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Introduction
In September 2021, the Town of Davidson issued a Request for Proposal (RFP) to retain a consultant to
conduct a “Community Risk Assessment and Standards of Cover” for the Davidson Fire Department. On
October 6, 2021, the Town of Davidson awarded AP Triton, LLC a contract to conduct the study.

Intent & Scope of the Project
This study’s primary intent was to complete a comprehensive Community Risk Assessment and Standards
of Cover Analysis consistent with the methodologies contained in the Center for Public Safety Excellence
(CPSE) Community Risk Assessment/Standards of Cover, 6th edition. The completed analysis is intended to
provide options that the Town of Davidson should consider in creating a high-performance emergency
response that is evidence‐based, cost‐effective, and sustainable. Triton’s final report includes numerous
findings and proposed service delivery solutions as follows:
•

A summary of all data and insight from the initial review of the Davidson Fire Department’s current
service delivery system.

•

A fully developed description and analysis of all proposed changes to the department’s service
delivery system.

•

A foundation to support a strategic planning process to develop an implementation.

•

The recommendations include the costs for all proposed changes to the department’s delivery
system.

Using this information and the results of the various analyses, Triton has provided a list of findings,
observations, and recommendations for administrative and operational improvements. The
recommendations are based on national, state, regional, and local standards, industry best practices, and
the experience and knowledge of the members of various representatives of AP Triton.
It must be emphasized that it will be necessary for DFD to conduct a thorough strategic planning process to
identify any potential hurdles or unforeseen issues that could ultimately constrain the implementation of
any of the recommendations and then be prepared to adjust accordingly.
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Section I:
COMMUNITY RISK ASSESSMENT
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Community Characteristics
The service area of the Davidson Fire Department (DFD) consists of just over 14 square miles of the
incorporated Town of Davidson and a portion of an unincorporated area in Mecklenburg County. The
following figure shows DFD’s service areas.

Figure 1: Davidson Fire Department Study Area

The previous figure shows that most of the response areas outside the Town limits lie to the east and
northeast of Davidson. As shown, the Davidson Fire Department deploys its apparatus and personnel from
two fire stations located within the Town limits of Davidson.
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Town of Davidson
The Town of Davidson is in northern Mecklenburg County and comprises nearly 7 square miles, of which
0.25 square miles consists of water. It is considered a suburb of the Charlotte metropolitan area. As of April
1, 2020, the Town’s estimated population was 15,106 persons.1 The following figure is an illustration
showing the 2020 population density within Davidson.

Figure 2: Population Density of the Town of Davidson (2020)

The 2020 census indicated that 4.5% of the population was under the age of 5 years, while just over 14% of
the population consisted of persons 65 years of age or older.2 The majority (91%) of the population is
comprised of Caucasians, followed by a nearly equal percentage of Latinos and Black or African Americans.
Asians make up about 1.3% of the population.3
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About 3.5% of the population under the age of 65 have a disability, with 3.8% under the age of 65 without
health insurance. As of 2019, the median household income was $124,853, with approximately 3.2% of the
residents in poverty.4 In 2019 dollars, per capita income in the preceding 12 months was $55,122.

Mecklenburg County
Mecklenburg County is located in southwest North Carolina and is comprised of approximately 546 square
miles, of which 22 square miles is water. Since the DFD service area outside the Town limits represents only
a portion of Mecklenburg County, the
U.S. Census Bureau does not maintain
records specific to those boundaries.
Therefore, Triton needed to rely on data
from the overall statistics of
Mecklenburg County for the following.
As of April 1, 2020, the estimated
population of Mecklenburg County was
1,115,482 persons.5 Nearly 7% of the population was under the age of 5 years, while nearly 12% were 65
years of age or older.
Just over 46% of the population are Caucasians, followed by Black or African Americans at 33%, and Asians
and Hispanics or Latinos comprised just over 21% of the population.6
Just over 5% of the population under the age of 65 have a disability, with over 13% under the age of 65
without health insurance. As of 2019, the median household income was $66,641, with approximately 11%
of the residents in poverty.7 In 2019 dollars, per capita income in the preceding 12 months was $38,819.
The next figure shows the considerable difference in demographics between the Town of Davidson and
Mecklenburg County. The image shows that the County has a higher at-risk population than the Town.

Figure 3: Comparison of Demographics between Davidson & Mecklenburg County
Description

Town

County

Under the age of 5 years

4.5%

6.6%

Age 65 years or older

14.1%

11.5%

Disabled persons under age 65

3.5%

5.4%

Persons without health insurance

3.8%

13.2%

Median household income

$124,853

$66,641

Median value of owner-occupied houses

$448,300

$238,000

Per capita income preceding 12 months

$55,122

$38,819
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All-Hazards Community Risk Assessment
Risk Assessment Methodology
Developing a risk score to determine risks in a community is necessary to provide an organization with a
method for creating response protocols for an incident. The Three-Axis Heron model establishes a score by
reviewing probability, consequence, and impact factors and assigning a score between 2–10 in each
category.8 A description of the incident types for each risk is located in Appendix A.
Use of the Three-Axis Heron Formula includes the following equation:

Risk =

(PC)2 + (CI)2 + (IP)2
2

The risk is graphically illustrated through a three-axis model as follows:

▪

P = Probability (Y-Axis)

▪

C = Consequences (X-Axis)

▪

I = Impact (Z-Axis)

When developing the score, it should be recognized that each of the three scoring components is based on
DFD incident data. Although a low risk may have a higher risk than a moderate or high risk, a significant
factor in the score is the probability. In many instances, the number of low risk incidents is high, while the
consequence and impact on the department are low.
Probability
Probability is the likelihood of an incident occurring in the community over time. This axis reflects the
probability of a particular type of incident occurring (which contributes to the level of risk). Many factors
include the time of day, location, hazards present, the season of the year, building construction and
maintenance, demographic factors, and more. It can range from a rare event to one that occurs often.
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Figure 4: Probability or Likelihood of Occurrence
Score

Category

Probability or Likelihood

2

Minor

Unlikely < 0.02% of total call volume. Expected to occur very rarely.

4

Low

Possible 0.02%–0.07% of total call volume. Expected to occur rarely.

6

Moderate

8

High

Likely 0.3%–2% of total call volume. Expected to occur multiple times per week.

10

Extreme

Frequent > 2% of total call volume. Expected to occur one or more times/day.

Probable 0.07&–0.3% of total call volume. Expected to occur monthly.

Consequence
The consequence of an incident can vary from minor casualties to severe impacts that may destroy
historical or major facilities in the community and create a large loss of employment or life.

Figure 5: Consequence to the Community
Score

Category

2

Minor

1–2 people affected (injuries/deaths). < $10,000 loss.

4

Low

< 5 people affected (injuries/deaths). < $500,000 loss

6

Moderate

8

High

10

Extreme

Consequence to the Community

5–50 people affected (injuries/deaths). $500,000–$1,000,000 loss
50–100 people affected (injuries/deaths). $1,000,000–$5,000,000 loss
> 100 people affected (injuries/deaths). >$5,000,000 loss

Impact
The third factor in determining the risk is the fire department’s impact and the critical tasking needed to
control or mitigate an incident. This includes the number of emergency responders and apparatus available,
whether available internally or from external agencies. It measures the department’s ability to respond to a
given risk or incident while providing service to the remaining parts of the district.

Figure 6: Impact on Operational Forces
Score

Category

2

Minor

≥ 90% Remaining Apparatus/Crews

4

Low

≥ 75% Remaining Apparatus/Crews

6

Moderate

≥ 50% Remaining Apparatus/Crews

8

High

≥ 25% Remaining Apparatus/Crews

10

Extreme

< 25% Remaining Apparatus/Crews

Impact on Operational Forces
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Fire Response
DFD is the primary provider of mitigation of fire-related incidents while Mecklenburg County Fire Marshal’s
Office provides most prevention efforts such as inspections, plan reviews, and some public education.
These range from low-risk incidents such as a vehicle fire to a maximum risk for a fire involving a school.
Fire risks for a vehicle fire are considered low compared to a maximum risk for a school that houses
students. This scoring is applied to four different categories of fire incidents in DFD’s district to provide
staffing needs to meet critical tasks on the fire ground. The following figures provide the fire response risk
assessment scoring and the 3-axis risk classifications.

Figure 7: Fire Response Risk Assessment
Description
Risk Score

Low

Moderate

High

Maximum

P

C

I

P

C

I

P

C

I

P

C

I

8

2

2

8

4

4

2

6

8

2

10

10

Score Assigned

16.6

33.9

36.8

73.5

Figure 8: Fire 3-Axis Risk Classifications
Probability
10
8
6
4
2
0

Probability

Minor
Risk
Consequence

Impact

10
8
6
4
2
0

10
8
6
4
2
0

Impact

Probability
10
8
6
4
2
0

High
Risk
Consequence

Consequence

Impact

Probability

Moderate
Risk

Impact

Maximum
Risk
Consequence
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Emergency Medical Services Response
DFD provides basic life support emergency medical care in its district, and medic provides advanced life
support and transport services. Low-risk incidents range from a medical assist to a maximum for an active
shooter. The following figures provide the risk score and classifications assigned to each type of EMS risk in
DFD. The following figures provide the EMS response risk assessment scoring and the 3-axis risk
classifications.

Figure 9: EMS Response Risk Assessment
Description

Low

Risk Score

Moderate

High

Maximum

P

C

I

P

C

I

P

C

I

P

C

I

8

2
36.8

6

10

4
67.2

8

2

6

6

2

8
48

8

Score Assigned

28.1

Figure 10: EMS 3-Axis Risk Classifications
Probability
10
8
6
4
2
0

Probability

Low
Risk
Consequence

Impact

10
8
6
4
2
0

10
8
6
4
2
0

Impact

Consequence

Impact

Probability

Moderate
Risk

Probability
10
8
6
4
2
0

High
Risk
Consequence

Impact

Maximum
Risk
Consequence
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Technical Rescue Response
Rescue services can vary from a low risk incident such as accessing a locked vehicle with a child inside to a
confined space incident (maximum) that potentially requires many personnel to mitigate the incident. The
following figures provide the risk score and classifications assigned to each type of technical rescue risk in
DFD’s district. The following figures provide the technical rescue response risk assessment scoring and the
3-axis risk classifications.

Figure 11: Technical Rescue Response Risk Assessment
Description

Low
P

Risk Score

4

Score Assigned

C
2

Moderate
I
4

P
2

13.9

C
4

High

Maximum

I

P

C

I

P

4

2

6

8

2

13.9

36.8

C

I

8

8

48

Figure 12: Technical Rescue 3-Axis Risk Classification
Probability
10
8
6
4
2
0

Probability

Low
Risk
Consequence

Impact

10
8
6
4
2
0

10
8
6
4
2
0

Impact

Consequence

Impact

Probability

Moderate
Risk

Probability
10
8
6
4
2
0

High
Risk
Consequence

Impact

Maximum
Risk
Consequence
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Hazardous Materials Response
Hazardous materials responses can vary from low-risk odor investigations to the maximum risk for a fuel
tanker fire in the higher population areas. Most of these incidents can be managed by DFD, but higher risks
may need assistance from outside resources. The following figures provide the risk score and classifications
assigned to each type of hazardous materials risk in DFD. The following figures provide the scoring of the
hazardous materials response risk assessment and the 3-axis risk classifications.

Figure 13: Hazardous Materials Response Risk Assessment
Description

Low
P

Risk Score

4

Score Assigned

C
2

Moderate
I
2

P
4

8.5

C
4

High

Maximum

I

P

C

I

P

8

2

6

8

2

33.9

36.8

C

I

8

10

59.4

Figure 14: Hazardous Materials 3-Axis Risk Classifications
Probability
10
8
6
4
2
0

Probability

Low
Risk
Consequence

Impact

10
8
6
4
2
0

10
8
6
4
2
0

Impact

Consequence

Impact

Probability

Moderate
Risk

Probability
10
8
6
4
2
0

High
Risk
Consequence

Impact

Maximum
Risk
Consequence
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Wildland Fires Response
The types of wildland fire risk vary from small grass fires to large forest fires requiring many internal and
external resources. The following figures provide the risk score and classifications assigned to each type of
wildland fire risk in DFD’s district. The following figures provide the wildland fires response risk assessment
and the 3-axis risk classification scoring.

Figure 15: Wildland Fires Response Risk Assessment
Description

Low

Risk Score
Score Assigned

Moderate

High

P

C

I

P

C

I

P

C

I

2

2
4.9

2

2

2
8.5

4

2

4
25.9

8

Figure 16: Wildland Fires 3-Axis Risk Classification
Probability
10
8
6
4
2
0

Impact

Probability
10
8
6
4
2
0

Low
Risk
Consequence

Impact

Moderate
Risk
Consequence

Probability
10
8
6
4
2
0

Impact

High
Risk
Consequence
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Population & Demographics
The population and demographics can influence the type of services provided in a community. Social
conditions such as poverty, the locations of high-risk areas, and housing types can impact the service
delivery provided by DFD.

Population
The population of a response area directly affects the number of incidents, and as growth occurs, there is an
expectation that an increase in service delivery will occur. The following figure provides the annual
population from the American Community Survey (ACS) 5-year estimates and the 2020 U.S. Census for the
Town of Davidson. There has been a steady growth in the ACS estimates, but the 2020 Census shows a
substantial increase in population which should be expected based on the number of new homes built in the
Town over the last several years.
Figure 17: Population Growth (2010–2020)

17,000

15,106

15,000
13,000
11,000

10,944

10,544

12,666 12,735
12,076 12,325
11,765
11,492
10,903 11,159

9,000
7,000

The following figure provides the population density per square mile. The highest density is the campus of
Davidson College.
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Figure 18: Population Density

Demographics
At-Risk Populations
An area's population has different residents at higher risk of fires and other unintentional injuries. When an
incident occurs, it affects service delivery for the department. The DFD response area is considered urban
but has other areas considered suburban or even rural, ranging from single-family homes, multi-family
apartments, older adult communities, and college dormitories. NFPA has identified groups with an
increased risk of injury or death from a fire, as indicated below.9
•

Children under five years of age

•

Older adults over 65 years of age

•

People with disabilities

•

Language barrier

•

People in low-income communities
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Data from 2019 U.S. Census American Community Survey 5-year estimates identified several groups in
these categories that are more likely to need emergency services, specifically EMS, than other
populations.10
Age
A person's age in a high-risk population directly relates to an increase in unintentional injuries and death or
injury from a fire. These age risks increase service demand, specifically for older adults needing additional
medical care. Older adults are at 2.6 times higher for dying in a fire than the United States' overall
population.11
Children under the age of five are at more risk because of their inability to care for themselves and need
additional assistance during an emergency. Recent trend data (2018) from the U.S. Fire Administration
indicates that this age group's relative risk of dying in a fire has dropped 30% in the last ten years and is
credited to increased fire prevention and education. The percentage of children under five is 4.5%, slightly
lower than in North Carolina at 5.9%. Those over 65 years of age are 14.1% of the population in DFD, lower
than the state at 15.1%. The median age is 37.2 compared to North Carolina at 38.7. The following figure
shows the percentage of children less than 5 years of age and those 65 years and older.
Figure 19: Percentage of Population by Age Risk
16.0%
14.0%
12.0%
10.0%
8.0%

14.1%

6.0%
4.0%
2.0%

4.5%

15.1%

5.9%

0.0%
< 5 years
Davidson

> 65 years
North Carolina

Disabilities
The residential population with disabilities is 6.3% in the DFD district compared to the state at 13.4%. This
population group may be unable to self-evacuate a building during an emergency or need additional
medical services because of their disability. This may create additional demand for medical services
specifically as they age. The following figure depicts the percentage of households with a disability.
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Figure 20: Civilian Non-Institutional Population with a Disability
30.0%
25.0%
20.0%
15.0%
10.0%
13.4%

5.0%
6.3%
0.0%
Davidson

North Carolina

Language Barriers
The percentage of the population over five that speak a language other than English is approximately 6%
which is substantially lower than the state at 11.8%. DFD may encounter someone who needs another type
of communication. This population may not understand smoke alarm technology designed to provide early
warning during a fire which increases the risk of injuries or death in their home.

Figure 21: Language Other than English Spoken at Home over Age 5
18.0%
16.0%
14.0%
12.0%
10.0%
8.0%
6.0%
4.0%
2.0%

11.8%
6.0%

0.0%
Davidson

North Carolina
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Poverty and Income
Low income and poverty are directly correlated with increased risk for fires and medical illnesses in the
population because of their age, inability to receive adequate medical services because of no health
insurance, thus unable to pay, and the condition of their housing. People living below the poverty level are
considered at the highest risks when combined with other factors such as education levels, disabled, or
unable to work. The median household income is $124,853 and is substantially higher than the state's at
$54,602. Only 3.2% of the population is considered in poverty which is much less than the state at 12.9%.
The following figure provides the percentage of people in poverty compared to the state.

Figure 22: Percentage of Population in Poverty
14.0%
12.0%

10.0%
8.0%
12.9%

6.0%
4.0%
2.0%

3.2%

0.0%
Davidson

North Carolina

Additional Demographics
Persons without Health Insurance
Populations without adequate health care place an additional burden on service delivery and increase the
rate of medical incidents. Lack of health insurance may affect lower-income populations at a higher rate
since they cannot pay for medical visits. Approximately 3.4% of the population between ages 0–64 are
without health insurance in the DFD district compared to 10.7% in the state. The following figure provides
the percentage of people between 0–64 with no health insurance.
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Figure 23: Persons without Health Insurance
12.0%
10.0%
8.0%
6.0%

10.7%

4.0%
2.0%

3.4%

0.0%

Davidson

North Carolina

Education Levels
Educational attainment is not considered one of the at-risk populations but is recognized as another risk
group when developing fire and life safety education programs. In Davidson, 1.3% of the population does
not have a diploma compared to 7.7% of the state, while 97.3% have at least a high school diploma. Data
indicates that 74.3% have a bachelor's degree or higher compared to the state at 31.3%. This group may fall
into other categories such as lower incomes and no health insurance. The following figure provides
information on the levels of education in the service area.

Figure 24: Population 25 Years and Older Education Levels
100.0%
80.0%
60.0%
97.3%

40.0%
20.0%

74.3%
1.3%

7.7%

25.7%

31.3%

0.0%
9th to 12th Grade, no High School Graduate Bachelor's Degree or
diploma
Higher

Davidson

North Carolina

21

Community Risk Assessment—Standards of Cover

Davidson Fire Department

Housing Characteristics
The types of housing in a community impact the department. Other categories such as renter or ownership
status, the age of the home, and the number of units in the building all play a role. In DFD, there are
approximately 5,898 housing units, while 448 are vacant. Vacant structures can pose a risk for the fire
department and community if the building is not secured to prevent entry. If the building is not maintained,
the structural integrity can degrade and present problems during a fire. Vandalism may create additional
problems for the fire department and law enforcement.
Housing Ownership
Homeownership in DFD’s district is 79.2% compared to the state at 65.2%. The following figure shows the
percentage of owner and renter-occupied housing in DFD’s district as compared to the state.

Figure 25: Housing Ownership
90.0%
80.0%
70.0%
60.0%
50.0%
40.0%

79.2%

65.2%

30.0%
20.0%
10.0%

20.8%

34.8%

0.0%
Davidson
Owner Occupied

North Carolina
Renter Occupied

Age of Housing
As buildings age, the cost of maintaining the structure increases over time. Homes built before smoke
alarm installation requirements create a higher risk if none are present. Although the number of homes
built before 1980 is 11%, they still pose a risk if working smoke alarms are not present. The following figure
provides the age of housing by decade.
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Figure 26: Age of Housing by Decade
35%
30%
25%

2014 or 2010–
later
2013

1990–
1999

1980–
1989

1960–
1969

Davidson

4%

1970–
1979

1%

14%
2000–
2009

4%

0%

4%

5%

8%

7%

3%

10%

3%

15%

30%

30%

20%

1%

1950–
1959

2%

1940– 1939 or
1949 earlier

North Carolina

Housing Units
The number of people living in one- or two-family dwellings is 79% compared to the state at 71%. This high
percentage is reflective of homeownership. The following figure lists the percentage of housing units per
building.

Figure 27: Housing Units per Building
90%
80%
70%
60%

71%

40%

79%

50%

13%

0%

1-2

3–4
Davidson

5–9

10–19

> 20

0%

5%

4%

6%

4%

6%

1%

10%

3%

20%

7%

30%

Mobile

North Carolina
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Physical Hazards
A physical hazard is generally described as a natural disaster or weather event that affects the community.
The event may last a few hours or extend for a lengthy period, such as a heatwave or drought. The National
Weather Service (NWS) issues watches, warnings, or advisories for these hazards when conditions exist or
are in the immediate forecast.

Weather Conditions
The climate can affect DFD year-round and may impact emergency response. Whether it is a thunderstorm
or winter storm, DFD must respond when requested.
Temperature
The temperature can affect the DFD and the surrounding area during the year.12 The average high
temperatures range from a low of 52°F during December to a high of 91°F in July. The following figure
provides the average monthly high temperature.

Figure 28: Average Daily High Temperature (2011–2021)
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The average daily low temperature occurs in January at 30°F, and the warmest is during July at 71°F. The
following figure shows the average daily low temperatures.
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Figure 29: Average Daily Low Temperatures (2010–2021)
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The heat index measures how hot it feels when the humidity and air temperature are combined and can
quickly impact unprepared residents without air conditioning and emergency responders. During extended
incident operations, extreme heat affects firefighters and requires additional rehabilitation resources to
prevent heat exhaustion. The following figure is a heat index chart from the NWS.

Figure 30: NWS Heat Index Chart
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Winds
Wind speed and direction influence how DFD manages events such as a wildfire or hazardous materials
incident. The highest average winds occur between January and May of each year.13 The next figure shows
the average monthly wind speeds.

Figure 31: Average Monthly Wind Speeds
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Data from Charlotte Douglas Airport shows that the prevailing winds are from south, southwest, north, and
northeast, as displayed in the following figure.

Figure 32: Charlotte Douglas Airport Wind Rose (1970–2021)
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Drought (Precipitation)
Drought is an extended length of time without rain or other forms of precipitation. It becomes difficult to
grow crops or replenish water supplies without sufficient rainfall. Droughts occur over a long period and
may become persistent. The current drought condition is normal except in the eastern part of North
Carolina, as shown in the following figure.
Figure 33: Drought Conditions

Precipitation can vary from month to month in the area. The following figure shows the average monthly
rainfall between 2010–2021.

Figure 34: Monthly Average Precipitation
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Environmental Hazards
Earthquakes
Damage from an earthquake would be minimal and produce mild ground shaking and items falling off
shelves or walls. According to the Mecklenburg County Multi-Hazard Mitigation Plan (HMP), the probability
of an earthquake occurring in Davidson is unlikely and received a priority risk index (PRI) score of 1.9. One
website states the earthquake Index for Davidson is 0.09 compared to the state at 0.18 and the United
States at 1.81.
Thunderstorm and Tornadoes
The likelihood of a thunderstorm with high winds received a PRI score of 2.9 in the HMP, and the
probability is considered high. Mecklenburg County averaged 40.1 lightning strike events/km²/year
between 2016–2021.14 Associated with a thunderstorm is the chance of lightning or hail occurring during
the event that can affect the community and DFD. The number of incidents may increase during a
thunderstorm and strain the department's resources.
Flooding
According to FEMA's website, there are "AE" regulatory floodways and other flood-prone areas in DFD’s
district.15
The AE designation is considered "Areas subject to inundation by the 1-percent-annualchance flood event determined by detailed methods," and is further defined as a 26%
chance of a flood occurring in 30 years.

In the Town of Davidson, there are 494.41 acres in Zone AE. There are no critical facilities or other high-loss
properties in these flood zones. Other flooding can occur during heavy rain events, and DFD should become
aware of locations in their response area where flooding can cause delayed responses. Flooding risks are
shown on the following map.
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Figure 35: FEMA Flood Zones

Tropical Weather
Tropical weather events are considered a moderate risk in Mecklenburg County, with a PRI score of 2.3. The
primary problems with tropical events are high winds and localized flooding. The high winds can topple
trees which block roads, destroy electrical lines, or fall on buildings. The most recent federal disaster
declaration occurred in 1989 from the effects of Hurricane Hugo that made landfall near Charleston, SC.
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Wildland Fires
The likelihood of wildland fires in Davidson is a low risk, according to the 2020 HMP. Although the overall
risk is not high, DFD should incorporate wildland urban interface public education in the community.
Prevention and mitigation provide the best method to reduce risks in an urban interface to reduce the
chance of a wildland fire. This defensible space surrounding the property focuses on vegetated or
landscaped areas and how to harden the home or building from fire. Removing fuels such as dead trees,
plants, grasses, or weeds is a first step for the property owner. The National Fire Protection Association
(NFPA) provides information on developing defensible spaces by breaking the property into three zones.16
Immediate zone—This area is between 0'–5' from the furthest extent of the building that is considered
noncombustible.
•

Clean the roofs and gutters of leaves and pine needles.

•

Replace missing or loose shingles to prevent ember penetration.

•

Install metal mesh screens around any exterior vents to reduce embers passing through the
opening.

•

Remove combustible materials away from the exterior walls or items stored under decks or
porches.

Intermediate zone—This area is from 5’–30' away from the furthest exterior portion of the building.
•

Clear vegetation around propane tanks and create fuel breaks using driveways, paths, etc.

•

Keep grasses cut to no more than 4" in height.

•

Prune trees within 6’–10' from the ground.

•

Space trees, so the crowns are separated to prevent a spreading fire.

•

Keep trees at least 10' away from a building.

•

Maintain shrubs and trees in small clusters on the property.

Extended zone—The area is between 30’–100' from the building.
•

Remove dense accumulations of dead vegetative material.

•

Cut back any small trees growing in developed areas to reduce fuels.

•

Remove vegetative material away from storage sheds or other small buildings.

This guidance reduces the impact on a property during a wildfire. Programs have been developed from
grant funding to assist homeowners in removing vegetative materials and establishing chipping programs.
These programs also reduce risks to firefighters when they respond to a wildfire. Overgrown vegetation can
prevent emergency responders from gaining access to the property, thus increasing their risks during the
incident.
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Technological (Human-Caused) Hazards
Events that occur without warning or that were unknown and suddenly appeared are considered
technological hazards. Examples include industrial accidents or hazardous chemical releases. Each
community should create contingency plans for the specific risks in their jurisdiction. This may consist of
permitting periodic fire and life safety inspections and pre-incident planning. These activities are designed
to reduce risks and provide on-site visits for fire department personnel.
If a building or facility has been identified that stores or produces hazardous materials, it may require
special personal protective clothing and equipment to control or mitigate the event. Locations that have
hazardous materials on-site for any time during the year exceeding the limits established by the
Environmental Protection Agency are required to file Tier II reports. These reports are provided to local
jurisdictions, local emergency planning committees, and the State's Emergency Response Commission as
required by the Emergency Planning and Community Right-to-Know Act of 1986, also known as SARA Title
III. These thresholds require submission:
•

Ten-thousand pounds for hazardous chemicals

•

Lesser than 500 pounds or the threshold planning quantity for extremely hazardous chemicals

Although the storage or production of hazardous materials is low in Davidson, the threat does exist. The
highest risk for a hazardous materials incident is from a transportation event. I-77 passes through the
district, and an unknown amount of hazardous materials travel on this roadway. According to the North
Carolina Department of Transportation, the annual average daily truck traffic passing south of Griffith
Street was 10,150 in 2020. Laboratories on the campus of Davidson College house chemicals that can
expose a risk to students, employees, and first responders during an incident.
An old asbestos plant (Metrolina Warehouse Site) near the center of Town along Depot Street and Sloan
Street is now a brownfield site that only allows commercial properties to operate at this location.
Remediation of the site by the U.S. Environmental Protection Agency in 2017 removed 6,204 tons of
asbestos-contaminated waste and disposed of it at an EPA-approved landfill, and no further action was
required.17
McGuire Nuclear Power Plant
Davidson falls within the 10-mile emergency planning zones for the McGuire Nuclear Power Plant,
southeast of the Town. There are three emergency sirens located in the district, and DFD’s primary
responsibility during an event is to provide backup notifications if the sirens fail. Duke Energy produces an
emergency preparedness guide for residents that provides information on quarterly siren testing, sheltering
in place, evacuations, classifications of emergencies, emergency planning zones, and pets and agriculture.
Davidson falls within Emergency Planning Zones A, H, J, and G. An online mapping tool from Duke Energy
allows the user to click on the zone they live in that provides the location of the evacuation shelter and
reception center they would go to if an event occurs.
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Figure 36: McGuire Nuclear Power Station 10-Mile Emergency Planning Zones
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Land Use
The concept of land use regulation is to provide attractive social and environmental outcomes to assist in
the management of development efficiently. Land use for a community is designed to assign a
classification for properties within a geographical area normally under governmental control. Zoning areas
may vary from one portion of the service area with a mixture of low-, moderate-, and high-risk properties.
•

Low Risk: Areas zoned for agricultural purposes, open spaces, low-density residential, and other
low-intensity use.

•

Moderate Risk: Areas zoned for medium-density single-family properties, small commercial and
office uses low-intensity retail sales and similarly sized business activities.

•

High Risk: Higher intensity business districts, mixed-use areas, high-density residential, industrial,
storage facilities, and large mercantile centers.

In 2020, The Town of Davidson adopted a new comprehensive plan for the community to assist in guiding
development over the next 25 years. The general planning principles include the following:
•

Character & Community

•

Growth Management

•

Downtown

•

Placemaking

•

Mobility

•

Fiscal Health

•

Natural Assets

•

Community Partnerships

•

Diversity & Inclusivity

The previous plan identifies targeted growth areas, including regional commercial centers along Griffith
Street near I-77 and Davison Concord Road near NC Hwy 73, employment center in the northern gateway
and Westmoreland, the village center in downtown, and neighborhood service at the southeastern end of
the Town.
The new comprehensive plan identifies several commercial and mixed-use development Nodes similar to
the previous plan.
•

Regional Center: Located at Circles @ 30, includes larger-scale newer development with a mix of
residential uses, services, and employment for the community and residents throughout the region.
This area’s design is more pedestrian-oriented than most interstate-adjacent areas in the region;
however, opportunities exist to modify infill standards and design to make the buildings more
human-scale and protect the Lake Norman critical watershed.

•

Village Center: To provide opportunities for new active mixed-use places, with employment,
service, institutional, and residential uses arranged in a walkable, human-scale fashion. Village
Center should be both truly unique and resemble the traditional characteristics that make
downtown Davidson a special place, while meeting local residents’ daily needs.
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•

Employment Center: A node within a larger employment campus area with large numbers of daily
workers. The center abuts a primary road and offers an opportunity to become more walkable and
offer uses that serve the workforce and create a greater sense of place.

•

Neighborhood Services: Intended to be small-scale and context-sensitive. These nodes could offer
goods and services for the daily needs and activities of nearby residents. These nodes should also
be unique places worth visiting from across Town.

These areas primarily contain commercial development designed to be walkable and reduce the use of
motor vehicles when possible, thus reducing traffic congestion. As the area grows, the Town has adopted
specific documents that guide development that will impact DFD and its operations. DFD is currently part
of the approval process for new development and provides input on issues that may affect the
department’s response and life safety needs. The working relationship of DFD with their counterparts in the
Town is exceptional in the planning process. The following figure provides the existing land use
designations in Davidson and their extraterritorial jurisdiction.

Figure 37: Land Use Designations
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Physical Assets Protected
Commercial occupancies or properties are considered target hazards in every community because of the
special or unique risks to emergency responders and the occupants during an incident or event. Each of
these occupancies should have up-to-date pre-incident surveys completed annually. The surveys allow
responders to become familiar with the building, property, and special hazards.
During an incident, these occupancies and facilities should have a current pre-incident plan for DFD
operations personnel. The pre-incident plan provides emergency responders information about potential
hazards and can help them develop strategies and tactics during an incident. DFD utilizes First Due
software to track the information needed for pre-incident planning and is updated as necessary and is
considering assigning one of the new captain positions to oversee this process. The software allows
emergency responders to access the information during an incident and enables them to develop proper
strategies and tactics.

Structural Risks
The risks created by residential or commercial occupancies for those in a building and emergency
responders increase based on the type.
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Davidson College
Davidson College is a private higher education school that offers a four-year undergraduate program to
nearly 2,000 students. Approximately 95% of the students live on campus. The main campus consists of 665
acres and is within the service area, and DFD has a strong working relationship with the college. There are
multiple buildings on the main campus, including business offices and classroom buildings, residential halls,
athletic facilities, and assembly occupancies, such as the Duke Family Performance Hall and Belk Arena. All
residential halls have fire sprinkler systems to protect the occupants if there is a fire. The following figure
provides the type of occupancies and their locations on the main campus.

Figure 38: Davidson College Buildings
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Educational & Childcare Facilities
Public and private schools and childcare facilities increase risks in any community and require substantial
assistance during a significant event, such as a mass casualty or fire response. In DFD, numerous schools
and childcare facilities require inspections and pre-incident plans to ensure the property is safe and
emergency responders are familiar with the location and any site-specific hazards. The following figure
provides the location of educational occupancies in DFD.

Figure 39: Educational & Daycare Facilities
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Assembly
The gathering of large groups of people in a single location or building increase risks in locations such as a
place of worship, entertainment venue, or eating establishment. Outdoor special events such as a street fair
or other mass gatherings may require a public safety plan in accordance with the North Carolina Fire
Prevention Code. This plan should include emergency vehicle access and egress, fire protection, emergency
medical services, public assembly areas, directing of vehicular traffic and attendees, vendor and food
concessions, need for law enforcement, fire or EMS personnel, and weather monitoring. The following
figure shows location of some of the larger assembly occupancies in the DFD district.

Figure 40: Assembly Occupancies
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Medical Facilities
Although there is not a hospital in Davidson, there are medical facilities within the jurisdiction. These types
of buildings are where occupants may be unable to leave without assistance from the staff. These locations
may contain medical gases that can create additional risks for emergency responders during a fire, and
completing up-to-date pre-incident plans is necessary.

Figure 41: Medical Facilities
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Nursing & Assisted Living Facilities
As people age, the need for additional care may require them to seek a facility to meet their needs.
Depending on their mobility or cognitive conditions, they may need more assistance when evacuating the
building. Staff should have developed plans for removing the occupants or patients during an emergency.
Like a hospital, these locations require additional fire protection systems to protect the occupants. Special
locking arrangements for areas where patients with dementia or Alzheimer's are living are allowed to
prevent them from leaving the facility.
The Pines at Davidson is an expansive development for residents older than 55, consisting of different levels
of care, from independent living to skilled nursing. The following figure shows the location of The Pines at
Davidson.

Figure 42: Nursing Facility
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Multi-Family Occupancies
Although multi-family housing has fewer fires caused by electrical or heating malfunctions, the risk of
cooking fires is twice the rate of other types of building fires.18 Updated building and fire codes now require
these buildings to have a residential fire sprinkler system installed and interconnected smoke alarms in all
bedrooms, hallways, and floors. These fire protection systems are designed to provide enough time for the
occupants to evacuate the building.
Fires can spread from exterior areas, such as when landscaping materials ignite and travel to the roof or
attic. The attics in many residential fire sprinkler installations are unprotected and can create problems
when a fire reaches this location. The following figure shows the locations of multi-family housing and
dormitories on the campus of Davidson College.

Figure 43: Multi-Family Occupancies
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Buildings Three or More Stories in Height
Structures that are three or more stories in height require a response of an aerial apparatus with elevated
master stream capabilities. The Insurance Services Office (ISO) reviews the coverage area for all buildings
within 2.5 miles for a ladder truck. A ladder truck may be necessary to access these higher buildings' upper
floors or roofs since most ground ladders cannot reach these heights. The following figure does not include
all of the facilities on the Davidson College campus.

Figure 44: Buildings Three or More Stories in Height
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Large Square Footage Buildings
Large buildings, such as warehouses, strip malls, and large “box” stores, need greater volumes of water for
firefighting and require more firefighters to advance hose lines long distances into the building. Although
the number of large square footage buildings is low, the fire flow may be greater for smaller buildings
because of construction type, distance to exposures, and lack of built-in fire protection systems such as fire
sprinklers. The following figure is based on data from ISO and shows the locations for buildings 15,000
square feet and larger.

Figure 45: Large Square Footage Buildings (> 15,000)
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Large Fire Flow Occupancies
Other buildings may require a higher amount of water to extinguish a fire. These occupancies can present a
problem if the needed water is less than what is available from the water supply from hydrants or other
water sources. The following figure shows the occupancies with a needed fire flow greater than 500 gallons
per minute.

Figure 46: Fire Flow Occupancies Greater than 500 Gallons per Minute
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Critical Infrastructure
Critical infrastructure and key resources (CIKR) explain what is crucial for a community to function in a
modern economy. Critical infrastructure is defined as a sector “whose assets, systems, and networks,
whether physical or virtual, are considered so vital to the United States that their incapacitation or
destruction would have a debilitating effect on security, national economic security, national public health
or safety, or any combination thereof.” There are sixteen defined Critical Infrastructure Sectors (CIS):19
•

Chemical Sector

•

Financial Services Sector

•

Commercial Facilities Sector

•

Food and Agriculture Sector

•

Communications Sector

•

Government Facilities Sector

•

Critical Manufacturing Sector

•

Healthcare and Public Health Sector

•

Dams Sector

•

Information Technology Sector

•

Defense Industrial Base Sector

•

Nuclear Reactors, Materials, and Waste Sector

•

Emergency Services Sector

•

Transportation Systems Sector

•

Energy Sector

•

Water and Wastewater Systems Sector

All these sectors may not be in the DFD district; each community must determine critical infrastructure
locations and develop pre-incident plans for responding personnel.
Other buildings to consider as target hazards could include occupancies with a potential for a significant
loss of life, such as places of public assembly, schools and childcare centers, medical and residential care
facilities, and multi-family dwellings. Other considerations include buildings with substantial value to the
community—economic loss, replacement cost, or historical significance—that, if damaged or destroyed,
would have a significant negative impact.
Highways
For emergency responders to quickly and safely travel to an incident, an adequate system of roads and
streets is necessary. Access to homes and businesses improves when interconnectivity between streets
allows more than one approach to the incident location. When an incident occurs on a dead-end street such
as a cul-de-sac, responders may face access issues when vehicles block the road. Controlled access
highways such as I-77 can limit fire response if unable to arrive at the incident. Major collector streets
include Griffith Street, Main Street, Concord Road, Davidson-Concord Road, and Shearers Road. The
following figure shows the major roads in the district.
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Figure 47: Major Roads

The following figure provides the annual average daily vehicle and truck count for main roads and highways
in the DFD district.

Figure 48: Average Daily Traffic Counts
Ave Annual Daily
Traffic—Vehicles

Ave Annual Daily
Traffic—Trucks

I-77 south of Griffith St interchange

80,000

10,150

S Main St south of Griffith St

11,500

399

Mecklenburg Hwy at Little Ranch Rd

10,500

362

Davidson-Concord Rd east of Sam Furr Rd

18,000

1,100

Location
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Rail
Norfolk Southern Corporation operates a rail line that follows a north-south direction through the DFD
district. Few trains pass through the Town, and since 1977, only three accidents have involved a train and a
passenger vehicle with no injuries. Although the rail line is rarely used, DFD should be aware of all potential
hazards and risks. Mile marker 22 is located behind 725 N. Main Street for reference during a train accident.
The following figure shows the rail line and crossing in DFD’s district.

Figure 49: Rail Line & Crossings

Energy
The ability to provide energy is a necessary component of a thriving community. Whether it is electricity
generation and transmission systems, fuel distribution and storage tanks, or natural gas pipelines and
regulator stations, the community depends on energy sources. Duke Energy electrical provides power and
natural gas for the DFD district. The need for power includes communications to traffic signals to normal
operations, which requires energy use.
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Electricity
Several high voltage electrical transmission lines pass through and terminate in the district. Each line is a
100-kilovolt. Where they terminate, an electrical sub-station steps down the voltage in the distribution
system. Any incident involving an electrical sub-station requires assistance from Duke Energy, and DFD
personnel should not enter the site until advised.
Natural Gas
Piedmont Natural Gas provides natural gas in the district through transmission and high-pressure
distribution lines that supply service lines for commercial and residential use. Incidents involving natural gas
are often caused by contractors who cut or damage lines when excavating during construction.
The following figure shows the electrical and gas easements in the DFD district.

Figure 50: Electrical & Natural Gas Easements

48

Community Risk Assessment—Standards of Cover

Davidson Fire Department

Water
An adequate water supply and distribution consisting of water storage, mains, and a fire hydrant system
provide the necessary water for DFD to extinguish fires. The system requires well-distributed hydrants and
appropriately sized water mains to provide the water needed for fireground use. Charlotte Water provides
water for drinking and firefighting purposes for the Town of Davidson. The overall system consists of more
than 8,700 miles of water mains and 17,000 fire hydrants. The system provides service to more than one
million people and treats an average of 108 million gallons of water daily.
DFD inspects all hydrants annually, and half are flow tested each year. Charlotte Water maintains all public
hydrants and has an online portal for DFD to report maintenance requests for repairs. Hydrants considered
private are maintained by the respective owner, such as a homeowner’s association or commercial
property. DFD’s records management system identifies the locations of all hydrants and whether they are
public or private. Approximately 30 hydrants in the district have different threads and are identified by a
ring on the 4 ½” steamer connection. The following figure shows the locations of hydrants in DFD’s district.

Figure 51: Hydrant Area
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Communications
When an incident occurs, essential facilities to receive and transmit alarm information require a
communication center to communicate with emergency responders properly. Other communications are
critical to the community, such as cellular phones, Voice over Internet Protocol (VoIP) telephone systems,
or transmission lines from the local telephone company. These systems allow the public to notify
emergency services of an incident. Internet services are considered essential for the public, commercial
establishments, and emergency services to conduct business daily. Whether the internet services are
through cellular access or an internet service provider, the failure of these communication systems can
significantly impact emergency services and the public.
Medic is a secondary Public Safety Answering Point and provides dispatching services for DFD and 12 other
fire departments and EMS. The only fire department in Mecklenburg County not dispatched by the center is
the Charlotte Fire Department. Forty-four telecommunicators work various shifts by the day of the week
and hour of the day. The center utilizes Central Square Enterprise computer-aided dispatch (CAD) to track
911 calls for service and incidents. The telecommunicators use Medical and Fire Priority Dispatch to screen
calls to determine the appropriate level of response and what units to dispatch. A quality management
process has been implemented to ensure that calls received and dispatched follow adopted procedures.
The center began operation in 2018 at its current location, and the new Emergency Services IP Network
(ESINET) implementation will occur in 2022. ESINET is a project that is part of the Next Generation 911
designed to upgrade all legacy 911 systems with a new internet protocol-based system. The backup 911
center is at the Charlotte Fire/Police Training Center and is tested on-site periodically by Medic.
The fire department's current dispatch protocols are based on the individual station, not units. The alarm
assignment for each unit must be met to meet the ISO requirements for specific incident types. If not,
credits can be deducted from the ISO score.
This dispatching system requires each department, including DFD, to make specific requests for units if a
particular type, such as a ladder truck, is not available but necessary for an incident. An example is a
structure fire that requires four engines, a ladder, and a Chief. If an engine or ladder is not available because
they are on another incident or out of service, it is the responsibility of the department receiving the
automatic aid to request another resource to complete the alarm assignment. A delayed response will
occur if the officer does not know all units are not en route to the incident.
The CAD software can dispatch by unit types based on their availability and location, but it is not being
utilized. It is recommended that DFD and other fire departments in Mecklenburg County develop unit
dispatch protocols to ensure each unit type needed for an incident is dispatched on the initial alarm.
Response plans should be created for each nature code the county utilizes to dispatch by the closest unit
type needed for each event. Creating this system will reduce the chance of a unit not being dispatched
when required for that incident type.
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DFD uses StreetWise CADLink to track unit responses and the information is imported into their records
management system.
Governmental Facilities
Governmental buildings are typically located close to their customers to manage proper public services.
The buildings are considered a part of the critical infrastructure needed to operate services provided by
local, state, or Federal government.

51

Community Risk Assessment—Standards of Cover

Davidson Fire Department

Comparison of Fire Risk in Other Communities
Fire Loss
In 2020, fire departments responded to more than 1.4 million incidents in the United States that caused
3,500 civilian fire fatalities and over 15,200 civilian fire injuries. The property damage was estimated at
more than $21.9 billion. The NFPA reported that 64% of the fire deaths occurred in one-or two-family
dwellings. The report stated that $4.2 billion of property fire losses from wildland urban interface incidents
occurred in California.20
Fire loss can vary from year to year based on the number of fires occurring or the amount of property
exposed during an incident. In 2017, the per capita fire loss was $44.10 and decreased to $5.61 in 2018 while
increasing again in 2019 to $12.26. In 2020, there was only a $500 loss which dramatically lowered the
amount to $0.03. The following figure compares the number of fires per 1,000 population and the property
loss per capita for 2020.

Figure 52: DFD 2020 Fire Loss & Property Damage
Community Size
10,000 to 24,999

No. Fires per 1,000
Population

Property Loss
per Capita

Davidson

2.3

$0.03

The U.S.

3.9

$45.64

Intentionally Set Fires
Intentionally set fires, or in many cases considered arson, are defined as “any willful or malicious burning or
attempt to burn, with or without intent to defraud, a dwelling house, public building, motor vehicle or
aircraft, or personal property of another.”21

Figure 53: Intentionally Set Fires 2016–2020
Year

Intentionally Set Fires

2016

1

2017

2

2018

0

2019

1

2020

1
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Insurance Services Office
The Insurance Services Office, Inc. (ISO©) is an independent organization that collects and analyzes data
from fire departments in communities throughout the United States to determine rates for fire insurance.
According to their report, the ISO’s Public Protection Classification program, or PPC, “is a proven and
reliable predictor of future fire losses.” Commercial property insurance rates are expected to be lower in
areas with better (lower) ISO PPC Class ratings. In North Carolina, the Office of State Fire Marshal, Rating
and Inspections Division provides this service for jurisdictions with less than 100,000 in population.
The ISO Fire Suppression Rating Schedule (FSRS) measures four primary elements of a community’s fire
protection system: Emergency Communications (max 10 points); Fire Department (max 50 points); Water
Supply (max 40 points), and Community Risk Reduction (max 5.5 points) for a maximum possible total of
105.5 points. ISO then assigns a grade using a scale of 1 to 10. Class 1 represents the highest degree of fire
protection, and Class 10 designates a fire suppression program that does not meet ISO's minimum criteria.
DFD received an ISO Class Two rating during its most recent inspection in 2020 from the North Carolina
Department of Insurance (NCDOI). The earned credits totaled 89.37 out of 105.5. Primary areas for
improvement are in the Fire Department Feature for Deployment Analysis, where 6.92 credits were
received out of 10 because only 72% of the Town has an engine with 1.5 miles of all properties and 65% for a
ladder truck. Company Personnel received 11.98 credits out of 15.22 The following figure shows the ISO
credits earned and available for the Town of Davidson.

Figure 54: ISO Earned & Available Credits for the Town of Davidson
Earned
Credit

Available
Credit

Emergency Communications

9.25

10

Fire Department

41.45

50

Water Supply

33.82

40

Divergence

-0.33

0

Community Risk Reduction

5.18

5.5

Totals:

89.37

105.5

ISO Feature

The rural or unincorporated area of the DFD is rated as the North Star Fire District by the NCDOI. The most
recent inspection changed the rating from 5/9E to 4/9E. The Class 9E applies to any property out of the five
miles but no further than six miles. The deployment of engine and ladder-service companies will need to
increase to improve this rating. This area is outside the 1.5 miles for an engine company and 2.5 miles for a
ladder-service company. During the 2020 inspection, 18% of the district had an engine with 1.5 miles of all
properties and 12% for a ladder truck.
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Figure 55: ISO Earned & Available Credits for North Star Fire District
Earned
Credit

Available
Credit

Emergency Communications

9.25

10

Fire Department

34.89

50

Water Supply

22.83

40

Divergence

-2.54

0

Community Risk Reduction

5.18

5.5

Totals:

69.61

105.5

ISO Feature

The following figure shows the comparison of ISO class ratings in North Carolina.

Figure 56: Comparison of ISO Class Rating (North Carolina)
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Community Risk Reduction
Each of the following components is part of an overall Community Risk Reduction (CRR) program that can
be defined as "The identification and prioritization of risks followed by the integrated application of resources
to improve public safety and reduce increasing call volumes."23 The goal is to incorporate emergency
operations with prevention efforts at the fire station level. The station-level approach is preferred because
risks vary from one station to another and even within a station's district. Ultimately, the purpose of a CRR
program is to examine problems and develop prevention or mitigation strategies to reduce risk and
hazards.
Data collected for this Community Risk Assessment and Standards of Cover and continued analysis in the
future creates an opportunity to determine if specific hazards are increasing or decreasing based on
incident response. Risks may change as new development or demography changes occur in the Town of
Davidson, impacting service delivery.
Although DFD provides risk reduction, it is not a comprehensive or coordinated effort. When developing
strategies, they should include the use of the Five E's.
•

Education: Will education help the public—who, where, when?

•

Engineering: What engineering or technology is available to help?

•

Enforcement: Is additional or more substantial enforcement needed?

•

Economic Incentives: Could incentives increase compliance?

•

Emergency Response: Would changes in response make a difference (personnel, training, etc.)?

The concept of using the Five E's is to identify a strategy or, in many cases, multiple strategies to prevent or
mitigate the risk from reoccurring.
When developing a CRR plan, DFD must determine what strategies have already been implemented in the
community to prevent duplication. Outside resources may be available through partnerships with many
community organizations such as law enforcement, nonprofits, health departments, EMS, religious, and
local businesses. These groups may offer a different perspective to provide staff and additional funding and
resources because of limitations within the fire department.
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Preparing a CRR plan should align with the department's mission and strategic plan. Creating a plan at the
station level allows personnel to engage the community they serve and provide additional information for
DFD's continuous improvement process. It empowers staff to interact and learn more about their
community and take ownership of the program. Station personnel will begin to understand the importance
of collecting accurate data to support their plan, developing strategies using partnerships, gaining their
input, soliciting feedback from the community, and ultimately deciding what risk to prioritize. The
following figure is a basic methodology offered by Vision 20/20 to identify and analyze risks within a
community. Vision 20/20 includes a coalition of national organizations and experts that exemplify how
collaboration, communication, and commitment to data-based solutions can save lives and properties.

Figure 57: Community Risk Reduction Planning Process

The delivery of fire and injury prevention programs has been dramatically affected by COVID-19. Because
of school closures and other mitigation efforts, the inability to provide fire prevention education limited
public contact within the community. Charlotte and Mecklenburg County deliver education to all 3rd-grade
classes, and DFD assists when requested by individual schools. During Fire Prevention Week, preschools
receive visits from DFD. The Town utilizes a Facebook page and posts prevention messages periodically.
DFD recently received a grant from the North Carolina Office of State Fire Marshal for smoke alarms in
underserved areas. These are provided at no cost to the resident.
The Mecklenburg County Fire Marshal’s Office (MCFMO) provides fire inspections and plans reviews for
new and existing buildings in Davidson. Based on the information provided by the MCFMO, there are
approximately 600 occupancies needing fire and life safety inspections. According to the North Carolina
Fire Prevention Code, these buildings must be inspected periodically based on the occupancy type.
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DFD should consider creating a fire and life safety component for the organization in the future. This would
allow the department to conduct fire inspections and plan reviews in-house and provide a revenue source
for the Town. Adopting a fee schedule for periodic inspections and annual permits would help offset
expenditures for any new positions.
Implementing and conducting fire inspections would require someone with the appropriate fire inspector
certification in North Carolina. Based on the type of occupancies in the Town, a Level III inspector is
recommended. This certification allows that person to inspect and conduct plan reviews for all occupancy
types. The person could also coordinate DFD’s CRR programs and create a comprehensive plan to reduce
risks in the community.
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Section II-A:
COMMUNITY RESPONSE CAPACITY
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Overview of the Davidson Fire Department
The following section consists of a general overview of the Davidson Fire Department (DFD) and the various
emergency services and public safety resources available in the region.

History of the Department
The Town of Davidson was originally founded in 1837 with the
establishment of Davidson College. The Davidson Fire Department
was formally established in 1933 as an all-volunteer organization
operating from a single fire station. Today, DFD functions as a
municipal combination fire department utilizing both full-time and
part-time firefighters and staff operating out of two fire stations.

Figure 58: Town of Davidson

The department serves the Town of Davidson and the North Star
Fire District (in Mecklenburg County), with a combined area of
more than 14 square miles with an estimated 2020 resident
population exceeding 15,000 persons.24

Organizational Structure
The Town of Davidson functions under a Council-Manager form of government. The Town’s Board of
Commissioners is comprised of six elected members. The DFD Fire Chief is a direct-report to the Town
Manager. The following figure is an illustration of the current organizational structure of DFD.

Figure 59: Davidson Fire Department Organizational Structure (2021)
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Operations & Deployment
The Davidson Fire Department is an all-hazards public safety agency providing traditional fire protection,
wildland firefighting, medical first-response (MFR) at the Basic Life Support (BLS) level, special operations
that includes water and rope rescue, hazardous materials response, and vehicle extrication.

Other Emergency Services Resources in Mecklenburg County
Emergency Medical Transport
Both emergent (911) and non-emergent Ground Emergency Medical Transport are provided by the
Mecklenburg EMS Agency or MEDIC. The agency staffs its ambulances with certified Paramedics and
Emergency Medical Technicians (EMT) and provides both Basic Life Support (BLS) and Advanced Life
Support.
MEDIC operates its own modern dispatch center and deploys its ambulances throughout Mecklenburg
County, utilizing a System Status Management (SSM) program. The agency is funded through transport
fees and subsidies from Mecklenburg County.
Communications & Dispatch
The Charlotte Mecklenburg Police Department (CMPD) operates the Communications Division and serves
as the primary Public Safety Answering Point (PSAP) for the Town of Davidson and other surrounding
communities.
Fire and emergency medical calls are transferred from CMPD to Central Medical Emergency Dispatch
(CEMD) at the Mecklenburg EMS Agency. CEMD performs medical triage, dispatches appropriate
resources, and provides pre-arrival medical instructions to callers. CEMD is an Accredited Center of
Excellence (ACE) by the International Academies of Emergency Dispatch.
Mutual & Automatic Aid
Mutual and automatic aid is provided by, and available to, DFD through several local fire departments.
These include the Cornelius-Lemley Fire Rescue (CLFR), Mount Mourne Fire Department (MMFD), the
Odell Volunteer Fire Department (OVFD), Huntersville Fire Department (HFD), South Iredell Fire-Rescue
(SIFR), and Mooresville Fire-Rescue (MFR). The following figure illustrates the locations of the closest fire
stations to Davidson.
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Figure 60: Mutual Aid Stations Available to DFD
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Capital Facilities & Equipment
Apparatus and other vehicles, trained personnel, firefighting and emergency medical equipment, and fire
stations are the essential capital resources necessary for a fire department to carry out its mission. No
matter how competent or numerous the firefighters, if appropriate capital equipment is not available for
operations personnel, it would be impossible for the Davidson Fire Department to perform its
responsibilities effectively. The essential capital assets for emergency operations are facilities, apparatus,
and other emergency response vehicles. This section of the report assessed DFD’s two fire stations and
frontline apparatus.

Fire Station Features
Fire stations play an integral role in the delivery of emergency services for several reasons. To a large
degree, a station’s location will dictate response times to emergencies. A poorly located station can mean
the difference between confining a fire to a single room and losing the structure or survival from sudden
cardiac arrest. Fire stations also need to be designed to adequately house equipment and apparatus and
meet the needs of the organization and its personnel.
Fire station activities should be closely examined to ensure the structure is adequate in both size and
function. Examples of these functions can include the following:
• Kitchen facilities, appliances, and storage
• Residential living space and sleeping quarters for on-duty personnel (all genders)
• Bathrooms and showers (all genders)
• Training, classroom, and library areas
• Firefighter fitness area
• The housing and cleaning of apparatus and equipment, including decontamination and disposal of
biohazards
• Administrative and management offices, computer stations, and office facilities
• Public meeting space

Davidson Fire Stations
In gathering information from the Davidson Fire Department, Triton asked the department to rate the
condition of its two fire stations using the criteria from the next figure. The results will be seen in the
following figures.
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Figure 61: Criteria Utilized to Determine Fire Station Condition
Like new condition. No visible structural defects. The facility is clean and well

Excellent

maintained. Interior layout is conducive to function with no unnecessary impediments
to the apparatus bays or offices. No significant defect history. Building design and
construction match the building’s purposes. Age is typically less than ten years.
The exterior has a good appearance with minor or no defects. Clean lines, good
workflow design, and only minor wear of the building interior. Roof and apparatus

Good

apron are in good working order, absent any significant full-thickness cracks or
crumbling of apron surface or visible roof patches or leaks. Building design and
construction match the building’s purposes. Age is typically less than 20 years.
The building appears to be structurally sound with a weathered appearance and minor
to moderate non-structural defects. The interior condition shows normal wear and

Fair

tear but flows effectively to the apparatus bay or offices. Mechanical systems are in
working order. Building design and construction may not match the building’s
purposes well. Showing increasing age-related maintenance, but with no critical
defects. Age is typically 30 years or more.
The building appears to be cosmetically weathered and worn with potentially
structural defects, although not imminently dangerous or unsafe. Large, multiple fullthickness cracks and crumbling of concrete on the apron may exist. The roof has

Poor

evidence of leaking and multiple repairs. The interior is poorly maintained or showing
signs of advanced deterioration with moderate to significant non-structural defects.
Problematic age-related maintenance and major defects are evident. It may not be
well-suited to its intended purpose. Age is typically greater than 40 years.

The next figures provide a general overview of the two Davidson fire stations. As shown, these facilities
range in age from five to 32 years old, with Station 1 considered to be in a “Poor/Fair” condition, and Station
2 in an “Excellent” condition.
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Figure 62: DFD Fire Station 1
Address/Physical Location:

216 S. Main Street, Davidson, NC 28036
General Description:
Station 1 is generally in poor condition with a limited
capacity for current operational service.

Structure
Date of Original Construction

1990

Seismic Protection
Auxiliary Power
General Condition

Unknown
Yes
Poor/Fair

Number of Apparatus Bays
ADA Compliant
Total Square Footage

Drive-through Bays
Yes
6,500

Facilities Available
Sleeping Quarters

2

Bedrooms

Maximum Staffing Capability

4

Exercise/Workout Facilities
Kitchen Facilities
Individual Lockers Assigned

No
Yes
Limited

Bathroom/Shower Facilities

Yes

Training/Meeting Rooms
Washer/Dryer

No
Yes

0

4

Back-in Bays

Beds

0

5

Dorm Beds

Safety & Security
Station Sprinklered
Smoke Detection

Partially
Yes

Decontamination/Bio. Disposal
Security System

No
No

Apparatus Exhaust System

Yes
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Figure 63: DFD Fire Station 2
Address/Physical Location:

19436 Davidson-Concord Road, Davidson, NC 28036
General Description:
Station 2 is in excellent condition and recent construction.
There is limited capacity for future expansion.

Structure
Date of Original Construction

2017

Seismic Protection
Auxiliary Power
General Condition

Unknown
Yes
Excellent

Number of Apparatus Bays
ADA Compliant
Total Square Footage

Drive-through Bays
Yes
5,931

Facilities Available
Sleeping Quarters

3

Bedrooms

Maximum Staffing Capability

5

Exercise/Workout Facilities
Kitchen Facilities
Individual Lockers Assigned

Yes
Yes
Limited

Bathroom/Shower Facilities

Yes

Training/Meeting Rooms
Washer/Dryer

No
Yes

0

5

Back-in Bays

Beds

0

2

Dorm Beds

Safety & Security
Station Sprinklered
Smoke Detection

Yes
Yes

Decontamination/Bio. Disposal
Security System

Yes
No

Apparatus Exhaust System

Yes
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Focused Facilities Assessment
Fire Station 1
Station 1 was initially constructed in 1990 and has gone through multiple renovations over the past 32
years. The facility has limited sleeping and shower facilities which are not in compliance with diversity
requirements. Additionally, the facility does not have adequate decontamination resources. Crews are
currently performing physical fitness requirements in the bays which is not in concert with overall cancer
prevention initiatives. As the organization grows, additional office space will be required to support
administrative functions.
Fire Station 2
Station 2 is in excellent condition and was recently constructed in 2017. The facility has limited capacity for
expansion due to geographic restrictions, orientation, and placement of the building’s fire protection (riser).
The station has adequate decontamination, including the systems’ only extractor to clean contaminated
turnout gear. The limitation of having all decontamination at Station 2 requires crews/apparatus to leave
the Station 1 response area for required cleaning.
The next figure is a simple summary of the combined features of the two Davidson Fire Department fire
stations.
Figure 64: Summary of the Davidson Fire Station Features (2021)
Square
Footage

Apparatus
Bays

Maximum
Staffing

General
Condition

Station Age

Station 1

6,500

4

4

Poor

32 years

Station 2

5,931

2

5

Excellent

5 years

Totals:

12,431

6

9

Station

Apparatus & Vehicles Inventory
Fire apparatus, command vehicles, and other emergency response units must be sufficiently reliable to
transport firefighters and equipment rapidly and safely to an incident scene. In addition, such vehicles must
be properly equipped and function appropriately to ensure that the delivery of emergency services is not
compromised.
As a part of this study, Triton requested that the Davidson Fire Department provide a complete inventory of
its fleet (suppression apparatus, command and support vehicles, specialty units, etc.). For each vehicle
listed, DFD was asked to rate its condition utilizing the criteria described in the next figure. The condition of
each frontline vehicle will be shown in the apparatus inventory figures.
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Figure 65: Criteria Used to Determine Apparatus & Vehicle Condition
Components

Points Assignment Criteria

Age:

One point for every year of chronological age, based on the date
the unit was originally placed into service.

Miles/Hours:

One point for every 10,000 miles or 1,000 hours

Service:

1, 3, or 5 points are assigned based on service type received (e.g., a
pumper would be given a 5 since it is classified as severe duty).

Condition:

This category considers body condition, rust, interior condition,
accident history, anticipated repairs, etc. The better the condition,
the lower the assignment of points.

Reliability:

Points are assigned as 1, 3, or 5, depending on the frequency a
vehicle is in for repair (e.g., a 5 would be assigned to a vehicle in the
shop 2 or more times per month on average; while a 1 would be
assigned if in the shop on average once every 3 months or less.

Point Ranges

Condition Rating

Condition Description

Under 18 points

Condition I

Excellent

18–22 points

Condition II

Good

23–27 points

Condition III

Fair (consider replacement)

28 points or higher

Condition IV

Poor (immediate replacement)

The next figure lists the current frontline apparatus and vehicle inventory of the Davidson Fire Department.
As shown, all apparatus and vehicles were considered to be in “Excellent” condition. The department
maintains a 2008 engine/tanker in reserve.

Figure 66: Davidson Fire Department Frontline Apparatus & Vehicle Inventory (2021)
Unit

Type

Manufacturer

Year

Condition

Features

Engine 1

Engine

Spartan/Smeal

2018

Excellent

2000 gpm/500 gal. & foam

Engine 2

Engine

Spartan/Smeal

2018

Excellent

1500 gpm/1000 gal.

Tanker 1

Tanker

US Tanker

2018

Excellent

1250 gpm/2000 gal. & foam

Tower 1

Tower

Spartan/Smeal

2021

Excellent

2000 gpm/300 gal.

Car 1

Command

Chevrolet

2016

Excellent

Assigned to Fire Chief

Car 2

Command

Chevrolet

2020

Excellent

Assigned to Deputy Chiefs

Car 5

Command

Chevrolet

2016

Excellent

Assigned to Battalion Chief
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Apparatus Maintenance & Replacement Planning
No piece of mechanical equipment or vehicle can be expected to last indefinitely. As apparatus and vehicles
age, repairs tend to become more frequent and more complex. Parts may become more difficult to obtain,
and downtime for repair and maintenance increases. Given that fire protection, EMS, and other
emergencies prove critical to a community, downtime is one of the most frequently identified reasons for
apparatus replacement.
Because of the expense of fire apparatus, most communities develop replacement plans. To enable such
planning, fire departments often turn to the accepted practice of establishing a life-cycle for apparatus that
results in an anticipated replacement date for each vehicle. However, the reality is that it may be best to
establish a life-cycle for planning purposes, such as the development of replacement funding for various
types of apparatus, yet apply a different method (such as a maintenance and performance review) for
determining the actual replacement date, thereby achieving greater cost-effectiveness when possible.

Economic Theory of Apparatus Replacement
A conceptual model utilized by some fire departments is the Economic Theory of Vehicle Replacement. As a
vehicle ages, the theory states that the cost of capital diminishes, and its operating costs increase. The
combination of these two costs produces a total cost curve. The model suggests that the optimal time to
replace any apparatus is when the operating costs begin to exceed the capital costs. This optimal time may
not be a fixed point but rather a range of time.
Shortening the replacement cycle to this window allows an apparatus to be replaced at optimal savings to
the fire department. However, if an agency does not routinely replace equipment promptly, the overall
reduction in replacement spending can quickly increase maintenance and repair expenditures. Therefore,
fire officials, who assume that deferring replacement purchases is a good tactic for balancing the budget,
need to understand two possible outcomes that may occur because of that decision:
• Costs are transferred from the capital budget to the operating budget.
• Such deferral may increase overall fleet costs.
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The next figure is a representation of the Economic Theory of Vehicle Replacement.

Figure 67: Economic Theory of Vehicle Replacement

Regardless of its net effect on current apparatus and vehicle costs, the deferral of replacement purchases
unquestionably increases future replacement spending needs. The deferral may also impact operational
capabilities, including the safe and efficient use of apparatus.
Future Apparatus Serviceability
An important consideration for fire departments is the cost associated with the future replacement of
major equipment. Apparatus service life can readily be predicted based on factors that include vehicle type,
call volume, age, and maintenance considerations.
NFPA 1901: Standard for Automotive Fire Apparatus recommends that fire apparatus 15 years of age or older
be placed into reserve status and that apparatus 25 years or older be replaced. This is a general guideline,
and the standard recommends using the following objective criteria in evaluating fire apparatus lifespan:
• Vehicle road mileage.
• Engine operating hours.
• The quality of the preventative maintenance program.
• The quality of the driver-training program.
• Whether the fire apparatus was used within its design parameters.
• Whether the fire apparatus was manufactured on a custom or commercial chassis.
• The quality of workmanship by the original manufacturer.
• The quality of the components used in the manufacturing process.
• The availability of replacement parts.
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It is important to note that age is not the only factor in evaluating serviceability and replacement. Vehicle
mileage and pump hours on engines must also be considered. For example, a two-year-old engine with
250,000 miles may need replacement sooner than a 10-year-old one with 2,500 miles.
Triton uses a calculation tool to determine replacement costs of apparatus. In the Davidson Fire
Department’s case, most of its vehicles are in excellent condition and will not need to be replaced for a
number of years.

Other Capital Equipment
The Davidson Fire Department also maintains a Polaris® 800 6x6 with a 50gallon water tank and pump, forestry hose, Stokes basket, and other equipment
for use as an all-terrain quick-response vehicle (QRV). The department also has a
second all-terrain QRV, which is a Polaris® 900 four-seater. Both are in excellent
condition. In addition, DFD has a 1998 inflatable boat considered in “Poor”
condition.
For medical emergencies—cardiopulmonary arrest—the Davidson Fire
Department maintains five Philips HeartStart FR3 Automated External
Defibrillators (AED).
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Financial Overview
Fiscal sustainability is essential to the successful operation of all municipal service providers. This section
summarizes the Town of Davidson Fire Department’s current revenues and expenditures.
For purposes of presentation, we have classified revenues and expenditures as either recurring or nonrecurring. Recurring includes items of revenues and expenses that are anticipated on an annual basis and
are usually quantifiable. Conversely, non-recurring items are items of receipts and expenditures that may
not occur annually or are not easily quantifiable, and may include grants, debt proceeds, debt payments,
and capital expenditures.

Revenue
As a department within the Town of Davidson operations, the Fire Department is limited in its direct
revenue sources. Each revenue is discussed in detail below. The difference between these direct revenues
and the total Department operating expenditures, as noted in the next section of the report, is funded by
the Town’s General Fund.
The largest source of revenue is the County ETJ Contribution. This is an annually approved contract
between Mecklenburg County and the Town of Davidson. The County has established fire protection
service districts which cover the unincorporated area of Mecklenburg County. Through this agreement, the
Town of Davidson agrees to provide fire protection services in the area that is within the portion of
unincorporated Mecklenburg County, within the sphere of influence of the Town. The County has levied a
property tax for each fire protection district for the purpose of funding services in the unincorporated area.
This property tax is the funding source for the County ETJ Contribution to Davidson. The County pays the
Town on a monthly basis.
The other two sources of direct revenue are the Town’s agreement with the County for the Fire Department
to provide first responder EMS services within the fire protection service district, and a small monthly rental
fee charged to MEDIC to stage an ambulance at Fire Station 1.
The following figures illustrate the Fire Department’s direct revenues for the most recent five fiscal years.

Figure 68: Davidson Fire Department Revenue
Description
County ETJ Contribution
First Responder EMS
MEDIC Rental Fee
Total Direct Revenue

FY 2018
Actual

FY 2019
Actual

FY 2020
Actual

FY 2021
Actual

FY 2022
Budget

$240,000

$209,000

$231,271

$268,536

$268,500

$28,915

$32,368

$28,178

$29,516

$25,000

$7,200

$7,200

$7,200

$7,200

$7,200

$276,115

$248,568

$266,649

$305,252

$300,700
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Figure 69: Davidson Fire Department Revenue Graph
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In addition to the recurring direct revenues, the Department has received a number of non-recurring grants
during these fiscal years. They include a SAFER Grant of $348,994 for one Engineer position for the period
of December 17, 2017, through December 16, 2020; a North Carolina Public Safety Grant of $100,000 in FY
2019 and 2020 used for a quick response vehicle and other equipment; and a FEMA Fire Equipment Grant of
$38,095.23 in FY 2020 for extrication equipment.

Expenditures
Personnel-related costs are the primary driver of recurring operating expenses, as is typical in municipal
services. The next largest expense falls into the non-recurring category of debt service. Debt service
payments are currently being made on Station 2, a ladder apparatus, radios, and a tanker apparatus. The
tanker is required to provide service in the County’s fire protection service district, and as such, the debt
service payment is being charged to the County as part of the ETJ revenue calculation.
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The next figures illustrate the Fire Department’s expenditures for the most recent five fiscal years.
Figure 70: Davidson Fire Department Expenditures
FY 2018
Actual

Description

FY 2019
Actual

FY 2020
Actual

FY 2021
Actual

FY 2022
Budget

Salaries & Wages

$862,926

$1,089,905

$1,214,326

$1,355,700

$1,433,265

Benefits

$198,562

$245,750

$311,921

$363,468

$353,404

Operating Expenses

$288,327

$295,588

$246,568

$179,469

$240,045

$1,349,815

$1,631,243

$1,772,815

$1,898,637

$2,026,714

Debt Service

$131,498

$272,774

$266,633

$341,253

$357,553

Equipment/Capital Outlay

$893,797

$733,204

$111,169

$1,360,712

$73,441

Total Non-Recurring:

$1,025,295

$1,005,978

$377,802

$1,701,965

$430,994

Total Expenditures:

$2,375,110

$2,637,221

$2,150,617

$3,600,602

$2,457,708

Total Recurring Expenses:

The Town’s budget documents do not reflect year-end Actuals, which were included here. Instead, annual
budgeted numbers are reflected each year to mitigate fluctuations related to capital expenditures.

Figure 71: Davidson Fire Department Expenditures by Category
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$800,000
$600,000
$400,000
$200,000
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Actual

Budget

FY 2018

FY 2019

FY 2020

FY 2021

FY 2022

Salaries & Wages

Benefits

Debt Service

Equipment/Capital Outlay

Operating Expenses

In reviewing the current budget and Annual Comprehensive Financial Report, and speaking with Finance
staff, no unusual expenditures were noted. Although long-term liability for the LGERS pension plan is
indicated in the amount of $2,528,752, this is a relatively small value in comparison to other municipalities.
Overall, the Town appears to be in a good financial position, with a General Fund unassigned Fund Balance
of nearly $7.5 million.
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Staffing & Personnel
The Davidson Fire Department (DFD) has a long and illustrious history that dates to 1933. In 2007 the
department hired its first paid firefighters and, in 2014, became a career department utilizing paid and parttime staff to cover all shifts. Its organizational performance is built on a safe working environment, fair
treatment, the ability to contribute, and appreciation of the workforce's dedication and sacrifice.
The organization's specific demands determine the quantity and structure of an organization's workforce.
The priorities of the organization should be aligned with those of the community. This section gives an
overview of the DFD's staffing structure, focusing on long-term sustainability.
Several influential organizations recommend standards for dealing with staffing concerns. The Respiratory
Protection Standard of the Occupational Health and Safety Administration (OSHA) and the National Fire
Protection Association (NFPA) Standard 1710 (or 1720; whichever applies) are widely referenced as
authoritative texts. The Center for Public Safety Excellence (CPSE) releases benchmarks on the number of
workers recommended on the emergency scene for various danger levels.
Consistency, fairness, safety, and opportunity for advancement are all things that measure a successful
department. These ideals will serve as the cornerstone of the organization's entire culture. As a department
grows, it faces new challenges. Leadership and personnel will have to deal with ambiguity, a changing
climate, and the need to collaborate. Developing a positive culture is an opportunity to create a long-term,
sustainable system.
Balancing administration, support personnel, and operational resources is essential for a strong
organization. This analysis will look at the organization's current ratio and recommend future staffing
models. Considerations on staffing could lead to better service delivery. This analysis will assess the
organizational chart and establish a framework for future staffing.
DFD is an all-hazard, integrated organization. An examination of the Department's emergency response
must begin with a survey of the various levels of administrative support available. The following figure
depicts the administrative and support functions, both uniformed and non-uniformed.

Figure 72: Uniformed/Non-Uniformed Administrative & Support Staff
Position

Full-Time

Part-Time

Fire Chief

0

1

Deputy Chiefs

0

3

Administrative Assistant

0

0
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Like many suburban fire units, DFD is required to fill various tasks. While serving as the Department's
political leader, the Fire Chief offers all administrative support. Half of the Deputy Chief's time is dedicated
to operational needs, and the other half is dedicated to other duties. As a municipal department, the Town
provides limited administrative support. Most of the administrative functions are performed by the parttime Deputy Chiefs. Administration and operational management have been divided up between the three
part-time Deputy Chiefs resulting in challenges with the span of control throughout the organization.
Human Resources (HR), Information Technology (IT), legal, finance, and the City Manager provide
administrative support to DFD. DFD has an administrative support personnel ratio of 7% to line operational
staffing in department functions. The percentage implies that support resources are inadequate to facilitate
administrative requirements. Cooperative agreements with adjacent fire departments may be an
opportunity to increase organizational efficiency. This topic will be discussed later in this section.
Triton evaluated the type and number of staff positions assigned to operations. DFD is facing numerous
challenges relating to the requirements for an effective response force (ERF), maintaining an adequate
operational span of control, and providing service to a large geographic area. This section will summarize
current operational staffing levels and recommendations for maintaining service levels. The following
section lists current emergency response staffing by position.

Figure 73: Emergency Response Career Staffing by Position
Position

Full Time

Part-Time

Battalion Chiefs

3

0

Captains

0

8

Firefighter/Engineers

6

0

Firefighters/EMT

0

37

Total:

9

45

DFD Current Staffing Model
Most DFD operational staffing is accomplished by part-time firefighters coming from the Charlotte Fire
Department (CFD). The current staffing model has several advantages. First, the CFD firefighters who have
chosen to take part-time hours and their full-time requirements in Charlotte bring considerable experience
and expertise to the DFD system. Second, the part-time model is cost-effective since it does not require the
benefit expenditures associated with full-time paid firefighters. The model also decreases the cost
associated with training because these firefighters receive extensive training through the CFD system.
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This analysis identified several challenges associated with the current staffing model, resulting in a direct
impact on the provision of emergency service delivery. The system is dependent on resources coming from
another department and jurisdiction. Full-time CFD firefighters must prioritize their commitment to the
City of Charlotte and then work additional hours in the Town of Davidson based on capacity.
During the COVID-19 pandemic, CFD experienced many firefighters who were unable to work, requiring the
remaining staff to take overtime shifts to maintain service. The event directly impacted the availability of
part-time staff at DFD, resulting in staffing shortages and occasional station closures. Based on data
provided by DFD, the following figure shows the number of staff/apparatus closures due to the limited
staffing.

Figure 74: DFD Firefighter Shortage (January 1–November 30, 2020)
No. of Unfilled Staffing Positions

Occurrences

1 Firefighter Shortage/Day

83

2 Firefighter Shortage/Day

57

3 Firefighter Shortage/Day

36

4 Firefighter Shortage/Day

30

5 Firefighter Shortage/Day

18

6 Firefighter Shortage/Day

10

7 Firefighter Shortage/Day

6

8 Firefighter Shortage/Day

4

9 Firefighter Shortage/Day

3

10 Firefighter Shortage/Day

1

11 Firefighter Shortage/Day

1

Based on the above-documented staffing shortages, DFD was forced to shut down Station 1 on 18
occasions in 2021. The following figure shows the specific occurrences.
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Figure 75: DFD Station Closure (2021)
Station 1 Closure Date
Saturday, August 28
Sunday, September 12
Saturday, September 18

Shift
Night Shift
Day Shift
24 hours (2 shifts)

Sunday, September 19

Day Shift

Saturday, October 30

24 hours (2 Shifts)

Monday, November 1

Day Shift

Saturday, November 6

Day Shift

Thursday, November 25

24 hours (24 Shifts) (Thanksgiving)

Friday, November 26
Saturday, November 27
Sunday, November 28
Friday, December 10
Saturday, December 25
Sunday, December 26

Night Shift
20 hours (Counted as 2 Shifts)
Day Shift
Night Shift
Night Shift (Christmas)
Day Shift

The DFD command staff utilized mutual/auto aid from neighboring jurisdictions to maintain response
capability, and this analysis did not identify any incidents where service was compromised. However, the
situation resulted in additional dependence on outside departments and jurisdictions.
Theoretical Calculation of Required Emergency Response Staffing
Triton compared the current number of operations employees allocated to 24-hour staffed units to the
potential number required to meet the various average leave hours spent by operations employees in 2020.
According to data provided by DFD, each full-time firefighter was allocated 359 hours for vacation, sick, and
other leave. The number of employees required to satisfy daily minimum staffing was calculated by
multiplying the number of personnel needed to cover a single position 24 hours per day by the relief factor.

Figure 76: Theoretical Relief Factor Calculation (2021)
Relief Factor

DFD

Total Relief Factor

1.14
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The total leave factors were multiplied by the number of personnel needed to cover one 24-hour position.
The following figure compares the theoretical number of positions required with the current number of
employees assigned to specific apparatus.

Figure 77: DFD Calculated Operational Staff Shortage/Overage (2021)
No. Positions
Required 24/7
24 hours/7 days

Total Full-Time FTE
Operations Staff

Total Part-Time FTE
Operations Staff

Theoretical
Staff Required

Shortage or
Overage

6

11

24

-7

In 2021, DFD operated with a staffing shortage of seven full-time equivalents (FTEs). Early in 2022, the
Board of Commissioners approved hiring three full-time captain positions, resulting in a current staffing
shortage of four FTEs. Future staffing goals of four-person staffing on all apparatus and a Battalion Chief
would require an additional seven FTEs. The commitment and dedication of the current part-time staff
contributed to maintaining staffing levels during the COVID-19 pandemic. There has been a collaborative
effort between fire department administration, Town administration, and the elected officials to look at
ways to enhance staffing while still utilizing the part-time model.The current system will continue to be
effective on a short/mid-term basis. However, long-term staffing goals should include less dependency on
the neighboring agencies, particularly the Charlotte Fire Department.
Battalion Chief Position
DFD took an innovative approach to staffing and recently hired three full-time Battalion Chiefs (BC). The
position shows several benefits. First, it provides a critical element relating to incident command on major
incidents. Neighboring agencies do not have dedicated BCs and benefit from the DFD Battalion Chief on
major events outside the Town of Davidson. A second benefit is the capacity of the BCs to function as the
company officer on apparatus during staffing shortages. Based on the above discussions, the BC was able
to keep the apparatus in service on numerous occasions. Finally, the BC position supports the future
increase in staffing by providing experience, consistency, and structure to new firefighters.

Hiring & Retention
DFD will require a hiring procedure over the next five years based on its anticipated workforce demands.
The hiring, testing, and safety components will be evaluated in the following section.
The DFD has benefited from a little necessity for hiring and retention. Firefighters from Charlotte constitute
79% of DFD’s current operational staff. Based on the above analysis, dependency on neighboring agencies
is not sustainable, and focused hiring & retention is a priority. DFD’s reputation for excellent service,
preference to live in the Davidson area, and reasonable pay make the department competitive in the hiring
process.
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Due to the numerous standards required to become a trained firefighter, DFD benefits from the
extraordinary experience/training acquired by the CFD firefighters. As discussed in the Training Section,
there is a significant disparity between the paid and part-time DFD staff. To balance the dependency on
outside entities, increased commitment to training will be required.
Training that is both sufficient and of high quality is a challenging goal to achieve. A full-time training
officer who can coordinate EMS and Fire Training would benefit the Department. The components of the
current hiring procedure are depicted in the following figure.

Figure 78: DFD Hiring Process Components
Hiring Process Components

DFD

Recruitment Program

Yes

Qualifications check

Yes

Reference check

Yes

Background check

Yes

Physical standards established

Yes

Knowledge testing

No

Interview

Yes

Medical exam required

No

Psychological exam required

No

The ability of a department to improve diversity in its workforce is critical to its success. The Town of
Davidson has a 47% male and 53% female gender split despite its little ethnic variety. DFD personnel
appears to be in line with the area's minority populations. The following figure depicts the general
population breakdown.

Figure 79: Town of Davidson Race & Ethnicity25
Race & Ethnicity

% of Population

White Non-Hispanic

85.6%

Black/African American

5.4%

Asian

1.3%

Hispanic

5.3%

Multi-Racial and Other

2.4%
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Based on the above finding, future hiring processes should focus on recruiting women and minorities
commensurate with the community's demographics.
Safety Compliance
The fire department works in an environment that is inherently dangerous. To limit exposure and offer
continuous medical monitoring, the organization must take all necessary safeguards. Healthy lifestyle
instruction, mental health support, disease/injury prevention, and cancer prevention are part of wellness
programs.
Evidence suggests firefighters have had a "14 percent rise in cancer-related mortality compared to the
general public" during the last 15 years. According to national fire data, 34% of industrial fires create
surroundings containing cancer-causing chemicals. According to Data USA, the following jobs are available
in Davidson and the surrounding area.
•

2.13%—Transportation and Warehouse

•

2.2%—Building and Grounds

•

2.5%—Manufacturing

•

4.7%—Food Preparation

•

4%—Personal care and Service

The following figure lists the capacity for DFD to support cancer prevention.

Figure 80: DFD Cancer Prevention
Individual
Firefighter

Station 1

Station 2

Issuing Second Set of Bunker Gear

No

N/A

N/A

Issuing Additional Hood

No

N/A

N/A

Gross Decon Facilities

N/A

No

Limited

Extractor

N/A

No

Yes

Cancer Prevention

This analysis did not identify department policies and procedures relevant to cancer prevention. DFD does
not have current policies prohibiting cross-contamination of equipment and uniforms in the station's living
quarters. The following figure summarizes the services provided concerning health and fitness.
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Figure 81: Health, Safety, & Counseling Services
Services

DFD

Medical Standards

Yes

Medical Exam Frequency

Yes (Annual)

Safety Committee

Yes

Critical Incident Debriefing

Yes

Employee Assistance Program

Yes (Town)

Pre-Employment & Duty Physical Fitness Program
Over the last 20 years, numerous research has been conducted on firefighter fatalities. Cardiac arrest
caused by coronary artery disease is the leading cause of death among on-duty firefighters. There is no
direct link between working in the fire service and coronary artery disease; nonetheless, coronary artery
disease is aggravated by the dangerous environmental circumstances typically encountered when
conducting responsibilities. Compared to other emergency responders, firefighters are nearly three times
more likely to have a heart attack while on the job:
•

45%—duty-related firefighter deaths

•

15%—duty-related law enforcement deaths

•

11%—duty-related EMS deaths
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Service Delivery & Performance
The ratio of resources to service utilization is a good predictor of success. The Town of Davidson must strike
a balance between fiscal responsibility and emergency services delivery. The following section contains a
statistical study of the Davidson Fire Department's fire and EMS service delivery. AP Triton validated the
following statistical information during the site visit on March 7, 2022, and found the data accurate.

Incident Data Issues
The service demand figures were acquired primarily from two or three sources: fire department internal
records management systems (RMS), CAD records, and call volumes, as reported on the AP Triton survey
tables. As discussed in the Community Risk Analysis section, there are significant deficiencies in the 911
dispatch system. The inability of the dispatch center to track units’ availability and location prevents the
necessary closest unit response. The following data is limited due to the above deficiencies. The ability to
gather accurate information is critical to determining service delivery performance.

Service Demand
The workload during the last five years is depicted in the graphs below. Like most fire departments,
emergency medical response accounts for most of the call volume. Firefighting response times have
increased by around 16% from 2016 to 2019. In 2020, call volume decreased slightly, consistent with the
COVID-19 pandemic. 2020 is regarded as an anomaly in this assessment. Although it is uncertain how the
COVID-19 pandemic will affect overall service demand, preliminary evidence suggests that future growth
will result in an increased need for emergency services.
The National Fire Incident Reporting System (NFIRS) breaks responses into nine categories. The following
categories will be evaluated.

Figure 82: NFIRS Codes and Descriptions
NFIRS Code

Description

100

Fire

300

Emergency Medical Services

400

Hazardous Conditions

500

Service Calls

600

Good Intent

700

False Alarm

Other

Overpressure/Weather/Special Incident
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The following figure shows the breakdown of incident types for 2016–2020.

Figure 83: Incident Breakdown (2016–2020)
900

1,650

800

1,600

700

1,550

600

1,500

500

1,450

400

1,400

300

1,350

200

1,300

100

1,250

0

2016

2017

2018

2019

2020

100

38

44

32

33

35

300

661

727

797

815

620

400

50

38

60

45

70

500

91

128

126

141

139

600

303

294

301

344

282

700

223

213

252

234

211

Other

6

7

15

12

11

Total

1,372

1,451

1,583

1,624

1,368

1,200
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Figure 84: Incident Breakdown by Percentage (2016–2020)
False Alarm/Calls
15.3%

Other 2-8-9
0.7%

Fires
2.5%

Good Intent
20.6%
EMS & Rescues
48.9%

Service Calls
8.4%

Hazardous
Conditions
3.6%

Temporal Variation
A temporal analysis of incidents reveals when the most significant service demand occurs. The following
figures show how activity and demand change based on various time measurements. The study was
calculated with the 2016–2020 data provided by DFD. The results are based on the number of incidents.

Figure 85: Service Demand by Month (2016–2020)
12%
10%
8%
6%
4%
2%
0%
Jan Feb Mar Apr May Jun

2018

2019

Jul

Aug Sep Oct Nov Dec

2020

Average

Except for a slight increase during the winter months, call volume remains consistent throughout the year.
The lowest call volume is in April, and peak demands of 9.4% are seen in January. There may be an
opportunity for seasonal up-staffing during the winter.
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The following figure shows the call volume throughout the week. The Department has a very consistent
service demand with a slight decrease early in the week. This pattern limits the ability to schedule training
and other required duties anytime during the week.

Figure 86: Service Demand by Weekday
18%
16%
14%
12%
10%
8%
6%
4%
2%
0%
Sun

Mon

2018

Tue

2019

Wed

Thu

2020

Fri

Sat

Average
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The following figure illustrates service demand by hour of the day. The pattern shows a specific increase in
service demand during the three years in the middle of the day, with peak periods around 1:00 p.m.

Figure 87: Service Demand by Hour of the Day (2018–2020)
8%

7%
6%
5%
4%
3%
2%
1%
0%
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23
2018

2019

2020

Average

The following figure captures the busiest consecutive periods, focusing on future service demand. The
information can identify periods for increased staffing or placing additional apparatus in service. There
appears to be an opportunity for peak-demand units between 8:00 a.m.–8:00 p.m. in the summer months.

Figure 88: Busiest Consecutive Service Delivery Periods
Periods
Hours
Percent of Total:

8 Hour

10 Hour

12 Hour

10:00–18:00

9:00–19:00

8:00–20:00

50%

56%

65%
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Spatial Analysis
In addition to the temporal analysis, AP Triton examined the geographic distribution of service demand,
evaluation of resource distribution, measurement of Insurance Services Office (ISO) response capabilities,
and population distribution throughout the jurisdiction.
Geographic Service Demand
The density of incidents is depicted in the following figure. The various colors correspond to the differing
number of incidents per square mile. The relationship between station locations and the higher intensity of
service demand is visible on this map. Both fire and EMS incidents are included in the “hot spot” analysis.

Figure 89: DFD Incident Density (2018–2020)

Service demand is distributed widely throughout the response area, with a higher incident density located
in the northwest part of the Town. As can be expected, areas of high incident density are typically linked to
areas of higher population counts. The following figure breaks down the total call density and shows the
specific distribution of EMS incidents.
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Figure 90: EMS Incident Density (2018–2020)

The preceding figure supports the current location of Stations 1 and 2. There is also a higher increase in
EMS call volume in the southeast area of the town. The following figure shows fire incident density.
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Figure 91: Fire Incident Density (2018–2020)

The previous figure is consistent with the EMS density map showing a trend toward increased volume in the
southeast part of the town.

Distribution Analysis
There are two methods of analyzing the distribution of fire department resources within a jurisdiction. The
first method is by the Insurance Services Office (ISO) criteria. This is based on the requirements to meet the
Fire Suppression Rating Schedule (FSRS). NFPA uses the second method in their standards and the Center
for Public Safety Excellence (CPSE) in their accreditation Fire and Emergency Services Self-Assessment
Manual (FESSAM) and the Community Risk Assessment: Standards of Cover (CRA-SOC). It defines the
desired response time performance and then measures it against that standard. GIS analysis can determine
the effectiveness of station locations for the travel time component of the response time standard.
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ISO Criteria
The ISO is a national insurance industry organization that evaluates fire protection for communities. ISO
assesses all areas of fire protection as broken down into four major categories, including emergency
communications, fire department, water supply, and community risk reduction. Following an on-site
evaluation, an ISO rating, or specifically, a Public Protection Classification (PPC®) number, is assigned to the
community ranging from 1 (best protection) to 10 (no protection). The PPC® score is developed using the
Fire Suppression Rating Schedule (FSRS), which outlines sub-categories of each of the four major
categories, detailing the specific requirements for each evaluation area. DFD currently has an ISO rating of
2 within the Town limits and 4/9E in the Northstar District, demonstrating an excellent capacity for fire
suppression.
A community’s ISO rating is an essential factor when considering fire station and apparatus distribution and
deployment due to its effect on the cost of fire insurance for the residents and business owners. The ability
of a fire department to arrive on the scene of an incident equipped with personnel, equipment, and water
sufficient to mitigate a fire effectively is a critical factor for an ISO evaluation. For a structure to be eligible
to receive a PPC rating better than 10, the structure must be within five road miles of a fire station.
Typically, areas outside of five road miles are a Class 10 unless the fire department can demonstrate that
sufficient fire flow is available. Then some credit is given for the water supply. In addition, to receive
maximum credit for the station and apparatus distribution, ISO evaluates the percentage of the community
(contiguously built upon area) that is within specific distances of both engine/pumper companies (1.5 miles)
and aerial/ladder apparatus (2.5 miles).
In addition, ISO evaluates a community’s availability of sufficient water supply, critical for extinguishing
fires. One of the areas assessed regarding the water supply is the geographical locations and distribution of
fire hydrants. Based on ISO scoring, structures that sit outside a 1,000-foot radius of a fire hydrant are
subject to separate ratings. That rating is dependent on the fire department demonstrating alternate water
sources and the ability to use them. Suppose a fire department can demonstrate that sufficient fire flow can
be maintained at a minimum rate of 250 gallons per minute for 2 hours at a given location. This can be
accomplished in several ways, such as a dry hydrant, a storage tank, tanker/tender shuttle operations,
capability for long large diameter hose lays or drafting operations. A sufficient fire flow must be
demonstrated regardless of the system or systems utilized. DFD has shown the ability to meet water supply
within five road miles of their stations.
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The following two figures illustrate the ISO 1.5-mile travel capability, ISO engine capability, and ISO aerial
capabilities.
Figure 92: ISO 1.5-mile Engine Travel Capabilities
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Figure 93: ISO 2.5-mile Truck Travel Capabilities

The previous figures show limited coverage in the southeast areas of the Town. The Davidson Fire
Department response is consistent with the suburban and rural geography. An opportunity for
improvement relates to the response of an aerial apparatus. The addition of a 75’–100’ truck in Station 2 or
a future station in the southeast would improve service delivery. The first is a predicted decrease in ISO
ratings within 2.5 miles of the DFD stations. The second relates to an increase in commercial building
construction. Limited land availability will require the construction of buildings over two stories limiting
access with ground ladders.
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Travel Time Analysis
The second standard for resource distribution is using travel time criteria. Figure 95 presents a travel time
model from the current station locations over the existing road network. Travel time is calculated using the
posted speed limit and adjusted for negotiating turns, intersections, and one-way streets.
NFPA Standards 1710 and 1720 recommend the travel times for different response zones based on
population density. NFPA 1710 Standard for the Organization and Deployment of Fire Suppression
Operations and Special Operations to the Public by Career Fire Departments assumes an entirely urban
environment and specifies the travel time of 240 seconds or 4 minutes.
Under NFPA 1720, Standard for the Organization and Deployment of Fire Suppression Operations, Emergency
Medical Operations, and Special Operations to the Public by Volunteer Fire Departments, there are different
response time criteria for the diverse population densities. This standard defines the response time of
which travel time is a part.
Most departments, even fully career departments that serve rural areas, find it unreasonable to adopt the
NFPA 1710 travel time throughout their jurisdiction. Instead, many will adopt the 4-minute travel time in
response zones with urban and suburban population densities and the NFPA 1720 rural time standard.

Figure 94: NFPA 1720 Response Time Recommendations
Minimum Staff
to Respond

Response Time
(minutes)

Meets
Objective

> 1,000 people/mi2

15

9

90%

Suburban Area

500–1,000 people/mi2

10

10

80%

Rural Area

< 500 people/mi2

6

14

80%

Remote Area

Travel distance ≥ 8 mi

4

Special risks

Determined by AHJ

Demand Zone

Demographics

Urban Area

Determined by
AHJ based on risk

Directly
dependent on
travel distance
Determined by
AHJ

90%
90%

Both standards recommend call processing time as one minute and turnout time for staffed stations as one
minute for EMS calls and 80 seconds for fire or special operations calls. Call processing time is not reflected
in the NFPA 1720 response time, so deducting only the turnout time (1:20) from a 14-minute response time
is 12 minutes and 40 seconds (12:40). AP Triton has used a 12-minute travel time in the GIS analysis of the
rural areas and a four-minute travel time for urban areas. An eight-minute response is also shown with the
four-minute travel time for comparison.
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Figure 95: Travel Time Analysis 4 & 8 minutes

Figure 95 shows that most of the Town limits of Davidson are covered by a 4-minute or 8-minute travel
time. This confirms the appropriate locations of the DFD stations but may indicate that more stations may
be necessary to provide 4-minute or 8-minute travel time in other response areas.
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Effective Response Force
Accepted firefighting procedures call for the arrival of the entire initial assignment (sufficient apparatus and
personnel to effectively deal with an emergency based on its level of risk) within a reasonable amount of
time.26 This ensures that enough people and equipment arrive soon enough to safely control a fire or
mitigate any emergency before substantial damage or injury.
NFPA 1710 allows 8 minutes to assemble the needed firefighting assignment on the scene to assure an
effective response force. The necessary staffing on the scene is recommended to be 15 firefighters for a
moderate hazard fire in the urban environment. Moderate hazard is described as a 2,000-square-foot, twostory single-family residential dwelling without a basement and with no exposures. Larger structures or
commercial occupancy may well require additional personnel. NFPA 1710 standards may be considered
within the Town limits, but NFPA 1720 standards should be considered outside the area.

Figure 96: Eight-Minute Effective Response Force
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The following figure shows the mutual aid resources contributing to an effective response force.

Figure 97: Davidson Fire Mutual Aid Resources
Department Name

Station

Cornelius FD

#1

Cornelius FD

#2

Mount Mourne FD

#1

Odell FD

#1

Odell FD

#2

Huntersville FD

#1

South Iredell FD

#1

Mooresville FD

#3

Mooresville FD

#5

Station
Address & City
19729 South Main
Street, Cornelius
19230 Charles Towne
Lane, Cornelius
1577 Mecklenburg
Highway, Mooresville
9051 Davidson
Highway, Concord
4240 Shiloh Church
Road, Davidson
110 Old Statesville
Road, Huntersville
651 Brumley Road,
Mooresville
1023 Shearers Road,
Mooresville
125 Balmy Lane,
Mooresville

No. of
Engines

No. of
Aerials

3

1

Heavy Rescue

6

2

1

Fire Boat

4

2

1

Tanker, Type 6

4

1

N/A

Tanker, Type 6

3

1

N/A

2

1

3

N/A

1

N/A

1

1

Other Units

Tanker, Heavy
Rescue
Heavy Rescue,
Ops Chief
Tankers, Squad,
Type 6

No. of
Staff

2
7
3

N/A

4

Battalion Chief

10

DFD has excellent working relationships with the surrounding departments. The challenge for the agencies
in the region is the dependency on each other to respond with an effective response force on structure fires.
As individual department service demand increases, mutual/auto aid availability will become limited.

Reliability Study
This section provides an overview of unit utilization. Three types of analyses are shown in this section. The
first is unit utilization based on call volume, the second analyzes concurrent requests for services, and the
third examines unit hour utilization.
Unit Workload Analysis
Units that are very busy or are already out when a second call occurs can result in increased response times
from remote units. The following figure shows the number of calls for each fire apparatus in 2018–2020.
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Figure 98: Fire Apparatus Utilization DFD Total Calls (2018–2020)
Unit

2018

2019

2020

Overall

Car 1

68

70

32

170

Car 2

153

113

19

285

Car 5

—

2

328

330

Engine 1

1

962

1,043

2,006

Engine 2

681

360

403

1,444

Engine 3

9

275

113

397

Engine 4

728

94

—

822

Ladder 1

364

102

25

491

Based on the information provided in the capital equipment section, DFD balances the utilization of
apparatus. The remaining assets are in excellent condition except for Ladder 1, which will be replaced in
2022.
Concurrent Incidents
Another way to examine resource reliability is to examine the number of times multiple incidents happen
within the same time frame. The following figures show the number of times that one or more units are
assigned to incidents. The data supports that in 2020 there were many occurrences where more than one
incident was occurring concurrently.
This trend can impact the Department’s ERF on structure fires. The following figure summarizes the data
provided by DFD for the number and percentage of concurrent calls.

Figure 99: DFD Incident Concurrency
— 2018 —

xxx
O
Number & Percentage
of Overlapping Calls

— 2019 —

— 2020 —

Incidents

Percentage

Incidents

Percentage

Incidents

Percentage

228

14.4%

257

15.80%

166

12.10%

DFD has a 16% concurrency of overlapping incidents based on the data in the previous figure. The
department currently staffs seven firefighters per shift, cross staffing an engine and a truck at Station 1.
The limited staffing and dependency on outside jurisdictions result in potential inadequate effective
response force (ERF) during peak demand hours.
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Unit Hour Utilization
The following process for evaluating apparatus response determines the overall amount of time an
apparatus is assigned to a specific incident. This is a measurement from the initial dispatch time until the
unit is available for another incident.
Unit hour utilization (UHU) is but one measure indicating workload. It is calculated by dividing the total
time a unit is committed to all incidents by the total time in a year. Expressed as a percentage, it describes
the amount of time a unit is not available for a response since it is already committed to an incident. The
larger the percentage, the greater a unit’s utilization and the less available for assignment to an incident.
The following figure illustrates the UHU for DFD units in 2018–2020, expressed as a percentage of the total
hours in the year. The number of responses and average time committed to incidents is displayed.

Figure 100: Fire Apparatus Unit Hour Utilization (2018–2020)
Unit

2018

2019

2020

Car 1

0.41%

0.67%

0.17%

Car 2

0.52%

0.76%

0.15%

Car 5

—

0.01%

1.08%

Engine 1

0.00%

3.21%

3.11%

Engine 2

2.20%

1.60%

1.35%

Engine 3

0.03%

1.52%

0.31%

Engine 4

2.72%

0.29%

—

Ladder 1

1.26%

0.19%

0.06%

Most fire departments follow NFPA standards and accreditation standards focusing on the 90th percentile
for performance. An organization that meets at the 90th percentile for response performance means that
nine times out of ten, a community member will receive an emergency response within the established
performance benchmarks. The standards are discussed in detail later in this section. As previously
discussed, DFD cross staffs an engine and truck with a EMT with a four-person crew at Station 1 and a
three-person crew at Station 2. DFD’s apparatus UHU demonstrates the capacity for increased service
demand. The challenge facing DFD is the limited staffing resulting in an inadequate ERF.
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Response Performance
Perhaps the most publicly visible component of an emergency services delivery system is response
performance. Policymakers and citizens want to know how quickly they can expect to receive emergency
services. AP Triton recommends that the Town adopt the following national standards or develop specific
response performance benchmarks based on local environments. Setting response standards based on
averages is generally a poor indicator of performance. Most organizations measure performance on the 90th
percentile compared to the NFPA standards. For policymakers and citizens to make informed decisions
concerning response performance, jurisdictions must record and report the various components of the
jurisdiction’s current performance.
In analyzing response performance, AP Triton generates percentile measurements of response time
performance. The use of percentile measurements using the components of response time follows the
recommendations of industry best practices. The best practices are derived from the Center for Public
Safety Excellence (CPSE), Standard of Cover document, and the National Fire Protection Association
(NFPA) 1710/(NFPA) 1720: Standard for the Organization and Deployment of Fire Suppression Operations,
Emergency Medical Operations, and Special Operations to the Public by Career Fire Departments.
The “average” measure is a commonly used descriptive statistic called the mean of a data set. The most
important reason for not using the average for performance standards is that it may not accurately reflect
the performance for the entire data set and may be skewed by outliers, especially in small data sets. One
extremely good or bad value can skew the average for the whole data set.
The “median” measure is another acceptable method of analyzing performance. This method identifies the
value in the middle of a data set and thus tends not to be as strongly influenced by data outliers.
Percentile measurements are a better measure of performance because they show that most of the data
set has achieved a particular level of performance. The 90th percentile means that 10% of the values are
more significant than the value stated, and all other data are at or below this level. This can be compared to
the desired performance objective to determine the degree of success in achieving the goal.
As this report progresses through the performance analysis, it is essential to remember that each response
performance component is not cumulative. Each is analyzed as an individual component, and the point at
which the fractile percentile is calculated exists in a set of data unto itself.
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The response time continuum—the time between when the caller dials 911 and when assistance arrives—is
comprised of several components:
•

Alarm Processing Time: The time interval from receiving the alarm at the primary PSAP until the
beginning of the transmittal of the response information via voice or electronic means to
emergency response facilities or the emergency response units (ERUs) in the field.

•

Turnout Time: The time interval that begins when the emergency response facilities and ERUs
notification process starts by either an audible alarm or visual annunciation and ends at the
beginning point of travel time.

•

Travel Time: The time interval begins when a unit is en route to the emergency incident and ends
when the team arrives at the scene.

•

Response Time: A combination of turnout time and travel time. This is the most commonly utilized
measure of fire department response performance.

•

Total Response Time: The NFPA 1710/NFPA 1720 definition of Total Response Time is the time
interval from receiving the alarm at the dispatch center to when the first emergency response unit
initiates or intervenes to control the incident. For this report, Total Response Time will be defined
as receipt of the alarm at the dispatch center until the arrival of the first fire department unit.

Figure 101: Response Time Continuum

Call
Processin

Turnout
Time

Travel Time

Response Time

Total Response Time

Due to the limitations of the Medic Dispatch Center, incidents do not receive the closest unit resulting in a
delayed response of emergency apparatus. This analysis identified the need to develop a system with
system status management and closest unit response. Medic Dispatch did not provide adequate data to
determine incident call processing times. This analysis is based on performance after the fire department
receives a notification. The definitions for each population category follow the Center for Public Safety
Excellence (CPSE) standards for density: Urban (> 2,000 persons per square mile), Suburban (> 1,000
persons per square mile), and Rural (< 1,000 persons per square mile).
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Figure 102: Total Response Time to Town Incidents (2018–2020)
06:00

All Calls

0:07:45
0:06:53
0:06:58

05:20
06:00

Fires

0:05:00
05:00

EMS

0:07:43
06:00

0:07:31
0:06:36
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06:00

MVC

0:08:04
0:08:48
0:08:17

06:00

Alarms

0:06:53
0:06:03
06:00

Other

0:00:00

0:10:06

0:03:00
NFPA Benchmark

0:08:10

0:07:41
0:07:19
0:07:18

0:06:00
DFD Goal

0:09:00
2018

2019

0:12:00
2020

The Davidson Fire Department is within approximately one minute of industry standards for total response
time based on available data. The delay appears to result from the limitations of the 911 dispatch system
and the requirement for manual entry by company officers creating time stamps. Another factor causing
delayed response results is limited duty crews requiring cross-staffing the engines and the truck with the
same crew.
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Projected Population Growth & Future Service Demand
Population Growth Projections
According to the U.S. Census Bureau, the Town of Davidson and the service response area around the Town
had a population of 15,213 in 2020. Over the past five years, population growth has been approximately
3.9% per year. The overall effects of the COVID-19 pandemic in 2020 on future population growth remain to
be fully understood at this time. For this analysis, projections are based on historical data and Esri
projection software.27 The following figure shows the projected growth based on historical data over the
next five years.
Figure 103: Town of Davidson Population Projections (2020–2025)
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2,000
-
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2021

2022

2023

2024

2025

ESRI Predicted at 1.05%

Based on the above analysis, the DFD response area will see a population increase of 5% over the next five
years. This is a conservative estimate and, as previously mentioned, does not account for future trends
relating to COVID-19.
Service Demand Projections
To forecast the future service demand, AP Triton used the population projections within the Town. The
population tends to be a relatively good indicator of service demand, and the current service demand per
1,000 persons can provide a standard for service demand at future dates. The assumption is made that the
future demographics will be similar to today's demographics. The current service demand per 1,000
population is determined by taking the annual number of responses and dividing it by the population
number in thousands.
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The following service demand projections are based on the estimated 15,916 population.

Figure 104: Projected Service Demand (2025)
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As with population growth, DFD has a projected service demand increase of 13% over the next 10 years.
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Community Expectations & Performance Objectives
AP Triton references various industry and national standard benchmarks through this report. Benchmarks
are considered best practices, but every community is different, and not every benchmark will be a good fit.
AP Triton provides the following information to correlate the referenced standards and benchmarks to two
of the most common types of incidents to which DFD responds—medical emergencies and structure fires.

Performance Benchmarks
DFD is currently developing performance benchmarks for service delivery. One of the improvements in
evaluating the current 911 system is to provide the closest unit response. AP Triton recommends the
development and adoption of formal performance standards. The following sections are based on best
practices and can be used as examples to develop fire, EMS, and hazmat performance benchmarks. NFPA
1710 is based on meeting performance benchmarks at the 90th percentile; however, the Town of Davidson
must develop benchmarks based on community expectations and geographic limitations.
Fire Suppression Benchmarks
For 90% of all low, moderate, high, and extreme risk fire-related incidents, the total response time for the
arrival of the first-due unit, staffed with a minimum of one officer and two firefighters, shall be within.
Six minutes, 20 seconds (6:20) in urban areas, and 7 minutes, 20 seconds (7:20) in suburban and rural
response zones. The first-due arriving unit shall carry a minimum of 500 gallons of water and be capable of
producing 1,500 gallons per minute pumping capacity. The first-due unit shall establish command, declare
scene priorities, establish an uninterrupted water supply, perform life-saving and property-saving
interventions, and provide scene safety and accountability for the DFD members and citizenry.
For 90% of Low-Risk fires, the minimum effective response force (ERF) staffing shall be three additional
firefighters that arrive within 8 minutes, 20 seconds (8:20) in urban areas, and 10 minutes, 20 seconds
(10:20) in suburban and rural response zones. The ERF staffing shall be capable of safely controlling the
incident in accordance with adopted DFD standard operating guidelines. ERF members shall be authorized
to request additional resources to enhance safety and control an escalating incident.
For 90% of Moderate/High-Risk fires, the minimum effective response force staffing shall be 14 firefighters
that arrive within 10 minutes, 20 seconds (10:20) in the urban areas, and 12 minutes, 20 seconds (12:20) in
suburban and rural response zones. The ERF staffing shall be capable of safely controlling the incident in
accordance with the adopted DFD standard operating guidelines. ERF members shall be authorized to
request additional resources to enhance safety and manage an escalating incident.
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EMS/Rescue Benchmarks
For 90% of all low, moderate, high, and extreme risk medical and rescue related incidents, the total response
time for the arrival of the first-due unit, staffed with a minimum of one officer and two firefighters, shall be
within 6 minutes (6:00) in urban areas, and 7 minutes, 20 seconds (7:20) in suburban and rural response
zones. The first-due arriving unit shall be staffed with a minimum of one EMT-Basic and equipped with BLS
equipment that allows for basic patient care before the arrival of a transport-capable unit. The first-due unit
shall establish command, conduct, document the patient assessment, provide basic treatment, provide
scene safety and accountability for the DFD members and citizenry, and assist with packaging and
transferring the patient to the transport unit.
For 90% of Low-Risk medical and rescue incidents, the minimum effective response force staffing shall be
three firefighters that arrive within 6 minutes (6:00) in urban areas and 7 minutes, 20 seconds (7:20) in
suburban and rural response zones. The ERF staffing shall be capable of safely controlling the incident in
accordance with the adopted DFD standard operating and medical care guidelines. ERF members shall be
authorized to request additional resources to enhance safety and manage an escalating incident.
For 90% of Moderate-Risk medical and rescue incidents, the minimum effective response force staffing
shall be six firefighters that arrive within 7 minutes, 20 seconds (7:20) in urban, suburban and rural response
zones. The ERF staffing shall be capable of safely controlling the incident in accordance with the adopted
DFD standard operating and medical care guidelines. ERF members shall be authorized to request
additional resources to enhance safety and manage an escalating incident.
For 90% of High-Risk medical and rescue incidents, the minimum effective response force staffing shall be
ten firefighters that arrive within 10 minutes, 20 seconds (10:20) in urban areas, and 12 minutes, 20 seconds
(12:20) in suburban and rural response zones. The ERF staffing shall be capable of safely controlling the
incident in accordance with the adopted DFD standard operating and medical care guidelines. ERF
members shall be authorized to request additional resources to enhance safety and manage an escalating
incident.
Hazardous Materials Benchmarks
For 90% of all low, moderate, high, and extreme risk hazardous materials-related incidents, the total
response time for the arrival of the first-due unit, staffed with a minimum of one officer and two
firefighters, shall be within 6 minutes, 20 seconds (6:20) in urban areas, and 7 minutes, 20 seconds (7:20) in
suburban and rural response zones. The first-due arriving unit shall be staffed with personnel trained to the
minimum level of hazardous materials operations and equipped with air monitoring and commodity
identification software or references. The first-due unit shall establish command, declare scene priorities,
initiate confinement plans, and provide scene safety and accountability for the DFD members and citizenry.
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For 90% of Moderate/High-Risk hazardous materials incidents, the minimum effective response force
staffing shall be ten additional firefighters that arrive within 10 minutes, 20 seconds (10:20) in urban areas,
and 12 minutes, 20 seconds (12:20) in suburban and rural response zones. The ERF staffing shall be capable
of safely controlling the incident in accordance with the adopted DFD standard operating guidelines. ERF
members shall be authorized to request additional resources to enhance safety and manage an escalating
incident.
Public Assist & Service Call (Other) Benchmarks
For 90% of all Low-Risk public assist and service incidents, the total response time for the arrival of the firstdue unit, staffed with a minimum of one officer and two firefighters, shall be within 6 minutes, 20 seconds
(6:20) in urban areas, and 7 minutes, 20 seconds (7:20) in suburban and rural response zones. The first-due
unit shall establish command, conduct an incident assessment, initiate mitigation, and provide scene safety
and accountability for the DFD members and citizenry.
A draft Performance Benchmark Resolution for the Town of Davidson is found in the appendix. The
resolution provides guidelines for future staffing, capital, and facility growth.
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Community Survey
The community perspective began with an anonymous survey identifying the current utilization of fire
and/or EMS services, satisfaction with services provided, and opportunities for improvement. The following
figure shows a breakdown of respondents. The respondents included businesses representatives, citizens,
other local governments, and other key external stakeholders. The following figures illustrate the
participant’s responses and are intended to guide the Town in developing its strategic plan for the next five
years.

Figure 105: Community Respondents
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The citizen's survey included questions identifying the services the agencies provide. The following figure
shows the overall utilization of services by the community.

Figure 106: Overall Community Utilization of Emergency Services
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For clarification, the previous figure does not include law enforcement activities. Based on the number of
specific responses, the following figure shows the priority for services provided by the Davidson Fire
Department. Based on the above utilization, the following figure shows the overall satisfaction for services
provided.

Figure 107: Community Satisfaction for Services Provided
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Satisfied

Neither

Dissatisfied

Very
Dissatisfied
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Based on the above results, the community is extremely satisfied with the services provided by DFD. The
following figure shows the community expectations for response time to emergency calls for service.

Figure 108: Community Emergency Response Time Expectations
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The following survey question was related to fiscal responsibility. Following is a general perspective
regarding tax funding for fire department services.
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Figure 109: Community Perspective on Utilization of Funding for Fire Department Services
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Based on information in the Service Delivery Section, Emergency Medical Services (EMS) is the largest
component of service demand by DFD. The community was asked about their perspective on the best
model for the provision of Emergency Medical Services. The following figure shows most respondents
would prefer an EMS system operated by the Town of Davidson.

Figure 110: Community Preference for EMS Service Model
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Specific community survey comments can be found in the appendix. There appears to be an available
opportunity to improve communication between DFD and the community explaining services delivered and
organizational needs.
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Section II-B:
SUPPORT PROGRAMS
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Emergency Medical Services
The section on Emergency Medical Services summarizes the Department's services for pre-hospital medical
care. AP Triton employed focused interviews mixed with information from the department to establish a
picture of existing and future EMS needs throughout the research region. The goal of this part is to assess
the existing state of pre-hospital care and future needs based on call volume projections and available
resources. AP Triton will identify EMS program issues and give recommendations with anticipated
outcomes.
The fire service has provided emergency medical services for more than 40 years. Ninety percent of the
31,000 departments in the United States provide pre-hospital medical services. Since 1980, the number of
residential and commercial structure fires in the United States has reduced by 52%. On the other hand,
demand for EMS services has gradually expanded across the country. The following figure is based on data
from the Service Delivery section of the study.

Figure 111: DFD Service Demand for Fire, EMS, & Other Calls (2016–2019)
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Data from the organization is consistent with national trends where the most significant demand for
emergency responses are EMS related. The overall breakdown was 49% EMS compared to 51% for all other
services combined. Figure 111 also supports that EMS service demand has increased 23% over the past five
years.
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EMS Service Demand
EMS's combined service demand total within the study area was approximately 3,620 incidents from 2017
to 2020. The next figure shows a breakdown of the medical emergency incidents based on the available
data.

Figure 112: DFD EMS Service Demand (2017–2020)
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The criticality of EMS responses demonstrated in the figure supports the necessity of first response
capability by DFD. Depending on projected EMS service demand and the efficacy of the County EMS
system, DFD may need to consider expanding capabilities.

The EMS System
Prehospital emergency medical services in the Town of Davidson are provided by first response by DFD and
Advanced Life Support (ALS) transport provided by Medic Ambulance. Medic Ambulance Dispatch also
dispatches both agencies. The Davidson system receives EMS mutual aid from surrounding areas.
Air Medical Services
Emergency scene response and transport by helicopter are available from MedCenter Air.
Hospitals & Tertiary Care Facilities
Most patients from the Davidson area are transported to Lake Norman Regional Medical Center, Novant
Hospital System, and Atrium Health Care System.
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Medical Community Demographics
Regional Medical Necessity Analysis
The following figure shows the leading cause of death in North Carolina compared to the National ranking.
Mecklenburg County is consistent compared to state statistics. This information helps identify and compare
the medical service demand in DFD’s response area.

Figure 113: Leading Cause of Death for North Carolina (2017)
Description

Deaths

Rate

State Rank

U.S. Rate

1. Cancer

19,474

157.1

21st

152.5

2. Heart Disease

18,808

156.5

27th

165.0

3. Accidents

5,985

56.3

20th (tie)

49.4

4. Chronic Lower Respiratory Diseases

5,540

45.3

23rd (tie)

40.9

5. Stroke

5,098

43.0

10th

37.6

6. Alzheimer’s disease

4,289

37.3

13th

31.0

7. Diabetes

2,903

23.6

17th

21.5

8. Flu/Pneumonia

2,076

17.5

11th (tie)

14.3

9. Kidney Disease

2,040

17.0

9th

13.0

10. Suicide

1,521

14.3

35th

14.0

As noted, one of the leading causes of death is heart disease and traumatic incidents. North Carolina is also
ranked as one of the highest states for deaths due to strokes. Emphasis should be placed on EMS response
for these types of medical events.
Regional Medical Health Insurance Analysis
The demography of a community significantly impacts the demand for emergency medical services.
Income, poverty, health status, population ages, and health insurance can drive service demand. Available
EMS revenue is also affected by demographics. Approximately 66.1% of the Town of Davidson has private
health insurance. Additionally, 4% of the population has Medicaid, 10% is on Medicare, and 3.5% are
private/self-pay.
Based on the above information, the Town of Davidson should consider implementing a first responder fee
for engine company response to capture first responder EMS revenue associated with a high transient
(daytime) population would offset service costs. Additionally, implementing of a treat and non-transport
fee for patients that did not require transport. Capturing EMS revenue associated with treatment and nontransport of patients can support future staffing needs.
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Medical Control & Oversight
Emergency medical services rarely constitute definitive care. The continuum of care starting in the prehospital setting and ending in the appropriate medical facility is critical to positive patient outcomes.
The medical director for Mecklenburg County appears to have limited interaction with the organization.
Oversight is primarily complaint/adverse outcome-driven. An opportunity for improvement relates to
medications administered and procedures performed by DFD. The provision of emergency medical services
is a balance of fiscal responsibility and providing necessary levels of service.
Davidson Fire Department should perform a cost-benefit analysis on all staffing, equipment, and supplies
not mandated by the government or industry standards. DFD currently relies on Medic Ambulance and the
County to provide medical quality assurance (QA). Emphasis on an internal QA program and identifying
opportunities for increased pre-hospital medical service delivery support the health of the Davidson
community.
The process should include six steps. The first is to identify the overall cost. The second is a statistical
review determining the utilization. The training required for initial utilization and continued competency
translates to the overall cost. The level of liability should be considered relating to a specific piece of
equipment, medication administered, or services provided. Finally, a statistical analysis needs to be
performed to determine the overall efficacy of the evaluated resource.

Figure 114: Staffing/Equipment/Medication Cost-Benefit Analysis Process
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The above analysis must be a collaborative effort involving the Medical Director, DFD leadership, and
emergency department staff. The results will help identify the specific service levels and the purchase and
utilization of resources on particular response apparatus.
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Logistical Support
A routine utilization study would help identify opportunities for improved inventory control. DFD does not
currently utilize an electronic system for logistical support. The current system requires manual data entry.
Due to the organization’s size, AP Triton recommends implementing a partially automated inventory
control system. Various systems have proven to be cost-effective in the long run, especially in reducing
expiration waste and lost supplies. An efficient inventory control system can become cost-effective,
channeling funding to other aspects of the program, including new staffing, training, and response. The
systems can provide current inventories that assist crews in familiarizing themselves with the location of
equipment and supplies. These systems include Bar Code Scanning, QR Readers, and Radio Frequency ID
(RFID).
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Training & Continuing Education
All components of emergency services are built on the foundation of training. The level of training provided
by an organization determines an individual's capacity to use resources and equipment successfully. The
equipment, facilities, execution, and efficacy of the current training program are discussed in the next
section.

Training Staff
Training is an integral part of having a productive and capable department. The fire department's Fire and
EMS programs currently do not have a dedicated Training Officer. Individuals within the department serve
in multiple roles. DFD is currently meeting or exceeding all state requirements but as staffing changes there
will be an increased need for a dedicated Training Officer. This training job can ensure that firefighter/EMTs
are effectively trained through a single source, an in-house coordinator.

General Training Competencies
DFD's general training subjects and certification levels are summarized in the following figure. The
department has a limited number of Training SOGs with hour requirements for obtaining and maintaining
various levels of certification.

Figure 115: General Training Competencies by DFD
Training Competencies

DFD

Incident Command System

NIMS ICS

Accountability Procedures

No

Training SOGs

No

Recruit Academy

No

Special Rescue Training

Yes (High Angle)

HazMat Certifications

Operations

Vehicle Extrication Training

Basic

Driving Program

No

Wildland Certifications

No

Communications & Dispatch

Yes

EMS CEs

Provided by CPCC College
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With limited resources, DFD has proved its ability to manage critical crises. As previously stated, the
department meets all requirements from the State of North Carolina. Future growth will require additional
training resources. Personnel adhere to the usual NIMS incident command procedures. As previously
discussed, there is a dependency on the training provided by CFD to the DFD part-time staff. This analysis
identified inconsistencies between part-time firefighters coming from CFD and DFD full-time firefighters.
There is also inconsistency regarding the training hours/topics provided by DFD. The following figure lists
an overview of training provided to full-time CFD firefighters who serve as part-time firefighters in
Davidson.
Figure 116: CFD & DFD Training Hour Comparison (2021)
Training Topics

CFD Training Hours

DFD Training Hours

Fire Fighter Rehabilitation

3.0

0.0

Fire Fighter Survival/RIT

7.0

1.0

Forcible Entry

12.0

2.0

HazMat Decontamination Techniques

2.0

0.0

HazMat Implementing a Response

1.0

0.0

HazMat Overview

3.0

0.0

HazMat PPE—Scene Safety and Control

2.5

0.0

HazMat Properties and Effects

3.0

0.0

HazMat Response Priorities and Actions

1.5

0.0

Ladders

28.5

0.0

Personal Protective Equipment and SCBA

0.5

3.0

Ropes and Knots

111.5

6.0

Vehicle Rescue and Extrication

11.0

6.0

Ventilation

7.0

0.0

Water Supply

29.0

8.0

Aerial Operations

19.0

0.0

Driving-Operating

18.0

11.0

Pump Operations

12.0

4.0

EMS/EMT-Basic Topics

301.0

0.0

Fire Behavior

7.0

6.0

Fire Fighter Rehabilitation

3.0

0.0

Fire Fighter Survival/RIT

7.0

1.0

Forcible Entry

12.0

2.0

HazMat Decontamination Techniques

2.0

0.0
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The preceding information demonstrates the extensive annual training provided by CFD, which translates
to the competency of the part-time staff at DFD. The current DFD training program is cost-effective since
most of the cost is assumed by CFD. The associated challenge places additional dependency on outside
organizations/jurisdictions.
The following figure compares full-time staff and part-time staff annual training hours.

Figure 117: Full & Part-time Training Hour Comparison
2,500
2,000
1,500
1,000
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0
1 2 3 4 5 6 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 26 27 28 29 30 31 32 33 34 35 36 37 38 39
Part-time

Full-time

DFD's training hours in 2020–2021 showed a lack of consistency. The data supports creating a program with
specific training subjects and hours for each firefighter. Although it is known that certain positions, such as
Company Officer, necessitate specialized training, there is a need to define minimum annual training
standards.

Training Topics Discussion
The following figure summarizes the general training topics and DFD’s emphasis on each discipline in 2021.
The analysis is based on the data provided but may not be an accurate representation due to incomplete
training records.

Figure 118: DFD Training Emphasis (2021)
Incident Type

Training

Incident

Fire

47.4%

2.4%

EMS/Rescue

40.0%

48.9%

Hazmat

0.0%

3.6%

Other

12.6%

45.2%
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The previous figure depicts an area where the Department's annual training program should be improved.
Based on the preceding information, additional training hours are recommended for low-incident high-risk
situations, such as HazMat and wildland occurrences. It is worth noting that while EMS is involved in 49% of
all incidents, 40% of training is dedicated to patient care.

Training Methodologies & Delivery
AP Triton recommends that DFD consider a balanced EMS/Fire training program that includes focused
training required re-certification training, immersion training, and repetitive training.

Figure 119: Balanced Training Program
Re-certification
Training

Repetitive
Training

Training
Program
Mobility

Focused
Training

Immersion
Training

Immersion Training
The development of training that leads to increased efficacy is a common difficulty for any training
program. Immersion training that provides the illusion of an actual event is thriving in recent studies.
Individuals with a high level of reality face evolutions, resulting in a metaphorical immunization against part
of the event's stress and hardships. An active shooter drill, for example, can have volunteer victims wearing
"cut suits," which allow EMTs to undertake procedures while law enforcement stabilizes the situation.
These types of events are fraught with complications. They are labor-intensive and can be prohibitively
expensive because of the required overtime. The difficulty can be solved by creating immersion training on
a smaller scale and designing it to be mobile.
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Training Repetition
Another point of view is based on King County, Washington's achievements during the last ten years.
Repetitive skills training for mastery of specific talents has proven to be effective. Based on redundant skills
training, King County has one of the country’s highest advanced airway success rates. For improved EMS
training, several organizations have pursued and purchased high-fidelity simulators. During a training
situation, the simulators provide superb real-time feedback.
The devices cost between $60,000 and $110,000, and limitations include extensive maintenance needs and
a lack of mobility. They have proven effective in a hospital setting or training facility where the end-users
are in one location.
The usage of mid-fidelity manikins is a more cost-effective and efficient option. Multiple manikins can be
acquired for the same amount of money and deployed around the organization. This method allows EMTs
to have recurrent skill practice sessions without traveling long distances to a central training facility. The
ability to build optimal sequencing is another advantage of mid-fidelity training manikins. The success of
patient outcomes depends on determining the order of essential interventions.
The previous concepts also apply to fireground training and the need for repetitive evolutions. Individuals
can perform multiple evolutions and develop proper sequencing for critical tasks and objectives by decentralizing fire or special team training.
Focused Training
Focused training is another part of a well-balanced training program. A percentage of training in an
organization's training schedule should be based on retrospective statistical data from real situations. The
Department should look at areas where it can improve emergency response. The Department lacks a
balance between accurate incident volume and training topic, as seen in the preceding "Balanced Training
Program" chart. This chasm often blames the need to meet regional and state certification criteria.
Organizations must devote a disproportionate quantity of training to high-risk/low-incidence areas to
preserve fire-ground safety. AP Triton acknowledges these limits; however, training related to service
demand should be prioritized when possible.
The region's specific training about the present COVID-19 pandemic is a solid example. Responders must
learn enhanced bodily substance isolation, triage techniques, and pandemic-specific necessary
interventions. Another example is based on current event data, which shows that mental health-related
responses rise. According to data, the number of incident calls related to behavioral emergencies is around
4%. Additional degrees of patient care or service should be explored as part of the training program.
Recertification Training
Regional and State requirements for certifications are generally not an option for non-compliance.
Organizations should perform a cost/benefit analysis on the various optional certifications when an
opportunity exists.
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Training Delivery & Scheduling
The following figure summarizes the training methodologies utilized by DFD. As discussed previously, there
appears to be an opportunity for improvement by focusing on better training documentation.

Figure 120: Methodologies Utilized in Training
Training Methodologies

DFD

Manipulative Skills & Tasks

Yes

Fire Training Hours Requirements

ISO

EMS Training Hours Requirements

Yes

Annual Training Hours Tracked

Emergency Reporting

Use of Lesson Plans

Yes

Night Drills

Annual

Multi-Agency Drills

Water Shuttle

Disaster Drills

Every 3 Years

Pre-Fire Planning Included

No

The Davidson Fire Department has had low turnover over several years, indicating that the department has
the experience needed to deliver service. Future staffing issues will necessitate an organized and
continuous training program. Creating a comprehensive training program with defined training operation
requirements, lesson schedules, and detailed attendance data for each firefighter is essential.

Training Facilities & Resources
Multiple resources are required in today’s fire service to equip the trainer with the tools needed to give
realistic, practical, and verifiable training. A well-known and well-respected research consultant, Gordan
Graham, stressed the need to focus on "high risk/low frequency" situations. The quantity of training
required for structural fires compared to actual call volume exemplifies this concept. To prepare for
structural fires' infrequency and intrinsic danger, an organization must have adequate training facilities. The
following is a list of DFD's current training materials and facilities.
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Figure 121: Training Facilities & Resources
Facilities & Resources

DFD

Adequate Training Ground Space

No

Training Building/Tower

Minimal (Bailout, forcible)

Burn Room at the Training Building

No

Live Fire Props

No

Driver's Course/Rodeo

No

SCBA Obstacle Course

None

Adequate Classroom Facility

None

Computers & Simulations

None

EMS Equipment Assigned to Training

No

DFD has limited training resources, but future expansion will necessitate increased capacity. AP Triton
advises regionalizing training resources to promote fiscal responsibility and efficiency. Combining training
programs will increase the program's cost-effectiveness while also promoting interagency cooperation.
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Section III:
RESPONSE CAPABILITIES PLAN,
CONCLUSIONS & RECOMMENDATIONS
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Davidson Fire Department Recommendations
General
Recommendation 1: Plan and execute a strategic planning process following the completion of the
Standard of Coverage (SOC) and Community Risk Assessment (CRA).
• Description: A strategic planning process is required for an Organization's SOC to provide tangible
guidance and results. A strategic plan prioritizes goals and objectives, establishes timelines, and
assigns responsibility. DFD is scheduled to develop a strategic plan in October 2022.
• Estimated Financial Cost/Saving: If outside consultant assistance is required, the process would cost
approximately $17,000.

Community Risk Assessment
Recommendation 2: Consider the creation of a Fire & Life Safety/Community Risk Reduction Division.
• Description: Community Risk Reduction (CRR) reviews all community risks to determine which ones
are the highest and develop programs to reduce their impact on the community. It involves
integrating all divisions for the DFD and outside partners to minimize risks. Developing an integrated
Community Risk Reduction program with operations to improve fire and injury prevention services
can enhance community safety by reducing fires and unintentional injuries in Davidson. It must be
recognized that CRR is a cultural change in the fire service, and it is not just fire prevention and is
considered a function of the entire department.
• Estimated Financial Cost/Savings: This CRR component can be integrated with a new division for
code enforcement.

Description

Cost

Community Risk Reduction Manager/Fire Marshal
Salary

$72,900

Social Security/Medicare (7.65%)

$5,577

Workers’ Compensation

$5,800

Medical Insurance

$7,224

Pension

$8,263

Other

$1,048

Total Position Costs

$100,812
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Recommendation 3: Develop a Fire Code Enforcement Program to incorporated in the Fire & Life
Safety/Community Risk Reduction Division.
• Description: DFD should consider creating a Fire Code Enforcement Division in the organization to
conduct fire inspections and plans reviews. This division will allow the DFD to provide fire inspections
and plan reviews internally and create a revenue source to recover the costs of the enhanced program.
• Estimated Financial Cost/Savings: Staff will need to meet North Carolina certification requirements
for a Fire Inspector. Classes are offered through the community college system at no cost, but there is
a fee of $125.00 to take the certification test. DFD will need to determine a timeframe for
implementation and consider hiring a person specifically for this position.
Recommendation 4: Develop and implement a Pre-incident Planning Program.
• Description: DFD uses new pre-incident planning software and should develop a structured program
for completing a plan for all commercial buildings. This software allows personnel to access preincident plans during an incident to provide responding personnel information on the structure and
potential hazards to the firefighters. During an incident, the pre-incident plan can be used to develop
strategies and tactics to control the event and identify locations of hazardous conditions.
• Estimated Financial Cost/Savings: The software has already been purchased but requires staff time
to implement a formal program and process to ensure commercial buildings have up-to-date preincident plans.
Recommendation 5: Implement Unit Dispatch for all Incident Types.
• Description: DFD should begin discussions with Medic 911 Communications and other fire
departments in Mecklenburg County to implement unit dispatch for all incident types.
Implementation of unit dispatch will allow the Computer-Aided Dispatch software to automatically
determine the appropriate unit type to be dispatched versus having the officer in charge decide if the
proper unit(s) are initially sent on the incident. Unit dispatch will ensure that the correct unit types are
sent on each call type and prevent delays if the officer in charge does not realize the full response plan
was not dispatched.
• Estimated Financial Cost/Savings: To develop response plans and county-wide unit dispatching
processes, staff time is needed.

Staffing & Personnel
Recommendation 6: Complete a current set of personnel policies and procedures and implement a
process for the periodic review.
• Description: DFD is currently working on personnel policies and procedures. As part of the strategic
planning process, the project should be prioritized and expanded to include a process for periodic
review.
• Estimated Financial Cost/Saving: Minimal cost if prepared by internal staff. Third-party prices are
commensurate with the size and complexity of policies and procedures.
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Recommendation 7: During the strategic planning process, develop a staffing plan that limits
dependency on neighboring agencies creating staffing autonomy to ensure consistent coverage for all
stations.
• Description: The system depends on resources from another department and jurisdiction. Full-time
CFD firefighters must prioritize their commitment to the City of Charlotte and then work additional
hours in the Town of Davidson based on capacity. While this is fiscally efficient, it resulted in
apparatus and station closures over the past two years. A balanced staffing plan (part-time/full-time)
will improve staffing as the system grows.
• Estimated Financial Cost/Saving: Cost will be dependent on the number of positions added over the
next few years. The following shows the cost of an individual firefighter/EMT.
Description

Cost

Firefighter/EMT
Salary

$45,154

Social Security/Medicare (7.65%)

$3,454

Workers’ Compensation

$4,000

Medical Insurance

$9,958

Pension

$4,500

Other
Total Position Costs

$273
$67,339

Recommendation 8: Develop policies, procedures, and equipment specific to limiting exposure to
cancer resulting from firefighter activities.
• Description: The organization needs to take all reasonable precautions to limit exposure and provide
consistent medical monitoring. In addition to policies/procedures issuance of a second set of bunker
gear to each firefighter (discussed in capital recommendations) issuing additional fire hoods, and
increasing capacity for gross decontamination in Station 1.
• Estimated Financial Cost/Saving: The costs associated with developing the policies and procedures
to limit exposure depend on the internal staff's ability to establish the policies or whether it would be
necessary to acquire the policy from a third party on a fee basis. Costs of providing consistent medical
monitoring will depend on negotiations with either a local hospital or other medical providers.
Equipment expense is identified in the capital recommendations.
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Recommendation 9: Future hiring processes should focus on recruiting women and minorities
commensurate with the community's demographics.
• Description: Supporting diversity consistent with the community demographics enhances overall
emergency response.
• Estimated Financial Cost/Saving: Costs associated with this recommendation would include
developing a strategy to reach the targeted candidate pools, preparing the job posting notices,
reviewing the post notice language by the Town’s Attorney, and any advertising deemed necessary to
get the message out to the target candidates.
Recommendation 10: Develop a comprehensive program to support the mental health of first
responders.
• Description: The fire service has realized that mental health services are necessary for all personnel
due to the traumatic effects of emergency response. The program should go beyond the standard
employee assistance program and be a part of a comprehensive health care program.
• Estimated Financial Cost/Saving: To be determined based on current health care plans provided by
the City.

Capital Facilities, Apparatus, & Equipment
Recommendation 11: Consider long-term opportunities for replacement/relocation of Station One.
• Description: Based on the Service Delivery section information, Station 1 is strategically located to
meet service demand in the area. However, the station lacks the capacity for future growth and does
not support gender-appropriate accommodations.
• Estimated Financial Cost/Saving: Current costs for commercial construction are approximately
$386/square foot. Depending on the size of the structure, the cost would be $8.0–10.0 million.
Recommendation 12: Consider purchasing an additional extractor for decontamination of personal
protective equipment (PPE) at the Station 1 location.
• Description: All PPE (firefighter turnout gear) must be washed at Station 2. Following the response to
a structure fire, Station 1 crews must leave the Station 1 district to decontaminate. This may result in
delayed response within the community.
• Estimated Financial Cost/Saving: Equipment cost approximately $16,000.
Recommendation 13: Consider purchasing backup PPE (firefighter turnout gear) for each line
firefighter.
• Description: Research supports the necessity for PPE to be cleaned following firefighter utilization of
PPE at a structure fire. The products of combustions trapped in the PPE have been shown to be
cancer-causing. Cleaning is essential for firefighter safety.
• Estimated Financial Cost/Saving: Firefighter turnout gear is approximately $3,000 per set.
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Recommendation 14: Consider long-term opportunities for an additional station in the southeast area
of the Town of Davidson.
• Description: Data analysis found in the Service Delivery section shows an increase in call volume in
the southeast area of the Town, specifically EMS response. Additionally, the ISO response analysis
shows the delayed response for engines and trucks to southeast Davidson. Future service demand
should dictate the timing of additional stations.
• Estimated Financial Cost/Saving: Current costs for commercial construction are approximately
$386/square foot. Depending on the size of the structure, the cost would be $4.0–6.0 million.
Recommendation 15: Develop SOGs for the maintenance and repair of small and large equipment and
consider future hiring of internal (DFD) Mechanics/Technicians.
• Description: Equipment readiness is imperative to a successful outcome to fire or rescue events.
Coupled with the review of the SOGs and department policies should be the hiring or retention of a
qualified Mechanic that is certified to work on fire apparatus. An alternative to a different position
would be training to an EVT certification level, a current City Mechanic providing services on nonemergency vehicles, and an incentive or certification stipend.
• Estimated Financial Cost/Saving: To be determined.

Emergency Medical Response & System Oversight
Recommendation 16: Develop a comprehensive medical quality assurance program.
• Description: A comprehensive quality improvement program requires evaluating performance,
efficacy, and utilization to determine the highest level of care.
• Estimated Financial Cost/Saving: Minimal cost.
Recommendation 17: Increase interaction and involvement with the Medical Director for Mecklenburg
County.
• Description: Oversight is primarily complaint/adverse outcome-driven. A more proactive approach
can support the future challenges of EMS.
• Estimated Financial Cost/Saving: Potential cost increase would be dependent on the current
agreement with the Medical Director.
Recommendation 18: Complete an EMS analysis focusing on ambulance/ALS response and
performance within the Town of Davidson. The study should identify opportunities to improve prehospital medical care.
• Description: EMS demand for services accounts for 49% of DFD responses. Medic Ambulance
provides ALS and ambulance transport within the Town limits. Potential delays in transportation
resulting from increased service demand may support increased EMS capacity by DFD.
• Estimated Financial Cost/Saving: The cost of a third-party consultant to perform a study is
estimated to be between $10,000 and $15,000.
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Recommendation 19: Implement a partially automated inventory control system.
• Description: Various systems have proven cost-effective in the long run, especially in reducing
expiration waste and lost supplies.
• Estimated Financial Cost/Saving: The cost of implementing an automated inventory control system
will be dependent on the software selected and the number of units required to be inventoried. Such
programs may be acquired for between $2,500 and $10,000, dependent on quantities of inventory
items and levels of sophistication needed.
Recommendation 20: Consider implementing a first responder fee for engine company response to
EMS.
• Description: Capturing first responder EMS revenue associated with tourism and Davidson College
would offset service costs. There could be a limited financial burden on constituents based on
collection policies.
• Estimated Financial Cost/Saving: The establishment of a fire first responder fee could increase
available revenue between $77,000 and $90,000.

Service Delivery & Performance
Recommendation 21: The Town should adopt standards or develop specific response performance
benchmarks based on local environments.
• Description: The most publicly visible component of an emergency services delivery system is
response performance.
• Estimated Financial Cost/Saving: The cost of this recommendation will be staff time to evaluate
national performance standards, determine recommendations for performance standards for the
Town of Davidson, and develop and make a presentation to Town management to identify the
performance benchmarks that are currently being achieved and seek authorization to adopt the
recommended benchmarks for improved service delivery. A sample resolution has been provided in
the appendix of this document.
Recommendation 22: Consider increasing regionalized (agencies neighboring DFD) special team first
response capability.
• Description: All major special team response (hazmat, technical rescue, dive) comes from Charlotte
Fire Department (CFD) with an approximate 30-minute response time. Additionally, Mecklenburg
County requires that all resources be depleted within the County before calling for out-of-county
resources. The requirement causes an additional delay in response. DFD and neighboring agencies
should explore additional special team resources and capability to provide initial stabilization/rescue
before the arrival of CFD.
• Estimated Financial Cost/Saving: Cost is dependent on the participation of neighboring agencies.
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Training & Continuing Medical Education
Recommendation 23: Create a Training Officer position as funding becomes available.
• Description: The training requirements are defined but require individuals to assume dual roles within
the organization. A Training Officer position should be implemented with an officer with significant
experience.
• Estimated Financial Cost/Saving: The following shows the cost of a Training Officer with significant
experience.

Description

Cost

Captain – Mid-Range
Salary

$63,500

Social Security/Medicare (7.65%)

$4,857

Workers Compensation

$6,500

Medical Insurance

$7,244

Pension

$6,000

Other
Total

$700
$88,801

Recommendation 24: Develop focused training relating to service demand, when possible, in
conjunction with certification requirements.
• Description: The department should look for areas of improvement relating to actual emergency
responses.
• Estimated Financial Cost/Saving: The cost to implement this program would be internal staff costs.
Recommendation 25: Develop a formal training program with the addition of specific training
operation guidelines, lesson plans, and detailed attendance documentation for each firefighter.
• Description: The staffing challenges in the future will require a formalized and consistent training
program.
• Estimated Financial Cost/Saving: The cost to implement this program would be internal staff costs.
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Recommendation 26: Regionalize training resources.
• Description: Combining training programs will improve the program's cost-effectiveness and
promote interagency cooperation.
• Estimated Financial Cost/Saving: The cost to implement this program would be staff time to develop
and implement the program with neighboring agencies.

Dispatch & Emergency Communications
Recommendation 27: Mecklenburg County Dispatch (provided by Medic Ambulance) should upgrade
the CAD system to capture all response metrics.
• Description: The limited data provided by the Mecklenburg County CAD system does not provide
adequate information to measure processing time, turnout time, and total response time. The system
currently does not capture seconds, thus conveying inaccurate metrics. Additionally, an AVL system
does not exist to respond to the closest unit, and units out of service are not tracked, resulting in a
delayed response.
• Estimated Financial Cost/Saving: A CAD system must accurately capture response time and other
data to benchmark performance. CAD systems vary significantly. A study should be conducted to
identify the mandatory features for a new system. Once identified, a request for proposals (RFP)
should be issued.
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Section IV:
APPENDICES
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Appendix A: Risk Classifications
The following are the risk classifications determined by incident type.

Fire
Low Risk
These incidents are considered low in risk and are minor in scope and intensity. It requires a single fire
apparatus and crew to manage fires involving passenger vehicles, fences, trash or dumpster, downed power
lines, residential or commercial alarm investigations, or an odor investigation.
Moderate Risk
These incidents are the first alarm response needed to manage a moderate fire risk incident. These
incidents include smoke in a building, small outside building fires, commercial vehicle fire, a single-family
residence, lightning strike to a building, automatic fire alarm at a high-risk occupancy, or a hazardous
materials pipeline fire.
High Risk
These incidents are a second alarm response needed to manage a high fire risk incident. These incidents
include smoke in a high-life hazard property (school, skilled nursing, etc), single-family residence with
injured or trapped victims, multi-family residential building, or a moderate-sized commercial/industrial
occupancy.
Maximum Risk
A third alarm response is needed to manage a maximum fire risk incident. These incidents include a
hospital, assisted living facility, fire in an apartment building, high-rise building fire, a large commercial or
industrial occupancy, hazardous materials railcar or storage occupancy. Incident assignments will include
additional command staff, recalling off-duty personnel, mutual aid assistance for other critical tasking
needs.

EMS Risks
Low Risk
A single EMS unit can manage a low-risk EMS incident involving an assessment of a single patient with a
critical injury or illness, no-life threatening medical call, lift assist, or standby.
Moderate Risk
A two-unit response is required to control or mitigate a moderate risk EMS incident. It involves assessing
and treating one or two patients with critical injuries or illnesses or a motor vehicle crash with 1–2 patients.
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High Risk
A multiple-unit response is required to control or mitigate a high risk EMS incident. It involves 3–8 patients
with injuries ranging from minor to critical. Patient care will involve triage, BLS, ALS treatment, and a
coordinated transport of patients.
Maximum Risk
A multiple unit response is required to control or mitigate a maximum risk EMS incident. It involves more
than nine patients with injuries ranging from minor to critical. Patient care will involve triage, BLS, ALS
treatment, and a coordinated transport of patients. If this is an active shooter incident, the response may
require a casualty collection area unit to treat patients, not in the hot zone.

Technical Rescue
Low Risk
A single fire unit can manage a low-risk technical rescue incident involving rescues that are minor in nature,
such as a child locked in a vehicle, elevator entrapment, or minor mechanical entrapment.
Moderate Risk
A two-unit response is required to control or mitigate a moderate technical rescue risk incident. Support is
not usually required from a technical rescue team. This type of incident involves a motor vehicle crash that
requires patient extrication, removal of a patient entangled in machinery or other equipment, or a person
trapped by downed power lines.
High Risk
A multiple-unit response is required to control or mitigate a high risk technical rescue incident. This type of
incident may involve full-scale technical rescue operations ranging from structural collapse to swift water
rescues. It may involve multiple motor vehicles that require extrication, commercial passenger carriers, or a
vehicle impacting a building. Support is usually needed required from a technical rescue team. This incident
may require multiple alarms.
Maximum Risk
A multiple-unit response is required to control or mitigate a maximum risk technical rescue incident.
Support is required from a specialized technical rescue team and may have multiple operations locations.
This type of incident will involve full-scale technical rescue operations such as victims endangered or
trapped by structural collapse, swift water, or earth cave-ins. This incident will require multiple alarms and
may expand beyond the identified critical tasking. Recall of off-duty personnel or assistance from auto or
mutual aid may occur during a disaster or when additional alarms and command staff are needed.
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Hazardous Materials
Low Risk
A single fire unit can manage a low-risk hazardous materials incident involving carbon monoxide alarms
and other unknown hazmat investigations without symptomatic victims, less than 20 gallons of fuel,
natural gas meter incident, downed power lines, equipment or electrical problems, or attempted burning.
Automatic alarms that may originate from a hazardous material.
Moderate Risk
A two-unit response is required to control or mitigate a moderate risk hazardous materials incident. Direct
support is not usually required from a hazardous materials team. This type of incident involves a carbon
monoxide alarm with symptomatic patients, a fuel spill 20–55 gallons, or a gas or petroleum products
pipeline break not threatening any exposures.
High Risk
A multiple-unit response with a hazmat team is required to control or mitigate a high risk hazardous
materials incident. Support is needed for a Level 2 hazmat incident that involves establishing operational
zones (hot/warm/cold) and assigning multiple support divisions and groups. This response includes a
release with 3-8 victims, gas leaks in a structure, hazmat alarm releases with victims, flammable gas or
liquid pipeline breaks with exposures, fuel spills greater than 55 gallons, fuel spills in underground drainage
or sewer systems, transportation or industrial chemical releases, or radiological incidents. Additional
assistance may be required to expand operations past the identified critical tasks.
Maximum Risk
A multiple-unit response is required to control or mitigate a maximum risk hazardous materials incident.
Support is required from an on-duty hazmat team and their specialized equipment. This type of incident
involves establishing operational zones (hot/warm/cold) and assigning multiple support divisions and
groups. Examples include nine or more contaminated or exposed victims, a large storage tank failure,
hazmat railcar failure, or a weapon of mass destruction incident. This incident will require multiple alarms
and may expand beyond the identified critical tasking. Recall of off-duty personnel or assistance from auto
or mutual aid may occur during a disaster or when additional alarms and command staff are needed.

Wildland Urban Interface
Low Risk
A single fire unit can manage a low-risk wildland firefighting incident involving a fire minor in scope,
structures not threatened, and Red Flag conditions do not exist. These include low risk wildland or grass
fires include an outside smoke investigation, illegal or controlled burns, or small vegetation fires.
Moderate Risk
Multiple units are needed to manage a moderate risk wildland firefighting incident involving a significant
fire in brush, brush pile at a chipping site, grass, or cultivated vegetation. Red Flag conditions do not exist,
and structures may or may not be threatened.
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High Risk
Multiple units or alarms are needed to manage a high risk wildland firefighting incident. The level is
associated with Red Flag warnings with structures that may or may not be threatened. This fire involves a
significant wildfire in brush, grasses, cultivated vegetation. And woodland areas. Additional alarm
assignment, command staff, recall of off-duty personnel, and mutual aid assistance may require the
operations to extend beyond the identified critical tasks.
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Appendix B: Sample Performance Benchmark Resolution
RESOLUTION NO. __
Series of 2022
RESOLUTION ADOPTING DAVIDSON FIRE DEPARTMENT POLICY ON
RESPONSE PERFORMANCE OBJECTIVES
WHEREAS, Davidson Fire Department, herein referred to as “DFD,” provides fire and non-fire related
emergency response to the Town of Davidson and outlying boundaries through contract and mutual aid
agreements; and
WHEREAS, industry standards based on NFPA 1710/1720 Standard for the Organization and Deployment
of Fire Suppression Operations, Emergency Medical Operations, and Special Operations to the Public by Career
Fire Departments provide achievable standards for response to Fire, EMS, Hazard Materials, and other types
of emergency incidents; and
WHEREAS, the Town of Davidson provides an effective emergency response force that must provide
reasonable total response times to properly mitigate emergency incidents, and;
WHEREAS, adopting formal performance standards for Davidson Fire Department is essential to
current and future service demand; and
WHEREAS, low level, moderate level, high level, and extreme risk level are defined as a risk category
measurement where threats are measured considering the probability of occurrence, and hazard, danger or
loss is measured in consequence; and
WHEREAS, the following formal standard response performance benchmarks are herein established as
core goals for the Davidson Fire Department for a response within the boundaries of the Town of Davidson
and North Star Fire District.
Turn Out Time (Emergent Response)
1. For 90% (percentile) of all emergent responses will have apparatus turnout time of 60 seconds
during day response (8:00 am-10:00 pm) and apparatus turnout time of 90 seconds during night
response (10:00 pm-8:00 am).
Fire Suppression Benchmarks
1. For 90% (percentile) of all low, moderate, high, and extreme risk fire-related incidents, the total
response time for the arrival of the first-due unit, staffed with a minimum of one officer and two
firefighters,
a. Urban—Arrival within 6 minutes, 20 seconds (6:20).
b. Suburban—Arrival within 7 minutes, 20 seconds (7:20).
c. Extra-Territorial Jurisdiction (ETJ)—Arrival within 7 minutes, 20 seconds (7:20).
d. Remote—1 minute, 30 seconds (1:30) turnout time plus travel time.
e. The first-due arriving unit shall carry a minimum of 500 gallons of water and be capable
of producing 1,500 gallons per minute (GPM) pumping capacity.
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The first-due unit shall establish command, declare scene priorities, establish an
uninterrupted water supply, perform lifesaving and property-saving interventions, and
provide scene safety and accountability for the DFD members and citizenry.

2. For 90% of Low-Risk fires, the minimum effective response force (ERF) staffing shall be
a. URBAN Area—3 additional firefighters arriving within 8 minutes, 20 seconds (8:20)
b. SUBURBAN Area—3 additional firefighters arriving within 10 minutes, 20 seconds
(10:20)
c. EXTRA TERRITORIAL JURISDICTION (ETJ) Area—3 additional firefighters arriving
within 10 minutes, 20 seconds (10:20)
d. REMOTE Area—3 additional firefighters based on travel time
3. For 90% of Moderate/High-Risk fires, the minimum effective response force staffing shall be
a. Urban Area—14 additional firefighters arriving within 10 minutes, 20 seconds (10:20)
b. Suburban Area—14 additional firefighters arriving within 12 minutes, 20 seconds
(12:20)
c. Extra-Territorial Jurisdiction (ETJ) Area—14 additional firefighters arriving within 12
minutes, 20 seconds (12:20)
d. Remote Area—14 additional firefighters based on travel time
EMS/Rescue Benchmarks
1. For 90% of all low, moderate, high, and extreme risk EMS/Rescue related incidents, the total
response time for the arrival of the first-due unit, staffed with a minimum of one officer and two
firefighters of which at least two is certified at EMT-Basic level. This first arriving unit shall be
equipped with Basic Life Support (BLS) equipment that would allow for basic patient care prior
to the arrival of a transport-capable unit; either an ambulance or medical helicopter.
a. Urban—Arrival within 6 minutes, 20 seconds (6:20).
b. Suburban—Arrival within 7 minutes, 20 seconds (7:20).
c. Extra-Territorial Jurisdiction (ETJ)—Arrival within 7 minutes, 20 seconds (7:20).
d. Remote—1 minute, 30 seconds (1:30) turnout time plus travel time.
2. For 90% of Moderate-Risk medical and rescue incidents, the minimum effective response force
of six firefighters shall be
a. Urban—Arrival within 6 minutes, 20 seconds (6:20).
b. Suburban—Arrival within 7 minutes, 20 seconds (7:20).
c. Extra-Territorial Jurisdiction (ETJ)—Arrival within 7 minutes, 20 seconds (7:20).
d. Remote—1 minute, 30 seconds (1:30) turnout time plus travel time.
3. For 90% of High-Risk medical and rescue incidents, the minimum effective response force
staffing shall be
a. Urban Area—10 additional firefighters arriving within 10 minutes, 20 seconds (10:20)
b. Suburban Area—10 additional firefighters arriving within 12 minutes, 20 seconds
(12:20)
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c. Extra-Territorial Jurisdiction (ETJ) Area—10 additional firefighters arriving within 12
minutes, 20 seconds (12:20)
d. Remote Area—10 additional firefighters based on travel time
e. Special Team Response—30 minutes
Hazardous Materials Benchmarks
1. For 90% of all low, moderate, high, and extreme risk hazardous materials-related incidents, the
total response time for the arrival of the first-due unit, staffed with a minimum of one officer and
two firefighters, shall be
a. Urban—Arrival within 6 minutes, 20 seconds (6:20).
b. Suburban—Arrival within 7 minutes, 20 seconds (7:20).
c. Extra-Territorial Jurisdiction (ETJ)—Arrival within 7 minutes, 20 seconds (7:20).
d. Remote—1 minute, 30 seconds (1:30) turnout time plus travel time.
2. For 90% of Moderate/High Risk-hazardous materials incidents, the minimum effective response
force staffing shall be
a. Urban Area—10 additional firefighters arriving within 10 minutes, 20 seconds (10:20)
b. Suburban Area—10 additional firefighters arriving within 12 minutes, 20 seconds
(12:20)
c. Extra-Territorial Jurisdiction (ETJ) Area—10 additional firefighters arriving within 12
minutes, 20 seconds (12:20)
d. REMOTE Area—10 additional firefighters based on travel time
e. Special Team Response—30 minutes
Emergent Public Assist and Service Call (Other) Benchmarks
1. For 90% of all emergent public assist and service incidents the total response time for the
arrival of the first-due unit, staffed with a minimum of one officer and two firefighters, shall
be
a. Urban Area—Arrival within 6 minutes, 20 seconds (6:20)
b. Suburban Area—Arrival within 7 minutes, 20 seconds (7:20)
c. Extra-Territorial Jurisdiction (ETJ) Area—Arrival within 7 minutes, 20 seconds (7:20)
d. Remote Area—1 minute, 30 seconds (1:30) turnout time plus travel time
NOW, THEREFORE, BE IT RESOLVED BY THE BOARD OF COMMISSIONERS OF THE TOWN OF
DAVIDSON, NORTH CAROLINA THAT:
Section 1. The findings, conclusions, and statements of fact contained in the preamble are hereby
adopted, ratified, and incorporated herein.
Section 2. It is the policy of the Town of Davidson to establish and maintain internal controls and
procedures to ensure that applicable standards are adopted in full or part and followed with regard to the
good order of the fire department. It is further the policy of the Town of Davidson to receive benchmark
performance versus actual performance comparisons annually from Davidson Fire Department to ensure
efforts are made to meet these industry-established standards.
Section 3. This Resolution shall take effect and be in force from and after its adoption.
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Appendix C: Community Survey Feedback Comments
• Move funding from departments like economic development, communication, and parks and
recreation and fund essential services!
• I suspect they need bigger physical facilities.
• We should have a separate ambulance service.
• I have not used DFD services in my 14 years as a Davidson resident, except to enjoy the annual Santa
drive-through. My perception is that DFD responds rapidly and professionally.
• My concern is occasional neighborhood medical responses involving a fire truck with three personnel
plus a Medic truck with two personnel. That seems excessive and costly for medical situations that are
not high-intensity, life-threatening emergencies.
• Cut back fire equipment and staffing and create a separate first responder crew since most calls are
medical. A couple of EMTs and a medical emergency SUV would be more cost-effective.
• Have a 4th firefighter on staff (part-time) during lunch/dinner breaks, so the three-person team can
remain in the firehouse while a fourth person gets the food. This would keep the trucks closer to most
activities, and it’s easier to move the trucks from the station then navigates through the parking lots
where they buy their meals.
• More funding with expanded upgraded equipment with new hire EMS/Fire personnel.
• From my experience with emergency medical services and what I’ve heard from people who needed
help because of a fire, the services offered are excellent.
• As the answers to many of these questions, better communication requires knowledge about its
current operations.
• A private ambulance service is not covered under our medical insurance. We would like to be serviced
by an ambulance service which is covered.
• I want to be better [education] about alternatives. I think the Town does an excellent job in primary
care and governance.
• I appreciate the great job they do every day!
• Eliminate the Diversity Officer and give the funds to Police and Fire Services.
• We tried to report someone burning trees in our neighborhood with lots of air-hazard smoke to no
avail. There appears to be no viable contact system in place for non-emergency communication.
• I am interested in if/how the fire department would enter my home, which has 2 deadbolts, to get into
my front door.
• The issue that I observe is that the streets in the residential neighborhoods tend to be too narrow,
which makes it difficult for Emergency Vehicles to respond in a timely [manner].
• We have had to call for emergency service quite a few times over the past five years and in every
instance, the first responders and police have been professional, skilled, caring, and so very supportive
and helpful.
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• We are so grateful to live in Davidson and have these great emergency and police resources.
• Perhaps more visible when time allows: walking tours with groups (Scouts?) willing to clean out areas
subject to burning or accidental trash fires.
• Spend less on building architecture and more on services.
• We’ve only experienced the fire department through our 911 medical emergencies, and the teams we
interacted with were so incredible. They were kind, respectful, supportive, and easy to interact with. I
thank them kindly for their service and cannot speak to any other services they provide.
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