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Executive Summary
Emergency Services Consulting International (ESCI) was engaged by Wake County, North Carolina to
review the existing cost share agreements with the eight cost share fire departments serving parts of
unincorporated Wake County and to establish a methodology that can be used moving forward to make
distribution of available fire tax funds more equitable, reasonable and defensible. This report is the
culmination of that process and begins with a general description of the fire services system serving
unincorporated Wake County.
Unincorporated Wake County is served by a number of municipal and not-for-profit fire departments.
Eight of those departments; Apex, Garner, Holly Springs, Fuquay-Varina, Morrisville, Rolesville, Wake
Forest and Zebulon, are considered cost-share departments that receive a portion of their funding
through the Wake County fire district tax levy. The remainder of their funding is provided by their
respective municipalities. The population served by these eight departments in the unincorporated
areas that total approximately 188,854, based on 2012 U.S. Census estimates.
In order for ESCI to produce an alternative method for calculating the cost-share between the county
and the study departments, ESCI first reviewed each agency, their operations and their funding
mechanisms. ESCI conducted stakeholder interviews within each community that included
representatives of the fire department as well as municipal leadership. These meetings were intended
to obtain relevant information to the project and included elements such as department history,
deployment of stations and resources, staffing methodologies, economic development concerns,
occupancy (residential versus commercial), target hazards, growth rates, etc. Within the body of this
report is a summary of each of those stakeholder interviews as well as comparisons between the study
departments and national available benchmark data where appropriate. Comparisons include percent of
total budget from cost-share, total valuation, unincorporated valuation, cost per capita, cost per
incident and cost per square mile, to name a few.
As a part of the overall review of each study agency, departmental budgets were evaluated to
determine historical changes and how the county’s contribution has changed over time. As of fiscal year
2014, the cost share departments were allocated 32.63 percent of the total fire district levy. At historic
rates from the past four years, that percentage will increase to 38.88 percent by 2020 compared to a
rate of 28.05 percent in 2010. Total allocations in the fiscal year 2014 ranged from a low of $422,737 to
Holly Springs to a high of $1,650,766 to Garner.
In addition to internal and national benchmark comparisons, ESCI also reviewed information from
various jurisdictions around the southeast including Mecklenburg County, NC; Guilford County, NC;
Greenville County, SC; Fairfax County, VA; Montgomery County, MD; Fulton County, GA; Gwinnett
County, GA; Pinellas County, FL; Tualatin Valley Fire and Rescue, OR, Clackamas County, OR and Duval
County, FL. These comparable jurisdictions use a variety of methods to fund fire protection in their
unincorporated areas with most having individual tax rates for multiple fire districts. The benchmark
data included within the body of the report is footnoted as necessary but several caveats need to be
stated. The fire service has historically been limited in the dissemination of benchmark data; therefore,
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the only viable information available for comparison purposes is produced by the U.S. Fire
Administration. This data is generated annually from peer surveys sent to every fire department in the
U.S. and, when returned, the results are tabulated and distributed. The data is not validated in any way
and, in most cases, does not consider the variety of services provided by the respondent departments
nor does it consider geographical area. In most cases, the benchmark information is simply tied to
population, which can be condensed into a small area or spread across a vast response area. It is
important for the reader to understand these caveats that are mentioned where appropriate and not
take any one statistical comparison as an independent indicator of service level or evaluation of
efficiency.
ESCI used the information from the comparable data between the cost-share departments and
constructed a number of ways in which those departments could be funded through the fire district tax
levy including funding based on area served, valuation, heated square footage, service demand and
population. Those elements were also weighted to construct a multiple-variable model that can be used
to include each element in a combined model. The following figures represent the individual elements
(un-weighted) for each cost-share department.
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23.1%
76.9%

Assessed
Value
78.7%
21.3%

Heated Sq.
Ft.
87.2%
12.8%

Service
Demand
91.9%
8.1%

18.0%

48.0%

58.3%

82.0%

52.0%

18.6%

Jurisdiction

Area

Population

Parcels

Composite

Apex
Hipex

87.5%
12.5%

81.3%
18.7%

75.0%
25.0%

63.2%

47.0%

47.4%

47.0%

41.7%

36.8%

53.0%

52.6%

53.0%

53.2%

58.0%

57.2%

47.5%

42.9%

46.3%

81.4%

46.8%

42.0%

42.8%

52.5%

57.1%

53.7%

42.5%

85.1%

90.4%

88.5%

91.4%

88.1%

81.0%

57.5%

14.9%

9.6%

11.5%

8.6%

11.9%

19.0%

Morrisville
Morrisville
Rural

38.4%

74.2%

83.5%

47.4%

94.6%

88.3%

71.1%

61.6%

25.8%

16.5%

52.7%

5.4%

11.7%

28.9%

Rolesville
Rolesville
Rural

10.7%

33.6%

46.5%

98.4%

36.0%

36.9%

43.7%

89.3%

66.4%

53.5%

1.6%

64.0%

63.1%

56.3%

43.2%

74.0%

80.4%

84.5%

81.3%

79.9%

73.9%

56.8%

26.0%

19.6%

15.6%

18.7%

20.1%

26.1%

14.2%
85.8%

59.9%
40.1%

67.7%
32.3%

78.0%
22.0%

48.2%
51.8%

46.8%
53.2%

52.5%
47.5%

FuquayVarina
Furina
Garner
Garner
Rural
Holly
Springs
Holly
Springs
Rural

Wake
Forest
Wakette
Zebulon
Wakelon

The multiple-variable weights were assigned randomly as illustrated below and should be finalized
through consensus before applying the multiple-variable calculations that follow. They are provided
here as an example of how this methodology could be used, and does not constitute a final weighted
recommendation, which will be made after receiving public and stakeholder input.
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Multiple Variable Weights
Multiple Variable #1
Area
Valuation
Heated Square Footage
Service Demand
Population
Parcels

10%
25%
10%
25%
15%
15%
100%

Multiple Variable #2
Area
Valuation
Heated Square Footage
Service Demand
Population
Parcels

5%
20%
10%
40%
15%
10%
100%

Multiple Variable #3
Area
Valuation
Heated Square Footage
Service Demand
Population
Parcels

10%
5%
15%
30%
35%
5%
100%

Jurisdiction

Multiple
Variable #1

Multiple
Variable #2

Multiple
Variable #3

Apex
Hipex

79.0%
21.0%

83.6%
16.4%

81.6%
18.4%

Multiple
Variable
#1
49.6%
50.4%

Jurisdiction
Fuquay-Varina
Furina

Multiple
Variable
#2
53.4%
46.6%

Multiple
Variable
#3
50.8%
49.2%

Jurisdiction

Multiple
Variable #1

Multiple
Variable #2

Multiple
Variable #3

Garner
Garner Rural

48.8%
51.2%

51.7%
48.3%

49.2%
50.8%

Jurisdiction
Holly Springs
Holly Springs Rural

Multiple
Variable
#1
83.6%
16.4%

Multiple
Variable
#2
86.1%
13.9%

Multiple
Variable
#3
85.0%
15.0%
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Jurisdiction
Morrisville
Morrisville Rural

Multiple
Variable
#1
70.0%
30.0%

Multiple
Variable
#2
67.1%
32.9%

Multiple
Variable
#3
71.8%
28.2%

Jurisdiction

Multiple
Variable #1

Multiple
Variable #2

Multiple
Variable #3

Rolesville
Rolesville Rural

49.6%
50.4%

60.3%
39.7%

53.7%
46.3%

Jurisdiction
Wake Forest
Wakette

Jurisdiction
Zebulon
Wakelon

Multiple
Variable
#1
76.2%
23.8%

Multiple
Variable
#2
79.0%
21.0%

Multiple
Variable
#3
77.9%
22.1%

Multiple
Variable
#1
56.9%
43.1%

Multiple
Variable
#2
62.6%
37.4%

Multiple
Variable
#3
57.2%
42.8%

The overall intent of this project was to evaluate the current methodology of providing the cost-share
departments with funding for providing emergency services to the unincorporated areas that they serve
and to develop a useable, long-term, defensible system of providing that funding in the future. The
information provided within this report should be reviewed by each individual organization and
municipality and consensus formed on what model to use moving forward. Once the weights provided
in the multiple-variable model are determined, ESCI would recommend that model for future funding.
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Organization Overview
Emergency Services Consulting International (ESCI) was engaged by Wake County, North Carolina to
review the existing cost share agreements with the eight cost share fire departments serving parts of
unincorporated Wake County and to establish a methodology that can be used moving forward to make
distribution of available fire tax funds more equitable, reasonable and defensible. This report is the
culmination of that process and begins with a general description of the fire services system serving
unincorporated Wake County. Throughout this report, certain elements of data analysis are presented
alongside benchmark data obtained from a variety of sources. Certain limitations apply to any such
available benchmark data and no single element or benchmark should be considered individually as a
means of determining service delivery capabilities, resource utilization or cost effectiveness. Information
provided here should be viewed as a whole before determining the future direction of the fire
departments serving unincorporated Wake County.

SERVICE AREA POPULATION AND DEMOGRAPHICS
Wake County, North Carolina is the second most populous county in the state and serves as home to the
State Capital. As of the 2010 census, the total county population was 900,993 (952,151 – 2012). The
county contains the following municipalities and their respective 2010 and (2012) populations1.

1

•

Apex – 37,476 (40,420)

•

Cary – 135,234 (145,693)

•

Garner – 25,745 (26,732)

•

Holly Springs – 24,661 (26,865)

•

Fuquay-Varina – 17,937 (19,929)

•

Knightdale – 11,401 (12,724)

•

Morrisville – 18,576 (20,591)

•

Raleigh – 403,892 (423,179)

•

Rolesville – 3,789 (4,263)

•

Wake Forest – 30,117 (32,936)

•

Wendell – 5,845 (6,155)

•

Zebulon – 4,433 (4,610)

U.S. Census Bureau. American FactFinder.
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Subtracting the municipal population results in an unincorporated population of 181,887, based on the
2010 census and a 2012 estimate of 188,854. As of the writing of this report, there were a total of 21 fire
departments providing fire protection and first response emergency medical services throughout Wake
County. Of these, eight departments participate in the cost share and protect both municipal and
unincorporated areas. Those departments include:
•

Town of Apex Fire Department

•

Town of Fuquay-Varina Fire Department

•

Garner Fire and Rescue

•

Town of Holly Springs Fire Department

•

Town of Morrisville Fire Department

•

Rolesville Rural Fire Department

•

Wake Forest Fire Department

•

Town of Zebulon Fire Department

The remainder of the county is provided protection through municipal or non-profit fire departments.
The figure below illustrates the various departments and coverage areas related to the cost share.
Figure 1: Overview of General Service Area
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The total land area of Wake County is estimated at 857 square miles including all municipalities,
Research Triangle Park (RTP) and Raleigh Durham International Airport (RDU). 300.75 square miles are
contained within the municipalities leaving approximately 548.55 square miles, with RDU excluded, as
unincorporated area. This produces a total county population density of 1,111.96 per square mile and
an unincorporated population density of 344.28 per square mile. These numbers, however, can be
deceiving since a number of higher density pockets exist in unincorporated areas around the fringes of
the municipalities. To confuse matters even further, census data indicates that the municipalities see a
daytime decline in population of 11,841 due to commuting from/to other areas for work and/or
shopping. No data is available for the county as a whole regarding commuter changes to population.
The cost share departments provide services to a total of 282.95 square miles of unincorporated Wake
County with a total estimated resident population of 95,867. The following subsections review each of
the cost share departments and the specific areas and populations they serve both inside their
respective municipalities and the unincorporated areas they serve.

Town of Apex Fire Department
The Town of Apex Fire Department (AFD) serves a municipal population of 40,420 based on the 2012
census in an area of 15.37 square miles. Census data indicates that the town experiences a net decrease
in population due to daytime commuting of approximately 5,9912. AFD also serves approximately 51.17
square miles of unincorporated Wake County known as the Hipex part of the county-wide rural fire
district. Approximately 18,516 persons reside within the Hipex district based on January 2014 Wake
County estimates.

Town of Fuquay-Varina Fire Department
The Town of Fuquay-Varina Fire Department (FVFD) serves a municipal population of 19,929 based on
the 2012 census in an area of 12.16 square miles. Census data indicates that the town experiences a net
decrease in population due to daytime commuting of approximately 6002. FVFD also serves
approximately 55.26 square miles of unincorporated Wake County known as the Furina part of the
county-wide rural fire district. Approximately 23,816 persons reside within the Furina district based on
January 2014 Wake County estimates.

Garner Fire-Rescue
Garner Fire-Rescue (GFR) serves a municipal population of a 26,732 based on the 2012 census in an area
of 14.79 square miles. Census data indicates that the Town of Garner experiences a net increase in
population of 174 due to daytime commuting2. GFR also serves approximately 64.76 square miles of
unincorporated Wake County known as the Garner Suburban district. Approximately 28,368 persons
reside in the Garner Suburban district based on January 2014 Wake County estimates.

Town of Holly Springs Fire Department
The Town of Holly Springs Fire Department (HSFD) serves a municipal population of 26,865 based on the
2012 census in an area of 15.14 square miles. Census data indicates that the town sees a net decrease in
2

U.S. Census Bureau. Commuting Files. Table 3. Commuter-Adjusted Daytime Population: Places.
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population due to daytime commuting of 6,1572. HSFD also serves approximately 20.49 square miles of
unincorporated Wake County known as the Holly Spring Rural part of the county-wide rural fire district.
Approximately 2,687 persons reside in the Holly Springs Rural district based on January 2014 Wake
County estimates.

Town of Morrisville Fire Department
The Town of Morrisville Fire Department (MFD) serves a municipal population of 20,591 based on 2012
census data in an area of 8.30 square miles. Census data indicates that the town experiences a net
increase in daytime population due to commuting of approximately 6,2942. MFD also serves
approximately 13.31 square miles of unincorporated Wake County known as the Morrisville Rural part
of the county-wide rural fire district. Approximately 1,166 persons reside in the Morrisville Rural district
based on January 2014 Wake County estimates.

Rolesville Rural Fire Department
The Rolesville Rural Fire Department (RRFD) serves a municipal population of 4,263 based on 2012
census data in an area of 3.94 square miles. Commuter data was not available for the Town of Rolesville.
RVFD also serves approximately 32.88 square miles of unincorporated Wake County known as the
Rolesville Rural part of the county-wide rural fire district. Approximately 8,920 persons reside in the
Rolesville Rural district based on 2014 Wake County estimates.

Wake Forest Fire Department
Wake Forest Fire Department (WFFD) serves a municipal population of 32,936 based on 2012 census
data in an area of 15.21 square miles. Census data indicates that the town experiences a net decrease in
population due to commuting of approximately 3,8162. WFFD also serves approximately 19.97 square
miles of unincorporated Wake County known as the Wakette portion of the county-wide rural fire
district. Approximately 7,494 persons reside in the Wakette district based on 2014 Wake County
estimates.

Town of Zebulon Fire Department
Zebulon Fire Department (ZFD) serves a municipal population of 4,610 based on 2012 census data in an
area of 4.17 square miles. Census data indicates that the Town of Zebulon experiences a net increase in
daytime population due to commuting of approximately 1,8072. ZFD also serves approximately 25.11
square miles of unincorporated Wake County known as the Wakelon portion of the county-wide rural
fire district. Approximately 4,900 persons reside in the Wakelon district based on 2014 Wake County
estimates.
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The following figure summarizes the areas served by the cost share departments based on municipal
and unincorporated area.
Figure 2: Comparison of Service Area (Square Miles)3

70
60
50
40
30
20
10
0

Municipal Area

Unincorporated Area

Based on raw service area values, the cost share departments are serving a total municipal land area of
89.08 square miles and an unincorporated land area of 282.95 square miles. The figure below evaluates
population on same level.
Figure 3: Comparison of Population Served4
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3
4

Unincorporated Population

U.S. Census Bureau and Wake County Fire Services.
Ibid.
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The cost share departments are providing services to a total of 176,346 persons within the
municipalities plus another 95,867 in the unincorporated areas. The figure below represents the two
previous figures in a population per square mile perspective.
Figure 4: Population by Square Mile5

The overall municipal population per square mile calculates to 1,979.6 while the unincorporated
population per square mile calculates to 338.8. Again, this value can be misleading due to the high
variability of population densities in the unincorporated areas. This will be discussed later in more detail.
The figure below compares the percentage of unincorporated area and population served to the total
area and population of the municipal and unincorporated areas combined.

5

ESCI generated data.
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Figure 5: Percentage Unincorporated Area/Population6
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In summary, all of the cost share departments are providing service to a higher percentage of land area
in the unincorporated areas than within their respective municipalities. Only four of the cost share
departments are providing services to a larger population in the unincorporated areas then within their
respective municipalities. This is provided to illustrate the differences in the departments and the
communities they serve across Wake County.

HISTORY AND GENERAL DESCRIPTIONS
In order to grasp a true understanding of the various organizations providing fire protection and other
emergency services to unincorporated Wake County, the following section is intended to provide a
general description of each cost share department regarding infrastructure, equipment and services
provided.

Town of Apex Fire Department
The Town of Apex Fire Department (AFD) was created as a municipal fire department in 2002 when
Apex Volunteer Fire Department consolidated with the town. AFD has transitioned from a
predominantly volunteer organization to its current form as a predominantly career emergency services
provider.
AFD operates from four strategically placed stations serving both the Town of Apex and unincorporated
Wake County, as discussed previously, with four engines, two aerial apparatus, two tankers, three
rescue apparatus and one brush/wildland unit. Stations 1, 2 and 3 are single engine company stations
while Station 4 operates an engine and an aerial device. All other apparatus are cross-staffed based on
need or in reserve status.

6

Wake County Fire Services.
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The department maintains an administrative staff of six including the fire chief, assistant fire chief, fire
marshal, deputy fire marshal, fire staffing specialist and an administrative assistant. Operational staff
consists of three battalion chiefs, three captains, three lieutenants, 15 engineers, and 27 career
firefighters. In addition, there are 13 part-time firefighters and approximately 15 volunteer personnel
that supplement the career staff. The department has received a fire insurance rating of three in the
town and a split rating of 6/9E in the unincorporated areas. Approximately 65 percent of the
unincorporated area is served by municipal water and another 18 static water points are available
throughout the area when needed.
The primary response area includes a number of high-risk occupancies both inside and outside the
municipal limits including: Harris Nuclear Station, Dixie Pipeline, CSX railway, Apex Tools, EMC2,
numerous lab facilities and other petroleum pipelines and stations. Given the number of high-risk
occupancies, the department provides a number of services over and above normal fire suppression.
AFD is also the primary provider of first response basic life support (BLS) services in support of Apex EMS
and Wake County EMS and also provides regional urban search and rescue (USAR), swift water rescue,
dive, confined space rescue, high angle rope rescue, structural collapse rescue, trench rescue and
vehicle extrication.

Town of Fuquay-Varina Fire Department
The Town of Fuquay-Varina Fire Department (FVFD) was created as a municipal fire department in 1999
when Fuquay-Varina Volunteer Fire Department was consolidated into the town as a general fund
department. The original department, established in 1925 was dissolved but still provides some support
to the organization as a new non-profit through annual banquets and a benevolence fund.
FVFD operates from three strategically placed stations throughout their service area that serve both the
town and the unincorporated areas. The department provides services from three stations with a fleet
of five engines, one aerial apparatus, four tankers, two rescue apparatus and one brush/wildland unit.
Stations 1 and 2 are owned by the town and house three engines and the aerial apparatus as well as a
battalion chief at Station 1 and an engine company at Station 2. Station 3 is owned by Wake County and
houses an engine company and rescue apparatus.
The department maintains an administrative staff of the fire chief, assistant fire chief, fire marshal,
deputy fire marshal and a fire support specialist. Operational staff consists of three battalion chiefs, nine
captains, 11 engineers and 13 firefighters. In addition, the department employs two part-time positions
that are on duty Monday through Friday from 8:00 a.m. to 5:00 p.m. and are filled from a rotating staff
of 10 personnel. Approximately 20 volunteers supplement the career staff. The department has received
a fire insurance rating of four in the town and a split rating of 4/9S in the unincorporated areas. It is
estimated that only 20 percent of the unincorporated area is served by municipal water and there are
no static water points except for one in the country club that is also used for course irrigation.
Based on information obtained from department and municipal officials, the town has seen an
estimated growth rate much higher than in previous years boasting the 4th largest number of new
residential building permits. The town is a mix of residential, light commercial and mixed use properties
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and the primary response area includes a number of higher-risk occupancies both inside and outside the
municipal limits including several mixed-use subdivisions, Bob Barker Company, John Deere, TE
Connectivity and South Bend. Given the types and risks of the occupancies within the community, the
department provides a number of services over and above normal fire suppression. FVFD is also the
primary provider of first response basic life support (BLS) services in support of Wake County EMS
(housed at two FVFD stations) and also provides water rescue/recovery and vehicle extrication.

Garner Fire-Rescue
Garner Fire-Rescue (GFR) is an independent not-for-profit fire department that was created in 1952 as a
single station agency providing service to the Town of Garner and the surrounding unincorporated
areas. Around 1987, the department hired its first full-time fire chief and has continued to increase the
number of career personnel since that time. Today, the department is predominantly career
supplemented by volunteer personnel.
GFR operates from four stations using a fleet of five engines two pumper-tankers, one aerial apparatus,
two rescue apparatus, two tankers and two brush/wildland vehicles. Stations 1 and 2 are owned by the
department, Station 3 is jointly owned by the department and the town and station 4 is jointly owned by
Wake County and the Town of Garner at an 85/15 percent county to town split. Each station houses one
staffed engine company and Station 1 also houses the aerial/rescue apparatus that is cross-staffed
based on call type.
The department maintains an administrative staff of the fire chief, deputy chief and an executive
assistant. Operational staff consists of three battalion chiefs, 15 captains, 15 lieutenants and 15
firefighters. In addition, the fire department has a volunteer battalion chief, 5 volunteer engineers and
28 volunteer firefighters. The department has received a fire insurance rating of 4 inside the Town of
Garner and a split rating 6/9 throughout the unincorporated areas. It is estimated that nearly 100
percent of the service area is served by municipal water and there are no static water points.
Based on information provided by department and town officials, the growth rate for the area has
ranged from two to four percent annually over the last 10 years. The service area is a mix of residential,
commercial/industrial and group care/congregational facilities including rest homes, mental facilities
and a number of public schools. In addition, some of the more high-risk occupancies include White Oak
Shopping Center and the US-70, I-40 and I-440 corridors that generate a significant amount of
commuter traffic. Considering the types of risks contained within the community, the department’s
primary service requests are medical in nature but the department must be prepared for other risks
within the community. To this end, GFR also provides technical rescue including high angle rope rescue,
surface water rescue and vehicle extrication. Also, GFR is the primary first responder in support of Wake
County EMS (housed at three of the four GFR stations).

Town of Holly Springs Fire Department
The Town of Holly Springs Fire Department (HSFD) was created as a municipal department in 1995 when
the Holly Springs Volunteer Fire Department determined that it could no longer sustain operations as a
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volunteer organization with the increasing demands for service being placed on the organization. Today
the department is predominantly career with several part-time personnel and no volunteers.
HSFD operates from four strategically placed stations that provide service to both the town and the
unincorporated areas with a fleet of four engines, one aerial apparatus, two rescue apparatus and two
tankers. The department’s administrative staff consists of the fire chief, assistant fire chief and an
administrative assistant. Operations staff consists of three battalion chiefs, three captains, 11 engineers
and 19 firefighters as well as four part-time firefighters to supplement the career staff. Three of the
stations house an engine company while the fourth houses the aerial apparatus. Wake County EMS also
houses a unit in one of the HSFD stations. The department has received a fire insurance rating of 4/9
throughout the entire service area. It is estimated that 100 percent of the town is served by municipal
water and there are no static water points.
Based on information provided by department and town officials, the growth rate for the area has been
extremely rapid over the last few years with an estimated 1,000 new units being added in 2014. The
service area is a mix of residential, commercial and research occupancies. Some of the more high-risk
occupancies include Novartis Pharma, Rex Hospital, Corrugated Container and a gravel quarry as well as
portions of the Harris Nuclear Station. In addition, several pipelines run through the service area as well
as a methane power station and five public schools. Considering the types of risks contained within the
community, the department’s primary service requests are medical in nature but the department must
be prepared for other risks within the community.

Town of Morrisville Fire Department
The Town of Morrisville Fire Department (MFD) was created in 1994 when the Morrisville Volunteer Fire
Department relinquished all assets to the town. The department continued to operate as part-time
employees to the new municipal department until 2003 when most of the remaining volunteers retired.
Today, the department operates as a predominantly career organization supplemented by stipend
volunteer (part-time) personnel. The administrative staff of the department is comprised of the fire
chief, fire marshal, deputy fire marshal and an administrative support specialist. Operational staff
consists of three battalion chiefs, nine captains, nine engineers, nine master firefighters and 12
firefighters.
The department operates out of three stations, two of which are staffed with MFD personnel and a
third, which is collocated with the City of Cary (Cary Station 7). Station 1 houses an engine and a rescue
apparatus that is cross-staffed while Station 2 houses an aerial apparatus and a battalion chief. The
department maintains a fleet of four engines, one aerial apparatus, two rescues and one brush/wildland
vehicle. The department has received a fire insurance rating of 3 in the town and a 3/9 throughout the
unincorporated areas. Although the unincorporated area received a split rating, department officials
indicate that only about two dozen properties lie within the class nine areas. It is estimated that nearly
100 percent of the service area is served by municipal water and there are no static water points that
are actively used. RTP has an independent fire insurance rating that is not impacted by MFD.
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Based on information provided by department officials, the current occupancy load of the community
includes large apartment complexes and mixed-use facilities that support the Research Triangle Park
(1/3 of which is in Wake County). Primary risks within the community include long stretches of I-40, I440, Chapel Hill Road, both passenger and freight rail service and the gateway to Raleigh-Durham
International Airport. In addition, the facilities within the RTP contain a mix of high-tech, hazardous
materials (including biohazards) and large numbers of personnel. To combat these specific risks, MFD
provides, in addition to fire suppression services, technical rescue disciplines of structural collapse,
confined space, high angle rope rescue, swift water rescue, dive and search and rescue in coordination
with Apex Fire through NC Task Force 4. The department is also the primary first responder within the
area in support of Wake County EMS and is the only accredited fire department within Wake County.

Rolesville Rural Fire Department
Rolesville Rural Fire Department (RRFD) is an independent not-for-profit fire department that was
created in 1958 as a volunteer emergency services provider for the Town of Rolesville and the
surrounding unincorporated areas. The department continues to remain independent from the town
and contracts with the town to provide fire protection and other services within the municipal limits.
The department operates from a single station located within the town with a fleet of three engines,
one aerial apparatus, two tankers and one brush/wildland vehicle. There are no career administrative
positions within the organization. The administrative staff, consisting of the fire chief, two assistant
chiefs, secretary/treasurer and an administrative secretary, are all either volunteer or part-time working
hours ranging from five to 30 hours weekly. Operational staff consists of three lieutenants, three
driver/operators, three firefighters and two additional firefighters that work Monday through Friday
from 7:00 a.m. to 6:00 p.m. In addition, the department uses a cadre of 32 volunteer personnel to
supplement the career staff. The department has received a fire insurance rating of six in the entirety of
the service area. It is estimated that 100 percent of the town is served by municipal water and there are
approximately 12 static water points in the unincorporated areas that are actively used.
The town has recently seen an enormous rate of growth of nearly 400 percent over the last ten years.
While much of the area within the town is light commercial and residential, large tracts of open space
remain in the unincorporated areas. There are currently five public schools within the department’s
response area with a new four-story high school and a senior apartment complex under construction.
Given the variety of risks within the response area, the fire department provides fire suppression and
basic life support first response services (in support of Eastern Wake EMS) only, as well as limited vehicle
extrication services. Technical-level rescue and hazardous materials responses are received from
external agencies.

Wake Forest Fire Department
Wake Forest Fire Department (WFFD) is an independent not-for-profit fire department that was created
in 1983 as a volunteer emergency services provider for the Town of Wake Forest and the surrounding
unincorporated areas. The department remains independent and contracts with the town to provide fire
protection and other services within the municipal limits.
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The department operates from four stations strategically located throughout the service area with a
fleet of four engines, one pumper/tanker that is used as a tanker, one aerial apparatus, one rescue
apparatus, and four brush/wildland vehicles. Station 1 houses an engine company and aerial company
while Stations 2 and 3 house a single engine company each. Station 5 (fourth station) is staffed with
part-time personnel from 7:00 a.m. to 6:00 p.m. and volunteers on nights and weekends. The
department’s administrative staff consists of the fire chief and assistant fire chief as well as a part-time
assistant chief and deputy chief. Operational staff consists of three assistant chiefs, 12 captains, 12
lieutenants and 24 career firefighters as well as 3 part-time captains, three part-time lieutenants and 4
part-time firefighters. In addition, the department maintains a roster of six volunteer battalion chiefs, six
volunteer captains, six volunteer lieutenants and 35 volunteer firefighters.
The department has received a fire insurance rating of four in the town and a split rating of 5/9 in the
unincorporated areas. It is estimated that nearly 100 percent of the town is served by municipal water
and there are approximately three static water points in the unincorporated areas that are actively
used.
Based on information provided by department and town officials, the growth rate in the area is
substantial. Regarding higher risk occupancies, the department serves a chemical plant as well as up to
six nursing homes, nine public schools, a number of private and charter schools and a large number of
multi-family housing structures. Based on the level of risk, the fire department provides fire suppression
services, basic life support first responder services, hazardous materials response and vehicle extrication
services. Technical-level hazardous materials and technical rescue response are received from external
agencies.

Town of Zebulon Fire Department
The Zebulon Rural Fire Department (ZFD) is a municipal fire department that was created in 2000 when
the Zebulon Fire Department and the Zebulon Volunteer Fire Department merged into a single
operating entity. Although separate organizations, the two departments operated functionally as a
single department prior to 2000; sharing personnel and physical resources to provide services to both
the town and the unincorporated areas. The department operates from a single station located within
the town with a fleet of three engines, one aerial apparatus, one rescue, one tanker and one
brush/wildland vehicle.
Station 1 staffs an engine company that can also cross-staff the aerial or other apparatus as necessary
based on dispatch type. The administrative staff of the department consists of the fire chief and one
captain that also have operational responsibilities. The operational staff consists of three lieutenants,
three firefighter II and six firefighter I personnel as well as five part-time firefighter I and two additional
call-back firefighters. In addition, the department maintains a roster of one volunteer assistant chief,
three volunteer captains and 16 volunteer firefighters.
The department has received a fire insurance rating of three in the town and a split rating of 3/9 in the
unincorporated areas. It is estimated that nearly 100 percent of the town is served by municipal water

Page 17

Wake County, NC
Cost Sharing, Funding and Service Delivery Analysis

and there is only one static water point in the unincorporated areas that is actively used, while other
potential sites have been identified.
Based on information provided by department and town officials, growth within the area is relatively
flat and the population actually decreased between the 2000 and 2010 census. Only 50 permits for new
residential homes were approved last year. Specific high-risk occupancies within the area include the
minor league baseball stadium, Glaxo-Smith-Kline Pharmaceuticals and Nomacorc, Inc. In addition, the
area reports that they have the most group homes per capita in Wake County as well as a high level of
subsidized housing and a high poverty level. These special risks have prompted the department to
provide fire suppression, basic life support first response (in support of Eastern Wake EMS housed next
door to the fire station) and vehicle extrication services.
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Study Department Comparison
The following figures summarize the elements discussed in the preceding paragraphs beginning with
physical assets.
Figure 6: Comparison of Total Stations7
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Since the study departments provide coverage to a variety of geographies and occupancies, viewing
simply the number of stations is of little value. The National Fire Protection Association (NFPA) provides
benchmark data based on population statistics annually that provide department and municipal
policymakers with information from which they compare their departments against others across the
country. The figure below illustrates the number of stations currently in place within each of the study
departments compared to the national benchmarks based on population variances for each
department. Each department and municipality must decide how to deploy stations to effectively meet
the adopted response performance standards for their particular community within their own fiscal
limitations.

7

Agency provided information.
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Figure 7: Existing Stations Compared to National Benchmarks8
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The following figure uses the same data to benchmark the number of engines and aerial apparatus
within the study departments, including reserve apparatus.
Figure 8: Comparison of Engines and Aerials9
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As can be seen in the figure above, there is high variability in the number of engines distributed across
the cost share departments and only AFD has two aerial apparatus, one of which is in reserve status. As
with previous raw counts, this data is of little value. The following figure illustrates the same benchmark
data discussed previously but in regards to engines and aerial apparatus.

8
9

U.S. Fire Administration.
Ibid.
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Figure 9: Existing Engines and Aerials Compared to National Benchmarks10
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Based on the national benchmarks, the numbers of engines the study departments should have in
service ranges from three (RRFD) to five (AFD, FVFD, GFR, MFD and WFFD). Each department, based on
the benchmark should have a single aerial apparatus but, again, having one additional aerial within the
overall system could provide useful if another organization’s aerial device was unserviceable.
The figure below reviews the number of administrative personnel within each organization.
Figure 10: Comparison of Career Administrative Personnel11
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Each department has functioned independently based on the hiring of administrative and support
personnel to underpin the operations of each department. While RFFD does not have any career
10
11

Ibid.
Agency provided information.

Page 21

Wake County, NC
Cost Sharing, Funding and Service Delivery Analysis

administrative personnel, part-time personnel do fill those roles as necessary as well as continue to
provide operational services. Unfortunately, there are no national benchmarks regarding the ideal
number of administrative and support personnel within an organization. It has been ESCI’s experience,
however, the more services provided by an organization over and above normal fire protection and
basic life support first response, the more administrative personnel are necessary to oversee those
additional services. The figure below compares the total number of career personnel within each
agency.
Figure 11: Comparison of Career Operations Personnel12
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As expected, the smaller departments that provide fewer services have fewer career staff and those
departments, such as AFD, that provide a high number of services are required to maintain a larger
ready force of response personnel. This figure does not include part-time personnel since they are
primarily used to supplement the career staff within each organization. The figure below applies the
same benchmark information and previously discussed regarding career personnel.

12

Ibid.
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Figure 12: Comparison of Career Operations Personnel to National Benchmarks (per 1,000 Population)13
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Although not the case in Wake County, those departments used as part of the benchmark data that
serve as the primary ambulance transport provider in a fire-based EMS system (a predominant model in
many parts of the country) would have a higher rate of career personnel. The figure below illustrates the
comparison of part-time and volunteer personnel of the study departments.
Figure 13: Comparison of Part-Time and Volunteer Personnel14
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Only GFR and RRFD do not use part-time personnel. GFR uses a mix of career and volunteer personnel
and RRFD relies on volunteers to supplement the career staff. HSFD is the only department (other than

13
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U.S. Fire Administration.
Agency provided information.
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MFD) that does not rely on volunteer personnel. The figure below presents the national benchmark data
in this regard as previously discussed.
Figure 14: Comparison of Volunteer Personnel to National Benchmarks (per 1,000 Population)15
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Based on national benchmarks that are tied to population only and not geography, demographics or
services delivered, each department falls below the expected level of volunteer personnel. Each
department and community, however, should be more in touch with the availability of volunteer
personnel within their respective jurisdiction. It is, after all, the community’s responsibility to generate
volunteers; not the fire department. The figure below summarizes the services provided by the study
departments.
Figure 15: Summary of Services Provided16
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15

Ibid.
Fire Supp. – Fire Suppression; EMS – Emergency Medical Services (EMT-Emergency Medical Technician, FR-First
Responder); Hazmat – Hazardous Materials (Ops-Operations level, Tech-Technician level, Spec.-Specialist level); CS
– Confined Space rescue; HA – High Angle Rope rescue; SC – Structural Collapse rescue; Trench – Trench rescue;
Dive – Underwater rescue; Veh. Ext. – Heavy Vehicle Extrication. Agency provided information.
16
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As can be seen in the figure above, both AFD and MFR provide technical rescue services above vehicle
extrication. These services are provided county-wide and are available to any department within the
region as well as across the state. All departments provide EMT-level first response services to their
respective communities as well as hazardous materials response at the operations level. Technicianlevel hazardous materials response is provided through contract with the City of Raleigh Fire
Department.
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Service Delivery and Performance
It is obvious from the preceding section of this document that the study departments have both
similarities and differences regarding deployment, staffing and services provided. While most of the
general public does not understand the intricacies involved in the delivery of emergency services, the
one component that is most visible is that of service delivery and performance. Although only a small
percentage of citizens will actually use those services provided by their local fire departments, they all
see the stations within their communities as well as the apparatus as they respond to incidents. In
addition, most departments publish their response performance to maintain transparency and let the
public know what they are paying for. This section reviews each department’s overall service demand,
distribution of resources from a geographical perspective and overall response performance.

SYSTEM DEMAND
System demand, or workload, can be defined in a number of different ways depending on the intent of
the specific organization. For the purposes of this report, service demand can be defined by individual
incidents regardless of type or location. While multiple unit responses occupy a larger number of
resources, these incidents are typically much less frequent than routine, day-to-day responses. A review
of service demand will begin with a look at how each department’s call volumes have changed over the
last six years.
Figure 16: Overall Departmental Service Demand17
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On average, service demand across the study departments has increased 9.74 percent over the six-year
period. The figure below provides individual department information regarding general service demand
increases/decreases.

17

Wake County Fire Services
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Figure 17: Six-Year Overall Service Demand Change18

Department
AFD
FVFD
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ZFD
Non-Cost Share Departments
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Change
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31.14%
-9.44%
11.84%
-5.53%
-7.41%

Overall service demand provides departments and the public with a snapshot of how busy any given
organization may be but looking at service demand by incident type gives a more detailed description of
the actual workload being accomplished, which in turn can lead to deployment and staffing decisions.
Fire incidents, particularly structure fires, require a significant number of personnel to complete the
critical tasks associated with pump operations, safety, attack line, back-up line, ventilation, command,
etc. Medical incidents tend to occupy only a few personnel, perhaps two to three (plus the transport
ambulance personnel) for most incidents. The figures below summarize each department’s workload by
incident type over the last six years.
Figure 18: Service Demand by Incident Type – AFD19
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Figure 19: Service Demand by Incident Type – FVFD20
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Figure 20: Service Demand by Incident Type – GFR21
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Figure 21: Service Demand by Incident Type – HSFD22
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Figure 22: Service Demand by Incident Type – MFD23
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Figure 23: Service Demand by Incident Type – RRFD24
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Figure 24: Service Demand by Incident Type – WFFD25
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Figure 25: Service Demand by Incident Type – ZFD26
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Based on service demand by incident type, each of the study agencies, with the exception of MFD, note
medical (EMS) responses as their primary workload element. This is not uncommon for departments
that participate actively in the EMS system within their communities. Due to the method by which MFD
records incidents, Good Intent calls for service comprise a majority of the organization’s workload. If
these call types are removed, EMS incidents would dominate their service demand.
Aside from incident volume, it is also useful to identify where incidents are occurring so that physical
resources can be deployed more appropriate to respond to the greatest number of incidents within a
timely fashion. The figure below represents 2013 incident volume for the study area as a whole and can
be read much like a weather radar with higher intensity colors indicating higher incident volumes.

26

Ibid.
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Figure 26: Geographic Service Demand

As expected, the heavier populated areas are experiencing a higher service demand than the lower
population areas. Service demand tends to be focused around the towns with limited sprawl into the
surrounding areas.
During the calendar year 2013, of the total service demand between the eight cost-share departments,
GFR had the highest percentage of overall demand at 25.46 percent while RRFD had the lowest at 3.98
percent. Each department’s percentage is illustrated in the figure below.
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Figure 27: Overall Service Demand Distribution27

Apex
Fuquay-Varina
Garner
Holly Springs
Morrisville
Rolesville
Wake Forest
Zebulon
Total
Non Cost-Share Departments

2013
Demand
Percentage
2,353
12.67%
3,399
18.30%
4,729
25.46%
1,525
8.21%
1,857
10.00%
739
3.98%
2,504
13.48%
1,468
7.90%
18,574
10,107
35.23%

While total service demand can be used to determine how busy each department may be from an
overall perspective, determining where that service demand is occurring is important to the cost share
formula, since demand is occurring not only in the municipalities but also in the unincorporated areas.
Based on 2013 service demand data, the following figure illustrates how each study department’s
demand is distributed between the municipal and unincorporated response areas.
Figure 28: Municipal/Unincorporated Service Demand Distribution28

Apex
Fuquay-Varina
Garner
Holly Springs
Morrisville
Rolesville
Wake Forest
Zebulon

27
28

Municipal
Percentage
91.88%
63.23%
57.22%
88.46%
47.35%
98.36%
84.45%
77.96%

Unincorporated
Percentage
8.13%
36.77%
42.78%
11.54%
52.65%
1.64%
15.55%
22.04%

Ibid.
Ibid.
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DISTRIBUTION
While service demand is an indicator of how busy a given department may be, how resources are
deployed or distributed across the service area serves to determine how well they may perform in
response to calls for service. Communities vary in degree of population density, structure density,
service demand density and availability of resources and physical resources should be deployed in such
a manner to reach the highest percentage of incidents. This is the basis of distribution analysis. ESCI uses
geographical information system data to build travel models from each existing station location within
the study area. From this, it can be determined approximately how much area and historic service
demand can be reached within certain time parameters. The figure below illustrates four, nine, 10 and
14 minute travel models from each existing study location.
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Figure 29: Resource Deployment
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Based on the travel models, each department can reach a certain amount of service demand within each
scenario as presented below.
Figure 30: Percentage of Service Demand Covered – Current Deployment29

Apex
Fuquay-Varina
Garner
Holly Springs
Morrisville
Rolesville
Wake Forest
Zebulon

4-Min
30%
36%
29%
46%
9%
96%
5%
67%

9-Min
88%
68%
57%
86%
55%
100%
75%
89%

10-Min
89%
72%
58%
89%
56%
100%
95%
89%

14-Min
93%
94%
61%
96%
57%
100%
99%
89%

As illustrated in the figure above, only RRFD can reach a significant amount of historic service demand
within four minutes of travel. Within nine minutes of travel, FVFD, GFR and MFD have difficulty in
reaching some of their response area. At 10 minutes of travel time, FVFD improves slightly but GFR and
MFD still have difficulty. At 14 minutes of travel, only GFR and MFD still have difficulty in reaching a
significant portion of their historic service demand. It should be noted here that, based on the way that
some incidents are entered in the records management system, some incidents could not be mapped
(approximately 15 percent or 2,448 incidents were not able to be geocoded). This number could impact
the validity of this analysis.

RESPONSE PERFORMANCE
When discussing emergency services organizations, the primary issue of question is response
performance. Response performance analysis evaluates how quickly an organization responds to an
incident and is more commonly known as response time. The response time continuum, the time
between when the caller dials 9-1-1 and when assistance arrives, is comprised of several different
components:
• Processing Time – The amount of time between when a dispatcher answers the 9-1-1 call and
resources are dispatched.

29

•

Turnout Time – The amount of time between when units are notified of the incident and when
they are en route.

•

Travel Time – The amount of time the responding unit actually spends on the road to the
incident.

•

Response Time – A combination of turnout time and travel time and generally accepted as the
most measurable element.

ESCI generated data.
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Other performance measurements are also valuable but not utilized in this analysis of staffing and
deployment, such as:
• Patient Contact Time – The actual time personnel arrived at the patient and began treatment.
•

Scene Time – The total amount of time resources have spent on the emergency scene prior to
transport or clearing the incident.

•

Transport Time – The total amount of travel time spent transporting the patient to a definitive
care facility.

•

Hospital Time – The total amount of time the transporting unit spent at the receiving facility
before returning to service.

•

Total Commit Time – The total amount of time between dispatch and clearing the incident.

Since each of the study agencies are dispatched by Raleigh-Wake Communications and have no direct
impact on call-processing time and none of the agencies provide transport emergency medical services,
the components evaluated in this section will be limited to turnout and total response. Before entering
this discussion, however, ESCI felt it necessary to provide a brief discussion about how the statistical
information is presented, particularly in regard to average versus percentile measures.
The ‘average’ measure is a commonly used descriptive statistic also called the mean of a data set. It is a
measure which is a way to describe the central tendency, or the center of a data set. The average is the
sum of all the points of data in a set divided by the total number of data points. In this measurement,
each data point is counted and the value of each data point has an impact on the overall performance.
Averages should be viewed with a certain amount of caution because the average measure can be
skewed if an unusual data point, known as an outlier, is present within the data set. Depending on the
sample size of the data set, this skewing can be either very large or very small.
As an example, assume that a particular station with a response time objective of six minutes or less had
five calls on a particular day. If four of the calls had a response time of eight minutes while the other call
was across the street and only a few seconds away, the average would indicate the station was
achieving its performance goal. However, four of the five calls, or 80 percent, were beyond the stated
response time performance objective.
The reason for computing the average is because of its common use and ease of understanding. The
most important reason for not using averages for performance standards is that it does not accurately
reflect the performance for the entire data set.
With the average measure, it is recognized that some data points are below the average and some are
above the average. The same is true for a median measure which simply arranges the data set in order
and finds the value in which 50 percent of the data points are below the median and the other half are
above the median value. This is also called the 50th percentile.
When dealing with percentiles, the actual value of the individual data does not have the same impact as
it did in the average. The reason for this is that the percentile is nothing more than the ranking of the
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data set. The 90th percentile means that 10 percent of the data is greater than the value stated and all
other data is at or below this level.
Higher percentile measurements are normally used for performance objectives and performance
measurement because they show that the large majority of the data set has achieved a particular level
of performance. This can then be compared to the desired performance objective to determine the
degree of success in achieving the goal.
For this analysis, ESCI was most interested in the ability to respond the appropriate resources to the
highest percentage of incidents. For this reason, ESCI analyzed several datasets provided by Wake
County including computer aided dispatch (CAD) and National Fire Incident Reporting System (NFIRS)
data and generated average, 80th and 90th percentile response performance for emergency incidents
only.
The second element of the response time continuum is that of turnout; the time between when
personnel are notified of an incident and when they are en route. For career fire departments, NFPA
1710 recommends that units are en route to emergency incidents within 60 seconds for medical
responses and 1:20 (1 minute 20 seconds) for fire responses, both when measured at the 90th
percentile. While NFPA 1720 does not provide for a turnout time performance measure for volunteer
and/or combination fire departments, each study department maintains personnel in a ready status at
their stations, thus the career standard has been applied. Turnout time performance, as extracted from
the provided CAD data is provided in the following figure.
Figure 31: Turnout Time, Average, 80th and 90th Percentile30

AFD
FVFD
GFR
HSFD
MFD
RRFD
WFFD
ZFD

Average
0:01:16
0:01:05
0:01:17
0:01:27
0:00:53
0:01:14
0:01:12
0:01:20

80th
0:01:46
0:01:33
0:01:44
0:02:01
0:01:10
0:01:44
0:01:38
0:01:49

90th
0:02:11
0:01:57
0:02:11
0:02:29
0:01:23
0:02:19
0:02:03
0:02:34

Wake County Communications enters the dispatch time when the call is placed in queue for dispatch.
This doesn’t necessarily translate into an actual dispatch of the appropriate units. Due to the queueing
within the dispatch center, turnout times may appear to be extended when, in reality, units are
responding much quicker than appears from CAD timestamps.
NFPA 1710 also suggests that EMS responses receive a shorter turnout time performance than do fires.
The standard recommends that turnout time performance for EMS be established at 60 seconds while
30

ESCI generated data based on dispatch data provided by Wake County Emergency Communications Center.
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turnout time performance for fires be established at 80 seconds, when measure at the 90th percentile.
This difference allows additional time for personnel to don protective gear that is not necessarily
needed for medical responses. The figure below provides a summary of the department’s turnout time
performance in relation to these two recommendations.
Figure 32: Turnout Time Performance by Type of Incident31

AFD
FVFD
GFD
HSFD
MFD
RVFD
WFFD
ZFD

Average
0:01:30
0:01:15
0:01:48
0:01:33
0:00:59
0:03:01
0:01:21
0:02:04

Fire
80th
0:02:03
0:01:43
0:02:25
0:02:13
0:01:18
0:05:33
0:01:51
0:02:32

90th
0:02:42
0:02:15
0:03:35
0:03:00
0:01:38
0:07:12
0:02:18
0:03:41

Average
0:01:13
0:01:07
0:01:13
0:01:27
0:00:49
0:01:09
0:01:09
0:01:12

Medical
80th
0:01:38
0:01:33
0:01:41
0:02:02
0:01:03
0:01:40
0:01:32
0:01:29

90th
0:02:06
0:02:01
0:02:06
0:02:31
0:01:18
0:02:11
0:01:59
0:02:23

The departments should be vigilant in reviewing and distributing turnout time performance information
and allow individual companies to implement policies to improve their performance.
The final component of response performance is that of overall response. In many cases, a single unit
can handle an emergency incident such as a trash fire, small grass fire, medical incident, etc. In
evaluating response performance, ESCI analyzed each department’s dispatch data to ensure that the
most accurate data was being used rather than relying on summary reports generated by either the
communications center or individual departments.
NFPA 1710 Standard for the Organization and Deployment of Fire Suppression Operations, Emergency
Medical Operations, and Special Operations to the Public by Career Fire Departments32 includes a
performance objective of 240 seconds or less travel time for the arrival of the first arriving engine
company in urban areas serviced by career fire departments.33NFPA 1720 Standard for the Organization
and Deployment of Fire Suppression Operations, Emergency Medical Operations, and Special Operations
to the Public by Volunteer or Combination Fire Departments recommends a response performance
objective of 9 minutes or less when measured at the 90th percentile in urban areas, 10 minutes or less in
suburban areas, and 14 minutes or less in rural areas served by volunteer or combination fire
departments. NFPA 1710 does not differentiate between the various population densities and assumes

31

Ibid.
NFPA 1710, Standard for the Organization and Deployment of Fire Suppression Operations, Emergency Medical
Operations, and Special Operations to the Public by Career Fire Departments. (National Fire Protection Association
2010.)
33
NFPA 1720, Standard for the Organization and Deployment of Fire Suppression Operations, Emergency Medical
Operations, and Special Operations to the Public by Volunteer and Combination Fire Departments.(National Fire
Protection Association 2010.)
32
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that all areas served by career or mostly career fire departments will adhere to a single performance
objective.
Response data was obtained from each organization as well as dispatch data from Wake County
Emergency Communications. The data was ‘cleaned’ of outliers and other data entry errors as well as
non-emergency and mutual aid responses to generate emergency response performance analysis based
on the most accurate data available. The following figures illustrate each department’s overall response
performance measured at the average, 80th, and 90th percentile.
Figure 33: Overall Response Performance34

AFD
FVFD
GFR
HSFD
MFD
RRFD
WFFD
ZFD

Average
0:05:07
0:05:04
0:05:25
0:05:03
0:05:03
0:04:36
0:05:17
0:04:57

80th
0:06:41
0:06:45
0:07:08
0:06:37
0:06:33
0:06:09
0:06:44
0:06:21

90th
0:07:58
0:07:55
0:08:25
0:07:51
0:07:50
0:07:18
0:08:16
0:07:32

It is ESCI’s opinion that the study departments should be using a mix of NFPA 1710 and NFPA 1720 as
their guide to response performance or at least use this standard as a basis for developing local
response performance objectives that are better suited to the risks within the community. While most
of the departments rely on career personnel for the primary response, each department does cover a
variety of population densities, with more sparsely populated areas in the outer fringe of their
respective response areas. The county should consider implementing tiered response performance
objectives for the various population densities throughout the unincorporated areas.

34

ESCI generated data based on dispatch data provided by Wake County Emergency Communications Center.
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Current Departmental Budgets and Revenues
Although service demand is important to the public, the business of an emergency services organization
is equally important to those that are tasked with managing the organization. Without appropriate
funding, services cannot be provided at the desired level. This section reviews each study departments
overall budget and revenues based on documentation provided by Wake County and the individual
departments and/or municipalities.

Town of Apex Fire Department
Over the past three years, AFD has seen an increase of approximately 29.7 percent in their overall
operating budget as illustrated in the following figure.
Figure 34: Historical Budget - AFD35
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As compared to the overall town general fund budget, the fire department comprises approximately
15.3 percent. From a revenue perspective, the most prominent source of revenue is ad valorem taxes
generated from property and vehicle taxes within the town. During fiscal year 2014, the town received
$703,754 from the fire tax levy reducing the overall town tax burden for fire protection to $4,818,303.
Over the past four years, the revenue generated from the fire district has increased only six percent
illustrated as follows.

35

Agency provided information.
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Figure 35: Historical Fire Tax Allocation - AFD36
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As of the 2014 budget, the property tax levy was $0.39 per $100 of valuation while the vehicle tax levy
was $0.34 per $100. Given the total valuation of the town of $4,571,956,387, an equivalent tax rate for
fire protection would be estimated at approximately $0.105 per $100 of valuation. The unincorporated
area served by AFD has an estimated total valuation of $1,234,690,771 or 21.3 percent of the total
valuation protected. AFD is currently a 20 percent cost-share department.

Town of Fuquay-Varina Fire Department
Over the past three years, FVFD has seen a decline of approximately 0.2 percent in their overall
operating budget as illustrated in the following figure.
Figure 36: Historical Budget - FVFD37
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As compared to the overall town general fund budget, the fire department comprises approximately
18.2 percent. From a revenue perspective, the most prominent source of revenue is ad valorem taxes
generated from real and personal property taxes within the town. The department does not charge for
response services but does gain some revenue from permitting and code enforcement activities. This
revenue, however, goes back to the city’s general fund. During fiscal year 2014, the town received
36
37

Ibid.
Ibid.
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$1,382,314 from the fire tax levy reducing the overall town tax burden for fire protection to $1,948,813.
Over the past four years, the revenue generated from the fire district has increased only 5.5 percent as
illustrated below.
Figure 37: Historical Fire Tax Allocation - FVFD38
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As of the 2014 budget, the property tax levy was $0.385 per $100 of valuation for both real and personal
property. Given the total valuation of the town of $2,282,181,871, an equivalent tax rate for fire
protection would be estimated at approximately $0.085 per $100 of valuation. The unincorporated area
served by FVFD has an estimated total valuation of $2,475,454,348 or 52.0 percent of the total valuation
protected. FVFD is currently a 47 percent cost-share department.

Garner Fire-Rescue
Over the past three years, GFR has seen an increase of approximately 6.1 percent in their overall
operating budget as illustrated in the following figure.
Figure 38: Historical Budget - GFR39
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Ibid.
Ibid.
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Considering that GFR is not a town general fund department, comparing this department to the other
municipal departments would not generate the same conclusions. However, since the town does
contribute to the total budget of the fire department, some conclusions can be drawn as have been
presented previously. Based on the fiscal year 2014 budget, the town contributed $2,181,020 to the fire
department budget with $1,585,686 coming from the county fire district. The town also pays $77,027 to
other agencies for dispatch and radio services within the town limits. As compared to the overall town
general fund budget, the fire department comprises 7.9 percent. All revenues, with the exception of
those stated above, are from ad valorem dollars whether from the town or from the county fire district
and the department does not charge for services. During the fiscal year 2014, the department received
$1,585,686 from the county fire tax levy. Since the department is not a municipal organization, this
contribution did not reduce the tax burden on the town. Over the past four years, the revenue
generated from the fire district has increased only 6.8 percent illustrated as follows.
Figure 39: Historical Fire Tax Allocation - GFR40
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As of the 2014 budget, the property tax levy in the town was $0.49 per $100 of valuation for both real
and personal property. Given the total valuation of the town of $3,147,300,000, an equivalent tax rate
for fire protection would be estimated at approximately $0.075 per $100 of valuation. The
unincorporated area served by GFR has an estimated total valuation of $2,765,230,826 or 46.8 percent
of the total valuation protected. GFR is currently a 45.3 percent cost-share department. However,
Station 3 is cost-shared at 85 percent with the town contributing 15 percent and the town is responsible
for 100 percent of the salary for seven firefighters and an executive assistant and the county pays 100
percent of the salary for one firefighter.

Town of Holly Springs Fire Department
Over the past three years, HSFD has seen an increase of approximately 8.2 percent in their overall
operating budget as illustrated in the following figure.

40

Ibid.
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Figure 40: Historical Budget - HSFD41
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As compared to the overall town general fund budget, the fire department comprises approximately
11.7 percent. From a revenue perspective, the most prominent source of revenue is ad valorem taxes
generated from real and personal property taxes within the town. The department does not charge for
response services but does gain some revenue from permitting and code enforcement activities. During
fiscal year 2014, the town received $419,238 from the fire tax levy reducing the overall town tax burden
for fire protection to $2,758,087. Over the past four years, the revenue generated from the fire district
has increased 8.0 percent illustrated as follows.
Figure 41: Historical Fire Tax Allocation - HFD42
$1,600,000
$1,400,000
$1,200,000
$1,000,000
$800,000
$600,000
$400,000
$200,000
$0
2011

2012

2013

2014

As of the 2014 budget, the property tax levy in the town was $0.435 per $100 of valuation for both real
and personal property. Given the total valuation of the town of $3,329,497,568, an equivalent tax rate
for fire protection would be estimated at approximately $0.083 per $100 of valuation. The
unincorporated area served by HSFD has an estimated total valuation of $582,844,729 or 14.9 percent
of the total valuation protected. HSFD is currently a 22 percent cost-share department.
41
42

Ibid.
Ibid.
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Town of Morrisville Fire Department
Over the past three years, MFD has seen an increase of approximately 18.3 percent in their overall
operating budget as illustrated in the following figure.
Figure 42: Historical Budget - MFD43
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As compared to the overall town general fund budget, the fire department comprises approximately
17.0 percent. From a revenue perspective, the most prominent source of revenue is ad valorem taxes
generated from real and personal property taxes within the town. The department does not charge for
response services but does gain some revenue from permitting and code enforcement activities within
the town. During fiscal year 2014, the town received $789,245 from the fire tax levy reducing the overall
town tax burden for fire protection to $3,730,024. Over the past four years, the revenue generated from
the fire district has increased 8.0 percent illustrated as follows.
Figure 43: Historical Fire Tax Allocation - MFD44
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As of the 2014 budget, the property tax levy in the town was $0.39 per $100 of valuation for both real
and personal property. Given the total valuation of the town of approximately $3,598,200,821, an

43
44

Ibid.
Ibid.
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equivalent tax rate for fire protection would be estimated at approximately $0.104 per $100 of
valuation. The unincorporated area served by MFD has an estimated total valuation of $1,251,339,757
or 25.9 percent of the total valuation protected. MFD is currently a 21 percent cost-share department.

Rolesville Rural Fire Department
Over the past three years, RRFD has seen an increase of approximately 12.2 percent in their overall
operating budget as illustrated in the following figure.
Figure 44: Historical Budget - RRFD45
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As compared to the overall town general fund budget, the fire department comprises approximately
26.2 percent but only a portion of the fire department’s budget comes from the town. Considering the
town allocation to RRFD, the percentage of the overall town budget is reduced to approximately 12.5
percent. Although not a town general fund department, the town dedicates a certain portion of the
overall ad valorem levy to support the fire department. The department does not charge for response
services and all inspections are completed by Wake County personnel. During fiscal year 2014, the
department received $556,822 from the fire tax levy. This reduced the overall town tax burden for fire
protection to $508,540. Over the past four years, the revenue generated from the fire district has
increased 5.1 percent illustrated as follows.

45
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Figure 45: Historical Fire Tax Allocation - RRFD46
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As of the 2014 budget, the property tax levy in the town was $0.44 per $100 of valuation for both real
and personal property. Given the total valuation of the town of approximately $552,899,858, an
equivalent tax rate for fire protection would be estimated at approximately $0.092 per $100 of
valuation. The unincorporated area served by RRFD has an estimated total valuation of $1,092,924,713
or 66.4 percent of the total valuation protected. RRFD is currently an 82 percent cost-share department.

Wake Forest Fire Department
Over the past three years, WFFD has seen an increase of approximately 15.1 percent in their overall
operating budget as illustrated in the following figure.
Figure 46: Historical Budget - WFFD47
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As compared to the overall town general fund budget, the fire department comprises approximately
13.4 percent. Although not a town general fund department, the town dedicates a certain portion of the
overall ad valorem levy to support the fire department. The department does not charge for response
services and all inspections are completed by Wake County personnel. During fiscal year 2014, the
department received $405,583 from the fire tax levy. Over the past four years, the revenue generated
from the fire district has increased 8.0 percent illustrated as follows.
46
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Figure 47: Historical Fire Tax Allocation - WFFD48
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As of the 2014 budget, the property tax levy in the town was $0.51 per $100 of valuation for both real
and personal property. Given the total valuation of the town of approximately $3,973,139,065, an
equivalent tax rate for fire protection would be estimated at approximately $0.103 per $100 of
valuation. The unincorporated area served by WFFD has an estimated total valuation of $1,398,318,341
or 26.0 percent of the total valuation protected. WFFD is currently a 22.9 percent cost-share
department; however, this percentage is only applied to Stations 1 and 2. Station 3 is funded completely
by the town while Station 5 is funded completely by the county. In addition, the aerial is funded
completely by the town.

Town of Zebulon Fire Department
Over the past three years, ZFD has seen an increase of approximately 15.1 percent in their overall
operating budget as illustrated in the following figure.
Figure 48: Historical Budget - ZFD49
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As compared to the overall town general fund budget, the fire department comprises approximately
16.2 percent. The department does not charge for response services but some revenue is generated
48
49
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from code enforcement and inspections activities. During fiscal year 2014, the department received
$469,528 from the fire tax levy. Over the past four years, the revenue generated from the fire district
has increased 8.1 percent as illustrated below.
Figure 49: Historical Fire Tax Allocation - ZFD50
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As of the 2014 budget, the property tax levy in the town was $0.525 per $100 of valuation for both real
and personal property. Given the total valuation of the town of approximately $775,007,126, an
equivalent tax rate for fire protection would be estimated at approximately $0.099 per $100 of
valuation. The unincorporated area served by ZFD has an estimated total valuation of $519,326,804 or
40.1 percent of the total valuation protected. ZFD is currently a 50 percent cost-share department.

Summaries
The following figure considers the separate department budgets presented above and places them in a
side-by-side comparison.
Figure 50: Comparison of Total FD Budgets51
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As can be seen in the figure above, AFD has the highest overall budget while RRFD has the lowest. The
next figure considers the amount of the total budget of each department that comes from the county
through the cost share agreements.
Figure 51: Comparison of County Funding Through Cost Share52
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GFR has the highest gross level of county funding while HSFD has the lowest. However, as a percentage
of total department budget, RRFD has the highest and WFFD has the lowest illustrated as follows.
Figure 52: Comparison of Percent of Total Budget from Cost Share53
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Another factor that could be considered in developing a new cost share formula for the future is total
valuation of the areas served by the cost share departments. The figure below illustrates how GFR
protects the highest level of valuation while ZFD protects the lowest.
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Wake County Fire Services.
ESCI generated data.
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Figure 53: Comparison of Total Valuation54
$7,000,000,000
$6,000,000,000
$5,000,000,000
$4,000,000,000
$3,000,000,000
$2,000,000,000
$1,000,000,000
$0

While the figure above provides a snapshot of total valuation throughout the entire service area of each
cost share department, the intent of the cost share is to provide funding to departments that protect
unincorporated areas of Wake County. The figure below illustrates the total valuation in the
unincorporated areas served by each study agency.
Figure 54: Comparison of Unincorporated Valuation55
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As with total valuation, GFR has the highest amount of valuation in the unincorporated area that they
protect while ZFD has the lowest. Additional methods to view the cost of providing services include
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evaluating cost per capita, cost per incident, cost per square mile and cost per $100 valuation. The
figures below illustrate these factors.
Figure 55: Cost per Capita56
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As can be seen in the figure above, MFD has the highest cost per capita while GFR has the lowest. The
national average cost per capita as reported by the National Fire Protection Association is $136.60. The
North Carolina average calculates to $90.89. It should be noted that this benchmark comparison is
based on resident population and does not consider commuters or other transient populations. Areas
with a high density of commercial/industrial properties would have their costs spread across fewer
residents while providing protection to a larger population base during normal working hours. The
following figure illustrates the cost each department incurs based on each incident.
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ESCI generated data.
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Figure 56: Cost per Incident57
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MFD has the highest cost per incident while GFR has the lowest. The following figure is the final
evaluation of cost and illustrates the cost of service per square mile.
Figure 57: Cost per Square Mile58
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MFD has the highest cost per square mile (due to the relatively small service area), while RRFD has the
lowest.
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Figure 58: Cost per $100 Total Valuation59
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HSFD has the highest cost per $100 total valuation while RRFD has the lowest.
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Fiscal Analysis and Future Funding Models
EXISTING COST SHARE AGREEMENTS AND FORMULAS
Each of the study departments has entered into a contract agreement with Wake County to provide fire
protection and other emergency services to the unincorporated areas that are designated by the County
Commissioners as fire districts. This section of the report evaluates those contracts for service and will
identify some of the advantages and disadvantages of those agreements.
The agreements that exist between the cost share agencies and the county are in a standard contract
form that contains recitals and agreement sections. The recitals section identifies the statutory authority
of each signing agency as well as the duties and responsibilities of Wake County regarding the provision
of fire protection services in the unincorporated areas of the county.
The agreements section provides information relative to funding in Section 1. Use and Amount of
Service Tax Levied. Primarily, each agreement states that Wake County will levy and collect taxes within
each special fire tax district and place those funds into a special account for necessary expenditures for
the county to provide fire protection services. Each contracting agency receives a distribution from that
account based on a formula that is vague and only identified in the existing contracts as, “…determined
by the Board of the County Commissioners from year to year.”
As a part of the agreements, the county is required to furnish necessary vaccinations to all full-time,
part-time and volunteer members of the department, fire investigation and emergency scene assistance
services. Each department is required to furnish fire protection and other emergency services as
determined by each department’s governing body.
The agreements also contain elements pertaining to books and records, reporting, annual audits,
decision making and public processes, non-compliance, authority to maintain delivery of services,
financial mismanagement, composition of governing body, liquidation and/or dissolution, merger,
allowable use of funds, budget preparation, insurance requirements, Insurance Services Office ratings
and standards of performance.
Section 20 of the agreements addresses standards of performance. Although the opening paragraph of
this section states that each agency will, “…participate jointly with the County in development and
implementation of countywide fire service system performance standards through the Fire Commission
including (but not limited to) staffing, turnout time, response time, fire and emergency-event outcomes,
customer satisfaction and dissatisfaction, documentation consistency and compliance with standard
operating procedures.” No countywide performance standards exist. Rather, each agency has been
delegated authority to determine the method of delivering services and the standards to which they
choose to meet.
The term of agreement with each study department is based on the type of department/organization
being contracted with as identified in the following figure.
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Figure 59: Department Type of Term of Agreement

Department
Town of Apex Fire Department
Town of Fuquay-Varina Fire Department
Garner Fire-Rescue
Town of Holly Springs Fire Department
Town of Morrisville Fire Department
Rolesville Rural Fire Department
Wake Forest Fire Department
Town of Zebulon Fire Department

Type
Municipal
Municipal
Not-for-Profit
Municipal
Municipal
Not-for-Profit
Not-for-Profit
Municipal

Term of
Agreement
10 Years
10 Years
Annual
10 Years
10 Years
Annual
Annual
10 Years

Cost Share
Percentage
20.0%
47.0%
45.3%
22.0%
21.0%
82.0%
22.9%
50.0%

As seen in the figure above, those departments that are municipal in nature have contracts that run for
10 years while the not-for-profit departments are renewed annually.
Advantages
There are many advantages to the current contract that provide for the duties and responsibilities of
each party as well as protections from liability or the impact of dissolution. The primary advantages to
the agreements are identified below:
•

Roles and responsibilities are clearly defined

•

Source of funding is clearly defined

•

Recordkeeping, reporting, and audit requirements are sound

•

Assurance of transparency are sound

•

Adequate protections for the county are provided if the department should not be able to fulfil
is contractual responsibilities

•

Adequate protections for the county are provided if the department should dissolve

•

Use of funding is clearly defined

•

Minimum Insurance Services Office rating is identified

Disadvantages
While there are a number of advantages to the current agreements, there are also a number of
disadvantages as identified below.
•

The process for determining the needs of the fire departments is clouded

•

The process to determine funding amounts is not defined

•

Standards of performance are identified but not defined

•

Penalties for non-compliance are vague

•

Annual term of agreement is cumbersome to the budgeting process
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Recommendations
• As a part of this project, a new funding formula should be adopted that considers a variety of
factors including service area, population, service demand, valuation, deployment, and others as
appropriate.
•

A defined mechanism to determine departmental needs should be developed to assist both
department and county officials in the distribution of fire tax monies.

•

Response standards should be adopted that are determined through a consensus of department
officials, county officials, community leaders, and public input.

•

Periodic review of adopted response performance standards should be integrated into any new
contract with penalties for failure to meet the adopted standards.

•

Term of agreement should be consistent across the departments and should be of a length that
is agreed upon by all parties through consensus.

PROJECTED FUNDING MODELS
Based on historical funding levels, ESCI developed a projection regarding revenues and funding to the
cost share departments. The figure below projects the revenue from the fire tax district through 2020 at
the current rate as well as a linear projection based on historic revenues from 2010 to 2014.
Figure 60: Projected Fire Tax Revenue (Current Rate)
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Based on the linear projection, revenue growth is only expected at a level of approximately three
percent over the period from 2015 to 2020. The fire tax district model, however, estimates a growth
rate of only one percent annually.
If the historical distributions to the cost share departments are to continue through 2020, some
departments will see dramatic increases in their funding while others will remain relatively flat as
illustrated in the following figure.
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Figure 61: Projected Departmental Funding - Current Trend (Total County Tax Base Growth)

2014

Apex
Fuquay-Varina
Garner
Holly Springs
Morrisville
Rolesville
Wake Forest
Zebulon

2015

2016

2017

2018

2019

2020

$707,525

$722,919

$736,414

$753,940

$770,630

$785,455

$801,658

$1,389,098

$1,402,169

$1,425,297

$1,452,160

$1,473,935

$1,494,431

$1,519,547

$1,650,766

$1,781,162

$1,783,120

$1,850,826

$1,923,313

$1,982,265

$2,026,856

$422,737

$424,030

$437,888

$448,456

$456,454

$465,471

$476,894

$794,122

$784,936

$803,869

$811,907

$818,698

$825,544

$837,804

$559,803

$561,056

$573,156

$582,013

$588,870

$596,707

$606,466

$699,366

$798,058

$929,678

$1,054,422

$1,121,490

$1,250,786

$1,360,068

$533,893

$520,373

$555,330

$590,127

$620,709

$637,102

$674,379

As of FY 2014, the cost share departments consumed 32.63 percent of the total fire tax levy. At historic
rates, by 2020 that percentage will reach 38.88 percent as compared to 28.05 percent in 2010. Although
the figure above is based on total Wake County valuation growth, the growth in valuation in the fire
district tends to lag behind the county in general due to annexations and long-term decreases in tax
base. The FY 2013 to FY 2014 increase was only 0.7 percent. Based on this increase, projected
department funding could be substantially different than the previous figure, illustrated as follows.
Figure 62: Projected Departmental Funding - Current Trend (Fire District Tax Base Growth)

Apex
Fuquay-Varina
Garner
Holly Springs
Morrisville
Rolesville
Wake Forest
Zebulon

2014

2015

2016

2017

2018

2019

2020

$707,525
$1,389,098
$1,650,766
$422,737
$794,122
$559,803
$699,366
$533,893

$712,478
$1,398,822
$1,662,321
$425,696
$799,681
$563,722
$704,262
$537,630

$717,465
$1,408,613
$1,673,958
$428,676
$805,279
$567,668
$709,191
$541,394

$722,487
$1,418,474
$1,685,675
$431,677
$810,916
$571,641
$714,156
$545,183

$727,545
$1,428,403
$1,697,475
$434,699
$816,592
$575,643
$719,155
$549,000

$732,637
$1,438,402
$1,709,357
$437,741
$822,308
$579,672
$724,189
$552,843

$737,766
$1,448,471
$1,721,323
$440,806
$828,064
$583,730
$729,258
$556,713

COMPARATIVE INFORMATION
Wake County is the second most populated county in North Carolina. In order to provide policymakers
with sufficient information to move forward with a new methodology for providing funding to the
departments that provide fire protection to the unincorporated areas, ESCI conducted a survey of
comparable communities throughout the Southeast. This section provides a summary of those surveys
and includes Mecklenburg County, NC; Guilford County, NC; Greenville County, SC; Fairfax County, VA;
Montgomery County, MD; Fulton County, GA; Gwinnett County, GA; Shelby County, TN; Pinellas County,
FL; and Duval County, FL.
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Mecklenburg County, NC
Mecklenburg County, NC is the largest county in North Carolina with a population of 969,03160 and a
total unincorporated land area of 31.2 square miles. Starting in 2013, the county levied a fire protection
service district tax to pay for fire services in the towns and unincorporated area. A total of five service
districts were created to service the extraterritorial jurisdictions (ETJ) left in the county. The ETJs include
all areas outside of the towns of Cornelius, Huntersville, Mint Hill, and the City of Charlotte.
Prior to FY2013, the county provided individual subsidies or contracts to 15 volunteer or municipal fire
departments operating within Mecklenburg County. They are responsible for providing fire services to
residents in some of the towns and the unincorporated area. This subsidy cost $2.5 million in FY 2012.
These districts were created to fund the cost of providing fire protection services to all residents in the
service district, with the cost burden carried by all service district property owners, through the fire
protection service district tax. The county uses the funds raised by the Fire Protection Service District tax
to contract with the City of Charlotte, or the towns, or in some instances, directly with the volunteer fire
department(s) related to a specific Fire Protection Service District, to provide fire protection services for
that area.
The tax rate necessary to fund the service district is recommended by each town, but set by the Board.
The tax rate for the Charlotte ETJ service district is set by the Board based on the property values and
the cost of services provided. Based on this guidance, the Fire Protection Service District tax rates for
each district is set at 5 to 7 cents per $100 in valuation based on the following schedule.
Figure 63: Mecklenburg County, NC Fire District Tax Rates and Revenues

Tax Rate
FY14 Projected Revenue

Charlotte
ETJ
$0.06
$2,636,617

Cornelius
ETJ
$0.05
$41,107

Davidson
Huntersville
ETJ
ETJ
$0.05
$0.05
$98,074
$589,424

Mint Hill
ETJ
$0.07
$270,278

Guilford County, NC
Guilford County, NC is the third largest county in North Carolina with a population of 500,87961 including
the Cities/Towns of Greensboro, High Point, Gibsonville, Jamestown, Oak Ridge, Pleasant Garden,
Sedalia, Stokesdale, Summerfield, and Whitsett.
The county has 29 special fire protection / service districts that provide fire response service in areas of
the county not serviced by a municipal fire department. Fifteen of these districts also have fire
protection service overlay districts – funding mechanisms used to generate funds for fire protection
services once the district tax rates reach the caps established when the districts were first established.
The primary funding for each district comes from property tax revenue generated by a special district
tax. The tax, which is in addition to the county’s general property tax, is levied on the property in each
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district and the revenues generated are dedicated for use in the district where they are raised. The
Board of Commissioners, with the adoption of the annual Budget Ordinance, establishes the rate for
each district annually. The districts also receive funding from their share of the local option sales taxes
levied by the county.
In the FY 2014 budget, the fire districts produced $12,986,807 in fire tax revenue through $11,106,807
in property taxes and $1,880,000 in sales tax revenue. The expenditures, however, totaled $13,552,968,
which required contribution from fund balance of $566,161. The figure below summarizes the various
tax rates and revenues budgeted for FY 2014.
Figure 64: Guilford County, NC Fire District Tax Rates and Revenues

District
Alamance
Climax
Climax Service District Overlay
Colfax
Colfax Service District Overlay
District 18
District 28
District 14
District 14 Service District Overlay
Gibsonville
Guilford College
Guil-Rand
Guil-Rand Service District Overlay
District 1
Julian
Kimesville
McLeansville
Mt. Hope
Northeast
Oak Ridge
Pinecrost-Sedgefield
Pleasant Garden
PTIA Service District
District 13
District 13 Service District Overlay
Southeast
Stokesdale
Summerfield
Whitsett
Total

62

Tax Rate
$0.0998
$0.10
$0.02
$0.10
$0.014
$0.0941
$0.10
$0.10
$0.0266
$0.0972
$0.10
$0.10
$0.02
$0.0918
$0.1011
$0.1027
$0.10
$0.08
$0.10
$0.0848
$0.0988
$0.10
$0.02
$0.10
$0.03
$0.125
$0.10
$0.0956
$0.0730

Revenue62
$1,100,447
$99,890
$16,106
$524,103
$58,469
$215,943
$154,413
$190,790
$46,196
$14,846
$526,891
$141,205
$23,305
$26,122
$67,725
$104,012
$806,036
$607,995
$850,634
$1,183,708
$1,779,386
$659,542
$78,460
$932,844
$225,470
$189,477
$625,653
$1,914,097
$389,203
$13,552,968

Including sales tax revenue and appropriated fund balance.
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Greenville County, SC
Greenville County, SC is the most populous county in South Carolina with an estimated population of
474,266 including the cities of Greenville, Greer, Mauldin, Simpsonville, Fountain Inn, and Travelers
Rest.
There are current 20 independent fire districts serving unincorporated Greenville County with an
average tax rate of $0.0395. The following is a list of those districts and their associated millage rates as
provided by the South Carolina Secretary of State in their 2012 Biennial Directory of Special Purpose
Districts.
Figure 65: Greenville County, SC Fire Districts Tax Rates and Revenues

District
Belmont Fire and Sanitation District
Berea Public Service District
Boiling Springs Fire District
Canebrake Fire District
Donaldson Center Fire Service Area
Duncan Chapel Fire District
Dunklin Fire District
Foothills Fire Service Area
Gantt Fire, Sewer and Police District
Grassy Mountain Fire/Safety Service Area
Gowensville Fire Department
Lake Cunningham Fire Department
Park Sewer and Fire Sub-District
Pelham-Batesville Fire District
Piedmont Park Fire District
Piedmont Public Service District
Slater-Marietta Fire District
South Greenville Area Fire District
Taylors Fire and Sewer District
Wade Hampton Fire and Sewer District

Services
Fire and EMS
Fire and Sewer
Fire
Fire
Fire
Fire
Fire
Fire
Fire and Sewer
Fire
Fire
Fire
Fire and Sewer
Fire
Fire
Fire, Light, Recreation
Fire
Fire
Fire and Sewer
Fire and Sewer

Millage
57.4 Mills
52.6 Mills
21.1 Mills
17.3 Mills
51.6 Mills
38.9 Mills
27.9 Mills
10.5 Mills
63.0 Mills
18.0 Mills
24.6 Mills
32.7 Mills
77.1 Mills
25.5 Mills
53.3 Mils
59.0 Mills
14.0 Mills
36.2 Mills
69.4 Mills
40.8 Mills

2012 Revenue
$818,926
$3,405,854
$3,231,710
$219,624
$1,607,222
$929,734
$174,475
$41,404
$4,625,738
$1,367,264
$244,902
$2,236,751
$10,003,011
$3,564,401
$2,195,756
$1,374,982
$276,427
$3,459,926
$5,228,437
$4,681,164

Each of the districts identified above are considered independent taxing districts and have statutory
authority to levy a tax to provide services under the special district laws of South Carolina. All
unincorporated areas of Greenville County either receive services from one of these districts or the
district contracts with a municipal department to provide first due fire coverage into portions of their
area.

Fairfax County, VA
Fairfax County, VA has a total population of 1,119,000 in an area of approximately 407 square miles. Fire
services within Fairfax County are provide by a career/volunteer system that staffs county personnel in
fire stations across the county supplemented by volunteers affiliated with independent fire companies.
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The adopted FY 2014 budget for the Fairfax County Fire and Rescue Department (a general fund
department) was $170,859,601. Since all fire protection services within Fairfax County are funded
through the county’s general fund, no separate fire districts exist.

Montgomery County, MD
Montgomery County, MD has a total population of 1,005,000 in an area of approximately 507 square
miles. Much like Fairfax County, VA, Montgomery County operates a countywide fire and rescue
department that operates from 35 fire stations with career personnel supplemented with volunteers.
The adopted FY 2014 budget for Montgomery County Fire and Rescue Services (a general fund
department) was $228,900,624. Since all fire protection services within Montgomery County are funded
through the county’s general fund, no separate fire districts exist.

Fulton County, GA
Fulton County, GA is the most populous county in Georgia with a total population of 977,773 in an area
of 535 square miles. The unincorporated area consists of approximately 106 square miles.
Approximately 90 percent of the City of Atlanta is in Fulton County as well as 13 other municipalities. In
the unincorporated areas of Fulton County, fire services are provided by Fulton County Fire and Rescue
(a general fund department) and the FY 2014 budget totaled $14,489,677. Since all fire protection
services within unincorporated Fulton County are funded through the general fund, no separate fire
districts exist.

Gwinnett County, GA
The Gwinnett County Fire and EMS District was created in 2013 to provide services to the
unincorporated areas of Gwinnett County as well as all cities within the county except for the City of
Loganville. Unaudited revenues for FY 2013 totaled $112,695,692 (including a one-time transfer from
general fund of $20,800,000 to establish a reserve fund) with FY 2014 revenues projected at
$93,742,919.
The Fire and Emergency Medical Services (EMS) District Fund accounts for the revenues and
expenditures attributable to the Fire and Emergency Medical Services District. The City of Loganville
operates its own fire department, but residents and businesses continue to receive county-provided
emergency medical services. A property tax is levied to support this service district. No other fire
districts exist within Gwinnett County.

Shelby County, TN
Shelby County, TN is the largest county in Tennessee both in geographic size and population with a total
area of 784 square miles and a population of 940,764 including the City of Memphis. The
unincorporated area consists of approximately 300 square miles and a population of 152,000 residents
in about 46,700 structures.
Shelby County Fire Department is an enterprise fund within the overall Shelby County organizational
structure and is funded through service fees charged by the fire department. FY 2014 revenue was
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projected at $20,358,882 with equal expenditures. The primary revenue sources are Fire Fees on
structures in unincorporated Shelby County and Lakeland, Tennessee and reimbursement of the cities'
shares of the Ambulance Contract for Arlington, Collierville, Germantown, Lakeland, and Millington.
Residential fees are variable, based on square footage and are $18.90 to $58.23 a month. Commercial
fees are $65.80 month if the structure is less than 5,000 square feet; add $1.00 for every 1,000 square
feet. Churches are $423 a year. Agricultural properties are $704.52 a year. No other fire districts exist
within Shelby County or provide services to the unincorporated areas.

Pinellas County, FL
Pinellas County, FL is a peninsula community consisting of 608 square miles and surrounded by water on
three sides (Tampa Bay to the east and the Gulf of Mexico on the west and south). The total county
population is estimated at 921,319 and includes the cities of Clearwater and St. Petersburg.
Fire protection is provided to the unincorporated areas of Pinellas County in 12 separate dependent fire
protection districts: Belleair Bluffs, Clearwater, Dunedin, Largo, Pinellas Park, Safety Harbor, South
Pasadena, Tarpon Springs, Gandy, Tierra Verde, HighPoint and Seminole. Service is funded by Ad
Valorem taxes collected from property owners in the districts, and is provided via contracts with cities
and other independent agencies. The Safety and Emergency Services Department administers the fund
and contracts.
The county budget for each Fire District is developed by applying the unincorporated pro-rata share of
property values within the district to the contracted fire protection provider’s annual operating and
capital budget requests. The proposed FY2014 budgets for all 12 Fire Districts total $23,207,050, which
is a net increase of $242,830 or 1.1 percent over the FY2013 adopted budget of $22,964,220. The figure
below identifies each district’s adopted millage rate and valuations.
Figure 66: Pinellas County Fire District Tax Rates and Valuation

District
Belleair Bluffs/Largo
Clearwater
Dunedin
Gandy
Largo
Pinellas Park
Safety Harbor
Tarpon Springs
Seminole
High Point
Tierra Verde
South Pasadena

Cap/per
$1,000 Val.
$5.00
$5.00
$5.00
$5.00
$5.00
$5.00
$5.00
$5.00
$10.00
$10.00
$3.00
$5.00

Tax Rate per
$1,000 Val.
$1.732000
$3.209200
$3.552500
$2.977000
$3.560900
$3.016300
$2.811800
$2.374500
$1.958100
$2.670000
$1.918800
$0.913700

2014 Revenue
$493,451.01
$2,701,057.17
$1,016,790.34
$138,909.09
$1,820,024.59
$781,380.81
$179,458.87
$393,924.12
$4,267,522.62
$1,779,674.27
$1,458,798.85
$97,771.63
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Duval County, FL
Duval County, FL is located on the east coast of Florida and covers a total land area of 918 square miles
with a total population of 879,602 including the City of Jacksonville, Jacksonville Beach, Atlantic Beach,
Neptune Beach, and Baldwin. The county and the City of Jacksonville merged their governmental
operations in 1968 therefore the City of Jacksonville provides fire protection services throughout what
was unincorporated Duval County.
The FY 2014 budget for the City of Jacksonville Fire and Rescue Department totals $182,936,200 and
includes emergency medical services for the entire county. Revenues come primarily from ad valorem
property taxes with an additional $22,566,731 in ambulance transport revenue and $5,095,768 from an
agreement with Jacksonville International Airport and other miscellaneous sources. Since Duval County
has no unincorporated areas, no other fire districts exist within the county.

Tualatin Valley Fire & Rescue, OR
Tualatin Valley Fire & Rescue (TVF&R) is an independent special fire district under the laws of the state
of Oregon. The department covers approximately 210 square miles of both incorporated and
unincorporated area with a total service population of approximately 449,610. The department provides
services to the cities of Durham, King City, Sherwood, Tigard, Tualatin, Rivergrove, Wilsonville,
Beaverton, West Linn, as well as unincorporated areas of Washington, Clackamas and Multnomah
counties.
The FY 2014/2015 budget for TVF&R is reported as $156,276,279 and includes all services provided by
the department including administrative and support services typically included in municipal
departments such as legal, accounting, budgeting and other administrative services. In addition, the
budget provides funding for the operation of 21 career and volunteer fire stations staffed by nearly 500
career firefighters and over 60 volunteers.
Nearly all revenues within TVR&R come from a property tax levy on all real property within the
independent district’s response area. All property is assessed a $1.5252 per $1,000 of assessed value
plus a local option levy of $0.25 per $1,000 assessed value and an estimated 11.7 cents per $1,000
assessed value for debt service for a total of $1.8852 per $1,000 assess value. This rate is applied to all
properties within the district and does not deviate based on city or unincorporated area.

Clackamas County, OR
Clackamas County, OR is located in the northwestern portion of the state just south of the City of
Portland. The county’s estimated 2010 population was recorded at 375,992 including the cities of
Barlow, Canby, Damascus, Estacada, Gladstone, Happy Valley, Johnson City, Lake Oswego, Milwaukie,
Molalla, Oregon City (county seat), Rivergrove, Sandy, Tualatin, West Linn and Wilsonville. Clackamas
County is served by 16 fire departments and districts as listed below.
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Figure 67: Clackamas County, OR Fire Tax Rates

Department
Aurora Fire District 3
Boring Fire District 59
Canby Fire District 62
Clackamas Fire District 1
Colton Fire District 70
Estacada Fire District 69
Gladstone Fire Department
Hoodland Fire District 74
Lake Grove Fire District 57
Lake Oswego Fire Department
Molalla Fire District 73
Monitor Fire District 58
Riverdale Fire District 60
Sandy Fire District 72
Silverton Fire District 2
Tualatin Valley Fire & Rescue

Type
Ind. District
Ind. District
Ind. District
Ind. District
Ind. District
Ind. District
Municipal
Ind. District
Ind. District
Municipal
Ind. District
Ind. District
Ind. District
Ind. District
Ind. District
Ind. District

Area
64
64
54
194
46
88
4
56

Population
5,500
20,000
30,000
179,000
5,000
18,000
12,000
10,000

14
110
35

50,000
18,000
3,000

77
106
210

17,000
18,000
450,000

Tax Rate/
$1,000 AV
$1.3343
$2.3771
$1.8856
$2.4631
$1.5601
$2.4029
$2.6385
$2.4592
$0.7833
$1.6134
$1.4061
$2.1776
$1.3214
$1.8852

With the exception of the two municipal departments noted above, each special district levies it’s on tax
rate to property within each district, much of which is considered unincorporated.

Summary and Comparisons
While Mecklenburg County, NC is significantly larger than Wake County and has significantly less
unincorporated area, the format of fire protection is very similar: The county contracts with several
municipal fire departments to provide services into the unincorporated areas. The major difference in
place, however, is that Mecklenburg County has five separate fire tax districts where Wake County only
has one. This is a common practice across North Carolina but, in some cases, creates a disparity in the
amount of funding available for fire departments. This is also evident in Guilford County where 24
separate fire districts plus five service district overlays are present. Rather than levying a single tax rate
for fire protection throughout the county, Guilford County has chosen to continue using the traditional
model and applying varying tax rates that range from $0.08 to $0.125 per $100 valuation.
In similar manner, Greenville County, SC has retained the traditional model of funding fire protection in
the unincorporated areas of the county by applying a multitude of tax rates based on area. As
mentioned above, the methodology chosen by Wake County to more consistently fund the various fire
departments in the county has allowed resources to be shared more freely and a more consistent level
of service to be applied. Pinellas County, FL also follows this model and contains 12 separate fire districts
that provide service to the unincorporated areas. The tax rates vary from $1.73 to $3.56 per $1,000
valuation.
Fairfax County, VA, Montgomery County, MD, Fulton County, GA and Shelby County, TN each provides
county-wide fire protection at various levels and have abandoned to model of funding individual fire
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departments. Duval County, FL has no unincorporated areas and provides service through a joint
government model with the City of Jacksonville. Thus services are provided county-wide. Tualatin Valley
Fire & Rescue is an independent taxing entity that levies its adopted tax rate to all properties it serves,
regardless of in which county or municipality that property may lie.
As mentioned above, Wake County has adopted a model to more consistently apply and allocate funds
for the provision of fire protection across the county. Although the county-wide systems noted above
provide services internally, the Wake County system can be viewed in similar manner. Although there
are various departments providing the services to the unincorporated areas, the resources within those
agencies should be freely moveable throughout the county as the need arises; in essence functioning as
a single provider of fire and emergency services. Unfortunately for the fire service as a whole, there is
little in the way of consistency in the application of funding mechanisms and resource allocation. Each
community must determine what is in the best interest of those they service and apply the appropriate
methodology for funding and resource deployment.

FUNDING ALTERNATIVES
While purely economic considerations may suggest that those who benefit from a service should pay in
direct proportion to the level of benefit (the “benefits received” principle), social and political concerns
may also enter into the price-setting process. Therefore, the task of apportioning the cost of an allied
emergency services system among partner agencies will likely require a fair amount of analysis and
negotiation. The process should be approached with the recognition that any agreed upon allocation
formula must fit the local situation, it should serve the best interests of the partners over the long-term,
and everyone (especially the public) should easily understand it. It is also essential that the process be
maintained completely transparent at the governance level. Another consideration is the provision of
different services throughout the county. Currently, all the study agencies provide both fire suppression
and first response emergency medical services. In addition, several provide technical rescue services
that others do not. Aside from fire protection, these specialty services require different response
apparatus and equipment and specialized training. As the county continues the process of determining
the most effective funding methodology for the cost-share departments, a discussion should ensure
regarding the delivery of specialty services and how those resources are shared across the county.
ESCI generally advises clients to keep cost apportionment formulas fair, simple, and intuitively logical to
assure that the public accepts and supports the endeavor. The typical factors included in cost allocation
formulas include:
•

Area

•

Valuation

•

Heated Square Footage

•

Service Demand

•

Fixed Rate

•

Population
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•

Parcels

•

Averaged Composite

What follows is a non-prioritized listing of system variables that can be used (singly or in combination) to
allocate cost between allied entities. Each option is summarized by the concept, its advantages and
disadvantages, and other factors that should be considered.

Area
Concept:
The cost of emergency service can be apportioned based on the geographic area served relative to
the whole. Apportionment founded on service area alone may work best in areas that are
geographically and developmentally homogeneous.
Pro:
Service area is easily calculable from a variety of sources.
Con:
Service area does not necessarily equate to greater risk or to greater workload.
Consider:
Service area may be combined with other variables (such as assessed value and number of
emergencies) to express a compound variable (such as assessed value per square mile and
emergencies per square mile).

Valuation
Concept:
The valuation of properties is established by the local tax assessor under laws of the state. Usually,
higher-valued structures and complexes carry a greater risk to the community from loss by fire.
Consequently, assessed value also tends to approximate the property at risk within a community.
Emergency services agencies are charged with being sufficiently prepared to prevent loss of life and
property. Therefore, the cost of contracted service may be apportioned relative to the assessed
value of the jurisdictions. Typically, valuation is used to apportion cost of shared service by applying
the percentage of each partner’s valuation to the whole.
Pro:
Valuation is updated regularly helping to assure that adjustments for changes relative to new
construction, annexation, and inflation are included. Because a third party (the assessor) establishes
valuation in accordance with state law, it is generally viewed as an impartial and fair measurement
for cost apportionment. Although the provision of emergency medical services is not typically
considered a property-related service, apportionment tied directly to property value has merit.
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Con:
Valuation may not reflect the property risk associated with certain exempt property, such as
schools, universities, government facilities, churches, and institutions. Valuation may not always
represent the life risk of certain properties, such as nursing homes or places of assembly, which
might dictate more significant use of resources. In addition, some large facilities may seek economic
development incentives through valuation exemptions or reductions. Adjustments may need to be
made to valuation if such large tracts of exempt property in one jurisdiction cause an imbalance in
the calculation.
Consider:
Some states discount valuation depending on the class of property (commercial, residential, or
agricultural), which may skew the overall proportion of those properties compared to risk. As an
additional consideration, assessors usually establish the valuation in accord with the property tax
cycle, which can lag somewhat behind the budget cycle of local agencies and the time when service
contracts are reviewed or negotiated. Also, commercial facilities contain greater fire containment
systems based on building code requirements such as sprinkler systems.

Heated Square Footage
Concept:
Much like the use of valuation, heated square footage is a method that allows agencies to view the
property risk within their community through a process that evaluates each and every property they
protect. Larger structures typically carry a higher risk due to occupancy or overall size of the space.
Unlike valuation, however, exempt properties and those properties that may have received
discounts on their valuation are rated equally based on size.
Pro:
Local building, zoning and assessor’s offices keep routine records on existing and new construction
and these records are regularly updated to accurately reflect the community’s value and appeal.
Like valuation, these reviews are typically viewed as impartial and fair because they are completed
by a third party evaluator.
Con:
Some properties that may contain high risks to life and property may not actually contain much in
the way of heated square footage. Commercial and industrial areas that contain hazardous
materials, such as petroleum pipeline facilities, storage tanks and fill stations, would not be included
in this calculation. Communities with higher concentrations of these non-heated facilities would see
this type of measure as an imbalance in the apportionment system.
Consider:
While this concept may work well in communities that are largely residential, it would be difficult to
apply in industrial and chemical settings. When using this concept, a weighting or offset system
would need to be implemented to account for those non-heated facilities.
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Service Demand
Concept:
Service demand may be used as an expression of the workload of an emergency service provider or
geographical area. Cost allocation based on emergencies would consider the total emergency
response of the service area; and apportion system cost relative to the percentage of emergencies
occurring in the jurisdictions.
Pro:
Easily expressed and understood. Changes in the workload over the long term tend to mirror the
amount of human activity (such as commerce, transportation, and recreation) in the corresponding
area.
Con:
Emergency response fluctuates from year-to-year depending on environmental and other factors
not directly related to risk, which can cause dependent allocation to fluctuate as well. Further, the
number of incidents may not be representative of actual workload; for example, one large
emergency event requiring many emergency workers and lasting many hours or days versus another
response lasting only minutes and resulting in no actual work. Last, emergency response is open to
(intentional and/or unintentional) manipulation by selectively downgrading minor responses, by
responding off the air, or by the use of mutual aid. Unintentional skewing of response is most often
found in volunteer fire systems, where dispatch and radio procedures may be imprecisely followed.
Further, service demand does not follow a predetermined ratio to land area. As such, the service
demand per square mile ratios may produce large variations. This should be taken into
consideration if this methodology is used.
Consider:
Using a rolling average of incidents over several years can help to suppress the normal tendency for
the year-to-year fluctuation of emergencies. Combining the number of emergencies with the
number of emergency units and/or personnel required may help to align incidents with actual
workload more closely; however, doing so adds to the complexity of documentation. In a similar
manner (and if accurate documentation is maintained), the communities could consider using the
total time required on emergencies as an aid to establish the comparative workload represented by
each jurisdictional area.
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Fixed Rate
Concept:
The use of fixed fees or rates (such as a percentage) to calculate allocation of shared cost is more
common between municipalities and independent districts. Occasionally, fixed-rate contracts
involve the exchange of in-kind services.
Pro:
The concept is simple and straightforward. A menu of service options and the fees corresponding to
those alternatives can be developed by the contractor agency. The contracting agencies can tailor a
desired level of service based on risk and community expectation by choosing from the various
menu items.
Con:
Partnering communities may change (i.e., population, jobs, commerce, structures, and risk) at
divergent rates causing disconnection between the rationales used to establish the fee and the
benefit received. A fixed-rate contract may be difficult to coherently link to the services provided
and/or received, which can lead to a lack of support by officials and the community.
Consider:
Partnering agencies need to assure that provision for rate adjustment is included in the agreement,
including inflation. The agreement should address the issue of full cost versus marginal cost. The
inclusion or non-inclusion of administrative and/or overhead cost also requires statement, as does
the reconciliation of in-kind service exchange. The ownership and/or depreciation of capital assets
should be addressed, as should rent, utilities, and liability insurance. In the case of a fixed fee, the
agreement should establish how the participation of other public agencies in the partnership would
affect cost.

Population
Concept:
Payment for service can be based on the proportion of residential population to a given service area.
This variable is easily determined and can be adjusted annually based on U.S. Census population
estimates. It is a known fact that human activity generates service demand for emergency services
providers. Areas of higher population (urban and suburban) will see higher service demand rates
than areas of lower population (rural). Basing cost allocation on population places more of the cost
on the areas where incidents are more likely to occur.
Pro:
Residential population is frequently used by governmental agencies to measure and evaluate
programs. The U.S. Bureau of Census maintains an easily accessible database of the population and
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demographics of cities, counties, and states. Estimates of population are updated regularly.
Laypersons intuitively equate residential population to the workload of fire departments.63
Con:
Residential population does not include the daily and seasonal movement of a transient population
caused by commerce, industry, transport, and recreation. Depending on the local situation, the
transients coming in (or going out) of an area can be very significant, which can tend to skew
community risk. Residential population does not statistically link with emergency workload; rather,
human activities tend to be the linchpin that connects people to requests for emergency assistance.
For example, if residential population actually determined emergency workload, emergencies would
peak when population was highest within a geographic area. However, in many communities where
the residential population is highest from about midnight to about 6:00 a.m. (bedroom
communities), that time is exactly when the demand for emergency response is lowest. It turns out
that emergency demand is highest when people are involved in the activities of daily life —
traveling, working, shopping, and recreating. Often, the persons involved in such activities do not
reside in the same area.
Consider:
Some areas experience a daily or seasonal influx of people who are not counted as residential
population. This transient population can be estimated by referring to traffic counts, jobs data, and
hotel/motel occupancy rates. Residential population plus transient population is referred to as
functional population. Where functional population is significantly different from residential
population, service agreements based on population should be adjusted to account for it.
As mentioned previously, each of the funding options discussed above can be used singularly or in
combination with one or more other variables. The following paragraphs evaluate the multiple-variable
allocation method and provide some examples of how this methodology can be implemented.

Parcels
Concept:
The number of parcels within a given community can be used to determine proportional cost shares
due to the variable density of those parcels. Communities with smaller parcels tend to have higher
population densities while those more rural areas can have very large parcels with much lower
population density. Much like population, areas of higher parcel population will likely see higher
service demand rates than areas of low parcel density.
Pro:
Although infrequently used, the employment of parcels into a cost-share calculation allows
organizations to evaluate the need for service to areas that may not be developed but still contain a
63

The average citizen may easily associate population to emergency workload, but no statistical link can be made
between the two.
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certain level of risk. Even undeveloped properties contain a fire risk, albeit low. Medical risk is
extremely low unless recreational facilities are included in the count. This type of calculation also
ignores those properties that may not be taxable such as government buildings, non-profit
organizations and churches.
Con:
Parcel counts ignore the types of properties being included in the count. Certain parcels may contain
high risk properties while others have an extremely low risk. This type of calculation also ignores the
population of any given parcel, which as previously discussed, typically drives emergency services
demand.
Consider:
Determining cost share based on parcel count should only be used solely if the various departments
have a relatively equal distribution of non-taxable properties or if one or more departments have an
extremely high concentration of non-taxable properties.
As mentioned previously, each of the funding options discussed above can be used singularly or in
combination with one or more other variables. The paragraphs below evaluate the multiple-variable
allocation method and provide some examples of how this methodology can be implemented.

Multiple-Variable Allocation
Frequently, even though everyone may agree on the benefit of allied emergency services, officials find it
difficult to reach an accord on the cost. The differences between community demographics and/or
development, along with changes that occur within the system over the long term, can cause the
perception of winners and losers. This can be especially prevalent when a single variable is used to
apportion cost. A service contract based on more than one allocation determinate may help solve these
problems.
By apportioning the costs over more than one variable, the members of the alliance will be able to reach
a long-term agreement that fits the diversity of the partnering agencies. When choosing a cost-sharing
strategy for partnered fire protection, it is important to keep any apportionment formula fair, simple,
and intuitively logical to assure that the public accepts and supports the endeavor.
The information provided above serves as a detail of each funding alternative presented. Given the
lengthy discussion provided with each alternative, ESCI has compiled the information into a summary
table illustrating how each funding alternative would be distributed among the cost share departments
in the figure below.
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Figure 68: Alternative Funding Model - Apex

Jurisdiction

Area

Assessed
Value

Apex
Hipex

23.1%
76.9%

78.7%
21.3%

Heated
Square
Footage
87.2%
12.8%

Service
Demand

Population

Parcels

Composite

91.9%
8.1%

87.5%
12.5%

81.3%
18.7%

75.0%
25.0%

Service
Demand

Population

Parcels

Composite

63.2%
36.8%

47.0%
53.0%

47.4%
52.6%

47.0%
53.0%

Service
Demand

Population

Parcels

Composite

57.2%
42.8%

47.5%
52.5%

42.9%
57.1%

46.3%
53.7%

Service
Demand

Population

Parcels

Composite

88.5%
11.5%

91.4%
8.6%

88.1%
11.9%

81.0%
19.0%

Service
Demand

Population

Parcels

Composite

47.4%
52.7%

94.6%
5.4%

88.3%
11.7%

71.1%
28.9%

Figure 69: Alternative Funding Model – Fuquay-Varina

Jurisdiction

Area

Assessed
Value

Fuquay-Varina
Furina

18.0%
82.0%

48.0%
52.0%

Heated
Square
Footage
58.3%
41.7%

Figure 70: Alternative Funding Model - Garner

Jurisdiction

Area

Assessed
Value

Garner
Garner Rural

18.6%
81.4%

53.2%
46.8%

Heated
Square
Footage
58.0%
42.0%

Figure 71: Alternative Funding Model – Holly Springs

Jurisdiction

Area

Assessed
Value

Holly Springs
Holly Springs Rural

42.5%
57.5%

85.1%
14.9%

Heated
Square
Footage
90.4%
9.6%

Figure 72: Alternative Funding Model - Morrisville

Jurisdiction

Area

Assessed
Value

Morrisville
Morrisville Rural

38.4%
61.6%

74.2%
25.8%

Heated
Square
Footage
83.5%
16.5%
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Figure 73: Alternative Funding Model - Rolesville

Jurisdiction

Area

Assessed
Value

Rolesville
Rolesville Rural

10.7%
89.3%

33.6%
66.4%

Heated
Square
Footage
46.5%
53.5%

Service
Demand

Population

Parcels

Composite

98.4%
1.6%

36.0%
64.0%

36.9%
63.1%

43.7%
56.3%

Service
Demand

Population

Parcels

Composite

84.5%
15.6%

81.3%
18.7%

79.9%
20.1%

73.9%
26.1%

Service
Demand

Population

Parcels

Composite

78.0%
22.0%

48.2%
51.8%

46.8%
53.2%

52.5%
47.5%

Figure 74: Alternative Funding Model – Wake Forest

Jurisdiction

Area

Assessed
Value

Wake Forest
Wakette

43.2%
56.8%

74.0%
26.0%

Heated
Square
Footage
80.4%
19.6%

Figure 75: Alternative Funding Model - Zebulon

Jurisdiction

Area

Assessed
Value

Zebulon
Wakelon

14.2%
85.8%

59.9%
40.1%

Heated
Square
Footage
67.7%
32.3%
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In addition to the individual funding alternatives, several multiple-variable scenarios are also provided as
an example of how this type of methodology can be applied and modified. Keep in mind that the
percentages applied in the figure below are examples only and can be adjusted based on consensus of
the appropriate representatives. This ‘calculator’ will be provided to Wake County at the conclusion of
this project for use in future allocation decisions.
Figure 76: Multiple-Variable Funding Scenarios
Multiple Variable Weights
Multiple Variable #1
Area
Valuation
Heated Square Footage
Service Demand
Population
Parcels

10%
25%
10%
25%
15%
15%
100%

Multiple Variable #2
Area
Valuation
Heated Square Footage
Service Demand
Population
Parcels

5%
20%
10%
40%
15%
10%
100%

Multiple Variable #3
Area
Valuation
Heated Square Footage
Service Demand
Population
Parcels

10%
5%
15%
30%
35%
5%
100%

Figure 77: Example Multi-Variable Cost Allocation Model – Apex

Jurisdiction

Multiple
Variable #1

Multiple
Variable #2

Multiple
Variable #3

Apex
Hipex

79.0%
21.0%

83.6%
16.4%

81.6%
18.4%

Figure 78: Example Multi-Variable Cost Allocation Model – Fuquay-Varina

Jurisdiction
Fuquay-Varina
Furina

Multiple
Variable
#1
49.6%
50.4%

Multiple
Variable
#2
53.4%
46.6%

Multiple
Variable
#3
50.8%
49.2%
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Figure 79: Example Multi-Variable Cost Allocation Model – Garner

Multiple
Variable
#1
48.8%
51.2%

Jurisdiction
Garner
Garner Rural

Multiple
Variable
#2
51.7%
48.3%

Multiple
Variable
#3
49.2%
50.8%

Figure 80: Example Multi-Variable Cost Allocation Model – Holly Springs

Jurisdiction
Holly Springs
Holly Springs Rural

Multiple
Variable
#1
83.6%
16.4%

Multiple
Variable
#2
86.1%
13.9%

Multiple
Variable
#3
85.0%
15.0%

Figure 81: Example Multi-Variable Cost Allocation Model – Morrisville

Jurisdiction
Morrisville
Morrisville Rural

Multiple
Variable
#1
70.0%
30.0%

Multiple
Variable
#2
67.1%
32.9%

Multiple
Variable
#3
71.8%
28.2%

Figure 82: Example Multi-Variable Cost Allocation Model – Rolesville

Jurisdiction
Rolesville
Rolesville Rural

Multiple
Variable
#1
49.6%
50.4%

Multiple
Variable
#2
60.3%
39.7%

Multiple
Variable
#3
53.7%
46.3%

Figure 83: Example Multi-Variable Cost Allocation Model – Wake Forest

Jurisdiction

Multiple
Variable #1

Multiple
Variable #2

Multiple
Variable #3

Wake Forest
Wakette

76.2%
23.8%

79.0%
21.0%

77.9%
22.1%

Figure 84: Example Multi-Variable Cost Allocation Model – Zebulon

Jurisdiction
Zebulon
Wakelon

Multiple
Variable
#1
56.9%
43.1%

Multiple
Variable
#2
62.6%
37.4%

Multiple
Variable
#3
57.2%
42.8%
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The overall intent of this project was to evaluate the current methodology of providing the cost-share
departments with funding for providing emergency services to the unincorporated areas that they serve
and to develop a useable, long-term, defensible system of providing that funding in the future. The
information provided within this report should be reviewed by each individual organization and
municipality and consensus formed on what model to use moving forward. Once the weights provided
in the multiple-variable model are determined, ESCI would recommend that model for future funding.
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Addendum – Public Comments Regarding Cost Share Methodology
Upon completion of the Cost Sharing, Funding and Service Delivery Analysis document, and review of
this information by the Cost Share Committee of the Fire Commission, ESCI held a public input session
on September 25, 2014 in the conference room of the Wake County public safety building. The session
was well-attended by representatives from a number of municipalities and fire departments within
Wake County but no one from the general public.
During this input session, ESCI gave a short presentation on how the project was completed and
provided those in attendance with an overview of the various cost share models that had been
developed. After the presentation, the floor was opened for comment. Six individuals provided
comments regarding the report and the various cost share strategies.
1. Representing Stony Hill Fire Department
a. Although the report is comprehensive, it does not address the actual cost of service to
provide fire protection throughout the unincorporated areas.
i. ESCI Response – We agree with this comment and contend that the intent of
this particular study was not to determine the cost of fire protection but, rather,
to determine an equitable and defensible methodology by which revenues from
the fire tax district could be distributed. Further study will be necessary to
determine an appropriate level of funding for the various fire departments that
provide protection to the unincorporated areas of Wake County.
2. Representing Bay Leaf Fire Department
a. How will the chosen methodology for the distribution of funds to the cost share
departments impact the non-cost share departments?
i. ESCI Response – None. This is something that will need to be determined by
local policymakers.
b. Policymakers should take their time in implementing any change to the current system
of funding the fire service in Wake County.
i. ESCI Response – We agree that implementation of any methodology should be
carefully considered and consensus gained from those affected departments.
3. Representing Holly Springs Fire Department
a. Of the various potential elements that could be factored into the methodology as
presented in the report, only Demand, Population and Area should be considered and
included in the final methodology.
i. ESCI Response – None. This will be the decision of the cost share committee
and, ultimately, the County Commission.
4. Representing Bay Leaf Fire Department
a. Community risk and community socioeconomics can impact service demand. Population
and risk should be considered within the calculation.
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i. ESCI Response – We agree. The risks within any given community vary based on
structure density and occupancy, industrialization, socioeconomics,
demographics, geography, population, and population density. While risk can be
measured by evaluating the potential within the community, applying a score or
value to that risk is nearly impossible. Historic service demand is a good
indicator of risk but future growth and development should be monitored to
keep up with the changes occurring within any given community.
5. Representing the Town of Garner
a. Would like to see a graph added to the report that illustrates the various staff of the
departments and whether they are paid for by the municipalities or the county.
i. ESCI Response – We agree that would be helpful to some extent but that is
more of a service delivery issue rather one of cost share calculation. Also, how
each department applies the funding from the cost share to their personnel is
an internal issue and there is a high degree of variability across the
departments. Some personnel are funded at 100 percent from the county while
others are funded at 100 percent by the towns. Still other personnel are funded
at a percentage that is in line with the cost share agreement. This should be
reviewed further by the fire commission.
b. Request that the comment be added to the report that, although each Wake County fire
department currently provides first response EMS, the county is responsible for EMS
within Wake County.
i. ESCI Response – Added here as requested.
6. Representing the Cost Share Committee
a. Thanks to the staff for tackling this process and allowing the committee to provide input
i. ESCI Response – None
b. In making the final decision as to what methodology to use, make sure that some
departments don’t suffer while others see gains from this process.
i. ESCI Response – None
In addition to the public input session, ESCI set up an internal email address (wakeco@esci.us) for those
that could not attend the meeting to provide input. Three responses were received by that method.
1. Representing the Town of Zebulon
a. Attached.
2. Representing Bay Leaf Fire Department
a. Attached.
3. Representing the Town of Garner
a. Attached.
b. Regarding Figure 29, the page was converted to landscape the size of the graphic
increased.
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From: Hardin Watkins <HWatkins@garnernc.gov>
Sent: Thursday, September 25, 2014 3:15 PM
To: wakeco
Cc: Emily Lucas; 'admin@garnerfire.com'; Mike Wright (michael.wright@wakegov.com);
Mark.Matthews@wakegov.com
Subject: Comments Regarding Cost Share Study Presented September 25, 2014
Comments Regarding Cost Share Study Presented September 25, 2014
Thank you for the opportunity to share feedback and comments regarding the current draft of the Wake
County Cost Sharing, Funding, and Service Delivery Analysis.
On behalf of the Town of Garner, I would like to thank the persons involved with this process for your
involvement and dedication to this worthwhile effort. We applaud Wake County for being committed to
undertake this study and for selecting a well-qualified firm, ECSI, to lead the process.
The Town would also like to acknowledge and express appreciation for the time commitment and work of
the Cost Share Committee members. Additionally, the Town greatly appreciates the dedication and
service of the members of the Wake County Fire Commission. Their strong interest and dedication to
making sure great fire services are provided in Wake County is valued and respected.
There are three technical comments that are offered as suggestions to the current draft of the report:
−
Page 20: The administrative personnel graph (Figure 10) could be supplemented by also displaying
the number of personnel funded by the county vs. personnel not funded by the county for each cost share
agency.
−
Page 26: Regarding commentary related to service demand by incident type, it would be helpful to
the reader to see a statement (or footnote) that indicates that EMS services are a County responsibility in
North Carolina and these expenses are not City/Town cost responsibility areas.
−
Page 33: Figure 29 is a bit small and is hard to read. It would be helpful to configure a way to
present this data in a larger format that is easier to see.
The cost formula allocation factors make sense. The group has selected a scientific, rational, and logical
approach. The Town of Garner is greatly appreciative of this effort and offers compliments to the Cost
Share Committee and ECSI for this important work.
Thank you for the opportunity to review the draft and provide feedback.
-Hardin
Hardin Watkins
Town Manager
Town of Garner, NC
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Final Recommendation
The preceding portions of this document define the various elements that can be used in developing a
defensible and equitable formula for determining future cost share calculations. Some of those
elements are more difficult to quantify than others. For example, heated square footage of structures
within any given area does not, in most cases, include barns or other outbuildings that should be part of
the community’s overall risk. Similarly, valuation, while focusing on the more valuable properties within
any given jurisdiction, does not take into consideration the many non-taxed properties that must be
protected including churches, schools and government buildings.
Although these elements do provide policymakers with some direction regarding how to best provide
funding to the cost-share departments, they are not as clear-cut as the obvious variables of population,
area, and service demand. As discussed within the body of the document, much of service demand is
driven by population; resulting in spikes in workload during normal business days and hours. Service
area defines, in some cases, how that population is distributed across the jurisdiction, and historic
service demand can serve as an indicator of future demand. To add to these variables, future land use
and development, particularly in the currently lower density areas, can impact these values.
For these reasons, and based on some of the information received during the public input session, ESCI
has developed a final recommended cost share formula for consideration. The proposed formula places
a higher value on population (the best indicator of service demand), a somewhat lower value on historic
service demand, and the lowest value on area at a weight of 50 percent, 30 percent, and 20 percent
respectively. The resulting cost share formula is provided in the following figure.

Jurisdiction

Apex/Hipex
Fuquay-Varina/Furina
Garner/Garner Rural
Holly Springs/Holly Springs Rural
Morrisville/Morrisville Rural
Rolesville/Rolesville Rural
Wake Forest/Wakette
Zebulon/Wakelon

Proposed
County Cost
Share

24.06%
53.90%
55.34%
19.27%
30.81%
50.37%
25.35%
49.65%

Resulting
Municipal Share

75.94%
46.10%
44.66%
80.73%
69.19%
49.63%
74.65%
50.35%

The values used in arriving at the proposed cost-share are based on ESCI’s corporate experience but
should not be considered the only means of allocating funds to the cost-share departments. Wake
County officials should consider further input from community stakeholders in implementing a final
consistent methodology. In addition, periodic review and adjustment of each variable will be necessary
to ensure that each element is up-to-date and relevant to current conditions.
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