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Abstract 

As development revived within Camp Verde, Arizona, Copper Canyon Fire and Medical 

Authority (CCFMA) was faced with contention over the requirement for new subdivisions to 

provide fire flow.  The problem was CCFMA did not know if they were correctly interpreting 

and enforcing the 2012 International Fire Code (IFC) requirement for water supply for fire flow.  

The purpose of this research was to determine what the legal and appropriate interpretation and 

enforcement of the 2012 IFC requirement for water supply for fire flow are, as it applies to new 

residential subdivision development in rural areas. 

This applied research project utilized an evaluative research method to answer the 

following questions: (a) What Arizona State laws impact the requirement for water supply for 

fire flow? b) How are other fire agencies within Arizona interpreting and enforcing the 

requirement for water supply for fire flow for new residential development? (c) How did 

CCFMA previously interpret and enforce the requirement for water supply for fire flow for new 

residential subdivision development? 

The researcher performed a literature review to identify previously published materials 

that address the topic of water supply for fire flow.  Additionally, the researcher interviewed the 

Acting Arizona State Fire Marshal and the Deputy State Fire Marshal.  Through the interviews, 

applicable state statutes were identified and it was ascertained that Copper Canyon Fire’s 

application of the fire code is within state law.  Also, a survey was conducted with members of 

the Arizona Fire Marshals’ Association.  Survey participants revealed that fire code officials are 

fairly consistent with the requirement for water supply; all require water supply provisions 

within new subdivisions; as prescribed by Appendix B in the IFC, NFPA 1142, or fire sprinkler 

systems.  Lastly, a review was conducted of existing subdivision documents.  The identified 
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documents revealed the water supply requirement for new subdivisions was enforced by Copper 

Canyon Fire as early as 1994, and some form of water supply was required in all subdivisions 

that were reviewed by the fire district. 

Through the research, it was determined that Copper Canyon Fire’s current interpretation 

and application of the IFC’s requirement for water supply for fire flow is legal and appropriate.  

However, it is recommended that Copper Canyon Fire create a written policy delineating when 

water supply is required and under what conditions would alternative water supplies be 

acceptable.  It was also recommended that dialogue occurs between fire code officials and 

elected officials and developers to assist with education and understanding of requirements. 
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Dry Subdivisions: Should Fire Flow Be Required in Rural Communities? 

Is it realistic to have one set of rules and requirements for all communities; whether big 

or small, rich or poor, new or old?  Is it fair to force people, businesses, and developers to fork 

out the same amount of money for “protection,” with no regard for how deep or shallow their 

pockets are?  Most fire code officials would unequivocally reply with a resounding, “Yes!”  

While most businesses and developers would resolutely reply, “No!”  It was this debate that 

caused Copper Canyon Fire and Medical personnel to seek out educated answers to this problem. 

In March of 2016, local developers in Camp Verde, Arizona sought to get approval to 

build a small subdivision.  In their application, they included a request for an exemption to the 

fire code’s water supply requirement.  While Copper Canyon Fire’s “not approved” response was 

resolute, the phones of the Camp Verde Town Council members began to ring, and very quickly, 

the matter became a political hot topic.  The Council members then questioned the necessity of 

the requirement, and the authority of the International Fire Code (IFC). 

Currently, Copper Canyon Fire interprets that the IFC’s requirement for water supply for 

fire flow applies to new subdivisions coming through the plat application process.  At the initial 

proposal of the subdivision project, Copper Canyon Fire requires fire hydrants supplied by water 

mains to be installed.  When water mains are not accessible, an on-site water storage with a 

minimum amount of water as prescribed by the IFC or the National Fire Protection Association 

(NFPA) Standard 1142 is prescribed.  Or an automatic fire sprinkler system may be installed 

within each building within the subdivision. 

The problem is Copper Canyon Fire and Medical Authority does not know if they are 

correctly interpreting and enforcing the 2012 International Fire Code requirement for water 

supply for fire flow, as it applies to new residential subdivision development.  The purpose of 
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this research is to determine what is the legal and appropriate interpretation and enforcement of 

the 2012 International Fire Code requirement for water supply for fire flow, as it applies to new 

residential subdivision development in rural areas. 

This applied research project utilized an evaluative research method to answer the 

following questions: (a) What Arizona State laws impact the requirement for water supply for 

fire flow for new residential subdivision development? (b) How are other fire agencies within the 

State of Arizona interpreting and enforcing the 2012 International Fire Code requirement for 

water supply for fire flow for new residential subdivision development? (c) How did Copper 

Canyon Fire and Medical Authority (formerly Camp Verde Fire District) previously interpret and 

enforce the requirement for water supply for fire flow for new residential subdivision 

development? 

The results of this research, and whatever decision is made regarding the water supply 

exemption request will have significant impacts on all future development within the Town of 

Camp Verde.  It will set a precedence for enforcement of the fire code, as well as other codes and 

standards. 

Background and Significance 

 The Town of Camp Verde, is located in the geographic center of the State of Arizona.  

While the beautiful town was developed along the always flowing Verde River, and is split by 

Interstate 17, which is the major interstate that runs north and south through the State, Camp 

Verde has managed to stay quaint.  The recorded population of Camp Verde is just under 11,000 

people.  People living in Camp Verde relish their frugal, small town lifestyle, living on the 

average household income of less than 36,000 dollars per year (USA.com, n.d.). 
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 In the early years of the twenty-first century, when the economy was flying high, Camp 

Verde had the opportunity for commercial growth, but local elected officials reeled at the 

thought of Camp Verde becoming a big city.  They said, “No, thank you” to businesses such as 

Wal-Mart and Home Depot wanting to erect big box stores within the Town limits.  No one 

faulted them for wanting to maintain the same quality of rural life that they had enjoyed for a 

hundred years.  However, now looking back, more than ten years later, those big box stores 

would have provided greatly needed financial support for this small town as it weathered the 

great recession.  Moreover now, in 2016, when the economy is gaining traction, Camp Verde is 

still lagging behind.  Mainly, Camp Verde struggles to attract commercial growth because of the 

limited infrastructure.  When the economy was booming, commercial development enabled cities 

and towns to expand their utilities; such as water, sewer, and natural gas.  Camp Verde, 

unfortunately, missed that boat.  Therefore, now, despite the ample flat land with easy highway 

access, commercial businesses tell Camp Verde, “No, thank you” because it would cost too 

much to extend underground utilities from the center of Town out to where the developable land 

is.  This has left current local officials, who see the need for reasonable growth, eager for any 

development, and some willing to bend the rules when able to do so. 

 This mindset is not limited to our local elected officials.  In 2008 the members of the 

International Code Council voted to insert a requirement into the International Residential Code, 

mandating that all new one- and two-family residences have a fire sprinkler system installed.  In 

response to this new requirement, in 2011, the State of Arizona passed House Bill 2153 that 

forbade any municipality from requiring fire sprinklers in one- and two-family residences, unless 

that municipality had already adopted an ordinance before December 31, 2009, requiring 

sprinklers in residential homes (Jensen, 2011).  This legislation tightly tied the hands of fire 
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officials and building officials; most have been advised by legal counsel not even to suggest fire 

sprinklers, under any circumstances, for fear of litigation. 

 Most recently, on September 14, 2016, Senator Sylvia Allen wrote a letter to Camp 

Verde’s Town Manager, Russ Martin.  In this letter, Ms. Allen writes, 

We have a suppressed building/construction economy in this state, and over-regulation 

can seriously hinder economic growth, particularly in rural Arizona.  It is my hope that 

the Fire Districts can operate within the intended framework of the state statutes 

pertaining to fire sprinklers to provide for the public safety while weighing the economic 

costs of compliance. (Allen, 2016) 

 It is a goal of the Executive Analysis of Community Risk Reduction course to improve 

the executive’s ability to focus on reducing risks to the local community (United States Fire 

Administration, 2016).  Researching how to interpret the fire code properly, and how to 

effectively enforce it in areas where it is difficult to do so, significantly improves one’s ability to 

reduce risks in a focused and educated manner.  When the Fire Code is justified through 

research, it is more easily supported and adhered. 

 This research effectively accomplishes two of the U.S. Fire Administrations 2014 – 2018 

goals.  First, this research reduces fire and life safety risk through preparedness, prevention, and 

mitigation.  Additionally, this research enhances the fire and emergency services’ capability for 

response to and recovery from all hazards (United States Fire Administration, 2016).  By 

properly enforcing the Fire Code and ensuring that adequate safety measures are in place, it 

reduces risks, and it better increases the fire services’ ability to respond and mitigate the 

emergency. 
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 Copper Canyon Fire and Medical Authority has one fire station in Camp Verde.  At the 

Camp Verde station, one fire engine and two ambulances are constantly staffed to respond to 

emergencies.  This station runs approximately 2,500 calls per year, with approximately 83% of 

those calls being medical.  It is common for both ambulances to be in route to or from the 

hospital, located 20 minutes away, at the same time.  The Camp Verde fire station also responds 

to approximately 100 fires per year.  With this call volume, it is with regularity that the Camp 

Verde fire station does not have staffing for a water tender, should one be needed for a fire call, 

until off-duty personnel are called in for additional staffing or a neighboring agency responds.  

This limitation increases the importance of having an on-site water supply ready to be utilized 

immediately upon arrival of the fire engine. 

 It is imperative that the enforcement of the fire code be justified with research and 

education.  In response to the requirement for water supply, a well-known local realtor wrote a 

letter to the editor of the local newspaper.  On September 21, 2016, the following was printed,  

Is it fair that 22 percent of the money we pay in property taxes goes to the fire district?  

Why do district taxes increase every year?  Should we bring it up?  That is the heart of 

the four-hour debate held at the Camp Verde town council work session last Wednesday 

night…. 

We live in rural Camp Verde.  We could live in urban Phoenix or Tucson.  We 

could walk on asphalt and concrete where the lights never dim, the streets never sleep and 

its 98 degrees at 5 a.m. in the summer.  There are lots of homes there that meet the fire 

flow requirement being mandated by the Camp Verde Fire District.  But we like it here.  

We love the space between homes, the green grass, the trees, the running water, creeks, 
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river, canals, flood irrigated lawns, the incredible stars, the mountain views the fresh air, 

we feel alive. 

Does the fire district’s position towards dry subdivisions threaten this life style?  

Is it important to discuss?  At the work session the issue was not always clear, but my 

issue is our rural life style.… 

To afford fire flows you need density like the Verde Cliffs, not like Jordin 

Meadows, Rio Verde Ranchos, Diamond Creek, or River Ranch Estates. 

Odds are no matter where you live in Camp Verde the standards of the 2012 fire codes 

are not met.  Do we want to become urban?  If we adopt the entire fire code no home 

would be built anywhere without fire flow.  Is this what we want?  (Witt, 2016) 

 To local elected officials, and constituents, this issue is being turned into an emotional 

one.  People are being misinformed and led to believe that their way of life, their culture, and 

their values are being threatened.  The only way to combat this is with factual, logical and 

transparent information regarding the issue at hand; which is protection from the very real threat 

of fire. 

Literature Review 

 “Building owners and occupants see fire as something which will never happen to them, 

as a risk they will tolerate because fire prevention measures can be costly, or as a risk adequately 

balanced by the provisions of a fire insurance policy” (National Commission on Fire Prevention 

and Control, 1973).  This statement was written over 40 years ago; unfortunately, not much has 

changed. 

 Today, it is said that new fire codes make it unfeasible to build and develop.  It seems 

that every time a fire agency is seeking to adopt a new fire code edition, the adoption is met with 



FIRE FLOW REQUIREMENT IN RURAL COMMUNITIES 
12 

 
resistance from developers arguing that the new regulations will halt economic growth.  

However, fire codes have been around for thousands of years, and it is reasonable to expect the 

codes to change as buildings change in response to the current style and technology. 

 It is speculated that the first full-time fire department, in the western culture, was in 

Rome, about 2000 years ago.  These “Corps of Vigiles,” as they were called, “were selected to 

roam the city and not only sound the alarm and put out the fires, but also to enforce fire codes 

(sometimes with corporal punishment)” (Calfee, 2011).  While the International Fire Code used 

today is undoubtedly extremely different from the code that was enforced 2000 years ago, the 

premise behind the code is the same.  A fire problem was identified and the intelligent minds of 

the day determined that certain measures could be taken to reduce the problem.  Furthermore, it 

would be reasonable to assume that water to put out the fire played a major role in the “Corps of 

Vigiles” ability to mitigate a fire situation, and was part of the consideration of code 

enforcement. 

 Here in the United States, in 1648, Peter Stuyvesant, the Governor of the New 

Amsterdam colony, appointed four “fire Wardens” to patrol the colony and inspect homes for 

wooden chimneys and thatched roofs to help prevent fires.  Fires at that time were fought using 

leather water buckets.  At sunset, New Amsterdam citizens were required to fill three buckets of 

water and place them at their doorsteps in case a fire alarm was sounded.  When a fire was 

discovered, a line of people formed a bucket brigade, passing filled buckets from the water 

supply to the fire, and a second line passed empty buckets back to be filled.  Then, in 1683 the 

colony of New Amsterdam was taken over by the British and renamed New York.  Once again, 

“fire Wardens” were appointed to inspect chimneys and hearths, as well as to ensure that each 

home had their required leather bucket to be used for the suppression of a fire.  A person could 
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be fined up to 20 shillings if the Fire Wardens found him or her in violation of the city’s fire 

prevention ordinances (The Colonial Period, 2016).  Therefore, while some developers might 

protest the requirement for water supply in residential subdivisions, it is documented that even as 

early as the mid-1600s residents were required to provide some level of water supply for fire 

protection.  Today, it is the responsibility of fire code officials to ensure that fire prevention 

codes are being met, including the provision of water supply for fire suppression. 

The basic method for controlling building fires by fire departments is through the use of 

water, which is typically applied with manual hose lines or water monitors.  This water 

can come from a municipal water supply, a private water supply, or from the fire 

department itself (i.e., water tenders).  In order to effectively fight a fire, the water supply 

available must be adequate for the threat from the building and contents. (Benfer & 

Scheffey, 2014, p. 6) 

In Benfer and Scheffey’s 2014 study, the different methods currently used to calculate 

required water flow rates are identified and then evaluated for effectiveness compared to actual 

flow rates.  Four methods were identified within the United States for building planning; the ISO 

Method, the IFC/NFPA1 Method, the NFPA 1142 Method, and the IWUIC Method.  The data 

identified that the flow rate prescribed in each of the four methods was rarely less than the actual 

flow used.  However, in four out of the 25 fire events within the study, the total water supply 

required by NFPA 1142 (in gallons) was less than the actual water used to suppress the fire (in 

gallons).  The IFC/NFPA 1 Method, on the other hand, consistently prescribed a much higher 

water supply amount than what was actually used (Benfer & Scheffey, 2014).  So, one can infer 

that the water supply calculation in NFPA 1142 will be adequate in most fire occurrences, while 



FIRE FLOW REQUIREMENT IN RURAL COMMUNITIES 
14 

 
the amount of water provided by the IFC/NFPA 1 calculation will always provide sufficient 

water to suppress a fire, plus an excess amount of water. 

The authors go on to say, 

It appears that incorporating a sprinkler reduction factor in fire flow calculations is 

warranted.  The fire flow used by the fire department for incidents where sprinklers 

operate is likely to be significantly less than if sprinklers were not present.  This suggests 

that the methods which incorporate a sprinkler reduction factor may be more useful in 

establishing appropriate fire flow requirements. (Benfer & Scheffey, 2014, p. 37) 

All four of the water supply calculation methods utilized in the United States allow for a 

reduction in fire flow when an automatic fire sprinkler system is installed. 

With four water supply calculation methods available, which one should be used by 

Copper Canyon Fire and Medical Authority?  To answer that, one must initially look at State 

law, which supersedes local codes and ordinances.  In Arizona Revised Statute § 37-1383 

(2007), the state fire marshal is mandated to “adopt by rule a state fire code establishing 

minimum standards for (a) safeguarding life and property from fire and fire hazards and (b) the 

prevention of fires and alleviation of fire hazards” (Powers and duties; arson investigators, 

2007).  The state fire marshal shall also, 

enforce compliance with the fire code adopted pursuant to this subsection throughout this 

state except in any city having a population of one hundred thousand persons or more that 

has in effect a nationally recognized fire code, whether modified or unmodified, and that 

has enacted an ordinance to assume such jurisdiction from the state fire marshal. (Powers 

and duties; arson investigators, 2007) 
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In compliance with this statute, in November of 2015, State legislators voted to adopt the 

2012 International Fire Code.  It states in Arizona Administrative Code, Title 4, Chapter 36, 

Article 2,  

Unless otherwise provided by law, any person residing, doing business, or who is 

physically present within the state of Arizona shall comply with the provisions of the 

International Fire Code (2012 Edition), including D102.1 and D107.1 of Appendix D and 

all provisions of Appendices B, C, E, F, G, H, I, and J, which is published by the 

International Code Council, incorporated by reference as the State Fire Code, and 

modified by Article 3. The incorporated material does not include any later amendments 

or editions. (Department of Fire, Building and Life Safety, 2011) 

In Compliance with Arizona State law, Copper Canyon Fire and Medical Authority 

(formerly Camp Verde Fire District) adopted the same code as the State Fire Marshal’s Office.  

In anticipation of the State adopting to the 2012 International Fire Code, in August of 2014, the 

Camp Verde Fire District fire board voted to approve the adoption of the 2012 International Fire 

Code, including Appendices A through I. 

 To develop a solid understanding of the currently adopted fire code’s requirement for 

water supply, the researcher conducted a review of several sources that address the topic.  First, 

the actual fire code verbiage was reviewed, as well as the commentary.  The 2012 International 

Fire Code states, in section 507 that, “An approved water supply capable of supplying the 

required fire flow for fire protection shall be provided to premises upon which facilities, 

buildings or portions of buildings are hereafter constructed or moved into or within the 

jurisdiction” (International Code Council, 2011).  While this code requirement seems fairly cut 

and dry, it leaves one asking the questions, what is an approved water supply and what is the 
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required fire flow?  To answer that we can look at the official commentary for the requirement.  

The commentary states, 

Note that this section states that the water supply must be capable of supplying the 

required fire flow to the premises; however, the means by which the fire flow is supplied 

is determined by the policies of the jurisdiction, such as a pumper taking suction from a 

hydrant, tanker or lake (also see Appendices B and C, for further information on fire 

flows and fire hydrants).…  A question that often arises is whether it is the intent of the 

code’s regulations pertaining to fire protection water supply to be applicable to one- and 

two-family residential development sites upon which buildings are constructed under the 

provision of the IRC.…  The IRC applies only to the construction of the structures of 

those buildings and not to the development of the site upon which such structures are 

built.  Accordingly, where the code is adopted, its fire protection water supply provisions 

would apply because they are dealing only with land development requirements 

providing fire protection water supply to such residential sites on the same basis as to the 

rest of the community. (International Code Council, 2011) 

Again, the IFC is clear that the requirement for water supply applies to one- and two-family 

dwellings; yet, we still do not have a clear answer for what could be considered an approved 

water supply and what the required fire flow is. 

 In the IFC’s commentary, written above, it references Appendices B and C.  The opening 

statement of the Appendix B commentary of the 2012 IFC is, 

The availability of water is essential for fire-fighting operations.  The amount of water 

required to fight a fire depends on many things, including the type of construction, the 

location of the fire, the contents of the building, response time and the capabilities of the 
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fire department.  Fires will increase in size very quickly from the time of ignition to the 

arrival of the fire department.  Couple these unknowns with the fact that the actual water 

available varies significantly from one jurisdiction to another, in many cases within the 

same jurisdiction, and it is easy to see that determining the necessary water supply is not 

an exact science. (International Code Council, 2011) 

While determining the necessary water supply is not an exact science, Appendix B provides 

written clarification and a table to assist fire code officials in determining required fire flow.  The 

Appendix B table is based on the water supply formula used by the Insurance Services Office.  

This table bases the amount and flow of water required on construction type and building area.  

For one- and two-family dwellings, the Appendix states, 

The minimum fire-flow and flow duration requirements for one- and two-family 

dwellings having a fire-flow calculation area that does not exceed 3,600 square feet shall 

be 1,000 gallons per minute for 1 hour.  Fire-flow and flow duration for dwellings having 

fire-flow calculation area in excess of 3,600 square feet shall not be less than that 

specified in Table B105.1. (International Code Council, 2011) 

This code section and table are easily utilized in areas where water mains are available.  

However, in rural areas where most buildings are serviced by a well, it is nearly impossible to 

meet even the lowest amount called for (1,000 gpm).  This is the case within most areas of Camp 

Verde.  Water mains exist within the downtown area and a few other neighborhoods; however, a 

river divides our town in half, and the water mains do not extend past the river.  Fortunately, 

there is a section in this Appendix that addresses that. 

Section B103.3, titled, Areas without water supply systems, states, “For information 

regarding water supplies for fire-fighting purposes in rural and suburban areas in which adequate 
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and reliable water supply systems do not exist, the fire code official is authorized to utilize 

NFPA 1142” (International Code Council, 2011). 

 NFPA 1142 is the Standard on Water Supplies for Suburban and Rural Fire Fighting.  

Even within the title, one can deduce that this standard would be applicable to our community, 

and could be utilized in areas without access to water systems.  To confirm this, one only need to 

read the Administration section of the standard. 

This standard identifies a method of determining the minimum requirements for 

alternative water supplies for structural fire-fighting purposes in areas where the authority 

having jurisdiction (AHJ) determines that adequate and reliable water supply systems for 

fire-fighting purposes do not exist otherwise.… The purpose of this standard is to assist 

the AHJ to establish the minimum water supply necessary for structural fire-fighting 

purposes in those areas where it has been determined that there is no water or inadequate 

water for fire-fighting. (National Fire Protection Association, 2011) 

In chapter four of the standard, a formula is given to calculate the minimum required 

water supply for buildings in the rural environment.  This formula is shown in Figure 1. 
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Chapter five of the standard provides the numerical value for each occupancy 

classification, and chapter six provides the numerical value for each construction classification.  

With these given values, one can easily calculate the minimum water supply required.  For 

example, a typical wood-frame, 3,000 square foot house, 12 feet in height, would require a 

minimum water supply of 7,714 gallons ([(3,000 x 12)/7] x 1.5), if no other structure is located 

within 50 feet of the building. 

The standard additionally requires that the water supply source, whether a storage tank, 

pond, lake, cistern, or other collection of water, be maintained and accessible on a year-round 

basis and the capacity be based on the 50-year drought.  Additionally, all non-pressurized 

sources need to be accessible using a dry hydrant (National Fire Protection Association, 2011).  

While this seems fairly reasonable, even this minimal requirement is met with resistance. 
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It is possible that those resisting the requirement do not understand the fire problem that 

we still face here in the United States.  One developer informed the Town Council that homes 

built today are much safer and more resistant to fire than in previous decades.  While that 

statement is partially correct with the conventional use of drywall, and better electrical standards, 

the fact of the matter is that “fires today can develop more aggressively and potentially pose 

more dangers than just a few decades ago.  That’s largely because the contents and construction 

materials in modern houses can be much more volatile than they used to be” (Roman, 2015). 

Recently, UL and NIST collaborated to conduct over 200 structural fire experiments to 

gain a better understanding of how fire responds to different variables.  They concluded that the 

energy rate for modern furnishings, generally made of synthetic materials, has increased three or 

four times to that of more traditional furniture that was made of wood and cottons.  Additionally, 

the new lightweight construction materials in residential homes generally fails much faster than 

traditional solid wood beams.  After taking these factors into consideration and then observing 

the hundreds of fire experiments, UL concluded that “modern homes and their contents can burn 

eight times faster than homes of decades ago” (Roman, 2015).  This concept can be observed in 

the YouTube video titled, UL test: Legacy home contents and new content fires.  

Although, we in the fire service, especially community risk reduction, are frequently 

reminded of the number of fires that occur each year, many citizens are unaware that in 2015, 

public fire departments responded to 501,500 structure fires; and 365,500, or 73%, of those 

occurred in a home structure.  Sadly, in those 365,500 home fires, 2,560 people lost their lives 

(Haynes, 2016).  While community risk reduction efforts have been, and are, effective in 

preventing fires, fires are still occurring.  Therefore, communities must still be aware of the 
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potential and provide adequate safety measures to ensure that losses are kept to a minimum 

should a fire occur.   

Not only does the fire service value water supply, but the Insurance Services Office also 

regards water supply as a critical element to a community’s designated level of safety. 

Forty percent of your community’s Public Protection Classification (PPC™) grading is 

based on your water supply.…  To be eligible for a PPC of Class 8 or better, a 

community’s water supply system must be able to deliver at least 250 gpm for a period of 

two hours.  If the fire department delivers the 250 gpm through tanker shuttle, large-

diameter hose, or other alternative water supply, the water must be available within five 

minutes of the arrival of the first-due apparatus, and the department must maintain the 

flow, without interruption, for the two-hour duration. (Insurance Services Office, n.d.) 

This requisite necessitates that a water supply is accessible within close proximity to the affected 

structure.  If a water tender has to travel a long distance to draft water, the on-scene crew may be 

left waiting for water. 

Procedures 

 This applied research project (ARP) utilized an evaluative methodology to answer 

the following three research questions: (a) What Arizona State laws impact the requirement for 

water supply for fire flow for new residential subdivision development? (b) How are other fire 

agencies within the State of Arizona interpreting and enforcing the 2012 International Fire Code 

requirement for water supply for fire flow for new residential subdivision development? (c) How 

did Copper Canyon Fire and Medical Authority (formerly Camp Verde Fire District) previously 

interpret and enforce the requirement for water supply for fire flow for new residential 

subdivision development?  A literature review was conducted to assist in answering the research 
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questions.  The resources mentioned in the literature review guided the research procedures that 

followed. 

To answer the first research question, the researcher reviewed the Arizona Revised 

Statutes as part of the literature review, as well as interviewed the Deputy State Fire 

Marshal/Plans Reviewer, Dan Ierley, and the Acting State Fire Marshal, Frederick Durham via 

email and phone calls.  These two participants were chosen because their positions within the 

State of Arizona government give them a sound understanding of the legal parameters for 

applying the fire code.  The information collected during these interviews included known state 

laws and policies that govern local fire code enforcement, and consequences of not applying the 

fire code in the same manner as the State.  The information collected would be utilized when 

analyzing Copper Canyon Fire’s current interpretation and enforcement of the water supply 

requirement.  Communication between the researcher and two members of staff from the same 

agency was beneficial in some aspects, as well as a limitation.  This is a limitation in that two 

people do not always share the same opinion or interpretation; therefore, the information 

gathered can appear inconsistent.  The researcher, in this procedure, addressed this with 

additional follow-up communication between both personnel. 

To answer the second research question, the researcher created a survey to send out to the 

members of the Arizona Fire Marshals’ Association (AFMA).  These participants were chosen 

because the different members of AFMA interpret and enforce the fire code in their diverse 

communities; allowing for a range of applications from urban to rural environments.  Arizona 

Fire Marshals’ Association currently has 274 members.  The questions for the survey were 

derived from the information gathered during the literature review.  The questions within the 

survey solicit information about other agency’s policies and application of the requirement for 
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water supply in regards to subdivisions and other one- and two- family residential development.  

The survey was created in surveygizmo.com and then the link to the survey was sent to the 

AFMA secretary.  The AFMA secretary then sent the email, with request and link included, out 

in a blast to all AFMA members (Appendix A). 

Consistency is critical to code enforcement; therefore, the data collected from the survey 

would be utilized in comparison with Copper Canyon Fire’s current interpretation and 

enforcement of the International Fire Code’s requirement for water supply.  Limitations to this 

procedure included a majority of AFMA members working in areas where municipal water 

systems exist, so participants may not be familiar with alternative water supplies.  Additionally, 

with a survey, no follow-up questions can be asked of participants.  Therefore, if a participant 

misreads or misunderstands a question, the data collected would be skewed. 

The researcher performed an examination of existing documents to answer the third 

research question.  Documents within Copper Canyon Fire were sought, as well as documents at 

the Community Development Office of the Town of Camp Verde.  The type of documents that 

were requested were ones that contained comments for preliminary and final subdivision plats.  

The information gathered from this examination of documents would be utilized to form an 

understanding of how the water supply requirement was previously enforced by fire code 

officials within the Town of Camp Verde.  Once the author could formulate how Copper Canyon 

Fire previously applied this code requirement, that information could then be used in comparison 

with the current application, much in the same way as the survey responses. 

The main limitation to the third procedure is that there are limited documents for the 

researcher to review.  No subdivision plats were submitted for approval between the years 2007 

and 2015.  Before 2007, Copper Canyon Fire (then Camp Verde Fire District) did not have a fire 



FIRE FLOW REQUIREMENT IN RURAL COMMUNITIES 
24 

 
prevention staff member; the fire chief operated as the fire code official and did not have 

adequate training in enforcing the fire code.  Therefore, it is to be expected that the data collected 

through researching historical documents would be inconsistent.  Furthermore, the fire chiefs that 

reviewed the earlier subdivision plats are no longer available to interview to discuss the logic 

behind the requirement or lack of requirement. 

Results 

  This section reviews the findings of the evaluative research to answer the following three 

research questions: (a) What Arizona State laws impact the requirement for water supply for fire 

flow for new residential subdivision development? (b) How are other fire agencies within the 

State of Arizona interpreting and enforcing the 2012 International Fire Code requirement for 

water supply for fire flow for new residential subdivision development? (c) How did Copper 

Canyon Fire and Medical Authority (formerly Camp Verde Fire District) previously interpret and 

enforce the requirement for water supply for fire flow for new residential subdivision 

development?  These three research questions were designed to provide data to which Copper 

Canyon Fire and Medical Authority could evaluate their current interpretation and application of 

the fire code requirement for water supply for fire flow. 

 The researcher conducted interviews with the Deputy State Fire Marshal/Plans Reviewer, 

Dan Ierley, and the Acting State Fire Marshal, Frederick Durham to answer the first research 

question.  These interviews were conducted via email and phone.  Through these interviews, it 

was determined that state law requires that the state fire marshal adopts a state fire code; thereby, 

establishing a minimum standard.  Additionally, it was communicated that the state adopted fire 

code is the governing minimum standard unless a city has a population of one hundred thousand 

persons or more; which Camp Verde does not.  Furthermore, Mr. Durham, Acting State Fire 
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Marshal, stated that if a community were not to adhere to the requirements of the fire code, then 

the State Fire Marshal’s Office would step in as the authority having jurisdiction and would 

ensure compliance with adopted regulations (Appendix B). 

 Mr. Durham and Mr. Ierley explained that the 2012 International Fire Code was approved 

by the Governor and effective January 1, 2016, throughout the State of Arizona.  They clarified 

that the 2012 International Fire Code, explicitly requires a water supply for fire protection, which 

they do enforce; however, this rule was not new to the 2012 edition of the code.  Mr. Durham 

stated that he recalls the water supply being required in the 1988 Uniform Fire Code (Appendix 

B). 

Mr. Ierley, in an email correspondence, stated that the State’s interpretation and 

application of the requirement for water supply in regards to new one- and two-family residential 

development was very similar to Copper Canyon Fire’s.  The State Fire Marshal’s Office does 

require all new subdivisions to provide a water supply for fire flow in accordance with section 

507.1 of the 2012 International Fire Code.  The fire flow is determined by Appendix B of the 

2012 International Fire Code; however, if a residential subdivision cannot meet the required fire 

flow of the IFC, then they do utilize the lesser water supply requirement of NFPA 1142.  The 

difference from Copper Canyon Fire’s application is that the State Fire Marshal’s Office does not 

allow for no water supply for fire flow when automatic fire sprinkler systems are installed within 

all homes within the subdivision.  The State Fire Marshal’s Office only allows for a reduction in 

the water supply when automatic fire sprinklers are present (Appendix B). 

This difference in application led to further discussion to determine if it was legal for 

Copper Canyon Fire to accept automatic fire sprinkler systems as the sole water supply for fire 

protection in new subdivisions.  Mr. Durham replied that it would be legal to accept automatic 
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fire sprinklers as the only water supply for new residential subdivisions, in certain cases, as 

determined by Copper Canyon Fire’s fire code official.  Though he did clarify that this would 

need to be put into a written policy, so that the requirement did not appear inconsistent and 

capricious.  Mr. Durham did, however, caution that the Town of Camp Verde personnel and the 

Copper Canyon Fire personnel should not discuss automatic fire sprinkler system installations 

with developers in a manner that would be construed as requiring them or even persuading the 

decision to install them (Appendix B). 

The information gathered through the interviews with the Acting State Fire Marshal, and 

the Deputy State Fire Marshal was very beneficial in providing clarity for what Arizona State 

laws apply to the enforcement of the fire code, including the requirement for water supply for 

fire flow in new residential subdivisions.  The discussions provided an understanding of the State 

Fire Marshal’s Office interpretation and application of the water supply requirement, which must 

be followed by Copper Canyon Fire and Medical Authority. 

To summarize the answer to the first research question, Arizona Revised Statutes 37-

1383 requires the State Fire Marshal to adopt a fire code that is enforceable in the Town of Camp 

Verde and throughout the State of Arizona.  In January of 2016, the Arizona State Fire Marshal’s 

Office began enforcing the 2012 International Fire Code.  This code, then became the minimum 

standard for the State of Arizona.  Copper Canyon Fire and Medical Authority is in compliance 

with this minimum standard because they had adopted the 2012 International Fire Code in 2014.  

The State Fire Marshal’s Office does strictly require new residential subdivisions to provide a 

water supply for fire flow in accordance with Appendix B of the 2012 IFC.  If a subdivision is 

unable to meet the fire flow prescribed in Appendix B of the 2012 IFC, then they will utilize 

NFPA 1142 to determine the minimum water supply for fire flow.  Additionally, the State Fire 
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Marshal’s Office does not allow for automatic fire sprinklers to replace the water supply for fire 

flow. They will, however, allow other fire agencies to make that “trade-off” in certain situations, 

if it is within written policy, and does not conflict with Arizona Revised Statute § 9-807; which 

prohibits municipalities from requiring fire sprinklers in one- and two-family residences (unless 

a sprinkler ordinance was in place prior to December 31, 2009). 

 The second research question addressed the concern that Copper Canyon Fire might be 

enforcing the fire code in a manner that is inconsistent with other fire agencies throughout the 

State of Arizona.  To answer this question, the researcher conducted a survey with members of 

the Arizona Fire Marshals’ Association (AFMA).  An email was sent to the 274 members of 

AFMA requesting that they complete the survey.  Twenty-eight anonymous members 

participated and completed the survey.  Out of the 28 responses, 27 were fire agency personnel, 

representing 22 different fire agencies.  The communities protected by these 22 different fire 

agencies, ranged in population from approximately 2,000 people to 526,000 people.  The one 

response that was not from a fire agency, was from a private business that provides code plan 

review and inspection services (Appendix C). 

 The data received from the survey revealed that 24 out of the 28 participants are 

enforcing the 2012 International Fire Code.  One participant is enforcing the 2015 International 

Fire Code, and three are enforcing older versions of the International Fire Code.  When asked if 

participants require new subdivisions to meet the requirement for water supply for fire flow, all 

28 participants, or 100%, replied, “Yes.”  When asked if the participant approves new 

subdivisions that provide no water supply for fire flow, 26 out of 28 participants replied, “No.”  

The two that replied “Yes”, clarified in their answer to the question that followed, that they 

would allow sprinkler systems with storage tanks to be utilized in those situations, and one also 
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indicated that he has not had to deal with that issue since his predecessor left.  Considering all 28 

responses, including clarifications, it is deduced that all fire code officials that participated in the 

survey, require some form of water supply for fire protection for new subdivisions (Appendix C). 

 The survey also posed the question, “What options are acceptable for a subdivision 

developer to provide for water supply for fire flow when no water mains are available?”  

Twenty-seven participants responded to this question with a variety of answers, including; 

sprinkler homes, city water mains, above-ground tanks, NFPA 1142, or no other options.  The 

responses to this question are represented in Figure 2. 

 

Figure 2. Water Supply Options Given by Survey Participants When No Water Mains Are 
Available 
 
 

Water Supply Option Listed by 
Participants 

Number of Participants That Listed the 
Option 

Sprinkler systems installed in all homes 9 
Water storage tank 8 
No alternatives to water mains 7 
NFPA 1142 3 
Private water company service 2 
Above ground mains connected to water 
supply 

1 

International Wildland Urban Interface Code 1 
Development Services Division decides 1 
Have not had to deal with this issue 1 

  

 

 The responses to the survey questions provide the answer to the second ARP research 

question.  It is evident that other fire code officials throughout the State of Arizona, from small 

communities to large communities, are requiring new one- and two-family residential 

subdivisions to provide water supply for fire flow to meet the fire code requirement.  The ways 
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in which developers are able to meet the water supply requirement, again, seems consistent 

throughout the State; water mains supplying fire hydrants with a flow consistent with Appendix 

B of the IFC, a water supply sufficient to meet the NFPA 1142 Standard or fire sprinklers within 

each home.  These three means of water supply are approved in both urban and rural 

communities. 

 To answer the third research question, the researcher examined existing documents that 

pertained to subdivisions that were previously reviewed through the plat approval process.  The 

two most recent subdivisions that were reviewed were The Preserve and Millwood Estates, 

which were approved in 2006.  Both of these subdivisions were reviewed by the Camp Verde 

Fire Chief at that time.  Neither of these subdivisions had access to water mains to provide water 

supply; therefore, the Fire Chief required that each home be provided with an automatic fire 

sprinkler system.  This requirement was recorded within the subdivisions’ Covenants, 

Conditions, and Restrictions (CC&Rs) (Appendices D & E).  Unfortunately, neither the Town 

nor the Fire District can enforce CC&Rs, and since the requirement for fire sprinklers was not 

recorded on the final plat, some homes were built within these subdivisions without fire sprinkler 

systems. 

 Three other subdivisions within the Town of Camp Verde were required to provide fire 

hydrants supplied by water mains.  These three subdivisions, The Cliffs platted in 1994, The 

Verde Cliffs platted in 2004, and Equestrian Estates platted in 2006, all had accessible water 

mains.  Additionally, there were two subdivisions that were identified that did not have any 

requirement for water supply for fire flow; Pebble Rock, platted in 2006 and Arena Del Loma 

Estates, platted in 1995.  It appears that these two subdivisions were not routed to the Fire 
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District for review.  Figure 3 shows the identified subdivisions and what was required for water 

supply for fire flow. 

 

Figure 3. Subdivisions Approved in Camp Verde and the Requirement for Water Supply 
 
 

Subdivision Year Approved Water Supply Requirement 

The Cliffs 1994 Fire hydrants supplied by 
water mains 

Arena Del Loma Estates 1995 None 

Verde Cliffs 2004 Fire hydrants supplied by 
water mains 

Equestrian Estates 2006 Fire hydrants supplied by 
water mains 

Millwood Estates 2006 Automatic fire sprinklers 
installed in all homes 

Pebble Rock 2006 None 

The Preserve 2006 Automatic fire sprinklers 
installed in all homes 

 

 

 From the documents found, it is apparent that as far back as 1994, Copper Canyon Fire 

and Medical Authority enforced the requirement for water supply for fire flow for new 

residential subdivisions, albeit apparently somewhat inconsistently.  The two methods identified 

to provide some form of water supply for fire flow were fire hydrants supplied by water mains or 

automatic fire sprinkler systems.  It does not appear that NFPA 1142 was utilized previously by 

Copper Canyon Fire and Medical Authority. 

 In summary, the data collected through the research process solidifies that Arizona State 

law does require that communities, at minimum, abide by the state adopted fire code, which 

currently is the 2012 edition of the International Fire Code.  And although state law prohibits 
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municipalities from requiring fire sprinklers (unless previously required by ordinance), 

municipalities and fire agencies can legally accept automatic fire sprinklers as an alternative 

method for providing water supply for fire flow.  Copper Canyon Fire and Medical Authority 

interprets and applies the fire code requirement for water supply for fire flow consistently with 

Arizona State law, as well as with other fire code officials throughout the state.  All fire code 

officials that participated in the survey acknowledged the necessity for water supply for fire flow 

to be provided to new subdivisions and accepted water mains and fire hydrants, water supply in 

accordance with NFPA 1142, or automatic fire sprinklers as a means of meeting the requirement 

for water supply for fire flow.  Lastly, it was documented that as early as 1994, Copper Canyon 

Fire and Medical Authority (Camp Verde Fire District at the time) required new subdivisions to 

provide a water supply for fire flow.  Moreover, five out of seven subdivisions that were 

approved between the years of 1994 and 2006 were required to provide a water supply for fire 

flow in some manner.  And it appears that the two subdivisions that were not required to provide 

water supply were not reviewed by the fire district. 

Discussion 

The results of the research along with the findings of the literature review gave the 

researcher the ability to evaluate the current situation of Copper Canyon Fire and Medical 

Authority’s enforcement of the fire code requirement for water supply for fire flow for new 

residential subdivisions.  As stated earlier, Copper Canyon Fire and Medical Authority fire 

prevention personnel deem the 2012 International Fire Code’s requirement in Section 507 for 

water supply for fire flow to be mandatory for new subdivisions seeking plat approval.  This was 

confirmed through the interviews with personnel from the Arizona State Fire Marshal’s Office as 

well as the review of Arizona Revised Statutes.  The Arizona Revised Statutes explicitly require 
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a fire code to be adopted to set a minimum standard for the entire state, and then require the 

enforcement of compliance with the state adopted code (Powers and duties; arson investigators, 

2007).  To substantiate this, the Acting Arizona State Fire Marshal, Frederick Durham, wrote in 

a letter to the researcher, 

The current Arizona State Fire Code is the 2012 International Fire Code as amended and 

adopted.  This code satisfies the legal requirement set out in ARS §37-1383.  By this 

statute this code is the minimum standard for the safeguarding of life and property from 

fire and fire hazards. (Durham, 2016) 

Though it was established by state law that the 2012 IFC was the minimum standard that 

Copper Canyon Fire and Medical Authority could enforce, it was of foremost priority for the 

researcher to understand how the Arizona State Fire Marshal’s Office was interpreting and 

applying the specific fire code requirement for water supply.  Copper Canyon Fire and Medical 

Authority construed, that while it was mandatory to require a water supply, there was flexibility 

within the code as to how water supply could be provided.  Mr. Durham addressed this within his 

letter.  He elucidates, 

Of particular issue is the requirements for fire flow as applied in Appendix B. B101.1 sets 

“The procedure for determining fire-flow requirements for buildings or portions of 

buildings hereafter constructed shall be in accordance with this appendix.”  All buildings 

have a determined fire flow requirement calculated by the construction type, and floor 

area of the building.  These flow rates are from one thousand gallons per minute for a 

single-family home less than three thousand six hundred square feet, to eight thousand 

gallons per minute on a large structure. 
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Understanding that these flows may not be available in all areas there are two 

specific modifications within the fire code.  Firstly, section B103.1 allows the fire chief 

to reduce the fire flow requirements for isolated buildings or group of buildings in rural 

areas or small communities where the development of full fire flow requirements is 

impractical.  This section does allow for a reduction of flow requirements, it has no 

numeric value attached as to how much it may be reduced.  This section does not state 

that fire flow may be eliminated entirely, just a reduction may be authorized. 

The second part of the fire flow modification that this office applies on a regular 

basis is section B103.3 ‘Areas without water supply systems.’  This specifically applies 

to rural and suburban areas without water supply systems.  Using the calculations as 

approved by NFPA 1142, sufficient water supply systems utilizing water tanks or other 

water sources are approved. 

Any construction within your fire district may be approved using either of the 

above methods for determining a reasonable fire flow for the occupancy and type of 

construction.  When utilizing these methods for reduction, other factors may be 

considered, including but not limited to; fire sprinklers, building construction type, 

building separation, etc. (Durham, 2016) 

Using this letter from the Acting State Fire Marshal as an evaluative tool, it is reasonable 

to assess that Copper Canyon Fire and Medical Authority is in compliance with state law and the 

Arizona State Fire Marshal’s Office in their interpretation and application of the fire code’s 

requirement for water supply.  However, at the end of his letter, Mr. Durham writes, “Ultimately, 

it is the decision of the Fire District and the community as to the level of protection afforded the 

residents of your town” (Durham, 2016).  This statement could potentially give local elected 
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officials the impression that they could still have justification to not require water supply for new 

subdivisions, which is why it was important to collect data as to what other communities are 

requiring, especially small communities with limited water supply systems. 

The results of the survey provided the researcher with an understanding that Copper 

Canyon Fire’s interpretation and application of the requirement for water supply was fairly 

consistent with fire code officials throughout the state.  All fire code officials that participated in 

the survey stated that they require water supply for new subdivisions, even fire code officials that 

serve communities with a population as low as 2,000 people.  The responses to the survey 

corroborate the International Fire Code commentary that states the IFC allows for alternative 

water supplies.  Many survey participants pointed to NFPA 1142 as an alternative to the 

Appendix B fire flow table, but still falling within the parameters of the IFC code requirement 

for an adequate water supply. 

While the days of putting out a structure fire with a bucket brigade are over, the theology 

behind the NFPA 1142 requirement for an alternative water supply is the same as the fire 

wardens’ requirement to have leather buckets filled with water placed outside of your home; a 

water source must be within a close proximity and a way of getting the water to the fire must be 

accessible by suppression responders (The Colonial Period, 2016). 

Additionally, although not explicitly stated within the International Fire Code or the 

National Fire Protection Association Standard 1142, it was identified through the survey that 

many fire code officials are accepting automatic fire sprinkler systems as a provision of water 

supply for fire flow.  This coincides with Benfer and Scheffey’s (2014) finding that when a 

sprinkler system is present, significantly less water is used to suppress the fire.  Consequently, a 

fire code official could theorize that with the activation of a properly functioning automatic fire 
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sprinkler system in the event of a fire, that the amount of water provided by the responding fire 

apparatus could be sufficient to extinguish the fire. 

While challengers have claimed that this is a new and unreasonable requirement that will 

stifle growth within our community, it is apparent that former fire code officials for Copper 

Canyon Fire and Medical Authority recognized the necessity for water supply for fire flow in 

new residential developments and did require as much.  While the documents discovered through 

the research process revealed that different subdivisions had different requirements for water 

supply, it appears that the fire code requirement was applied in a manner that is fairly consistent 

with the current application.  The three subdivisions that were required to provide fire hydrants 

supplied by water mains were developed in locations that had water mains accessible within a 

reasonable distance.  The two subdivisions that were required to install fire sprinkler systems 

within each home were developed a great distance from the water system; therefore, it was 

reasonable to accept fire sprinklers as an alternative to fire hydrants.  Unfortunately, at the time 

of approval, it was not understood that because the requirement to install the sprinklers was 

recorded in the CC&Rs, that is was then unenforceable by the town or fire district.  Today, when 

a residential subdivision opts to install fire sprinklers in the homes, in lieu of fire hydrants or a 

water storage, then that information would be recoded on the final plat. 

As the National Commission on Fire Prevention and Control (1973) pointed out over 40 

years ago, 

A law is effective only to the extent that it is enforced, and so it is with a fire prevention 

or building code.  Many serious building fires have been the result, not of code 

deficiencies, but of lax enforcement… Vigilance is needed in the review of plans and in 
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inspection during construction. (National Commission on Fire Prevention and Control, 

1973) 

With the consistent enforcement of this requirement for water supply, first responders 

will be better equipped to provide suppression services to our community; which is even more 

imperative today than even just a few decades ago, as was discovered through the research 

conducted by UL and NIST (Roman, 2015).  Additionally, as water supplies increase throughout 

the community, the residents will benefit as well through their insurance rating.  As the 

Insurance Services Office reports, “forty percent of your community’s public protection 

classification (PPC™) grading is based on your water supply” (Insurance Services Office, n.d.). 

As Benfer and Scheffey (2014) articulated, “The basic method for controlling building 

fires by fire departments is through the use of water,” and the assurance of water supplies being 

available for fire protection is critical to the safety of a community.  Through this research, it was 

determined that as Copper Canyon Fire and Medical Authority previously assessed, the 

requirement for the provision of water supply for fire flow is mandatory for new subdivision, 

even in rural areas without a municipal water supply system.  Furthermore, it is acceptable to 

provide the water supply for fire flow either through compliance with the table in Appendix B of 

the International Fire Code, or NFPA 1142, or in other situations, through the installation of 

automatic fire sprinkler systems. 

Recommendations 

This applied research project assessed the problem of Copper Canyon Fire and Medical 

Authority coming under scrutiny for enforcement of the fire code requirement for water supply 

for fire flow, and not knowing if they were legally and appropriately interpreting and applying 
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the requirement.  This project gave the researcher the ability to focus on key areas to provide 

clarity to be able to provide an answer for the problem. 

First, in looking at the legality of the code requirement, it was identified that Copper 

Canyon Fire and Medical Authority’s interpretation, application and enforcement of the fire code 

is in compliance with Arizona State law.  Copper Canyon Fire and Medical Authority is 

enforcing the State Fire Code, the 2012 IFC, as the minimum standard.  Additionally, Copper 

Canyon Fire and Medical Authority does not require fire sprinkler systems to be installed in one- 

and two-family residences since they did not have a fire sprinkler ordinance in place before 

December 31, 2009; thus, complying with A.R.S. § 9-807. 

Though fire sprinklers are not required by Copper Canyon Fire in one- and two-family 

residences, they are acceptable should the developer choose to have them installed rather than 

providing an on-site water storage in rural areas where water mains are not accessible.  It is a 

recommendation of this research project, at the counsel of the Acting State Fire Marshal, that a 

policy be created that outlines when it is acceptable to allow fire sprinkler system installations as 

an alternative water supply method.  Furthermore, it is recommended that a written policy be 

created delineating the acceptable water supply sources for fire flow, and under what conditions 

each of the sources would be permissible.  This new written policy would define that if water 

mains are accessible within a reasonable distance, connection to the water system would be 

required; which would provide a fire flow that meets the requirement of the IFC Appendix B.  If 

a water system was not within a reasonable distance, then NFPA 1142 would be utilized to 

calculate a water supply and flow amount that the developer must provide.  Otherwise, it would 

be acceptable, should the developer, without solicitation, opt to provide automatic fire sprinkler 

systems in all buildings within the subdivision. 
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Additionally, it is a recommendation of this research project that Copper Canyon Fire and 

Medical Authority fire prevention personnel outreach to local elected officials as well as 

developers to have dialogue regarding this matter.  Education is always a priority of community 

risk reduction.  It is projected that with communication and education, the fire code requirements 

will be better understood and met with less resistance. 

Finally, the researcher recommends that Copper Canyon Fire and Medical Authority 

personnel apply the fire code requirement for water supply with consistency with all new 

development.  The written policy will assist in this; however, as stated previously, laws and 

policies are only as good as they are enforced.  With inconsistent application, it only inspires 

push back and solicits a lack of confidence in code officials and the codes. 

The researcher is confident that other fire agencies within the State of Arizona can utilize 

this research to assist them with similar conflicts regarding fire code requirements.  Since this 

project began, the researcher has been approached by numerous fire agencies that are currently 

dealing with this same struggle.  Also, it has been brought to the researcher’s attention that the 

developers in Camp Verde that are challenging this requirement are taking their concern to the 

state legislators level.  Hopefully, this research provides clear and logical data to assist elected 

officials and fire code officials in making informed decisions for their communities, whether 

small or large. 
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Appendix B 

Interview with Arizona State Fire Marshal’s Office 
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Arizona State Fire Marshal’s Office 
Frederick Durham - Acting Arizona State Fire Marshal 
September 21, 2016 at 4:30 PM 
 

1.  Is there state legislation that requires municipalities or fire agencies to enforce the same 
fire code as the State Fire Marshal’s Office, or a newer edition?    
Yes.  ARS 37-1383 and Arizona Administrative Code Title 4, Chapter 36, Article 2 

2. Is a municipality or fire agency in violation of State law or policy if they are not 
enforcing the same minimum standards as the State Fire Marshal’s Office? 
Yes.  In 2015, the Governor approved the 2012 IFC to be the State Fire Code, which 
became effective January 1, 2016. 

3. If a municipality or fire district chose to not adopt a fire code, would the code adopted by 
the State Fire Marshal’s Office be the default code?  Would a developer have to abide by 
the State adopted code anyways? 
Yes. 

4. Can a municipality or fire district choose to enforce a lesser restrictive code than what 
the State Fire Marshal’s Office has adopted? 
Not if they are to be considered compliant with state law. 

5. Can a municipality or fire district amend sections out of the adopted fire code and still be 
in compliance with state requirements?  Example: Could the Town of Camp Verde amend 
the 2012 IFC to eliminate the requirement for water supply for fire flow? 
No, not really.  The State Fire Marshal’s Office could then come in as the authority 
having jurisdiction and then all development would have to be run through our office.  
But we don’t want that.  We want local fire agencies to provide their own enforcement.  
Agencies can find equivalent alternatives to the fire code that meet the intent of the code, 
but they cannot just eliminate a portion of the code.  And if Camp Verde decided to not 
require water supply, the residents would suffer; insurance companies are starting to not 
insure homes that have an ISO rating of 10.  Also, the requirement for water supply is not 
new to the 2012 edition.  The requirement was even in the 1988 Uniform Fire Code. 

6. Lastly, as I mentioned in my previous email, currently our fire district accepts residential 
fire sprinkler systems as an adequate water supply for residences within new subdivisions 
coming in for plat approval.  With this being inconsistent with the state application of the 
requirement for water supply, are we in violation of any state laws or policies?  Do we 
need to bring our enforcement into alignment with the State Fire Marshal’s Office 
interpretation and application and require water supply (in the form of water mains and 
hydrants or water storage and connections) regardless of sprinkler installation? 
It is perfectly legal for you to accept fire sprinklers in lieu of NFPA 1142 water storage.  
In all reality, the fire sprinklers provide better protection than a few thousand gallons of 
water sitting in a tank anyways.  But this needs to be put in writing as a policy, so that it 
is done evenly, fairly and uniformly.  Also, you cannot tell developers to install fire 
sprinklers, or even say, “if you stall sprinklers as fire flow, then…” and so on.  That 
would be in conflict with ARS 9-807. 

7. Thank you.  Would you be willing to write a letter on your letterhead stating the position 
of the State Fire Marshal’s Office? 
Yes. 
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Appendix C 

Survey Responses 
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Appendix D 

Millwood Estates Covenants, Conditions, and Restrictions 

 



FIRE FLOW REQUIREMENT IN RURAL COMMUNITIES 
79 

 

 

 



FIRE FLOW REQUIREMENT IN RURAL COMMUNITIES 
80 

 

 

 



FIRE FLOW REQUIREMENT IN RURAL COMMUNITIES 
81 

 

 

 



FIRE FLOW REQUIREMENT IN RURAL COMMUNITIES 
82 

 

 

 



FIRE FLOW REQUIREMENT IN RURAL COMMUNITIES 
83 

 

 

 



FIRE FLOW REQUIREMENT IN RURAL COMMUNITIES 
84 

 

 

 



FIRE FLOW REQUIREMENT IN RURAL COMMUNITIES 
85 

 
 

Appendix E 

The Preserve Covenants, Conditions, and Restrictions 
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