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Abstract 

The 48/96 shift schedule is one of the most popular topics in the fire service when discussing 

work schedules. The proponents will talk about decreased commutes, more mornings at home 

with family, high morale, and increased productivity. The Orange County Fire Authority 

(OCFA) went to this schedule on a trial basis in February 2015. The problem is that since going 

to the schedule, the OCFA had never evaluated if the above benefits occurred. The purpose of 

this study was through descriptive research to survey sworn line personnel and chief officers, as 

well as data from sick leave, vacation, and workers compensation claims to evaluate if the above 

benefits are true. Through this process, several questions were answered: What are the positive 

impacts of the schedule? What are the negative impacts of the schedule? What have been the 

impacts upon workers comp claims, sick leave usage and the organizational systems (i.e. 

staffing, communications, productivity, etc.)? As well as, what have other agencies, who have 

been on the schedule, experienced? The end goal of this research was to see if the 48/96 schedule 

is truly all it claims to be. What was discovered was that, Yes, an organization could experience 

the benefits of the schedule. However, there are also serious detriments, and negative impacts, if 

the work environment is not such to support the 48/96 shift schedule. As was in the case of the 

OCFA where due to a staffing shortage and other influences, the membership had not 

experienced the benefits, morale had dropped, marriages had suffered, organizational systems 

were negatively impacted, and workers comp costs increased. In the end were recommendations 

to make corrections to allow the OCFA to try the 48/96 as it was designed or return to a more 

traditional shift schedule.  
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Introduction 

The fire service has long been a career that has been viewed as one that works for 

multiple days on, followed by multiple days off. This type of shift schedule comes in many 

different combinations of work schedules ranging from 10-hour days and 14-hour nights to 24 

hours on/24 hours off, and anything in between. One of the most popular of the rotational shift 

schedule recently is the advent of what is referred to as a 48/96 schedule. This shift schedule 

involves firefighters working 2-24 hour shifts followed by 96 hours off. Studies show that this 

schedule, when implemented as designed, can result in fewer commute times, more time with 

friends and family, and a higher productivity rate. The Orange County Fire Authority (OCFA) is 

one of the agencies that made the transition from the traditional Kelly schedule to the 48/96 

schedule in February of 2015. At first, it was as a pilot program, and then later in July of 2016 

decided to stay with that schedule. The problem is that the OCFA has never evaluated the 

impacts upon its personnel and the organizational systems to determine if, in fact, things have 

improved in a positive or negative manner. This being said, the purpose of this research is to 

gather the data and viewpoints from those that make up the OCFA to measure the impacts on the 

people, and systems within the organization, and determine if the initial assumptions are true. 

To accomplish this goal several questions need to be answered, which will require 

multiple approaches and then through descriptive research, a true assessment can be made. The 

first step in this research, is to answer the following question: What impacts has the 48/96 work 

schedule had on the personnel at the OCFA?  The answer to this question will be found by 

conducting surveys and interviews of the members that make up the OCFA to gather their 

perspectives on the schedule, the relationships with those in their lives (i.e. friends, family, co-
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workers, and marriages) as well as the impacts upon the quality of sleep, injury frequency and 

mental health concerns.  

The second step or question to answer is: What are the effects of the 48/96 schedule on 

the organizational systems (i.e. communications, productivity, effectiveness, etc.) of the OCFA? 

This again is answered through descriptive research in the form of surveys to determine the 

organizational impacts upon the OFCA as a result of the 48/96 schedule. The answers from this 

question will then require some evaluative research and analysis of the data regarding workers 

compensation claims, both in numbers and severity, as well as sick leave usage, vacation usage, 

and incidents of Post-Traumatic Stress Disorder (PTSD) (if known). Once known, then that data 

may be used for comparison to before the implementation of the 48/96 schedule to determine if 

there is a potential connection between the schedule and the above-mentioned systems. 

The third step, or question, will be answered by going outside the organization and 

conducting again, through descriptive research to determine:  What other agencies have 

implemented the 48/96 shift schedule, how long have they been on this schedule, and their size of 

personnel and communities served? This may provide some insight into whether their data is 

relative and consistent in comparison to the findings here at the OCFA. 

The fourth and final question is a two-part question: What have other agencies that have 

implemented the 48/96 shift schedule experienced in the form of impacts upon their personnel, as 

well as the organizational systems, both positive and negative? This will be conducted by 

utilizing a descriptive research methodology to gather the information and then evaluative 

research of the results of said surveys and questionnaires to determine if there may exist a causal 

factor, or connection, to the 48/96 shift schedule and the outcomes. 
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Through all this analysis and study, the goal is to truly measure and determine the 

implications of the 48/96 shift schedule and how it has impacted the OCFA. While there is much 

information available on the internet with the swipe of a key, a majority of that information is 

based on the proposed benefits and is not a post-implementation analysis to confirm the 

assumptions presented by the proponents. The goal, and hope, of this research study, is to 

provide quantifiable and qualitative data regarding the 48/96 and determine if this is the most 

effective schedule for the shift personnel as we move forward. 

Background and Significance 

The Orange County Fire Authority (OCFA) is an agency comprised of approximately 

1,400 personnel, with 1,100 of those being sworn. The agency provides all-risk emergency 

services to over 1.7 million people out of 75 fire stations strategically placed in 23 cities and over 

a geographic area of 765 square miles. In 2017 the OCFA responded to 141,858 calls for service 

(2017 OCFA Statistical Annual Report), which was nearly a 10% increase over the responses 

just two years previous in 2015 (2015 OCFA Statistical Annual Report). These numbers in calls 

for service make the OCFA one of the busiest fire agencies in the United States and currently, 

the OCFA ranks as the fourth largest fire agency in the State of California, by the number of 

personnel and area served (CalFiredata). These percentages of increase have been consistent for 

the past several years and, if maintained linearly, the OCFA can expect to run 155,770 responses 

in 2018, 171,347 in 2019 and 188,481 in 2020 (estimates response data, Tamy Rivers).  

Orange County California in of itself is an area of Southern California that has a 

population of 3,190,000 making it the third most populous county in California and the sixth in 

the nation (Census, 2017). Within Orange County are 40 miles of coastline, 35 square miles of 
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parks and 46 square miles of national forest (OC Gov., 2017). While a beautiful place to live and 

visit with its open spaces, parks, and beautiful beaches, one of the challenges of working in 

Orange County is the cost of living, and how this causes many of those that make up the Orange 

County Fire Authority (OCFA) to live outside the area. Estimates are that currently less than half 

of the 1,400 people that make up the OCFA live within the boundaries of Orange County. There 

are even several that live outside the State of California. This fact of living out of the area, and 

commute times, is one of the primary reasons that the 48/96 was chosen as by design it would 

lead to the conclusion that fewer commute times equals fewer costs in fuel and increased time 

with their friends or family, or doing what they enjoy doing when they are not firefighters.  

Currently, it is estimated that there are 72 major fire departments in the State of 

California that are using the 48/96 schedule for their operations personnel (Los Angeles County 

Fire, 48-96 Proposal). There are even more departments across this great nation such as West 

Metro in Denver, Colorado, City of Boise, Idaho, Sea-Tac, Washington, Flagstaff, Arizona, 

Eugene, Oregon and Albuquerque, New Mexico to name just a few that are working this 

schedule (48-96.com, 2007). The Orange County Fire Authority is now one of those 

organizations that have gone to the 48/96 schedule as they transitioned from a modified Kelly 

schedule of 24 on/24 off/24 on with 48 hours off the first cycle, then repeat the 24 on/24 off/24 

on with 96 hours off following the second cycle to the 48/96 schedule in February of 2015. This 

change was brought forward by the Orange County Professional Firefighters (OCPFA), IAFF 

Local 3631, as a non-economic item in their contract negotiations, and initially implemented as 

an eighteen month “Pilot Program”. Upon completion of the pilot program, it was voted on, and 
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by an overwhelming majority of the membership of OCPFA in June of 2016  the decision was 

made to keep this schedule moving forward.  

Keep in mind that the two previous fire chiefs (Chip Prather from 1997 to 2008, and 

Keith Richter from 2008 to 2013) would not entertain the discussion of the 48/96 schedule as 

they knew the potential impacts it may have upon the OCFA. It is also important to mention that 

during the previous contract negotiations between OCFPA Local 3631 and the Executive 

Management of the OCFA, the firefighters had a clause written in the agreement whereby the 

OCFA would leave open fifteen positions, in each rank, to allow overtime to be available to their 

(OCPFA) membership. These two combinations could put tremendous stress upon the OCFA in 

the event staffing shortages occurred, and there were positions to fill on short notice, in particular 

during the middle of a 48-hour cycle when 1/3rd of the agency are not coming on duty the 

following morning. It is also important to recognize that both Los Angeles City Fire Department, 

as well as Los Angeles County Fire Department both, conducted in-depth studies of the 48/96 

schedule and have yet to implement this shift schedule. Then in 2013 with the arrival of Jeff 

Bowman (previous fire chief of the City of Anaheim and the City of San Diego), one of the first 

steps of business was to agree to the 48/96 schedule to begin and the clouds for the “Perfect 

Storm” first began to form. 

To completely understand this, one needs to understand the background and history of the 

Orange County Fire Authority (OCFA). The OCFA is an agency of long tradition and culture 

that began in 1932 when the California Department of Forestry (CDF) established itself as the 

agency that by statute was to provide fire service protection for what was then called the Orange 

Ranger Unit (ORU). The State of California is divided into twenty-one ranger units under the 
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state system which is now titled Cal Fire (CalFireunits). Orange County is one of those twenty-

one units or counties, and the OCFA is contracted to protect the state’s interest in the areas that 

are referred to as State Responsibility Area (SRA). That being said, the OCFA is a frequent 

player in the effort to fight wildland fires statewide and very active in the statewide mutual aid 

system and is by contract with the state required to fulfill a minimum number of strike teams on 

the “state mission” at a moment’s notice. When this occurs, or any situation arises where staffing 

is challenged, firefighters are regularly called to work even longer hours than 48 hours.  

There is no question that there are several challenges that exist at the OCFA currently, 

however, without comparison the largest one upon the membership is the number of overtimes 

that each member is required to work to maintain the constant staffing requirements. This has 

caused the line personnel to work more shifts than they ever asked for, or desired in the first 

place. At the Fire Captain ranks in March 2018 alone there are 188 of the 243 fire captains that 

worked more than three forced overtimes. In the rank of engineer there were 185 of the 248 that 

worked more than three forced overtimes per month, and in the firefighter or 

firefighter/paramedic rank, there were 310 of the 480 that were forced to work more than three 

forced overtimes per week. (Kirsten Lee, Executive Analysis).  

While there have been many efforts to try to reduce the force hire problem, the fact of the 

matter is that morale is at the lowest it has been in some time, and for the first time in the past 

twenty-five years at the Orange County Fire Authority, people are leaving the organization either 

to return to their previous departments or to other departments. In the past 120 days alone, three 

probationary firefighters have returned to the previous agencies (after completing the arduous 

18-week academy in December), and two firefighters, one engineer, as well as two fire captains 
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have resigned. In a letter written to the leadership of the Orange County Professional 

Firefighters, IAFF Local 3631, in June of 2018, one member pleaded with the OCPFA that “Our 

union brothers and sisters have been driven to extreme measures to preserve their families and 

their mental well-being are forced to protect themselves from the exposure of constant forcing of 

pursuing voluntary demotion or seeking employment with other agencies”. The results in Table 1 

below illustrate the number of Forced Overtimes during the seven month period between 

September 2017 and March 2018. It is important to note that this list is only Forced Overtime 

and does not include the Voluntary Overtime shifts (Kirsten Lee, Executive Analyst): 

 

Table 1 

All of this has brought the line personnel of the OCFA to their breaking point, as can be 

signified by the leaving of the three probationary firefighters mentioned previously. Is it the 



THE IMPLICATIONS OF THE 48/96 SCHEDULE UPON THE OCFA
  

13 
 

 

number of vacancies? Or is it the 48/96 schedule itself and how it limits the number of personnel 

available the following morning (due to the current culture when people are off-duty they are 

rarely available for call back)? This issue of our staffing shortage was brought to the forefront 

when during a recent medium sized wildland fire within our jurisdiction; staffing challenged the 

OCFA so much that the answer was to brown out eight fire stations for nearly 48 hours until the 

next shift came on duty. 

What is certain is that these are critical times where leadership and sacrifice are required. 

This adaptive challenge is the very reason that this topic is so poignant to the Executive 

Leadership course and an overall goal of the Executive Officer Program. The current climate 

within the Orange County Fire Authority is unprecedented. This premier organization, that 

historically draws individuals from all over the country, is now an environment whereby many 

individuals have no regard for their brothers and sisters by simply calling in sick and forcing 

others to work, people leaving this agency, and even other considering voluntary demotions 

simply to remove themselves from the pool that is getting forced more frequently. The solution 

to this dilemma is going to require vision, courage, and dedication, coupled with stronger 

leadership then we have seen in decades, both from labor and management.  

The particular topic is also directly linked to several of the goals of the United States Fire 

Administration (USFA) as this particular challenge ties into the following: 

Goal 2: Promote Response, Local Planning, and Preparedness 

• If staffing issues compromise our ability to safely staff apparatus and serve the 

community, then this is defeated. 
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Goal 3: Enhance the Fire and Emergency Services Capability for Response and Recovery     

from All Hazards. 

• With the focus on mental health and Post Traumatic Stress Disorder if fatigue 

and recovery are not recognized and supported, then we will fail from within. 

Note: 108 firefighters committed suicide in 2017, and 60 died in the line of 

duty (lowest since 1977) (NFPA, 2018) 

Goal 4: Advance the Professional Development of Fire Service Personnel 

• As leaders in the fire service, this adaptive issue requires solid leadership 

Goal 5: Establish and Sustain the United States Fire Administration as a Dynamic 

Organization:  

• The USFA is a leader in the topic of behavioral health, and this is a behavioral 

health issue if there ever was one. 

Literature Review 

The 48/96 shift schedule is one of the hottest topics in the fire service over the past 

decade when one brings up work cycles, commute times and the impact a fire service career has 

one’s family or personal well-being. There is much information on the internet, as was illustrated 

when one Googles 48/96, the return is 155,000 hits, or sources, in .52 seconds. However, most of 

the information is before implementation, and very few studies offer information/data post 

implementation of the schedule. Many of the references are very similar in content and structure 

and are focused on the possible benefits of such schedule, which include: 

• Fewer commute times/hours (very important with more and more personnel living out 

of the area, or becoming more common to live out of state) 
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• Increased productivity since projects may now have 48 hours to complete 

• Increased time at home and more weekends off (however, more consecutive 

weekends are worked regarding both Saturday and Sunday) 

• Increased morale as individuals tend to feel they are home for longer periods 

• Environmental benefits to the community due to fewer cars on the road (theoretical) 

• Reduction in sick leave usage (theoretical) 

All of these are potential benefits if the agency is fully staffed and operates predictably 

regarding emergency responses and continuity. The challenge lies with the agencies where 

vacancies exist, have units with heavy calls loads (excess of ten per shift) or frequently are 

involved with large-scale prolonged incidents (i.e. wildland fires, master mutual aid 

participation, etc.). In any agency, there are typical drawbacks to those that fit the above model. 

Those would pitfalls would be: 

• Challenges to staffing the second half of a shift when a major incident occurs 

• Challenges to fatigue and related implications (i.e. sleep deprivation) 

• Increased full weekends worked as opposed to a “Kelly” rotational schedule 

• Increase in the number of full weekends worked 

• Challenges to those with childcare or custody issues 

• Challenges in organizational communication between sworn and non-sworn 

In researching what other agencies are currently utilizing the 48/96 shift schedule, there 

are many articles in support of it. One of the most notable is the City of San Jose, located in 

Central California, which began an effort to move to the 48/96 schedule in the year 2001. In such 

case, the San Jose firefighters, IAFF Local 230, brought forth a referendum for a one-year trial 
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study for the implementation often 48/96 work schedule. This trial use of the 48/96 shift 

schedule began in May of 2016 and was agreed upon to be a two-year pilot program to gather 

more data. Quarterly data reports were gathered to provide a true measurement of the successes, 

or failures, of such a program. Following the first of the two-year trial period the San Jose Fire 

Department did, in fact, have a reduction in 5.8% reduction in sick leave when comparing 

January 1 – December 31, 2016, to January 1 – December 31, 2017, as is illustrated by the table 

below: 

 

However, when reviewing the data for overtime costs, there was a substantial increase for 

the City of San Jose. A portion of it can be related to the restoration of Engine 30 and 34, which 

were both browned out during a fiscal challenge. The estimated costs for those two units is 2.4 

million dollars of additional overtime.  

 

Additionally, the FLSA costs were increased by approximately 7.22% as is represented in 

the comparison data below:  
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Some limitations to all of the data above are that this is representative only of the 

personnel of the San Jose Fire Department that are assigned to the 56 hours work week and on 

the 48/96 schedule. What was not measured in this study is the comparisons to the organizational 

communications, project work and other activities that frequently occur between those on the 56- 

hour week schedule and a more traditional schedule of a forty-hour work week. This study was 

solely focused on the economic factors and not the human factors associated with the fire service 

and customer service satisfaction component. (Robert Sapien Jr, 2018) 

Another city that conducted an extensive study towards considering a move to the 48/96 

work schedule was Forth Worth, Texas. The Fort Worth Fire Department is comprised of 925 

sworn personnel and sixty-one civilian staff. They provide all-risk emergency services to a 

population of approximately 854,000 (2012 U.S. Census data) and responded to 110,000 calls for 

service in 2017.  Fort Worth firefighters work a traditional 56-hour work week on what is a 

24/48 schedule. By that, it means they work 24 hours on followed by 48 hours off. To propose a 

move to the 48/96 schedule the City of Fort Worth Firefighters Association Local 440 was the 

lead entity in bringing forward a study in 2017 to provide information into the benefits of such a 

work schedule. As with most studies, the findings in their study would state that the benefits are 

consistent with what was listed previously: 

• More weekends off 

• Maximizes vacation and sick leave usage 

• Four consecutive days home 

• More mornings at home 
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• Cuts commute in half 

• Positive environmental impact 

Conversely to the benefits are the disadvantages of such as work schedule: 

• Away from home for a minimum of 48 hours 

• Working a minimum of 48 hours shifts (fatigue factor) 

• Adjustment of personal schedule (child care or family member) 

• A possibility of working both major holidays (Christmas Eve & Day)  

• Work a minimum of 9 full weekends per year 

To gather data and create a non-biased foundation the Fort Worth Firefighters reached 

out to thirteen large metropolitan agencies (eight of which were from California) who currently 

work the 48/96 schedule. From the nearly 1,000 respondents the responses were largely in favor 

of the schedule. However, one interesting factor is that the survey is directed at the firefighters 

and not to the administration or other city agencies that work with the fire department on a daily 

basis. To date they have not implemented the schedule as much of the information is anecdotal 

or theoretical. (www.forthworthfire4896.com) 

These findings are very consistent with what other agencies have discovered. In 2006 the 

West Metro Fire Protection District (WMFPD), which is a suburb of Denver Colorado, went 

from the traditional 3 – 4 Kelly schedule (also referred to as the Berkley schedule) to the 48/96 

schedule. The WMFPD, while not as large as many of the other agencies currently working the 

schedule is still an “All Risk - All Hazard” that provides fire suppression, water rescue, advanced 

medical services (ALS), technical rescue., community education and risk reduction and 
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inspection services, much like most major metropolitan agencies. The WMFPD is comprised of 

378 personnel with 232 of those being sworn. The WMFPD responded to 30,718 calls for service 

in 2012 and provided their services to the community out of fifteen fire stations. In 2013 the 

administrators conducted a study to measure the effects or impacts that the schedule may have 

had on the areas of workers compensation claims/injuries, vehicle accidents, and sick leave 

usage. The overall impacts were nominal in that while there were the typical variances from one 

year to another, in the end, there was not a dramatic difference after the seven-year period. 

The first area of focus was on workers compensation claims and injuries. While there was 

not a dramatic difference overall, there are also other factors that may have influenced these 

numbers as the WMFD implemented a comprehensive wellness program in the later stages of the 

study, as well as some changes to state laws and presumptive clauses. 

 

              West Metro Injury Report 2004 – 2012 following 48-96 in 2007 

When comparing vehicle accidents, the overall numbers were inconclusive. However, 

what was clear was that the percentage of what are determined to be “avoidable” accidents 

increased in the second shift of the 48/96 as opposed to the first shift. From the time of 2004 – 

2006 (before implementing the 48/96 schedule) the WMFPD averaged 21 total accidents with 17 

being viewed as avoidable. During the seven years following the implementation of the schedule 

the WMFPD averaged 22 total with 15 being avoidable, however when comparing the first shift 

to the second shift the average was 1.7 more times. It should be noted though, by the reports 
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available, there was no conclusive evidence that these accidents were attributed to sleep 

deprivation or fatigue. (Hawkes, October, 2006) 

 

    West Metro Vehicle Accidents Reports 2004 – 2012 following 48-96 in 2007 

 Overall the sick leave usage did decline by approximately 9% over the eight-year period. 

However, there may be other factors that influenced those numbers. During this same time there 

were changes to the West Metro Firefighters Memorandum of Understanding (MOU) and internal 

Standard Operating Procedures (SOP) in that employees were now required to contact their 

supervising officer or district chief any time their cumulative sick leave usage for a given year 

exceeds 100 hours, which may have influenced the decrease in sick leave usage. Regardless of the 

underlying cause before the implementation of the 48-96 schedule, the WMFPD averaged 16,181 

hours of sick leave usage per year and after averaged 12,774 sick leave hours per year.  

         

          West Metro Sick Leave Usage 2004 – 2012 following 48-96 in 2007 
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What was not measured in the context of data and numbers was the impact upon the 

managers, chief officers, and administrators of the WMFPD. This was accomplished through 

written documentation as to their impressions of the schedule and their effectiveness. 

Collectively some of the common themes were: 

• Challenges with communication of line and staff personnel due to long periods of 

schedule that do not align, (i.e., when one works weekends or on a holiday) 

• Challenges to scheduling training due to scheduling issues or fatigue. 

• Challenges to having move personnel to obtain adequate rest when second shift 

follows a busy shift (over ten calls or over two during sleeping hours) 

• Challenges to the continuity of communications requiring individuals to have to call 

in on days off or call members at home while off duty. 

What was clear though was that after the implementation of the 48/96 schedule on the 

trial basis the membership wanting the schedule went from 61% before implementation, to a 

deciding level of 86% after the trial basis. Another “value added” to the WMFPD study and 

report was conducted upon the completion of the initial pilot program. Two parallel studies were 

conducted. One by St Anthony Central Hospital, led by Dr. Allison Hawkes, and a second with 

JVA Consulting, which focused on three family focus groups. Both were done to gather the data 

on how the 48/96 schedule not only impacted the members of the WMFPD but their families as 

well.  

In the JVA Consulting study, there were three separate focus groups of firefighters and 

their spouses/partners that were brought together. The length of time of the members ranged 

from six to twenty years, and each was asked similar questions, in the written form before the 
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meeting and then to provide clarification when the groups met. The focus groups met over the 

period of three evenings over August 29th, 30th and September 1st in 2006 and below are some of 

the general impressions of positive outcomes of the schedule: 

• Fewer commute time and gas (one-member estimates saved $300.00 a month in gas) 

• Fewer shift changes as they can sleep in on the second shift 

• Increased productivity as projects can now be scheduled over two shifts 

• More time for mini-vacations in that they feel they have more four days 

• Decrease in fatigue in that over the four days they get more rest 

• Ability to schedule more projects at home 

However, as with any change in working conditions or schedules, there also comes 

challenges as is noted in the below responses: 

• A difficulty for those with small children and parents being gone for longer periods 

• Increased fatigue when the first shift is busy 

• Illness of a spouse or family member 

• Caring for pets is difficult 

• Difficulty in transitioning to another firehouse 

• Challenges in maintaining training schedules on second shift 

• Concerns over adherence to safety standards 

Overall the impressions from the study groups in this study were very positive as is noted 

in some of the below comments from the spouses: 

• “We seem to talk more, and he seems less distracted. We have a better relationship 

because the time is less distracted.” 
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• “They’re gone for their period, and when they’re home, they’re home.” 

• “He loves not driving as much.” 

The parallel study was done in the form of surveys and sleep diaries utilized by Dr. 

Allison Hawkes. Both were mailed to the 314 uniformed firefighters to gather the data necessary 

to analyze job satisfaction, sleep quality or fatigue and general impression for the spouses of the 

WMFPD firefighters. Of the 314 surveys sent out, 69 responded to the sleep diaries, and 175 

families responded to the family/spouse surveys. Many of the responses were consistent with the 

findings of the JVA Consulting focus group in that overall satisfaction for quality of sleep had 

increased as well as time from an average of 46.1 hours to 49.7 hours per individual who 

completed the sleep diary. Overall job satisfaction had increased from 86.9% to 91%, and the 

overall perception was that job burnout had decreased, and patient care had increased. However, 

one factor that was substantially different contrasted with the JVA Consulting study was the 

level of extremely unsupportive spouses increased from 3.7% before the implementation of the 

48/96 schedule to 11.9% post-implementation (Hawke, Allison, MD) 

What seems to be one of the most concerning components of the 48 – 96 is the 

implication it may have on two current issues in the fire service: sleep deprivation and Post 

Traumatic Stress Disorder (PTSD). A study titled “24/48 VS. 48/96 Work Schedules: A 

Comparative Analysis” conducted by Susan l. Koen, Ph.D. took this subject and provided an in-

depth analysis of potential impacts. In this study, the focus was to take a firefighter who worked 

the schooled currently utilized by the Fort Worth Fire Department (mentioned previously who 

currently works the 24-48 schedule) and then analyzed the implications of the 48-96 shift 

schedule. Two factors are in consideration here; the work to rest ratio and how that impacts a 
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firefighter’s alertness, fatigue levels and sleep deprivation and the frequency of sleep disruptions 

and how that impacts the same. Studies show that firefighters who experience one call during 

their nighttime sleep period (22:00 – 06:00) will go into the next day with what is considered 

mild sleep deprivation. Those who experience two calls during the same time will be at a stage of 

moderate sleep deprivation, and those who have three or more calls (often common for large, 

busy-city stations) will be likely to enter the next day at a stage of being severely sleep deprived. 

Of course, individual metabolic rates and the ability to return to sleep following a wake-up call. 

In other sleep studies, severe sleep deprivation can be the equivalent of an individual at the 

acuteness level equal to being under the influence of alcohol at a level of 0.10 alcohol blood 

level (ABV).  

When viewing the implications of work schedule in relation to family concerns and the 

quality of life while off duty there are four factors that were studied. Those were: 1) consecutive 

hours available to be fully-present and an active family member, 2) the amount of weekend off 

time, 3) the frequency of weekend off time and 4) the consecutive time spent away from spouse 

and children. The degree of impact into any of these factors is individual and dependent on the 

age of the children in the household, level of dependency for the firefighter to be at home and 

whether the spouse is working as well. Using the 24-48 work schedule for the comparison study 

the following contrast exists: 

• In the 48-96 schedule, firefighters have three evenings of every six-day cycle at home 

• In the 24-48 schedule, firefighters have one evening of every three days at home 

• In the 48-96 schedule, firefighters only work one weekend every six weeks 

• In the 24-48 schedule, firefighters have one weekend of every three weeks 
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What was also confirmed by Dr. Koen’s study is that all things being equal (not 

considering the call load) the work to rest ratio cycle is the same. The caveat, of course, being 

the compounded sleep deprivation in busy-city stations. In cases where there is a high 

dependency to be at home, the 48/96 is not beneficial. Additionally, the overall ratio of time at 

work and time at home for the family is identical in both schedules, however, of course, 96 hours 

off in one segment may feel like more time than 48 hours. In the end, the real question to which 

schedule is most appropriate comes down to this, as is quoted from the study “24/48 VS. 

48/96Work Schedules: A Comparative Analysis”: 

 

 

 

 

 

 

 In summary, what these five case studies illustrate is that this topic of 48/96 is a leading 

discussion in the fire service. However, while they quantify that in some cases it can produce the 

results that one is looking for such as San Jose (CA) and West Metro (CO) did realize some 

benefits. That being said, if certain parameters exist such as medium to small in size (less than 15 

stations, San Jose being the exception), not a heavy call load in the evening and that crews have 

flexibility in recovery methods when necessary, it is possible. However, with increasing call 

“Fire Companies or Truck Units that have three or more calls per night, 

resulting in insufficient deep, restorative sleep for the brain to function 

effectively will be too sleep deprived to be safe and effective in their 

second 24-hours on-duty day. In this case, the safety and performance 

risks created by the 48-96 schedule outweigh the family, social and 

morale benefits of this schedule design.” (Susan L. Koen, 2005) 
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loads, expanding communities and demands for service as well as the increases in costs of living 

and further commutes the question is – is it sustainable? 

Procedures 

The first question that needs to be answered is: What impact has the 48/96 work schedule 

had on the personnel at the OCFA? This is a very challenging question to obtain a reliable, 

unbiased answer due to the current environment the Orange County Fire Authority (OCFA) is 

under. The OCFA, like most public service agencies, experienced many struggles during the 

economic challenges of the past decade. And as has been proven in most studies, when agencies 

need to take steps to conserve costs regarding personnel and staggering payroll budgets, it is 

often cheaper to leave open positions and fill with backfill (another term for overtime) than it is 

to hire additional personnel with fully benefited positions. This is a positive to firefighters who 

tend to enjoy the benefits of overtime as was demonstrated when it was written into the 

Memorandum of Understanding (MOU) between the Orange County Professional 

Firefighters(OCPFA), IAFF Local 3631 and the OCFA. In the current MOU exists an agreement 

that there would remain fifteen open positions in each rank (Firefighter, Engineer, and Captain) 

to ensure there was a minimum amount of overtime available. The challenge today is that the 

MOU was written when the OCFA was fully staffed.  

Over the past five years, there has been a tremendous amount of attrition due to the 

retirement of those hired in the 1980’s during the large expansion of the OCFA. Additionally, 

compounding this effect is that due to the same economic challenges, the OCFA has not been 

able to keep up with new hire academies equal to the rate of the attrition. There now exists an 

irony where there is too much overtime. Personnel are now reaching burnout as they are often 
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required now to regularly work 72, and even 96-hour shifts. While the 48/96 studies do illustrate 

a benefit of the additional and more consistent four-days, it also states that one potential 

challenge is staffing the second shift, which is exactly where the OCFA is right now. This is 

where the challenge with surveying the OCFA lies, as in a discussion with one of the directors of 

the labor group, who represents OCFA firefighters, regarding a survey of our members he 

replied: “the problem is that you won’t get what you’re looking for because we have never tried 

the 48/96. Since we went to the schedule, our members have been working a 96/48. This 

comment alone may imply that any of the data collected from Orange County Fire Authority 

personnel may be a limitation in the reliability to the responses. 

However, the question must still be asked in an effort to capture the impressions of the 

members that make up the workforce of the OCFA through descriptive research. That being said, 

a survey was sent to both the firefighter workforce (includes firefighters, engineers, and captains) 

as well as the chief officer group. Of the firefighter workforce a selected number of employees 

(110 or 10% of the entire sworn personnel) were presented with a survey comprised of the 

following questions: 

Firefighter Survey: 

Can you please provide your perspective/opinion on the impacts (positive or 
negative) of implementing the 48/96 schedule in each of the following 
categories? 

• On-Duty:        
o Quality of sleep while on duty: 
o Ability to complete projects or assigned tasks: 
o General fatigue or feeling of burnout: 
o Relationships with co-workers: 
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• Off-Duty: 
o Relationships with friends or family: 
o Amount of time spent with friends or family: 
o Commute times (hours or frequency): 
o The number of shifts worked monthly as compared to before: 

 
• Organizational: 

o Ability to communicate across organizational lines: 
o Interdepartmental relationships: 
o Ability to meet career or personal goals: 
o Ability to participate in organizational programs or training: 

 
• In your own words, can you please describe specific positive outcomes (if applicable) you 

have experienced since going to the 48/96 shift schedule. 
 

• In your own words, can you please describe specific negative outcomes (if applicable) 
you have experienced since going to the 48/96 shift schedule. 
 

• If, in your opinion, there have been negative impacts, what do you recommend be done to 
improve the effectiveness, to reap more benefits, of the schedule? 
 

Due to the current climate at the OCFA these individuals were carefully selected by their 

ability to not only give a clear answer but also be able to filter their personal bias. While this 

represents a potential limitation in both the numbers and responses, overall, specific instructions 

were provided on the intent of the survey, and the desire to gather reliable data that could then 

be utilized to make suggestions to executive management. 

The second step, or question, to answer is: What are the causal effects of the 48/96 

schedule on the organizational systems (i.e., communications, productivity, effectiveness, etc.) of 

the OCFA? This again is answered through Descriptive Research in the form of surveys, as well 

as Evaluative Research and analysis of data of the impacts upon workers compensation claims, 

both in numbers and costs, as well as sick leave usage, vacation usage and incidents of Post-  
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Traumatic Stress Disorder (PTSD) (if known). This data could then be used for comparison to 

before the implementation of the 48/96 schedule. To gather the perspective of both the chief 

officer group were asked similar questions as the firefighter group with the additional questions 

relating more to internal and external communications and management concerns: 

Chief Officer Group (Internal): 

Can you please provide your perspective/opinion on the impacts (positive or 
negative) of implementing the 48/96 schedule in each of the following 
categories? 

• On-Duty: 
o Quality of sleep while on duty: 
o Ability to complete projects or assigned tasks: 
o General fatigue or feeling of burnout: 
o Relationships with co-workers: 

 
• Off-Duty: 

o Relationships with friends or family: 
o Amount of time spent with friends or family: 
o Commute times (hours or frequency): 
o The number of shifts worked monthly as compared to prior: 

 
• Organizational: 

o Ability to communicate across organizational lines: 
o Interdepartmental relationships: 
o Ability to manage programs and/or projects: 
o Ability to manage staffing and response capabilities: 

 
• In your own words, can you please describe specific positive outcomes 
(if applicable) you have experienced since going to the 48/96 shift schedule. 
 
• In your own words, can you describe specific negative outcomes (if 
applicable) you have experienced since going to the 48/96 shift schedule. 
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• If, in your opinion, there have been negative impacts, what do you 
recommend be done to improve the effectiveness, to reap more benefits, of the 
schedule? 
 

The data required for the evaluative research will be gathered from the OCFA Risk 

Management Section and Payroll Department in the form of injuries and sick leave usage when 

comparing the three years before the implementation of the 48/96 schedule and the three years 

since. This will be accomplished by Evaluative Research of the data that will be collected from 

both the Risk Management Section and the Payroll Section of the OCFA. With that knowledge 

and assessment may be made as to whether there is a quantitive influence of the schedule upon 

the workforce in those area specific areas. 

The third question will be answered by going outside the organization and conducting 

again, Descriptive Research to determine:  What other agencies have implemented the 48/96 shift 

schedule, how long have they been on this schedule, and their size of personnel and communities 

served? This may provide some insight into whether the data is relative in comparison to the 

findings here at the OCFA. While this number may not be exact as it is extremely difficult to 

survey the thousands of fire departments across this great nation, a search will be conducted in 

the State of California and through the International Association of Fire Chiefs (IAFC) to gather 

such data. 

The fourth and final question is a two-part question: What have other agencies that have 

implemented the 48/96 shift schedule experienced in the form of impacts upon their personnel 

and organizational systems, positive or negative? This will be conducted by utilizing a 

Descriptive Research methodology to gather the information and then Evaluative Research 

Methodology to evaluate the results of said surveys and questionnaires to determine if there may 
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exist a causal factor or connection to such shift schedule and the outcomes. This survey is very 

similar in structure to the survey distributed to the OCFA personnel, however, will be more 

concise to the organizational influences. Additionally, it is not practical to try to reach every 

organization simply off the list in Appendix D. That being said the platform that was utilized was 

the International Association of Fire Chiefs to base the distribution of the study from. This may 

cause this survey to be viewed as a blind study, and a limitation is in how many and what 

agencies respond. Regardless, the questions asked of the outside agencies are: 

Outside Agencies: 

• What is the size of your agency regarding the number of fire stations? 
 
• What is the size of your agency regarding the number of personnel? 

• How long has your agency been on the 48/96 schedule? 

 
• What have been the positive impacts since implementing the schedule 
(i.e. increased productivity, decreased commute, increased time away with 
friends or family, etc.)? 
 
• Have you experienced any negative impacts from going to this schedule 
(i.e. ability to meet constant staffing challenges, holding individuals over, 
retaining personnel, impacts on personal relationships, internal or external 
communications, fatigue, sleep deprivation, the frequency of PTSD, etc.)? 
 
 

The goal is to be able to gather enough internal and external data/perspective to truly 

interpret what impacts the 48/96 shift schedule has upon the personnel, the organization, and the 

greater community we are here to serve. Is the 48/96 schedule truly all that that it claims to be or 

is it something that is only good for one group or population? The limitation that exists in this 
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group is the question of whether we are truly comparing “apples to apples” as each agency is 

different in structure, culture, size and service delivery.  

Results 

 The surveys were distributed and given a thirty-day window for responses to be gathered 

before being closed, collected and analyzed. For the first question to be answered, What impacts 

has the 48/96 work schedule had on the personnel at the OCFA?, the survey was distributed to 

one-hundred and ten field personnel with representation across all lines or levels, including 

firefighter, firefighter/paramedic, fire apparatus engineer and fire captain as well as the forty 

chief officers. There are one-thousand seventy-nine sworn field personnel within the jurisdictions 

serviced by the OCFA (Orange County Fire Authority Clerk of the Authority, 2017). Due to the 

previously mentioned difficulty in obtaining a true unbiased response to the survey, the one-

hundred and ten were individually selected and viewed as individuals who would be able to filter 

through the current challenges and provide true and honest feedback. Ideally, there would be a 

minimum of fifty percent of the population surveyed, however, in this particular situation, this 

was not possible.  

 Even though the participants were individually selected, the responses were what one 

might expect based on the information available from other agencies. Fifty-four responded to the 

survey (50% of those surveyed), and the results were as follows: 

For Question #1: Compared to the modified Kelly schedule (2-2-2-4), how has the 48/96 

schedule impacted each of the following areas (On-Duty)? 

Quality of Sleep: This was slightly divided as 18.5% felt it was worse, 37% experienced no 

difference, and 44.4% felt it was better. 
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Ability to Complete Projects: This question received a more positive response in that 11.3% felt 

it was somewhat worse. However, 28.3% felt no difference, and 60.4% felt the schedule 

improved their ability to complete projects or assigned tasks. 

General Fatigue of Feeling of Burnout: This question was nearly an equal division as 33.3% felt 

the schedule was negative regarding fatigue or burnout, while 37% experienced no difference 

and 29.6% felt it was an improvement, or lessened their feelings of burnout. 

Relationships with Co-Workers: This question received a majority of neutral or positive 

responses in that only 7.5% felt it impacted their relationships in a negative fashion while 48.5% 

were unchanged and 44.5% felt that the schedule improved the relationships they experienced 

with their co-workers. 

For question #2: How has the 48/96 impacted the areas similar to question #1 Off-Duty? 

Relationships with friends or family: In regards to the impact upon personal lives and 

relationships 24.1% of the respondents felt the 48/96 schedule had negative impacts while 33.4% 

did not experience any notable changes and 42.6% felt their relationships were improved. 

Amount of time spent with friends or family: This area seemed to have a passionate response on 

both sides with 37% feeling it was worse on the family, 14.8% did not experience any notable 

difference, and 48.1% felt it was improved. 

Commute time (hours or frequency): As would be expected, this is one of the strongest benefits 

of the 48-96 schedule, only 1.9% responded negatively while 16.7% stated the schedule did not 

make a difference (most likely live close to the assigned location) and an overwhelming 81.1% 

responded that the schedule significantly improved the number of commutes per month or total 

time on the road. 
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Number of shifts worked monthly as compared to the previous Kelley Schedule: The responses 

for this question were largely neutral or negative in that 37.1% responded that they are working 

more shifts than during the previous schedule, 46.3% percent did not identify any change and 

16.7% felt they are working fewer shifts from a monthly total viewpoint than they were 

previously. Much of this may simply be due to the number of vacancies that currently exist 

throughout all ranks. 

For Question #3. Compared to the modified Kelly schedule, how has the 48/96 impacted 

the organizational systems? 

Ability to communicate across organizational lines: This was another question whereby the 

responses were inconclusive in that 20.4% felt that the 48/96 schedule had a negative impact the 

ability to communicate across organizational lines, while 57.4% felt there was no significant 

impact and 22.3% felt that it had been improved by the schedule. 

Interdepartmental Relationships: The responses to this question were similar to the above in that 

only 13% felt the impact was negative, 68.5% did not experience a positive or negative impact 

and could be considered neutral and 18.5% felt that their relationships had improved. 

Ability to meet career or personal goals: For this particular question only 13% felt the impacts 

were negative while 55.6% were neutral with feeling no changes or impacts due to the schedule 

change and 31.5% felt the ability to meet their goals, personally or professionally had improved 

due to the 48/96 schedule. 

Ability to participate in organizational programs or training opportunities: Once again the 

responses in this category were typical to the above in that 18.6% percentage experiences a 



THE IMPLICATIONS OF THE 48/96 SCHEDULE UPON THE OCFA
  

35 
 

 

negative impact, 51.9% were neutral, and 19.6% felt it had improved their ability to participate 

in or take advantage of, organizational programs or training opportunities. 

Question #4 was the first opportunity to truly express the respondent’s viewpoint in their 

own words. The specific question is: In your own words, describe specific positive outcomes you 

have experienced since going to the 48/96 shift schedule: A complete list of responses can be 

found in Appendix A. However, some of the comments are: 

• Ability to complete projects and follow up on administrative items.  Overall, our folks like 

the schedule, so it has helped with morale.    

• Everything. More consistency around the station. Projects are getting done faster. Less 

commute time. Shop once. More consistency at home. It feels like I am home more. 

• The commute is easier, less travel per week. 

• My wife LOVES it. I thought the impact would be worse at home, but my wife feels she 

gets more quality time with me.   

• I like lying in bed till 0800. 

• Less commuting, taking two days off to give you a total of 10. 

• Projects or assignments are completed at a more relaxed pace since you can easily 

spread the workload over the 48-hour period. 

• More four-days off in a row per month - Save 400 plus miles per month commuting.  - 

Use far less sick days per year. - Able to save more vacation days per year. Family- 

friendly schedule. 

• I prefer the 3-4 schedule for the spread of the workload and meeting my needs as a 

Captain but have found the 48-96 to have increased my shifts moral and comradery. 
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• More rest, less fatigue.  Feels like way more time with family/friends. 

Question #5 was the other side of perspective for the respondents in that they were asked: 

In your own words, describe specific negative outcomes you have experienced since going to the 

48/96 shift schedule: The complete list of responses can be found in Appendix A, however below 

is a snapshot of those responses:  

• Don't have any positives to add no improvement to my personal life or career with the 

schedule.  

• Absolutely none. I never wanted to go to the 48/96. I have nothing positive to say about 

the schedule. 

• Sick leave usage may require two shifts versus one shift. 

• Added day for OT or XW seems always to be a 72. Need a weekend off to meet family 

commitments end up with two weeks off. Productivity less on the second day of the tour.   

• Manpower nightmare (harder to fill vacancies) Less attention to detail (apparatus, 

station, duties)   

• It can be tougher on the crews at our busiest stations, from a sleep deprivation 

standpoint. 

• Since we are shorthanded, it is a 72/72, or 96/48. Working too much, general burn out. 

• Needing to use sick time for day 2 of the tour necessitates calling in before the tour starts 

or it is uncomfortable to call in sick while on duty. 

• Fatigue, especially on extended incidents. Training a day following a busy night. More 

72s and 96s worked. More sick time used. 
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• Sometimes hard to get crews to engage in station maintenance/ rig checkouts in a timely 

manner on the second day.   

Expecting that there would be a least some negative perspective from the schedule based 

on my observations over the past three years, and wanting to provide the opportunity to provide 

solutions to the situation, Question #6 provides the respondents the opportunity to, in their own 

words, provide suggestions or solutions. That being said, the final question for the OCFA fire 

personnel is: If there have been negative impacts – what do you recommend be done to improve 

the effectiveness, or to reap the potential benefits, of the 48/96 schedule? While all of the fifty-

four responses can be found in Appendix A, some of the responses can be found below: 

• Go back to a schedule where there is a day off after working a shift you get a break, and 

if you want you can work your OT then still get your four-days. 

• Hire enough to put a warm body in every seat. As long as management only sees the 

financial gains awarded for not promoting and hiring backfill 48/96 cannot be fairly 

evaluated. 

• With the old Kelly schedule, you had one complete shift coming in the morning.... 

effectively 2/3rds of the department at the station every morning. 

• Immediately go back to the modified Kelly schedule. 2's 4's... And stick with it like Los 

Angeles County Fire did. 

• The 48/96 schedule works wonderfully during normal working conditions. If you have a 

"Vacancy Problem", then all the positive elements of any schedule lessen. 
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•  Not sure how to improve this aspect, but there is a need for more mental health care, 

more seminars on how to deal with the added stress. More family time at the station. 

• Increased staffing will greatly improve the issue of filling vacancies.  Self and crew 

accountability focus will improve the attention to detail aspect. 

• Schedule all training on the first day whenever possible. Increased sick time accrual.  

• Additional motivation to attract FF to promote to FAE (increased pay/ requirement to 

promote to FC). Additional fire stations and crews to keep up with the growth of call 

volume in our communities.   

• If the staffing issue gets resolved, 48/96 is a favorable schedule. 

The same survey sent out to the one-hundred and ten sworn personnel was sent out to the 

forty chief officers of the OCFA to gather their perspective and inputs into the same questions. 

While the sworn group produced a 50% response from those searched, unfortunately, the chief 

officer group yielded only 38% response rate in the total of those surveyed. However, of those 

responses, the percentage was 55% of those assigned to the field and working the 48/96. Be that 

as it may, while recognizing this limitation, the survey results from that group are: 

For Question #1: Compared to the modified Kelly schedule (2-2-2-4), how has the 48/96 

schedule impacted each of the following areas (On-Duty)? 

Quality of sleep: In this area, 33.4% of the chief officers felt their quality of sleep was worse or 

had declined since going to the 48/96 schedule while 46.7% did not experience a notable 

difference and 19.7% felt it had improved. 
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Ability to complete projects or tasks: In this particular area there was nearly an equal distribution 

in that 26.6% felt it had become more difficult or challenging and 26.7% did not see any changes 

in their ability to complete projects and most, 46.7% felt their ability to complete projects had 

significantly improved. 

General fatigue or feeling of burnout: The responses in this area were compelling and may 

require additional study later in that 46.7% felt more fatigued and burned out from the schedule, 

while the same, 46.7% noticed no change and only 6.7% felt their fatigue levels had improved. 

Relationships with co-workers: The results in this section were slightly on the positive side in 

that only 13.3% felt the quality of relationships had declined while 53.3% did not experience and 

change and 33.4% felt that their relationships with co-workers had improved. 

For Question #2: Compared to the modified Kelly schedule (2-2-2-4), how has the 48/96 

schedule impacted each of the following areas (Off-Duty)? 

Relationships with friends or family: The largest group in this area was negative in response in 

the 40% felt their relationships had declined, 33.4% were unchanged, and 26.7% felt that they 

had improved. 

Amount of time spent with friends or family: Similar to the above response 40% felt they were 

spending less time with friends or family, while 20% did not experience any difference. The 

majority, 40% in this particular area, felt they were able to spend more time with friends and 

family. 
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Commute time (hours or frequency): The results here were largely positive in the 33.3% did not 

experience any change. However, 46.7% felt they were spending less time on the road 

commuting and making fewer commutes per month as a result of the 48/96 schedule. 

The number of shifts worked monthly as compared to prior: After going to the 48/96 schedule, 

40% felt they are working more shifts than the previous schedule, while 53.3% were unchanged 

and only 6.7% felt they were working less than before. 

For Question #3. Compared to the modified Kelly schedule, how has the 48/96 impacted 

the organizational systems? 

Ability to communicate across organizational lines: When speaking to the communication lines, 

here is where the responses tend to more negative in impact in that 66.7% felt they experienced 

difficulty communicating across organizational lines (i.e. with staff personnel or city staff) in the 

48/96 schedule. 26.7% stated they did not experience any noticeable change and only one 

respondent felt it was somewhat better. 

Interdepartmental Relationships: This was the first area in either group that had no response on 

the positive side, as 20% felt it was worse on the 48/96 schedule. However, 80% felt their 

interdepartmental relationships were unchanged as a result of the 48/96 schedule. 

Ability to meet career or personal goals: This area leaned more towards the no impact or positive 

impact as only 1 respondent felt that the 48/96 schedule made it more difficult while 73.3% did 

not experience any notable change and 20% actually felt the ability meet their goals, personal or 

professional, had been positively influenced by the schedule. 
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Ability to participate in organizational programs or training: In this area, 40% of respondents 

were from the opinion that they 48/96 schedule made it more difficult, while 53% were 

unchanged and 6.7% felt the schedule positively influenced their ability to participate in 

programs or take advantage of training opportunities. 

Question #4 was the first opportunity to truly express the respondent’s viewpoint in their 

own words (as was the same in the sworn line personnel survey in the previous section). The 

specific question is: In your own words, describe specific positive outcomes you have 

experienced since going to the 48/96 shift schedule: A complete list of responses can be found in 

Appendix B. However, some of the comments are: 

• More time to complete work projects, drills & personnel development 

• Less frequent commute. More consecutive days off, if you aren’t forced to work overtime 

• More quality time at home in block sections. More productive at work with consistency. 

• Less travel time for shift work 

• Commute time is cut in half 

Question #5 was again the other side of perspective for the respondents, however in this 

case from the chief officers perspective, to provide their view as they were asked: In your own 

words, describe specific negative outcomes you have experienced since going to the 48/96 shift 

schedule: The chief officers who responded were more passionate about the negatives of the 

48/96 schedule and below is a snapshot of those responses: (All of the responses can be found in 

Appendix B):  

• Difficulty in meeting the needs of the public and interacting w/ staff. 
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• Inability to staff the department during a drawdown.   

• Increased fatigue at busier fire stations.    

• Less time with family. 

• Increase in fatigue, loss of sleep, lack of production on successive days. Decreased 

interaction with other platoons. Difficult to reach administrators when working weekend 

and holiday or payday periods.   

As with the previous section, Question #6 provided the respondents the opportunity to, in 

their own words, provide suggestions or solutions. That being said, the final question for the 

OCFA chief officers is: If there have been negative impacts – what do you recommend be done 

to improve the effectiveness, or to reap the potential benefits, of the 48/96 schedule? While all of 

the responses can be found in Appendix B, some of the responses can be found below: 

• Go back to the modified Kelly schedule. 

• Change the schedule to one that provides 2/3 of the workforce on duty every morning at 

shift change. 

• To reduce the negative impacts, I believe you would have to return to a modified Kelly or 

eliminate the open positions and allow flexibility with constant staffing 

• Overall I do not believe 48/96 is better for our organization and its people. I believe 

there is not as much organizational buy-in and commitment. 

• I don't believe the negative impacts can be remedied 

The third question to be answered is to attempt to determine the following: What other 

agencies have implemented the 48/96 shift schedule, how long have they been on this schedule, 
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and their size of personnel and communities served? This may provide some insight into whether 

the data is relative in comparison to the findings here at the OCFA. 

For the purpose of this research, it is difficult to accurately determine exactly how many 

fire departments are currently utilizing the 48/96 shift schedule. In the feasibility study 

conducted by the Sacramento Metro Firefighters, IAFF Local 522 they stated that 80 fire 

departments at the time were currently utilizing the 48/96 schedule (Sacramento Firefighters, 

August, 2006). In 2007 the Los Angeles United Firefighters Association conducted their own 

study, and at the time listed some 60 fire departments across the state of California, and an 

additional 12 departments across the country, which were on the 48/96 schedule currently (City, 

2007). To verify more current information an internet search revealed that at a minimum there 

are some seventy-two California agencies and thirty-four agencies outside the State of California 

currently on the schedule (www.48-96.com). Being that the search is via the internet there is a 

degree of unreliability to the result of the search. However, one thing is certain, and that is that 

there are more and more agencies beginning to move to the 48/96 shift schedule. The findings 

from both searches can be found in Appendix D: 

As mentioned previously, to reach out to those one hundred and six agencies without 

having a point of contact and the specifics was impractical so the International Association of 

Fire Chief’s (IAFC) was the chosen vehicle to launch a search from and answer both questions; 

Question # 3: What other agencies have implemented the 48/96 shift schedule, how long have 

they been on this schedule, and their size of personnel and communities served? As well as 

Question #4: What have those other agencies that have implemented the 48/96 shift schedule   

http://www.48-96.com/
http://www.48-96.com/
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experienced in the form of impacts upon their personnel and organizational systems, positive or 

negative? This search yielded some good results in that seventy-four responses were received. 

Those responses were anonymous, so there is not a check and balance process against the list in 

Appendix D. However, this was intentional to gather honest and non-biased responses.  

The seventy-four responses were as follows: 

1. Indicate the size of your agency regarding the number of stations: 

     

 

2. The number of sworn personnel: 

                  



THE IMPLICATIONS OF THE 48/96 SCHEDULE UPON THE OCFA
  

45 
 

 

3. Size of population served:       

 

 

4. The number of incident responses annually: 

  

 

5. How long has your agency been on the 48/96 schedule? 
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6. What have been the positive impacts since implementing the schedule (i.e., increased 

productivity, a decrease in commute times/hours/frequency, and an increase of time with 

friends/family)? While a complete list of the responses can be found in Appendix D, 

below is a short collection of those responses: 

• Better morale, increased productivity, less sleep deprivation, more time for travel/time 

with family, etc. 

• Overall, the 48/96 schedule has been a positive experience for our department and has 

been a great recruiting tool, as we are one of three departments in the greater 

Springfield, MO metro area who have this shift schedule. 

• Work focus on community risk reduction has been a great improvement, as crews have 

more time on day two to focus on project areas and community involvement. 

• The only positives we have seen is the decreased commute since most (90%) of the career 

staff live 50+ miles away. And increased family time during one stretch.  

• Initially less sick leave was used, but it is now increased to a level above that on the 

traditional Berkley schedule. 

• Attitudes, productivity-maybe, ease of commute solved our issue of local housing 

problems. 

• 1st - year reduction in Sick time, the 2nd year even, 3rd year increased Sicktime. 

• Increase in productivity due to having two days to work on projects. 

• Increased morale due to more time off. The guys love the schedule.  

• The ability of employees to commute, as our cost of living (rent & sale prices) are high 

due oil boom.   
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7. Have you experienced any negative impacts from going to the 48/96 schedule (i.e., the 

ability to meet constant staffing mandates, holdover in personnel, personnel retention, 

impacts on personal relationships, internal or external communications, fatigue, sleep 

deprivation, the frequency of PTSD, etc.)? 

• Fatigue and sleep deprivation are the two biggest issues we have. 

• The largest challenge for our department, being a small department, is easily staffing 

challenges. 

• A 48/96 schedule is indeed friendlier to the member than the Command Staff.   As the 

Operations Chief, there are crews that I will not see for up to ten days. 

• Fatigue, sleep deprivation, PTSD, internal communications, long commutes-people 

moved further away from the community, lack of desire to train, less involvement in the 

community.   

• Apparatus are checked less frequently, the station isn't cleaned every day, as we get 

busier crews are pacing themselves and now napping during the day, fatigue is an issue. 

• Ability to mandatory personnel has been negatively impacted (staffing difficulty), 

Increase in sick leave. The second day is rough after a busy first shift (productivity 

decreases.)    

• There are certain times where admin can go 16 days without seeing a particular shift. 

• Communications are harder with both internal and external contacts.  Off-duty callbacks 

are harder; they often go out of the area and are not available to come back. 

• We have noted substantial negative impacts to their critical thinking abilities and 

decision making in the second half of a busy 48. 
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While the surveys provided the perspective of those that have been working the 48/96 

shift schedule, there is another aspect to this study and that is the potential impacts in relation to 

sick leave usage as well as the frequency of injuries after switching to the 48/96 schedule. The 

OCFA Risk Management Section and Payroll/Timekeeping Section provided the data for the 

time period of February 2012 to February 2015, when the OCFA was on the modified 2/2/2/4 

shift schedule, to use as a comparison to the time period of February 2012 to February 2015 after 

implementing the 48/96 schedule. For this study, the comparison was simply the number of 

injuries per capita to the number of employees and the total payouts for injuries to date. A 

limitation to this comparison is the fact that a few serious injuries can skew the outputs and make 

the comparison invalid. However, be that as it may, the OCFA experiences a tremendous 

increase in the three years since implementing the 48/96 schedule as compared to before 

implementation, as can be illustrated by the comparison below in Table 2: 

 

      Table 2 

 From the data provided by the OCFA Risk Management Section (Brad Stephens, OCFA 

Risk Management/Workers Compensation Analyst) one can see a significant increase in the 
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amount paid out for injury claims in the three years since implementing the 48/96 schedule as 

compared to the previous three years on the modified Kelly schedule. A seventeen percent 

increase in costs, with only a two percent increase in the number of personnel. For a causal 

connection to exists from the implementation in the 48/96 schedule, further research into the 

specifics for each type of injury, determine if these occurred on first or second shift would be 

warranted and will be included in the final recommendations as an additional ten million dollars 

in claims costs is significant. The below graph in Table 3 illustrates the number of new claims by 

each month, with periodic spikes, illustrates similar findings into these figures: 

 

Table 3 

Another field that required study was to research the impacts on the utilization of sick 

leave and vacation to the same time periods as those in the study of injury and workers 

compensation claims. The data provided by Karen Angers, who is the Payroll Manager in the   
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OCFA Finance Section, illustrates that essentially there were minimal impacts upon the sick 

leave and vacation usage when comparing the three years from February 2012 to February 2015, 

prior to implementing the 48/96 schedule, to the three year period from February 2015 to 

February 2018, post-implementation of the schedule. As is illustrated in Table 4 below it would 

appear that the firefighter rank experienced an 8.4% increase in the total number of sick leave 

and vacation hours used, though the engineer rank experienced a decrease of 9.6% and the fire 

captain rank experienced a similar decrease of 8.5%.  

 

February 
2012-2015 

Firefighter Engineer Fire Captain      Total 

Sick Time 99,650.25 94,968.50 114,311.25 308,930 hrs. 
Vacation 95,329.75 87,563.50 86,506.75 269,400 hrs. 

Grand Total 194,980.00 182,532.00 200,818.00 578,330 hrs. 
     

February 
2015-2018 

Firefighter Engineer Fire Captain      Total 

Sick Time 116,420.75 89,435.50 95,950.25 301,806 hrs. 
Vacation 117,480.75 85,421.75 74,244.00 277,146 hrs. 

Grand Total 233,901.50 174,857.25 170,194.25 578,953 hrs. 
Change + 8.4% -9.6% -8.5%  + 623 hrs. 

 

                                                            Table 4 

Discussion/Implications 

 What is evident from this study is that the 48/96 is not only popular when the discussion 

comes up regarding work schedules, it is also very controversial. From the surveys, articles, and 

reports that were discovered people are very passionate about the schedule, pro or con. Three 

factors that are the “elephant in the room”, and the current leading topics in the fire service, are; 
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sleep deprivation, mental health, and Post Traumatic Stress Disorder (PTSD). All of which were 

touched on by the comments in the responses in every survey returned, but difficult to measure 

in the context of the impacts directly attributed to the 48/96 shift schedule. An anecdotal 

assessment would make it intuitive that when one works shift work, over 24 hours in any one 

duration, then the problem of sleep deprivation, fatigue and negative impacts into mental health 

are without question a concern. In an article published in Fire Rescue News in March 2017 

authored by Sara Jahnke she studied this problem of sleep deprivation and the 48/96 schedule 

and how science has proven that the sleep process and the body’s natural circadian rhythm. 

Interrupting that rhythm with even one run during one’s sleep process leads to that individual 

going into the second shift already in a state of mild sleep deprivation (Jahnke, 2017). In a 

similar article in the December 2017 issue of Firehouse Magazine David Peterson stated, “Sleep 

deprivation may be the most significant threat to emergency medical services and firefighter 

health and safety in the future.” (Peterson, 2016) 

 While there is no question that being on duty for 48 hours straight has significant risks, it 

can be equally stated that the 96 hours straight off-duty provide a better opportunity for rest and 

recovery. And while many studies have illustrated that serious sleep deprivation can be equal to 

being at a level of .10% Alcohol Blood Level, they have also illustrated that to stack shifts and 

not have the time to recover can be nearly equally devastating. In a study conducted by a team of 

physicians and experts (Lisa M Caputo, Allison Hawkes, Raymond Coniglio and five others) 59 

firefighters participated in a study by which they kept sleep diaries which were then measured 

via the Epworth Sleepiness Scale. In that study, it was found that in fact, the firefighters had 

improved sleep cycles off-duty with much-improved job satisfaction (88% in some cases) 
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(Caputo, 2015). That being said, the benefits of the 96 hours off would be proven to be beneficial 

in the overall well-being of firefighters.  

 Another factor to consider is the impact upon the families of firefighters who work 

consecutive shifts. As was stated in the several of the responses from the surveys conducted in 

this research is the negative impact that working longer than 24 hours has upon the firefighters’ 

relationships. When reviewing the data for the Orange County Firefighters on an average of 3.6 

shifts of overtime per month (forced or voluntary) between September 2017 and March of 2018 

(Kristen Lee, Executive Analyst). This is due to the number of vacancies that currently exist 

amongst all the ranks as is illustrated in Table 5 below: 

 

              Table 5 

What the above table does not represent are the other vacancies that exist due to the other 

factors that cannot be controlled. Those include sick time, vacations, workers comp injuries, 

those off on training assignments, those off on extended assignments (i.e., Incident Management 

Team participation, wildland incidents, etc. that are often 14 to 28-day assignments). While this 

is a moving target, it is often estimated that the OCFA must fill approximately 100 open 
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positions every day. While the current Memorandum of Understanding (MOU) with the Orange 

County Professional Firefighters, IAFF Local 3631, and the OCFA Standard Operating 

Procedure (HR 03.10 Staffing Procedures) prohibits individuals working more than 96 hours in a 

row on a voluntary basis and being forced into more than 96 hours in a row, there is an 

agreement that under the premise of “Constant Staffing” that individuals can be forced into a 96- 

hour shift. Chief Officers are allowed to work 120 hours in a consecutive shift, and often do so to 

fill for the vacancies that exist in that rank as well. Below is an example of the notification that is 

released to the department, and the three steps that are required, when this does occur, which in 

the current state is as often as 3-5 times every week: 

        

Each time this occurs a formal notification must occur as agreed upon in the 

Memorandum of Understanding (MOU) between the Orange County Fire Authority and the 

Orange County Professional Firefighters, IAFF Local 3631. The above chart is the quick 

reference for the line personnel so as to understand which rank is being impacted and what steps 

had taken. As mentioned above, this is currently very commonplace and has been utilized thirty-  
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five times for all positions (FF, FAE and FC), five times for firefighter (FF) only, nineteen times 

for fire apparatus engineer (FAE) and thirteen times for fire captain (FC) since January 1 2018. 

The formal language from the MOU when the adjustment is made is provided below: 

         

 This is where the negative impacts of the 48/96 shift schedule are brought to the surface 

and firefighters are subject to the true dangers of sleep deprivation, fatigue, increased instances 

of PTSD and failing relationships. The responses to each of the three surveys, internal 

firefighters, internal chief officers and external agencies, all consistently stated that the 

drawbacks to the 48/96 are not being able to fill the second shift during the state of a major or 

extended incident (i.e. a major wildland fire like occur in California regularly), or vacancies that 
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require individuals to work their own two shifts plus two more, voluntary or forced, and when 

this occurs the extended amount of time away from family and lack of recovery time. For the 

OCFA and the current contract agreement with OCPFA Local 3631 who negotiated to maintain 

fifteen positions in each rank to allow the opportunity for overtime, which is the equivalent to 

three strike teams and was signed when staffing was not a major issue, a recipe for disaster exists 

here at the OCFA. The impacts of struggling with constant staffing, forcing firefighters to 

consistently work overtimes, which typically turn into 72 or 96-hour shifts, has brought morale 

to a new low and if rumors are correct, have approximately fifty individuals either going through 

a divorce or experiencing extreme difficulty in their personal lives. More than one individual 

surveyed from the OCFA suggested surveying the spouses to gain their perspective. However, 

that is problematic in that it would require the utilization of personal email and would violate 

privacy policies.  

What all of this illustrates is that the 48/96 does have potential benefits: increased time 

off in consecutive blocks, decreased in number of commutes which can equate to less expense in 

fuel and more time to focus on other pursuits, increased productivity if time management is 

properly utilized, improved quality of life off-duty if one takes advantage of the opportunities to 

enjoy quality sleep and rest and increased opportunity for vacations and off-duty projects. 

Another tremendous benefit, as mentioned in several of the responses from outside agencies, is 

the increase of morale when the schedule is working as designed. However, as was also stated in 

one of the responses from one of the surveys; “This schedule is a lifestyle schedule for 

firefighters and has no positive impact for the community”.  
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The bottom line is that to appreciate the benefits of the schedule (the firefighter benefits) 

there exists a dependency on several factors, the first being that the agency needs to be fully 

staffed and only need to fill the vacancies that are brought by the things that cannot be controlled 

(i.e. sick, vacation, workers comp injuries, etc.). The second is that the agency cannot be one that 

often routinely participates in large-scale incidents such as major wildland fires, floods, etc. that 

require mutual aid and long-term commitments. This would include agencies such as the Orange 

County Fire Authority as well as the Los Angeles City Fire Department and Los Angeles County 

Fire Department (as mentioned previously, both of which did in-depth studies of the 48/96 

schedule several years ago and have yet to implement the schedule) One major agency similar to 

ours is San Bernardino County who implemented the schedule and then returned to a modified 

Kelly schedule. The third influence is that the agency should not have companies that routinely 

respond more than twice a night during sleeping hours. If they do, then they should have a 

mechanism in place to either rotate personnel, or apparatus, to allow for a recovery time the 

second shift. From the results of the surveys agency’s that experienced the most benefits from 

the 48/96 schedule were those that had common characteristics such as: less than ten fire 

stations, did not experience heavy call volume, were not heavily involved in mutual aid or long-

term commitments and were fully staffed with minimum vacancies. 

The agency also needs to understand that simply due to the calendar; internal and external 

communications are going to be compromised. There is no way around that even in a fully 

staffed environment. Being that the OCFA has been working the 48/96 schedule for three years 

now, a majority of chief officers they constantly feel like they are pressured to accomplish ten 

days of work in 48 hours every time on-duty. This is due to the need to catch up on the four days 
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of activity that occurred prior to, the 48 hours on duty, and then prepare for anything that is 

going to occur over the four-day off. The option is to be responding to emails, phone calls and 

attending meetings during the four-day, which eliminates the benefit of the four-day all together, 

or spend that 48 hours trying to get the ten days of work accomplished. The cost for the latter 

option is not being able to spend time out at the stations and interfacing with crews, which most 

agree is the most important aspect of the position – communicating and relationship building. Or 

if utilizing the option of returning emails, attending meetings and staying current on the four-day 

off, then the cost there is being able to spend quality time with family when off duty. In either 

scenario, without presence, there is no leadership, family relationships are compromised, and no 

one wins.  

Recommendations 

 The data provided by the surveys and internal studies from the OCFA illustrate that there 

are potential benefits from the 48/96 schedule, albeit those benefits are largely on the side of the 

employee and not the agency. That being said, the OCFA needs to take a hard look at the impacts 

the 48/96 schedule has made upon its members, its customers (the communities we are sworn to 

protect) and the overall effectiveness of the organization as a whole (i.e. communications, 

productivity, consistency and member safety – WC claims). What has been illustrated by this 

research is that the 48/96 has not benefited the organization, or its membership, as intended and 

the negative consequences are worthy for re-evaluation. Understanding that a limitation to the 

hypothesis being; did the vacancies and excessive requirement to fill the positions with overtime- 

voluntary or by force, cause the negative consequences? Or does the 48/96 simply not provide an 

effective work schedule for an organization as large as the OCFA?  
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If one views the workers compensation claims alone the data illustrates that costs 

increased 17% over the past three years. However, while the sick and vacation usage for 

firefighters increased 8.6%, the engineer and fire captain ranks decreased a similar amount, 

which would make that factor a non-issue. If one takes into account the level of morale and the 

impact up on the personal lives of the line personnel, in addition to the challenges to the 

communication lines then the 48/96 had negative impacts. All of this being said, the 48/96 

schedule has not netted the results hoped for and the recommendation that will be brought forth 

to the executive management team will include the following actions steps:  

• Fill ALL open positions as soon as reasonably possible: 

o A process is already underway in an attempt to do so, however, this also requires 

OCPFA to agree to amend the current MOU to eliminate the forty-five open 

positions. 

• Determine the level of service they wish to maintain:  

o Are brown outs an option or acceptable? 

o Consider the utilization of peak staffing units during the high call load 

o Consider alternative service delivery (i.e. community paramedicine)  

• Consider the ability to provide opportunities for personnel to recover: 

o  i.e. switch areas with busier units or cross-staffing in multi-unit houses 

• Provide a method to block out periods of time during the four-day to reduce force hires 

o Recently implemented, however, the positions still require to be filled by others 

Once all of the above are accomplished then labor and management need to come to an 

agreement to then test the 48/96 schedule on a true “pilot program” basis and re-evaluate after a 
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pre-determined period of time (i.e. one or two years). At that point labor and management need 

to reexamine the schedule and determine if it truly works for the OCFA. If the schedule 

continues to produce similar results as the currently, than the recommendation is to return to a 

more traditional shift schedule. 

This option of management having a voice in whether the schedule was the best for the 

OCFA was something that did not exist during the previous “pilot program”. The time period for 

the original trial was only based on a vote by the labor group at the time. Management did not 

have input into whether it remained or not. That being said, none of the larger impacts to the 

organization or the community were ever a consideration. In the current state the following 

impacts were experienced: morale has suffered and the lowest it has been in decades, workers 

comp costs have increased (though difficult to make a direct causal connection between the 

48/96 without further study), and the impacts to sick leave and vacation was very minimal. 

The bottom line is that at one point in our careers all of us sat across a table, in front of 

uniformed personnel who look a lot like us today (during an interview setting) and said: “I’ll do 

whatever it takes”. In some areas, it would appear the current culture is more about the shift 

schedule and how it will benefit the individual then what is best for the fire service, and more 

important the community we are sworn to protect. That in of itself is a travesty as it is the true 

reason we are here – to serve the community. 
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48/96 Survey and Responses for Outside Agencies 
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Appendix D 

 
 

California Fire Departments Currently Working the 48/96 Schedule 

1.  Torrance Fire Department   37.  Menlo Park Fire Department 
2.  Chino Valley Fire District   38.  City of Folsom Fire Department 
3.  Fort Irwin Fire Department   39.  Rocklin Fire Department 
4.  Paso Robles Fire Department  40.  Valley of the Moon Fire Department 
5.  Atascadero Fire Department   41.  Corte Madera Fire Department 
6.  El Segundo Fire Department   42.  Larkspur Fire Department 
7.  Colton Fire Department   43.  Marinwood Fire Department 
8.  La Verne Fire Department   44.  Mill Valley Fire Department 
9.  South Pasadena Fire Department  45.  Novato Fire District 
10.  Manhattan Beach Fire Department  46.  Ross Valley Fire Department 
11.  Hermosa Beach Fire Department  47.  San Rafael Fire Department 
12.  Rancho Cucamonga Fire Department 48.  Sausalito Fire Department 
13.  Redondo Beach Fire Department  49.  South Marin Fire Department 
14.  Piedmont City Fire Department  50.  North Lake Tahoe Fire District 
15.  Orange County Fire Authority  51.  Atwater Fire Department 
16.  Cathedral City Fire Department  52.  Donner Summit Fire 
17.  Big Bear Lake Fire Department  53   Truckee Fire District 
18.  Barstow Fire Department   54.  Squaw Valley Fire Department 
19.  San Mateo City Fire Department  55.  Lake Valley Fire District 
20.  Half Moon Bay Fire Department  56.  Northstar Fire Department 
21.  Vallejo Fire Department   57.  Tahoe Douglas Fire District 
22.  Foster City Fire Department   58.  Auburn City Fire Department 
23.  Union City Fire Department   59.  Santa Fe Springs Fire Department 
24.  Millbrae Fire Department   60.  Montebello Fire Department 
25.  North County Fire (Brisbane & Pacifica) 61.  South Placer Fire Protect. Dist. 
26.  Central Fire (Burlingame & Hillsborough) 62.  Loma Linda Fire 
27.  Orinda Moraga Fire Department  63.  Piner Ambulance Comp. (Napa) 
28.  Woodside Fire Department   64.  South San Francisco Fire Department 
29.  Sac Metro Fire Department   65.  Scotts Valley Fire District 
30.  City of Taft Fire Department   66.  City of Selma Fire Department 
31.  Montecito Fire Department   67.  Fresno Fire Department 
32.  Ebbetts Pass Fire Districts   68.  Livermore-Pleasanton Fire 
33.  Borrego Springs Fire Department  69.  Mountain View Fire Department 
34.  Upland Fire Department   70.  City of Santa Paula Fire Department 
35.  Hemet Fire Department   71.  Santa Barbara City Fire Department 
36.  Stockton Fire Department   72.  Idyllwild Fire Protection District 
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Departments Outside California Working the 48/96 Schedule 

 

1. Albuquerque Fire Department (NM)  8.   City of Lake Havasu Fire Dept. (AZ)  
2. Marion County Fire (OR)   9.   Sea-Tac Fire Department (WA) 
3. Eagle River Fire Protection Dist. (CO) 10. City of Layton Fire Department (UT) 
4. West Metro Fire Protection Dist. (CO) 11. United Fire Authority of Salt Lake (UT) 
5. City of Peoria Fire Department (AZ)  12.  City of Eugene Fire Department (OR) 
6. City of Flagstaff (AZ)    13.  City of Provo Fire Department (UT) 
7. King County Fire Dist. (WA)   14.  City of Boise Fire Department (ID) 
8. Tillamook Hospital (OR)   15.  Summit Fire Department (AZ) 
9. South Park Ambulance (CO)   16.  Burton Fire District (SC) 
10. Loveland Semmes Fire Department (OH) 17.  Willamette Fire & Rescue (WA) 
11. Highlands Fire District (AZ)   18.  Spanish Lake Fire Prot. Dist. (MO) 
12. County of Pecos EMS (TX)   19.  Town of Florence Fire Dept. (AZ) 
13. Marco Island Fire Department (FL)  20.  Miami County EMS (KS) 
14. Cranston Fire Department (RI)  21.  Bothell Fire Department (WA) 
15. Bozeman Fire Department (MO)  22.  Goodyear Fire Department (AZ) 
16. Fairfield County Fire Department (SC) 23.  Carlsbad Fire Department (NM) 
17. Kingman Fire Department (AZ)  24.  La Pine Rural Fire Prot. Dist. (OR) 
18. South Salt Lake Fire Dept. (UT)  25.  West Jordan Fire Department. (UT) 
19. West Valley Fire Department (UT)  26.  Salt Lake City Fire Department (UT) 
20. City of Brentwood Fire & Rescue (TN) 27.  City of El Mirage Fire Department (AZ) 
21. Thornton Fire Department (CO)  28. Jefferson County Fire & Rescue (FL) 
22. Greeley Fire Department (CO)  29.  Missouri City Fire Department (TX) 
23. Rio Rico Fire Department (AZ)  30. Hood River Fire & EMS (OR) 
24. Gallup Fire Department (NM)  31.  Natrona County FPD (MO) 
25. City of Rogers Fire Department (AR) 32.  Argyle Fire District (TX) 
26. Northern Lakes Fire Prot. Dist. (ID)  33.  City of Mukilteo Fire Department (WA) 
27. Black Jack Fire Protection Dist. (MO) 34.  Metro North Fire Prot. Dist. (MO) 
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2017 Statistical Annual Report 
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