PROGRESS, DO NOT FILL OR USE 

ANY AIR FROMTHIS SYSTEM.” This sign shall be a minimum of 8 1/2 × 11 inches (215mm× 

279 mm) with minimum of 1-inch (25 mm) lettering.  

915.12.4 Inspection. Annually, the breathing air within the system shall be inspected in 

accordance with this section. Annually one air sample shall be taken and certified as breathing 

air in accordance with the section. The laboratory test results shall be maintained available for 

review by the Phoenix Fire Department.  
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915.13 System acceptance and certification. Prior to the final acceptance of the air system, the 

building owner shall provide for the testing and certification of the system. As a minimum, this 

shall include verifying the system’s compatibility with the fire department’s SCBA apparatus; 

the system’s ability to maintain 5,000 psi (34 475 kPa) working pressure; the operability of the 

low-pressure monitoring switch and that the system’s air quality complies with the requirements 

of Section  

915.13.1 Prior to final acceptance, the building owner shall provide the Phoenix Fire Department 

with written verification of a testing and certification contract. Upon satisfactory completion of 

all tests and verification of air quality, the system shall be considered complete. 
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Appendix P 

NFPA Proposal 
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