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1. EXECUTIVE SUMMARY
As many North Carolina communities grow and demands for public services grow, changes and
modifications are often needed in service delivery systems, including infrastructure that supports
essential, core public safety services. When dynamics change, so must the infrastructure and
systems that enable and support those basic functions. These “growing pains” are a natural
progression of the maturity cycle of a unit of local government and are not unique to Morehead
City. However, the Town of Morehead City is aware of the changing environment and has
proactively stepped forward to implement progressive measures to effectively manage that growth
and transition, such as initiating an independent, third-party, strategic analysis of the fire station
location and distribution in the Town of Morehead City. Morehead City selected North Carolina
Fire Chief Consulting (NCFCC) to assist them in this important endeavor as NCFCC totally
focuses on the fire service in North Carolina and serves as the exclusive fire consulting provider
for the North Carolina League of Municipalities.
Purpose and Methodology:
The core purpose of this initiative was to evaluate the overall service delivery system for the
Morehead City Fire and EMS Department, with a specific focus on determining if data supported
a demonstrated need for Morehead City Fire Station 3 to remain in operation. In addition, if data
did support Station 3 to remain in operation, to determine where data defined the optimal location
for Station 3 to be placed geographically.
In order to make these determinations, NCFCC utilized state-of-the-art geographical information
computer systems that compile enormous amounts of geospatial data from Morehead City and
Carteret County into consideration to develop models and system designs. The computer system
is designed around insurance services office rating systems as well as fire service industry
standards and best practices. From all available data, a comprehensive vulnerability risk index for
each area of Morehead City is established, which helps determine station need and distribution.
A tremendous amount of additional data is needed to support this system. In order to support this
data needed to run the computer modeling, NCFCC developed a dynamic statistical analysis of
incident data for Morehead City Fire and EMS to determine the level of service that the department
can provide at the 90th percentile. Data all the way back to 2012 was reviewed, with a focus on
2016 forward. A complex PowerPivot tool was provided to Morehead City Fire and EMS that the
Department will be able to continue to use for years to come to analyze their own data and
determine efficiency measures. NCFCC also closely and thoroughly evaluated the EMS service
delivery models of the department to determine the current levels of performance and where stress
points were with the current service delivery levels.
Beyond those measures, NCFCC reviewed the most recent insurance rating for Morehead City and
made recommendations for the soon upcoming insurance evaluation and provided some
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comparative benchmarking data as well as outlined some best practice funding models for costshare operations for city-county service delivery models like Morehead City and Carteret County
currently operate. The NCFCC assessment team also evaluated community risk measures, both
current and projected, to determine what future demands for service were projected to be based
upon a number of demographic factors to determine methods that Morehead City could be doing
to reduce risks in the most effective manner. NCFCC also physically evaluated each fire engine
and ladder truck in the Morehead City Fire and EMS Department fleet to determine the mechanical
ability and status of each unit as it would need to be placed into the Capital Improvement Plan.
All of the above data was comprehensively reviewed by NCFCC’s well-experienced team of longtenured and experienced fire chiefs who have worked extensively with fire protection service
delivery systems, fire station placement, design, construction and standards of coverage for many
years. Specific strategic recommendations have been made by section as well as supplemental
information is included throughout this comprehensive report. Recommendations of the
assessment team are generally noted in bold italics font.
Geographic Information System Analysis:
The assessment team conducted a comprehensive analysis utilizing state-of-the-art geographical
information services systems to map and analyze all available data including demand for services,
land use risk assessment, coverage distance, mutual aid coverage, travel time coverage, mutual aid
travel time coverage, an evaluation of current station locations and comparison of national fire
service industry standards.
Demand for services for the Morehead City Fire and EMS Department are concentrated along the
US70 corridor with most incidents occurring near the current fire stations. Most of the incidents
(58.4%) occur within the Morehead City town limits. The fire stations are also in the areas of
higher community risk that also sited near the US70 corridor. From an insurance distance coverage
basis, the fire response area is well covered. The current location of the ladder truck in Station 2
is well placed in the middle of the overall response area. Based upon travel time, the total fire
response area is also well covered with 79% of the incidents reachable within four minutes. For
the Morehead City town limits, this coverage increases to 91%.
An analysis of the available data by both subject matter experts and computer analysis has
determined that Morehead City Fire Station 3 is 1) needed in order to maintain and enhance service
levels both in the Town of Morehead City and in the county jurisdiction that is serviced by
Morehead City and 2) that the current geographical location of Fire Station 3 is generally located
well to serve the area.
Fire Station 3 is a critical asset to the western part of the Town of Morehead City and to the portion
of the unincorporated county that Morehead City serves from this station. If this station were to
close and assumption of services by neighboring departments were to occur, data demonstrates
that emergency response times would definitely increase, resulting in the potential increase in loss
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of life, property, and insurance premiums. Without Fire Station 3 for the Town of Morehead City,
Fire Station 2 would be pulled into the western region more often. In addition, Fire Station 2 may
be summoned more often for mutual aid into the county than occurs currently. This would reduce
the overall response reliability within the Town of Morehead City especially during more critical
incidents such as a structure fires and in the event of concurrent calls. The ripple effect of the loss
of Station 3 would affect all neighboring stations.
Most modern municipal fire stations are being designed with approximately 10,000 square feet.
Generally, each 5,000 square feet of station require one acre of land. While not desirable, several
North Carolina fire stations have been placed on approximate one acre tracks of land. It is
recognized that the current location has suffered from flooding in the past and mitigation may be
necessary if this site is used again in the future. A qualified architectural engineering firm would
be best to determine if the current one-acre property can adequately be used for a new fire station.
If not, an available nearby property that can meet the department’s needs should be sought out.
The key strategic recommendation is:
1) In order to not adversely impact service delivery levels, the assessment team recommends
that Morehead City should retain Fire Station 3 within an approximate one-half mile
area of the current fire station location.
Statistical Analysis for Demonstrated Performance:
The Morehead City Fire and EMS Department operates with 3 stations hosting 2 engines, 1 quint,
2 tankers and 2 Advanced Life Support (ALS) ambulances and a 3rd ALS unit when staffing allows.
Tankers are cross staffed with the ALS units where the ALS units are primary, leaving the tanker
for other staff to respond in the event of a fire. Staffing, based on incident reports during the 2015
-2019 period resulted in the following: Engine 1: Avg. 2.56, Engine 2: Avg. 3.08, Engine 3: Avg.
3.01, Tanker 1: Avg. 1.39, Tanker 3: Avg. 1.05.
The department relies on mutual aid from neighboring fire departments to establish an effective
response force on large, working events such as structure fires. The department serves the
corporate limits of the Town of Morehead City and also serves an unincorporated area of Carteret
County as a rural fire district that adjoins the Town of Morehead City. Both areas are serviced by
the three fire stations, which are all located within the Town of Morehead City.
The department averages over 12 emergency calls for service daily or 4,537 annually based the
last 5 years. Sixty-five percent (65%) of these incidents occurred in the corporate limits, twentysix percent (26%) in the county unincorporated response district and the remaining nine percent
(9%) mutual aid given to other departments. Of the annual incidents, seventy-seven percent (77%)
are medical related. Fires, of all types, make up three percent (2.87%) of the annual incidents.
Demand for service is higher during the daylight hours starting at the 7am hour through the 3 pm
hour when the incident count starts to fall throughout the evening and night. Although structure
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fires are a smaller part of the overall demand, there were a total of 258 structure fires over the fiveyear period with 100 of those occurring within the municipal jurisdiction, indicated by the NFIRS
field for aid type (aid given was excluded). Of these fires, 59.00% were confined to the fire’s room
of origin; a good indicator of the department’s ability to respond in a timely manner, assemble an
effective response force (ERF) and extinguish the fire. Eighty-seven percent (87.02%) of the preincident value of these structure and contents were saved, a total of $15.62 million dollars. These
fires generated 2 civilian fatalities, 7 civilian injuries and 3 firefighter injuries.
Although the National Fire Protection Association (NFPA) 1710 fire service industry standard
provides response time benchmarks, fire departments often measure baseline performance, in
terms of total response time to reflect their demonstrated performance. The difference between the
benchmark and baseline is referred to as the gap and a gap analysis should be performed
periodically to determine needs and highlight performance improvements that have been made.
Total response time is the duration of time measured from the event receipt at the 9-1-1 Public
Safety Answering Point (PSAP) until the first fire department unit arrives on the scene of the
emergency incident. Total response time should be measured for the first-arriving unit and the
arrival of the full alarm, if possible. This time can be broken into many different segments, but the
assessment team measured the following:
•

Call processing time – the elapsed time from event receipt at the PSAP to the dispatching
of the first unit.

•

Response Time – the elapsed time from when a unit is dispatched until the first unit arrives.

•

Total Response Time – the time elapsed from receipt at the PSAP until arrival of the unit
on scene.

Based on last five calendar years, the Morehead City Fire and EMS Department has
demonstrated the ability to respond to 90 percent of all events within 11 minutes and 54
seconds, or less, from the receipt of the event in the 911 center until the first fire department
unit arrived.
Call processing time reflected 01 minutes, 56 seconds at the 90th percentile
NFPA recommendations for call processing time can be different under certain circumstances,
but for most events, 60 seconds is the benchmark. The 911 center met that benchmark sixtyfour percent (64.67%) of the events in the 5-year period. This yields a gap of 56 seconds.
Response time reflected 10 minutes 14 seconds at the 90th percentile.
Response time reflects two different time segments: turnout time and travel time. While the
standard can be different for turnout time, the benchmark is 60 seconds for most incident types
and the NFPA standard for travel is 4 minutes. The department met this benchmark of 5
minutes on thirty-four percent (34.71%) of incidents. This yields a gap of 5 minutes and 14
seconds.
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To best understand the department’s capabilities to deploy fire suppression resources in a timely
manner and establish an effective response force, an evaluation of just the fire suppression units
was conducted over the 5-year period.
The department’s deployment compliment for structure fires is 2 Engines and 1 Quint in hydranted
areas and an additional 2 tankers in non-hydrated areas. These tankers are cross staffed with the
EMS units and may or may not be available in the initial dispatch. The department is dependent
on mutual aid when their own tankers are not available.
Different resource types and counts are seen below, determined by the first arriving unit’s arrival
and evaluation of the additional needs. The most common compliment of 2 engines and 1 quint
(E2Q1) has a count of 37 events where all three units arrived. From this, the department has
established a baseline performance statement for structure fires.
For 90% of all structure fires, within the area of responsibility, the department is capable
of arriving an engine or quint within 08 minutes and 30 seconds, or less, from receipt of
the call at the 911 center to arrival of the first unit, staffed with an average of 2.78 staff
members.
For 90% of all structure fires, within the area of responsibility, the department is capable
of arriving 2 engines and 1 quint within 14 minutes and 21 seconds, or less, from receipt
of the call at the 911 center to arrival of all three suppression units, staffed with total
staffing average of 8.81 staff members.
In comparison to the NFPA 1710 standard, the recommendation of 17 firefighters to address
critical task on the initial alarm of a basic residential single family residential structure fire is short
thereby relying on mutual aid departments with longer response times. In addition, total response
times are longer than recommended by the standard in respect to first arriving unit and full alarm
assignment. Morehead City Fire and EMS does not currently operate with automatic aid from
neighboring fire departments, meaning that in order to receive the assistance from neighboring fire
departments, Morehead City must make a request. It does not occur simultaneously and
automatically with each and every structure fire relative dispatch.
It is important to note and comprehend that the NFPA 1710 standard (Standard for the
Organization and Deployment of Fire Suppression Operations, Emergency Medical Operations,
and Special Operations to the Public by Career Fire Departments) is not a legal or binding
requirement for local governments in North Carolina. However, the document is a fire and rescue
service industry consensus standard and is the recognized defining basis that primarily career fire
and rescue departments in the United States model and benchmark services against and is
considered best practice.
The assessment team conducted a gap analysis between the Morehead City Fire and EMS
Department demonstrated performance levels with the data that we were provided for the five-year
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period in contrast to the NFPA 1710 industry standard. Findings from that comparison and contrast
are that Morehead City had a longer first arriving total response time by more than two minutes
and more than one firefighter fewer than the standard on the first arriving staff count. In addition,
Morehead City responded 1.22 fewer first arriving staff count than the standard. When evaluating
the data for full alarm total response time, Morehead City was almost 4 minutes longer than the
standard and more than 8 persons fewer than the standard with the full alarm staff count. The three
key strategic recommendations for this section are:
2) The assessment team recommends that Morehead City Fire and EMS Department
collaborate with Carteret County Emergency Communications to seek ways to reduce
call processing times closer to 60 seconds or less 90% of the time. Specific goals should
be agreed upon and performance of call processing times measured to determine how to
best reduce the call processing times for Morehead City.
3) Morehead City Fire and EMS needs to develop a long-range staffing plan that addresses
being able to respond 17 or more firefighters on structure fire with a full complement of
firefighting staff in a time frame that more closely reflects the national standard. There
are a variety of methods that this can be achieved. Within another section of the report
(Benchmarking) the assessment team identified one specific area where Morehead City
is operating differently than most cities of similar size with the on-duty Battalion Chief.
However, longer term attention is needed to staffing levels within the Morehead City
Fire and EMS Department.
4) The assessment team recommends that Morehead City consider implementing traffic
signal preemption equipment for emergency vehicles when conditions allow to reduce
travel time for emergency vehicles and improve overall response times. An ongoing,
consistent analysis by the Fire Chief or his designee of any emergency response that
exceeds defined time parameters will further identify and define the considerations
needing the highest priority attention in the response system.
EMS Operation Evaluation:
The assessment team engaged significant resources in reviewing the EMS operation of the
Morehead City Fire and EMS Department including an analysis of the response analysis, call
processing and dispatch times, response trends, travel times, scene times, transport times and
hospital turnaround times, call distribution including top 25 EMS nature codes for calendar year
19-20 and day of week analysis. In addition, a thorough analysis of the EMS workload was
conducted by day of week and time of day. The team outlined future challenges and opportunities
as well as a system demand analysis.
The EMS component of the Morehead City Fire and EMS Department seems to be well run and
administered based on current demand. However, focus needs to be provided on the future as
demand increases for EMS resources. A joint emphasis with the 911 center on a data driven
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approach to system performance monitoring and improvement will ensure the highest level of
service to the citizens and visitors of Morehead City, as well as a measured approach to ambulance
staffing/expansion.
The assessment team developed the following four strategic recommendations relative to
improving EMS operations:
5) The assessment team recommends that Morehead City Fire and EMS Department work
with Carteret County Emergency Communications to bring dispatch times for Morehead
City within the state recognized standard of 90% of incidents being dispatched within 90
seconds of call receipt.
6) It is the recommendation of the assessment team that the Morehead City Fire and EMS
Department develop response time standards based on the medical priority of events
(alpha through echo). This response time standards should be reflective of the “customer
perceived response time” or the time from 911 initiation to the arrival of the fire/EMS
crews and be set up on a percentile basis.
7) The assessment team recommends that Morehead City Fire and EMS closely monitor
staffing, while in the immediate future continue peak demand EMS staffing, with a focus
on the unit hour workload utilization identified within this study. Establishing a third in
service EMS unit consistent with the demand analysis would improve the overall service
level in the most efficient manner for the overall EMS service delivery system.
8) The assessment team recommends that Morehead City Fire and EMS change protocol
so that EMS ambulances are sanitized prior to the ambulance being marked “in service”
in the data system to capture a more realistic patient turn-around time from the time a
call is dispatched until the ambulance is fully ready to accept another patient. This
situation has been heightened by the COVID crisis.
Insurance Services Office Analysis:
The assessment team reviewed Morehead City’s last insurance services office report and identified
some areas of opportunity to improve the City’s insurance rating, which has a direct impact on the
property insurance that most commercial businesses pay and serves as an economic development
tool for the City of Morehead City. The lower the insurance rating (or ISO) number, the better the
rating and the lower the cost of property insurance is as a typical rule.
The Town of Morehead City’s current rating is “Class 3” within the municipal limits and “Class
4” in the unincorporated areas. The ratings were last awarded in 2015. The department is due to
be re-evaluated in the immediate future. The state schedule reflects a five year inspection cycle
for the inspections, so the importance on assuring readiness for ISO evaluation is now. Once the
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notice of re-rating is received the ability to make any additional changes will end as the notice will
offer the cut off for evaluation purposes.
Emergency Communications credits for 10 percent of the overall public protection classification
rating.
9) The assessment team recommends that Carteret County would benefit ISO credit for
all fire departments by making secondary notification method enhancements in order to
receive maximum available credit in this category.
While it may not be possible to make those changes before Morehead’s City’s next evaluation,
this recommendation could be made a priority moving forward.
There are also some attrition areas where the department could gain some additional credit under
the fire department section of the rating schedule. When replacing the current ladder truck which
is at or near the end of its life cycle, some additional ISO credit could be received by replacing the
70-foot ladder with a 100-foot ladder. This enhancement would give the department more
capability. In addition, as new facilities are constructed, adding fixed training facilities to those
stations when and where possible will add significant ISO credit and enable a higher degree of
training for Morehead City firefighters. As an example, ISO desires all firefighters to have 18
hours of fixed facility training annually for maximum credit.
The assessment team has developed a series of ISO related recommendations for the Morehead
City Fire and EMS Department that include:
10) It is recommended that Morehead City Fire and EMS place significant emphasis and
high priority on the cumulative ISO packet that is submitted PRIOR to the next
evaluation.
The rating system now utilizes much of the packet information in making rating determinations
before the site visit. Site visits are more limited in scope than has traditionally been the practice,
so the importance on the packet is emphasized. Utilizing outside SME assistance may be beneficial
for Morehead City to consider at that time. As an example of the importance of this process, the
department
needs
to
clearly
identify
four
separately
designated
public
education/prevention/outreach programs that are conducted within the packet in order to receive
proper credit.
11) Also reflected in the CRR portion of this report, Morehead City needs to significantly
prioritize conducting commercial pre-fire plans of 100% of all properties as soon as
conditions will allow. Utilization of retired, trained firefighters is an effective manner
many North Carolina Cities are finding to accomplish this task effectively.
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Benchmarking and Best Practice Funding Models:
The assessment team was asked to complete this module in two components. First, a benchmarking
analysis comparing Morehead City to comparable North Carolina municipalities was requested.
This component will be presented under separate cover from this report due to the complexity of
the review and the various reporting periods municipalities use, but will include comparative
feedback regarding fire personnel, stations, apparatus, staffing of companies, incidents by type,
number of structure fires, number of mutual aid and automatic aid incidents, response times (first
arriving incident), percent of first arriving unit responses, full response, containment of structure
fire incidents, civilian fire related injuries and deaths, amount of fire loss and amount of property
prior to fire damage.
Although additional information will be revealed through further analysis, the staffing and
operational need that has emerged to the assessment team as currently needing the highest level of
attention within the Morehead City Fire and EMS Department is the assignment and use of the
three Battalion Chiefs. Currently the department’s Battalion Chiefs are assigned to the City’s
single ladder company and dual functioning as a company officer and shift commander.
12) The assessment team recommends as soon as conditions allow, the Battalion Chiefs
should take responsibility for overall shift operations independent of a response
company and focus their attention on managing the city’s shift operations, ensuring
personnel accountability, training and leadership of the department’s three operating
shifts. This would necessitate the addition of three company officer positions to fill the
vacancies that would be created on the current ladder company by this needed transition.
NCFCC was also asked to benchmark the city-county funding model that Morehead City is
currently using to operate with in serving two unincorporated fire districts outside of the corporate
limits of Morehead City against best practice in North Carolina and what models are available by
North Carolina General Statute for funding similar arrangements in North Carolina.
The Town of Morehead City currently contracts with Carteret County to serve two rural fire
districts (Mitchell Village and Wildwood) and one rural rescue district (Mitchell Village).
Fortunately, the Town has a ten (10) year contract with Carteret County to service these
unincorporated areas that began September 9, 2014. We understand that the contracts will be up
for renewal in the FY 2024-2025 fiscal year. As Morehead City seeks to fund a new fire station
and purchase additional needed capital equipment as well as add career firefighters, concern has
been expressed that the current funding formula between the town and county may not be
equitable. Hence, the concern has been expressed that the municipality may be subsidizing the
unincorporated area’s fire protection services. This type of concern is not uncommon.
Municipalities serving unincorporated areas adjacent to the town through a contract with the
county is very typical in North Carolina where the municipal fire stations are closer than other
private, non-profit fire department providers. When this progressive model is used, it can create a
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true “win-win-win” for the resident, town and county governments. The assessment team reviewed
the county funding structure and available funding streams and has outlined some long-term
funding options that are available to Carteret County to consider in the future. In the shorter term,
there is remaining capacity in the funding structure or system that is currently in place to address
the cost share between the municipality and the county that may be needed. The assessment team
reviewed the arrangement between the Town of Morehead City and Carteret County in the
municipal-county partnership and determined that this model is an effective method to use because
it benefits both local governments. While a detailed cost analysis was not conducted within the
scope of this specific study, it could be conducted as a part of preparing for the next contract
revision. The outcome of such a transition to a cost-share agreement would mutually benefit both
municipal and unincorporated residents. However, for the upcoming contract period in 2024 for
the next five-year contract between the Town of Morehead City and Carteret County, the
assessment team makes the following two strategic recommendations:
13) The total cost of operating the Morehead City Fire and EMS Department collective
of both annual operating and capital costs, as well as administrative costs should be
totaled and averaged over a rolling three-year period. In parallel, a mutually agreed
upon cost-share formula should be developed between the Town of Morehead City and
Carteret County that takes into consideration a variety of factors contrasting between
the areas within the municipality and the unincorporated areas served by the
municipality such as (but not limited to) call volume/incidents, population, geographic
area, assessed valuation, and square footage then placing a weight on each of these
individual factors. From this formula, which should be evaluated over a rolling threeyear average, a fair and balanced cost-share formula for both the Town of Morehead
City and Carteret County can be responsibly derived. Using this formula with three year
rolling averages, adjustments can be made each year within the five-year contract period
to ensure that the funding is fair and balanced for all stakeholders. It is recommended
that Morehead City and Carteret County pilot such a cost-share project and conduct
such an analysis well in advance of the 2024 contract change.
14) While capacity remains in the current rural fire districts, the assessment team
recommends that long-term consideration be given to establishing a single fire and
rescue service district for all unincorporated areas of Carteret County that the Town of
Morehead City can most effectively and efficiently serve as the overall most modern
method of funding fire and rescue services available to North Carolina local
governments.
Community Risk Reduction Analysis:
Demographic analysis of Town of Morehead City Fire and EMS Department identified several
risk factors for fire and medical responses in the community including age, risks, and populations
with a disability, language barriers, no health insurance, and low incomes. Other risks in the district
include the NC Ports, a major highway, railroad, flooding and target hazards. After reviewing the
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current Fire Marshal’s Office and conducting a comprehensive analysis of the risk reduction
opportunities available to Morehead City, the assessment team developed two strategic
recommendations moving forward:
15) The department should complete pre-incident surveys for all commercial buildings,
especially the community’s target hazards. As the community continues to grow, risks
may change based on demographics and where future development occurs. Morehead
City Fire and EMS should monitor the effectiveness of the fire marshal’s office because
of increasing workloads. Developing a community risk reduction plan should be
implemented to mitigate or prevent emergency incidents from occurring. The plan
should include the entire department, not just the fire marshal’s office.
16) The assessment team recommends that Morehead City Fire and EMS Department
develop a CRR plan based on data collected from this strategic plan, incident reports, or
knowledge of personnel to mitigate or prevent risks from occurring. The plan should be
developed acknowledging that risks may vary from one station to another. Using the Five
E’s (Emergency Response, Education, Enforcement, Engineering, and Economic
Incentives) to prevent or mitigate risks is encouraged. The plan should encompass both
fire operations and EMS.
Apparatus Conditions Evaluation:
The assessment team conducted an on-site vehicle assessment on two consecutive days at
Morehead City Fire and EMS Department. The assessments were based on mechanical attributes,
road worthiness, and safety related issues of each fire rescue response apparatus in the
department. The assessments were performed by emergency apparatus subject matter experts.
The goal of the vehicle assessments was to verify and validate the worthiness of the department’s
fleet in consideration of current value and long-term serviceability. The fleet was divided into
three sections: Fire Engines, Aerial Apparatus, and Support/Service Apparatus. Included in the
report is a brief summary of each group, details for each unit, and a recommendations section for
overall improvement and safety of the fleet.
The National Fire Protection Association (NFPA) 1911 Standard outlines the total service life
expectancy for fire apparatus is twenty-five years with preferably no more than fifteen as a frontline apparatus and five to ten as a reserve depending on its condition and situation. The
assessment grades assigned to each apparatus in this evaluation were excellent, good, fair, and
poor.
The department has three apparatus that are designated as fire engines/pumpers, two of which are
considered front line and one serves in a reserve status. The reserve engine is placed in service to
run emergency response calls for service when the designated front-line engines are out of
service for maintenance or repair. They range in years from 2008 to 2013. Only one of three
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engines rated in the good category with one being fair and the other considered to be in poor
condition.
The department has one quint apparatus (E2) that serves a dual role as the only aerial device for
the department and an engine/pumper. E2 is stationed at fire station #2 and runs first out in that
territory as an engine and city wide as an aerial apparatus. It is a 2006 model and has reached its
NFPA front line service life expectancy of 15 years.
In addition, the assessment team reviewed the support, ambulance and watercraft fleet of the
department. The team developed four key recommendations in this component as follows:
17) An aggressive replacement Capital Improvement Plan is needed to update the fire
engine fleet for the department. It is recommended that two fire engines be purchased
within the next five budget cycles. This will allow moving E6 to reserve status and
having three frontline engines only apparatus.
18) An aggressive replacement Capital Improvement Plan is needed to update the fleet
for the department. It is recommended that the department purchase a new aerial
apparatus within the next two budget cycles and run it as an aerial apparatus only.
19) An aggressive replacement Capital Improvement Plan is needed to update the
watercraft part of the fleet for the department. It is recommended that the department
research a different hull design, larger fire pump capacity, and proper horsepower to
maneuver in rough sea conditions for a new fire rescue watercraft as soon as feasibly
possible. Upon delivery of the new watercraft, the current watercraft could be used in a
reserve status or as a secondary unit for smaller fire and rescue operations.
20) Research available maintenance tracking systems that include key components:
Assets, Work Orders, Preventative Maintenance, Inventory, Mileage, Fuel Usage. Use
this system to build a robust Preventative Maintenance Program with a designated
program manager. A large number of the issues found in this apparatus evaluation
could be managed and mitigated by such a program.
Next steps:
Next steps for this process will be for the Morehead City Town Government and Carteret County
Government to review the data and information contained within this report. From the approximate
seventeen strategic recommendations that have been offered by the assessment team, those should
be categorized as to what can be accomplished in the upcoming fiscal year (FY 21-22) and those
items that will need to go into longer-term planning for FY 22-23 and beyond such as capital
improvement plans.

14
FINAL REPORT – March 11, 2021

Town of Morehead City, North Carolina Fire & EMS Operational Analysis
March, 2021
The assessment team recommends that any and all items related to mechanical safety be addressed
immediately as well as attention to call processing times with the Carteret County Emergency
Communications Center. In addition, the assessment team recommends that a high priority be
placed on preparing for the upcoming ISO evaluation that could be occurring in the short term for
Morehead City Fire and EMS and the need to be as well prepared for that as possible, including
preparation of the inspection packet at the appropriate time.
The entire NCFCC team sincerely appreciates the opportunity to provide this important
information to Morehead City and we are proud to have assisted in efficiently supporting the Town
of Morehead City in this endeavor. We humbly and sincerely thank everyone who supported this
progressive initiative and express our honor to serve in this beneficial capacity of continuous
improvement.
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2. PROJECT SCOPE:
GEOGRAPHICAL INFORMATION SYSTEM ANALYSIS:
Current Conditions Analysis:
1. Current base map with the city limits, Fire District area, and Fire stations.
2. MCFD Drive Time analysis (NFPA 1710 4-minute Travel or preferred travel time
objective), with auto/mutual Aid Drive time capability into Morehead City Station.
3. OSFM/ISO Mileage Extent analysis for Engines and Ladders, with auto/mutual aid
distance extent into Morehead City. Utilize the 1.5-mile coverage standard for Engines and
2.5 mile for ladder coverage (E2 is a 75’ Quint). Automatic Aid for working incidents, not
for initial response. Need listing of first and second alarm. All 3 stations respond on all
structure fires.
4. Residential population density analysis, seasonal and workforce daytime influx. MC
Planning Department has a formula for commercial square footage relative to workday
population.
5. Demand density analysis – heat map for fire and EMS.
6. Risk categorized by land use or zoning. Coordinate with MC Planning. Railroad access is
sometimes blocked. MCFD Covering 7-8 miles of railway. Stations are on each side of the
tracks. Also, two schools are located close to each other that create traffic challenges. No
bridge issues are noted except high rise bridge restrictions with high wind – can affect
mutual aid coverage coming into MC.
7. Flood maps to see at risk areas and how they affect current stations.
Future Station Planning:
1. Develop Vulnerability Risk Index (VRI) for siting locations and analysis that incorporates
the risk of population levels, land use/zoning, and demand history, benchmarking coverage
with current locations using travel time objective.
2. Eliminate Fire Station 3 location keeping current station locations in place, evaluating the
coverage with remaining locations using travel time objective.
3. Relocate Fire Station 3 to best location taking into account also the flood risk, running a
coverage model using the new location with Fire Stations 1&2 using travel time objective.
4. Include mutual aid travel capability into VRI coverage Scores for each scenario.
5. Provide a technical document with explanatory information including the maps, tables and
charts.
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STATISTICAL ANALYSIS FOR DEMONSTRATED PERFORMANCE:
Utilizing an exported Microsoft Access database of the Morehead City data within Emergency
Reporting, we will calculate the 90th percentile evaluation of call processing and response time on
structure fire responses, flame confinement and loss to value percentages and total staff count per
incident. All, of which assume the data exist in the dataset exported from Emergency Reporting.
Additional measures may be accomplished such as response times and counts by fire demand
zones, districts, station first due and nature. This data will be utilized to compare the demonstrated
performance of the Morehead City Fire Department compared to national industry standards,
including staffing analysis. ESO used for PCRs and billing. ER goes back to 2012. CAD
integration came around 2016 in ER and ESO. Run engine and ambulance out of each station –
NFIRS in ER. Mutual aid will show in MCFD reports.
EMS OPERATION EVALUATION:
A review of EMS operations and system performance will be conducted from both quantitative
feedback using data and qualitative feedback through Zoom platform discussion with subject
matter expert(s). A portion of this work will be evaluation of staffing levels for EMS operations.
Patient access and extraction from structures due to stilts to review as well.
ISO EVALUATION:
We will review your most recent ISO rating with an ISO specialist and identify needs and
opportunities for improvement. Furthermore, we will review and analyze any potential fire station
relocation and provide feedback on the impact that relocation may have on Morehead City’s ISO
rating. Last ISO evaluation 2015.
BENCHMARKING AND BEST PRACTICE FUNDING MODELS:
Comparative analysis will be conducted between Morehead City and other similar sized North
Carolina communities related to service delivery levels, staffing, demonstrated performance, costs
and other measures that are meaningful. Interest in city and county cost share formulas being
presented as well.
COMMUNITY RISK REDUCTION ANALYSIS:
We will conduct a high level, overall community risk analysis for Morehead City and evaluate
factors such as age, disabilities and health insurance, language barrier, low-income population,
highways, flooding, railroad, and target hazards. Land use plan is from 2007. No City
comprehensive plan. Reach out has occurred to Town Planning staff. Look at demographic data
and assess older population hazards. City is growing towards the west. Growth will begin going
up instead of out and how it will affect fire and EMS demand.
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Approximately 1700-1800 inspections are conducted in the City and ETJ with two staff members
that are City staff. School fire inspection services are conducted by the county. MCFD reviews
site plans and provide feedback.
APPARATUS EVALUATION:
Each current fire apparatus for Morehead City will be evaluated against its mechanical ability in
accordance with national industry standards. A determination will be made for each apparatus as
to the condition as “excellent”, “good”, “fair” or “poor”. An individual apparatus report and a
comprehensive spreadsheet will be provided. Total apparatus to be evaluated will be
approximately 2 engines, 1 quint, 1 reserve, 2 tankers, 1 boat, 1 brush/QRV at all three station
locations.
OBSERVATIONS AND RECOMMENDATIONS REPORT:
We will comprehensively assess and analyze all of the above components to establish a list of
observations and recommendations and present that material in written format for Morehead City,
including an executive summary. We will provide the material in electronic form and one hard
copy booklet.
COUNCIL PRESENTATION:
We will make one in-person presentation with one (1) person to the Morehead City Council of the
summary of findings from the above analysis utilizing a PowerPoint presentation that captures the
key elements in the executive summary of the report. Note: Additional subject matter specialists
can join the meeting virtually if needed. Additional on-site personnel would necessitate a change
order.
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3. GEOGRAPHIC INFORMATION SYSTEM ANALYSIS
The assessment team conducted a comprehensive analysis utilizing state-of-the-art geographical
information services systems to map and analyze all available data including demand for services,
land use risk assessment, coverage distance, mutual aid coverage, travel time coverage, mutual aid
travel time coverage, an evaluation of current station locations and comparison of national fire
service industry standards.
Demand for services for the Morehead City fire and EMS Department are concentrated along the
US70 corridor with most incidents occurring near the current fire stations. Most of the incidents
(58.4%) occur within the Morehead City town limits. The fire stations are also in the areas of
higher community risk that also sited near the US70 corridor. From an insurance distance coverage
basis, the fire response area is well covered. The current location of the ladder truck in Station 2
is well placed in the middle of the overall response area. Based upon travel time, the total fire
response area is also well covered with 79% of the incidents reachable within four minutes. For
the Morehead City town limits, this coverage increases to 91%.
An analysis of the available data by both subject matter experts and computer analysis has
determined that Morehead City Fire Station 3 is 1) needed in order to maintain and enhance service
levels both in the Town of Morehead City and in the county jurisdiction that is serviced by
Morehead City and 2) that the current geographical location of Fire Station 3 is located well to
serve the area.
Fire Station 3 is a critical asset to the western part of the Town of Morehead City and to the portion
of the county that Morehead City serves from this station. If this station were to close and
assumption of services by neighboring departments were to occur, data demonstrates that
emergency response times would definitely increase, resulting in the potential increase in loss of
life, property, and insurance premiums. Without Fire Station 3 for the Town of Morehead City,
Fire Station 2 would be pulled into the western region more often. In addition, Fire Station 2 may
be summoned more often for mutual aid into the county than occurs currently. This would reduce
the overall response reliability within the Town of Morehead City especially during more critical
incidents such as a structure fires and in the event of concurrent calls. The ripple effect of the loss
of Station 3 would affect all neighboring stations.
Most modern municipal fire stations are being designed with approximately 10,000 square feet.
Generally, each 5,000 square feet of station require one acre of land. While not desirable, several
North Carolina fire stations have been placed on approximate one acre tracks of land. It is
recognized that the current location has suffered from flooding in the past and mitigation may be
necessary if this site is used again in the future. A qualified architectural engineering firm would
be best to determine if the current one-acre property can adequately be used for a new fire station.
If not, an available nearby property that can meet the department’s needs should be sought out.
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In order to not adversely impact service delivery levels, the assessment team recommends that
Morehead City should retain Fire Station 3 within an approximate one-half mile area of the
current fire station location.
Introduction:
The Morehead City Fire and EMS Department provides service to not only the city but to areas
within Carteret County from its three fire stations. The following map shows the station locations,
the city limits, and the adjoining county area served by the fire department. In addition, roadways
and certain facilities are also featured.
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The estimated residential population for the city in 2019 according to the US Census Bureau is
9,619 persons, an increase from 9,600 in 2018 and 8,652 in 2010. Together with the county service
area, the residential population is approximately 17,402. The fire service area also contains a
hospital, a seaport, and a regional shopping centers and hotels. The daytime population is much
higher, estimated to increase by 74% or nearly 7,000 people due to work locations within the city.
In addition, seasonal population to the “Crystal Coast” due to nearby beaches, historic areas, and
natural beauty brings thousands more to the area in the warmer months. The GIS system reports
the entire service area for Morehead City Fire and EMS as 21.15 square miles, comprised of the
city service area as 8.7 square miles and the unincorporated service area as 12.45 square miles.
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Demand for Services:
Fire department records of incidents from September 9th, 2011 until November 24, 2020 were
provided to the study team resulting in 36,891 incidents. Each incident was geographically plotted
using the geographic coordinates provided in the dataset. The following figure represents the
demand for services per square mile.

Higher concentrations of demand can be seen near the fire stations 1 & 2 with moderate and high
demand along the US 70 highway corridor. Incident density correlates with areas of higher
population. Otherwise, demand for services is scattered throughout the fire service area and beyond
for mutual aid events.
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Response Area
City
County

Incidents Addresses Hydrants
33494
11075
803
58.4%
54.6%
74.2%
26.3%
45.4%
25.8%

10% of incidents were outside the fire service area, most incidents, addresses, and hydrants are
located within the city limits when compared to the unincorporated county.
Land Use Risk Assessment:
The types of uses for developed land pose differing risks to a community. Some may be a point of
public assembly; others may be a facility that contains hazardous materials for its processes.
Others are homes, that if lost to a fire is tragic to the owner and family. A loss of a structure that
employs 300 residents is a greater loss to the community. The study team defines risk level as
follows with some examples noted:
Risk Category Criteria
1.
2.
3.
4.
5.

Lowest - Wide separation of single-family dwellings and farmland.
Low - Single-family dwellings with a separation of at least 100 feet between
buildings.
Moderate - Commercial and light industrial facilities, small shopping centers, and
high-density, low-rise residential buildings.
High - High-rise hotels and residential buildings, large shopping centers, and
industrial complexes.
Highest - Refineries, large industry, hospitals, school dormitories, lumber yards,
and propane storage facilities without built-in suppression or detection systems.

The zoning codes supplied by the city and Carteret County for each parcel in the fire service area
was categorized using the criteria above.
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The higher risk areas are along the US 70 corridor and along the NC 24 corridor as well. The
locations of the fire stations are also in position to respond along these areas. Other community
risks include flooding and the railway that runs partially in the median area of Arendell Street
(US70). These will be discussed in another section. Regarding the railway, Station 2 & 3 are south
of it, while Station 1 is to the north. In the event of an extended crossing delay, another station has
the ability to respond depending on the location and extent of the blockage.
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Coverage Distance:
The Insurance Services Office (ISO) recommends that an engine company be within a 1.5-mile
distance within a developed area (Hydrants indicate a developed area according to the ISO) is
needed for favorable insurance ratings for property owner premiums. It also specifies that a
property could be considered for the highest rates if it greater than 5 miles from a fire station. The
following map shows these distances.

The 1.5-mile distance covers 69.5% of the hydrated area while the 5-mile distance covers all
hydrants in the service area. For ladder/aerial trucks, the ISO recommends a 2.5-mile distance for
favorable ratings. These types of apparatus are used for taller and larger buildings due to the ability
to elevate/transfer water to fires in upper stories and atop roofs in large square footage type
structure. 51.5% of the hydrants are reached and the distance extent from Station 2 where the
ladder is located, is shown in the following map.
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Station 2 is nearest to the hospital, the community college, and other larger structures. It is in the
middle of the fire service area and can augment the response force during a structure fire at either
end of the area. The ladder is well placed.
The following table shows the coverage from the ISO distances compared to incidents, the
addresses, and the hydrants within the fire response area:
All MC Stations
Incidents Addresses Hydrants
ISO 1.5 miles
73%
59%
54%
ISO 2.5 miles (truck)
57%
42%
49%
ISO 5 miles
100%
100%
96%
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Within the city:
All MC Stations
Incidents Addresses Hydrants
ISO 1.5 miles
83%
76%
71%
ISO 2.5 miles (truck)
65%
58%
57%
ISO 5 miles
100%
100%
96%

Within the county:
All MC Stations
Incidents Addresses Hydrants
ISO 1.5 miles
55%
58%
44%
ISO 2.5 miles (truck)
68%
77%
23%
ISO 5 miles
100%
100%
96%
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Mutual Aid ISO Coverage:
Neighboring departments proximity can not only affect the fire department ISO score, but can also
be a factor into any decision regarding county fire service area. The next figure shows the reach in
miles into the Morehead City fire service area.

Mutual aid (meaning that Morehead City Fire and EMS personnel has to call for help on an
individual incident by incident basis) is provided to Morehead City by Broad and Gales Creek,
Newport, Atlantic Beach and Beaufort Fire Departments. This invaluable assistance is absolutely
essential to Morehead City Fire and EMS assembling enough firefighters on the scene of a working
residential structure fire to safely operate. However, none of these neighboring fire departments
can provide a favorable 1.5-mile coverage into the fire service area. They could provide some
coverage at the five-mile limit which could strengthen Morehead City’s ISO rating if automatic
aid (meaning that they were automatically dispatched immediately and simultaneously with
Morehead City Fire and EMS) for all structure fire calls was utilized.
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For ladder coverage, only Atlantic Beach and Beaufort Fire Departments are equipped with ladder
companies to provide firefighters and equipment in the case of a structure fire. Seen in the
following map, while both may help improve the city’s ISO rating under automatic aid agreements,
neither provides adequate city coverage by themselves to deter increased insurance rates and
reduced protection to the citizens and businesses.

The following table demonstrates the increase in incident, address, and hydrant coverage with the
addition of mutual aid. It can be seen that with the three stations in the MCF&EMSD that the only
improvement for coverage comes from the ladder trucks in neighboring departments. However, it
must be reiterated that the neighboring departments are critical for supplemental staffing and
equipment during a structure fire.
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MC + Mutual Aid
ISO 1.5 miles
ISO 2.5 miles (truck)
ISO 5 miles

Incidents
0
6.7%
0

Addresses Hydrants
0
0
11.2%
10.0%
0
0

Within the city:
MC + Mutual Aid
Incidents Addresses Hydrants
ISO 1.5 miles
0%
0%
0%
ISO 2.5 miles (truck)
5%
9%
11%
ISO 5 miles
0%
0%
0%

Within the county:
MC + Mutual Aid
Incidents Addresses Hydrants
ISO 1.5 miles
0%
0%
0%
ISO 2.5 miles (truck)
0%
0%
13%
ISO 5 miles
0%
0%
0%

Travel Time Coverage:
The Morehead City Fire & EMS Department adheres to the National Fire Protection Association’s
(NFPA) recommended four-minute travel time as a goal for the first arriving unit to reach an
incident. The NFPA also recommends that advanced life support paramedics and, in the case of a
working structure fire, that the first alarm units arrive within an eight-minute travel time. The
following map illustrates the travel time extent from the fire stations and their reach capability
using a geographic drive-time model. The model does not account for variances such as traffic,
weather, construction, etc. but it does respect the speed limit posted and one-way restrictions.
Time delays for turning apparatus, leaving the station, and slowing for intersections has been
inputted into the model. The following map illustrates the extent of travel time coverage from the
fire stations.
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The model indicates that the US 70 and most of the NC 24 corridors are reached within the fourminute travel model and that the entire fire service area is within eight minutes of travel. The table
indicates coverage by the two travel times of incidents, addresses, and hydrants.
All MC Stations
Incidents Addresses Hydrants
4 mins. Travel time
79%
60%
67%
8 mins. travel time
100%
100%
96%

Within the city:
All MC Stations
4 mins. Travel time
8 mins. travel time

Incidents Addresses Hydrants
91%
81%
77%
100%
100%
95%
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Within the county:
All MC Stations
Incidents Addresses Hydrants
4 mins. Travel time
43%
35%
40%
8 mins. travel time
100%
100%
96%

Mutual Aid Travel Time Coverage:
Once again, neighboring departments can reach into the fire service area but do not improve the
travel time coverage statistics but are invaluable for staffing and equipment during structural fires.
Aside from Atlantic Beach FD, no other neighboring department can reach the fire service area
within four minutes of travel time.

32
FINAL REPORT – March 11, 2021

Town of Morehead City, North Carolina Fire & EMS Operational Analysis
March, 2021
Station 3 Location Evaluation:
A primary focus of this study was to determine the need for Station 3. Located in the western part
of the city, it also provides coverage to a large area within the county. The neighboring fire
departments cannot provide coverage to this area without a prolonged distance or response time
that lowers protection and can raise insurance premiums for residents and businesses.
However, the NFPA response guidelines to structural fires for volunteer or combined (paid &
volunteer) departments (NFPA 1720) is different than for career departments (NFPA 1710) and is
based upon an area’s population density and suggests a staffing level of responders. Specifically:
•
•
•
•

Urban areas with >1000 residents/sqmi need to respond within 9 minutes of dispatch with
15 firefighters.
Suburban areas with a population density of 500-100 residents/sqmi need to respond within
10 minutes of dispatch with 10 firefighters
Rural areas with less than 500 persons/sqmi can respond with a 14-minute timeframe from
dispatch with 6 firefighters.
Dispatch to enroute timestamp which marks the beginning of travel time, is known as
turnout time. In volunteer departments without duty crews, turnout can be extended.
Without sufficient staffing, volunteers must show up from home, work, or school.

While this NFPA 1720 guideline is established, it must be known that the most critical incidents
(structural fires and severe medical emergencies), minutes make an impactful difference in an
outcome. A fire can spread from source to beyond the room of origin within 4 minutes. This
timeframe is the same for brain cell death in cardiac arrest. ISO distance guidelines does not have
a separate volunteer/combined recommendation. Such incidents also would likely create a request
for assistance from MCF&EMS by the neighboring departments.
While not recommended by the assessment team, if the city decided to close Station 3 the following
impact on the coverage for the fire service area is as follows:
Station 1 & 2 Only Incidents Addresses Hydrants
ISO 1.5 miles
-23%
-23%
-15%
ISO 2.5 miles (truck)
0%
0%
0%
ISO 5 miles
-14%
-18%
-32%
4 mins. Travel time
-16%
-18%
-20%
8 mins. travel time
-2%
-6%
-1%

Neighboring departments providing Mutual Aid (MA) give some relief on the impact at longer
distance/travel time parameters:
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Station 1 & 2 + MA Incidents Addresses Hydrants
ISO 1.5 miles
-23%
-23%
-15%
ISO 2.5 miles (truck)
0%
0%
0%
ISO 5 miles
2%
3%
-16%
4 mins. Travel time
-16%
-18%
-20%
8 mins. travel time
0%
-1%
0%

For the city, there is still impact to the western region:
Station 1 & 2 Only Incidents Addresses Hydrants
ISO 1.5 miles
-15%
-6%
-19%
ISO 2.5 miles (truck)
0%
0%
0%
ISO 5 miles
-19%
-12%
-20%
4 mins. Travel time
-10%
-7%
-20%
8 mins. travel time
0%
-1%
0%
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Once again, neighboring departments providing Mutual Aid (MA) provide some relief on the
impact at longer distance/travel time parameters:
Station 1 & 2 + MA Incidents Addresses Hydrants
ISO 1.5 miles
-15%
-6%
-19%
ISO 2.5 miles (truck)
8%
15%
0%
ISO 5 miles
0%
0%
-15%
4 mins. Travel time
-10%
-7%
-20%
8 mins. travel time
0%
0%
0%

Within the county of the fire service area, the closure of station 3 is detrimental to the coverage:
Station 1 & 2 Only Incidents Addresses Hydrants
ISO 1.5 miles
-71%
-75%
-77%
ISO 2.5 miles (truck)
0%
0%
0%
ISO 5 miles
-56%
-59%
-65%
4 mins. Travel time
-53%
-49%
-56%
8 mins. travel time
-14%
-18%
-4%

Mutual aid (MA) helps the county area coverage at the longer distance and response time
parameters:
Station 1 & 2 + MA Incidents Addresses Hydrants
ISO 1.5 miles
-71%
-75%
-77%
ISO 2.5 miles (truck)
0%
0%
0%
ISO 5 miles
0%
0%
-21%
4 mins. Travel time
-53%
-49%
-56%
8 mins. travel time
-6%
-7%
-1%

The closure of Station 3 would have a negative impact upon the current coverage of incidents,
addresses, and hydrants within the county portion of the fire service area. While it may be within
the NFPA response guidelines for the volunteer/combination type departments, the insurance
rating score may eventually suffer causing higher premiums for property owners. In addition, the
longer response by the neighboring departments and by Morehead City Fire & EMS units
themselves potentially increases the loss of life, property, and tax revenue.
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Station 3 Options:
Aside from closure, the building has several issues that have been broadly addressed in a separate
section of this report. The buildings were not designed for a career department having been the
Wildwood Volunteer Fire Department. It is also not designed for hurricane winds. While not in a
designated flood zone, heavy rains can impact the property. The location along US 70 takes
advantage of the highway speeds to reach areas of higher community risk, incident demand, and
the resident population in the area. If renovation or rebuild on the site is possible, it should be
considered as the acquisition of new property can be especially difficult once the owner finds out
the city desires the location.
To evaluate the location for the current Station 3, a vulnerability risk index (VRI) was constructed
using the five varying levels of population, demand, and land use risk and applied to each
hexagonal cell with a risk score that reflects the ranks of the metrics described in that area. For
example, the highest population density would have a score of 5 while the least population density
would have a score of 1.
VRI Score
1
2
3
4
5

Population
Density
<500
501-1000
1001-1500
1501-2000
2001-3150

Incident
Density
no data
Low
Moderate
High
Very High

Zoning
Risk
Lowest
Lowest
Moderate
High
Highest

The highest possible score for a hexagon could be 15, while the lowest could be 3. In this study,
cells ranged from 3 to 13. The darker the color on the following map represents a higher score.
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To benchmark the existing fire station locations, the methodology was run using a four-minute
travel time and returned a VRI score of 49% of the total score within the fire service area. For the
city, the score was higher at 68% and for the parts of the county within the fire service area was
lower at 15%.
To confirm the location of Station 3 or suggest another location, the geographic computer
technology chose a location for Station 3 that optimizes the overall score of the fire service area in
conjunction with the other city stations reach of four minutes travel time to the hexagonal cells.
The technology confirmed that Station 3 is at the best location for the fire service area.
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Summary of Analysis:
Station 3 is a critical asset to the western part of the city and to the portion of the county it serves.
Its closure and assumption of services by neighboring departments would increase response times
and potentially increase the loss of life, property, and increase insurance premiums. For the city,
Station 2 would be pulled into the western region more often. In addition, Station 2 may be
summoned more often for mutual aid in the county than occurs currently. This would reduce the
response reliability in the city and for the assisting Station in the case of more critical incidents
such as a structure fire and in the event of concurrent calls. The ripple effect of the loss of Station
3 would affect all neighboring stations.
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A qualified architectural engineering firm would be best to determine if the current one-acre
property can adequately be used for a new fire station. If not, an available nearby property that
can; should be sought out.
The assessment team developed the following recommendation along with the associated map
demonstrating an acceptable area for Station 3 to be located within consistent with the data
developed and analyzed in the geographic information system.
In order to not adversely impact service delivery levels, the assessment team recommends that
Morehead City should retain Fire Station 3 within an approximate one-half mile area of the
current fire station location.
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4. STATISTICAL ANALYSIS FOR DEMONSTRATED
PERFORMANCE
The Morehead City Fire and EMS Department operates with 3 stations hosting 2 engines, 1 quint,
2 tankers and 2 Advanced Life Support (ALS) ambulances and a 3rd ALS unit when staffing allows.
Tankers are cross staffed with the ALS units where the ALS units are primary, leaving the tanker
for other staff to respond in the event of a fire. Staffing, based on incident reports during the 2015
-2019 period resulted in the following: Engine 1: Avg. 2.56, Engine 2: Avg. 3.08, Engine 3: Avg.
3.01, Tanker 1: Avg. 1.39, Tanker 3: Avg. 1.05.
The department relies on mutual and automatic aid from neighboring fire departments to establish
an effective response force on large, working events such as structure fires. The department serves
the corporate limits of the Town of Morehead City and also serves an unincorporated area of
Carteret County as a rural fire district that adjoins the Town of Morehead City. Both areas are
serviced by the three fire stations, which are all located within the Town of Morehead City.
Demand of Services:
The department averages approximately 12 calls for service daily or 4,537 annually based the last
5 years. Sixty-five percent (65%) of these incidents occurred in the corporate limits, twenty-six
percent (26%) in the county response district and the remaining nine percent (9%) mutual or auto
aid given to other departments. Of the annual incidents, seventy-seven percent (77%) are medical
related. Fires, of all types, make up three percent (2.87%) of the annual incidents.

Demands for service are higher during the daylight hours starting at the seven o’clock hour through
the 3 pm hour when the incident count starts to fall throughout the evening and night.
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Although structure fires are a smaller part of the overall demand, there were a total of 258 structure
fires over the five-year period with 100 of those occurring within their jurisdiction, indicated by
the NFIRS field for aid type (aid given was excluded). Of these fires, 59.00% were confined to the
fire’s room of origin; a good indicator of the department’s ability to respond in a timely manner,
assemble an effective response force and extinguish the fire. Eighty-seven percent (87.02%) of the
pre-incident value of these structure and contents were saved, a total of $15.62 million dollars.
These fires generated 2 civilian fatalities, 7 civilian injuries and 3 firefighter injuries.

All Risk - Demonstrated Performance (Baseline):
Although the National Fire Protection Association (NFPA) 1710 standard provides response time
benchmarks, fire departments often measure baseline performance, in terms of total response time
to reflect their demonstrated performance. The difference between the benchmark and baseline is
referred to as the gap and a gap analysis should be performed periodically to determine needs and
highlight performance improvements that have been made.
Total response time is the duration of time measured from the event receipt at the 9-1-1 Public
Safety Answering Point (PSAP) until the first fire department unit arrives on the scene of the
emergency incident. Total response time should be measured for the first-arriving unit and the
arrival of the full alarm, if possible. This time can be broken into many different segments, but the
consulting team measured the following:
•

Call processing time – the elapsed time from event receipt at the PSAP to the dispatching
of the first unit.

•

Response Time – the elapsed time from when a unit is dispatched until the first unit arrives.
41
FINAL REPORT – March 11, 2021

Town of Morehead City, North Carolina Fire & EMS Operational Analysis
March, 2021
•

Total Response Time – the time elapsed from receipt at the PSAP until arrival of the unit
on scene.

Based on last five calendar years, the Morehead City Fire and EMS Department has
demonstrated the ability to respond to 90 percent of all events within 11 minutes and 54
seconds, or less, from the receipt of the event in the 911 center until the first fire department
unit arrived.
Call processing time reflected 01 minutes, 56 seconds at the 90th percentile
NFPA recommendations for call processing time can be difference under certain
circumstances, but for most events, 60 seconds is the benchmark. The 911 center met that
benchmark sixty-four percent (64.67%) of the events in the 5-year period. This yields a gap of
56 seconds.
Response time reflected 10 minutes 14 seconds at the 90th percentile.
Response time reflect two different time segments: turnout time and travel. While the standard
can be different for turnout time, the benchmark is 60 seconds for most incident types and the
NFPA standard for travel is 4 minutes. The department met this benchmark of 5 minutes on
thirty-four percent (34.71%) of incidents. This yields a gap of 5 minutes and 14 seconds.
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Structure Fires - Demonstrated Performance (Baseline):
To understand the department’s capabilities to deploy fire suppression resources in a timely
manner and establish an effective response force (ERF), an evaluation of just the fire suppression
units was conducted over the 5-year period.
The department’s deployment compliment for structure fires is 2 Engines and 1 Quint in hydrated
areas and an additional 2 tankers in non-hydrated areas. These tankers are cross staffed with the
EMS units and may or may not be available in the initial dispatch. The department is dependent
on mutual aid when their own tankers are not available.
Different resource types and counts are seen below, determined by the first arriving unit’s arrival
and evaluation of the additional needs. The most common compliment of 2 engines and 1 quint
(E2Q1) has a count of 37 events where all three units arrived. From this, the department has
established a baseline performance statement for structure fires.
Apparatus Arrival Count
E1
E1Q1
E1Q1T1
E2Q1
E2Q1T1
E2Q1T2
E2T1
Q1
Q1T1
Grand Total

Event Count 90th TRT First Arrive Avg_FirstArrStaff 90th TRT Last Arrive Avg_Staffsum
11
00:22:29
2.73
00:22:29
2.73
19
00:09:32
2.68
00:14:48
5.42
6
00:09:28
2.33
00:52:29
6.67
37
00:08:30
2.78
00:14:21
8.81
12
00:11:09
2.92
02:04:40
10.42
5
00:12:07
2.80
00:34:15
11.60
1
00:05:44
2.00
00:13:16
5.00
4
00:07:46
2.75
00:07:46
2.75
3
00:16:48
2.00
00:21:27
3.67
98
00:10:27
2.71
00:25:36
7.23
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Standard of Coverage - Structure fire baseline performance statement:
For 90% of all structure fires, within the area of responsibility, the department is capable of arriving
an engine or quint within 08 minutes and 30 seconds, or less, from receipt of the call at the 911
center to arrival of the first unit, staffed with an average of 2.78 staff members.
For 90% of all structure fires, within the area of responsibility, the department is capable of arriving
2 engines and 1 quint within 14 minutes and 21 seconds, or less, from receipt of the call at the 911
center to arrival of all three suppression units, staffed with total staffing average of 8.81 staff
members.
In comparison to the NFPA 1710 standard, the recommendation of 17 firefighters to address
critical task on the initial alarm of a basic residential single family residential structure fire is short
thereby relying on mutual and auto aid departments with longer response times. In addition, total
response times are longer than recommended by the standard in respect to first arriving unit and
full alarm assignment.
Gap Analysis for Structure Fire Response:
It is important to note and comprehend that the NFPA 1710 standard (Standard for the
Organization and Deployment of Fire Suppression Operations, Emergency Medical Operations,
and Special Operations to the Public by Career Fire Departments) is not a legal or binding
requirement for local governments in North Carolina. However, the document is a fire and rescue
service industry consensus standard and is the recognized defining basis that primarily career fire
and rescue departments in the United States model and benchmark services against and is
considered best practice. The consultant team conducted a gap analysis between the Morehead
City Fire and EMS Department demonstrated performance levels with the data that we were
provided for the five-year period in contrast to the NFPA 1710 industry standard. Findings from
that comparison and contrast are that Morehead City had a longer first arriving total response time
by more than two minutes and more than one firefighter fewer than the standard on the first arriving
staff count. In addition, Morehead City responded 1.22 fewer first arriving staff count than the
standard on the first arriving unit. When evaluating the data for full alarm total response time,
Morehead City was almost 4 minutes longer than the standard and more than 8 persons fewer than
the standard with the full alarm staff count.

NFPA 1710

First Arriving Unit
Total Response
Time
06:24

First Arriving Unit
Staff Count

Full Alarm Total
Response Time

Full Alarm Staff
Count

4

10:24

17

Morehead City Fire

08:30

2.78

14:21

8.81

Gap Analysis

02:06

1.22

03:57

8.19
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Ambulance staffing is not shown in the structure fire response data above. This decision was
made due to multiple factors in order for the standard of cover (level of service) to be as credible
as possible. The data above was collected based upon the records of engines, ladders and tankers
responding. Ambulance staffing was excluded because of the EMS call volume that Morehead
City experiences and the activity level of the EMS units. It was also excluded because Morehead
City has not yet conducted a critical task analysis determining the essential function of the EMS
personnel on structure fire responses. It is not known specifically what functions the EMS
personnel would be expected to perform and if their availability would enable them to provide
those functions on a reliable basis. Structure fire response is not their primary function.
Furthermore, EMS and medical standby is also considered an essential function on structure fire
response for firefighter health and safety and MCF&EMS is the EMS provider of EMS service in
Morehead City. Because there is no critical task analysis, the assessment team defaulted to the
national standard for the 98 calls that were evaluated and did not include the ambulance personnel
in the standard of cover. We also recognize that current firefighter staffing is “pulled away” for
tanker operations when necessary and that was an additional consideration as well.
The assessment team recommends that Morehead City Fire and EMS Department
collaborate with Carteret County Emergency Communications to seek ways to reduce call
processing times closer to 60 seconds or less 90% of the time. Specific goals should be set
and performance of call processing times measured to determine how to best reduce the call
processing times for Morehead City.
Morehead City Fire and EMS needs to develop a long-range staffing plan that addresses
being able to respond 17 or more firefighters on structure fire with a full complement of
firefighting staff in a time frame that more closely reflects the national standard. There are
a variety of methods that this can be achieved. Within another section of the report
(Benchmarking) the assessment team identified one specific area where Morehead City is
operating differently than most cities of similar size with the on-duty Battalion Chief.
However, longer term attention is needed to staffing levels within the Morehead City Fire
and EMS Department.
Preface:
The summary information in this document is the result of information analyzed from the
department’s Emergency Reporting fire records system (RMS) for the date range of 01/01/2015 to
12/31/2019. The information from the RMS was not altered and was analyzed as exported from
the system unless otherwise stated. Errors or omissions found in the data, if any, may be noted
throughout the summary if needed to explain abnormalities or findings.
Limited information was found in the data to geographically separate events based on the city
response area, county response area and other response areas. Because the department did collect
latitude and longitude for each event, these events were mapped against a response map provided
by the department and an addition data field added to each record. Many charts and graphs will
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analyze data based on “city”, “within county response area” and “Outside Primary Response Area”
as a result of this data.
Outliers:
During the analysis of the data, it was noted several events had a total response time greater than
1 hour. In a conversation with staff, a common practice was discovered of the PSAP taking a call
from the Coast Guard about an incoming medical call, but the ETA was extended. The PSAP
would leave the call open pending arrival of the ship creating a long call processing time by
definition. Because of this, an outlier policy was created to exclude events with a total response
time greater than 1 hour AND/OR incidents with an incident type 611, where the unit was
cancelled and never arrived. Many of these 611 events contained arrival times, without this
exclusion they would have been counted in the response time analysis.
Apparatus and Staffing:
The department operates with 3 stations hosting 2 engines, 1 quint, 2 tankers and 2 ALS
ambulances and a 3rd ALS unit when staffing allows. Engine and Quint Staffing is a desired 3person crew, but data will show Engine 1 operates with 2-person staff on most events. Tankers are
cross staffed with the ALS units where the ALS units are primary, leaving the tanker for other staff
to respond in the event of a fire.
Demand of Services:
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Demand of Services displayed in the form of incident reports, including exposure reports, are
totaled by the calendar year and unfiltered in any way. Demand of services steadily rise over the
5-year period with a spike in 2018, observed in the months of Sept and Oct due to the impact of
the hurricane. 2019 post an increase of 11.61% from 2015. When separated by a broader
geographical area, responses to the “county response area” are increasing faster than the “city”
response area. County demand growth was 39.46% and city demand growth was 16.10% from
2015 to the highest demand year. Over the 5-year period, 64.53% of these events occur in the
“city” area, 26.36% “within the county response area”. The remaining 9.11% occur “outside the
primary response area”, most likely in the form of mutual/auto aid.
Heat map of demand, by month:
Year
2015
2016
2017
2018
2019
Grand Total

Jan
353
331
319
405
369
1,777

Feb
336
337
321
334
390
1,718

Mar
322
334
365
348
374
1,743

Apr
295
332
393
360
389
1,769

May
352
396
381
411
410
1,950

Jun
377
439
407
417
412
2,052

Jul
406
387
448
435
436
2,112

Aug
375
393
382
413
409
1,972

Sep
347
373
364
537
379
2,000

Oct
369
392
397
479
407
2,044

Nov
316
380
354
378
342
1,770

Dec
355
338
370
344
374
1,781

Grand Total
4,203
4,432
4,501
4,861
4,691
22,688

It should be noted that Morehead City Fire and EMS responded to approximately 4,223 emergency
calls during the 2020 calendar year. The 2020 data was not shown above for two primary reasons.
1) The data analysis was conducted before the end of calendar 2020 hence 2020 data was not
complete and 2) the complexities with COVID across the United States have caused uncommon
trends in call volume, both higher and lower. This data, as should all data, is recommended to be
revised annually and 2020 data can be factored in at a later time. This is consistent with how data
is being managed nationally through guidance from the Center for Public Safety Excellence.
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Using the National Fire Incident Report System (NFIRS), the department’s RMS system will
classify each incident with a specific incident type from one of nine categories. The medical
category yields the highest percentage of events over the 5-year period with 77%. This is slightly
higher than the national average but explained by the department EMS delivery service.

Demand by alarm hour will change for each NFIRS category, but overall, the daylight and business
hours are the busiest times. Demands decline more rapid at the 7pm hour and then start to rise
again in the 7am hour.
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Mutual and Automatic Aid, an NFIRS term, describes whether the department received aid from
another department, gave aid to another department or handled the event with their own resources
(None). This data is entered by the user and if consistently entered correctly, can illustrate the
department’s need for resources other than their own and the need of neighboring department’s
need for them. Aid given and received events are normally larger fire events where multiple
apparatus and staffing resources are needed.
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Response Times:
Although the National Fire Protection Association (NFPA) 1710 document provides response time
benchmarks, fire departments often measure baseline performance, in terms of total response time.
The difference between the benchmark and baseline is referred to as the gap and a gap analysis
should be performed periodically to determine needs and performance improvements that have
been made.
Total response time is the duration of time measured from the event receipt at the Public Safety
Answering Point (PSAP) until the first fire department unit arrives on the scene of the emergency
incident. Total response time should be measured for the first-arriving unit and the arrival of the
full alarm if possible. This time can be broken into many different segments but throughout this
document we will measure the following:
•
•
•

Call processing time – the elapsed time from event receipt at the PSAP to the dispatching
of the first unit.
Response Time – the elapsed time from when a unit is dispatched until the first unit arrives.
Total Response Time – the time elapsed from receipt at the PSAP until arrival of the first
unit on scene.

Another additional measurement that is typically important is time for the full effective firefighting
response force to arrive. However, with the data available to the assessment team, that was not
able to be calculated for Morehead City at this time, especially with the value that mutual aid
departments bring to Morehead City. The fire department will typically evaluate and focus on
response time while call processing time is normally the responsibility of the 911 center, but call
processing plays an important role in the overall response time and the outcome of those we serve
and protect. Because of this, the department should always analyze this information, if provided
by the 911 center, and build relationships with the 911 center to develop a continuous improvement
plan, using NFPA standards as a benchmark.
Evaluation of response times should only evaluate those responses in the department’s primary
jurisdiction, excluding those events where mutual/auto aid was given to other departments, nonemergency response and outliers with justification.
Although NFPA establishes different benchmarks for different event types, for a comprehensive
look at all events (risk) we will use 1 minute for call processing time and 5 minutes for response
time (1 minute for turnout time and 4 minutes for travel time); a total of 6 minutes total response
time. The chart below represents 01/2015-12/2019 and responses within the jurisdiction,
determined by plotting events within the city limits and the county response area. Outliers and
canceled events were excluded.
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With this information a demonstrated performance statement or baseline statement for the all-risk
hazard which can be written as:
Based on last five calendars years, the Morehead City Fire Department is capable of responding
to 90 percent of all events within 11 minutes and 54 seconds, or less, from the receipt of the event
in the 911 center until the first fire department unit arrives.
Charted annually, the 90th percentile total first unit response time is increasing from 2015 to
current.

51
FINAL REPORT – March 11, 2021

Town of Morehead City, North Carolina Fire & EMS Operational Analysis
March, 2021
Total response times for first unit response in the county response area are approx. 29% greater
than city responses.

By breaking out these responses into their NFIRS categories, we can see what types of events
impact the overall performance. Weather and service calls tend to require more call processing
time for many reasons and can be seen in this chart.
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Response by alarm hour shows longer responses in the night-time hours. This is typically caused
by slower turnout times due to firefighters sleeping, although an increase in call processing times
were seen the night-time hours as well, contributing to the total response time. See in charts below.

Call Processing Time:
Using the same filters as above, these charts below represent 01/2015-12/2019 and responses
within the jurisdiction, determined by plotting events within the city limits and the county response
area. Outliers and canceled events were excluded.
Call processing time remains constant by fiscal year and location with some changes based on
night verses day-time hours but event type does prove to be more time consuming for the weather,
special incident and service calls.
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Response Times:
Using the same filters as above, these charts below represent 01/2015-12/2019 and responses
within the jurisdiction, determined by plotting events within the city limits and the county response
area. Outliers and canceled events were excluded.
This is the area where the department has the most control over improvements through station and
apparatus placement, number of apparatus, territory familiarization, turn-out times and many other
factors. Continuous monitoring of these areas will lead to continuous improvement.
When an event occurs in one of the three station areas and another incident occurs in the same
station area within the same timeframe, a unit from another station will response. This will yield
increased response times because of the longer travel distance/time. This is referred to as
overlapping incidents. Reports from the department’s RMS suggest that during 41% of incidents
since 2015, have been followed by another, separate event before the first one was cleared.
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Structure Fires:
For the purpose of this evaluation, structure fires will be defined at NFIRS Incident Types 111,
112, 120, 121, 122, 123. Although the department responded to a total of 258 structure fires over
the five-year period, only 100 meet the definitions above to indicate they occurred within their
jurisdiction, indicated by the NFIRS field for aid type (aid given was excluded).

Of these fires, 59.00% were confined to the fire’s room of origin; a good indicator of the
department’s ability to respond in a timely manner, assemble an effective response force and
extinguish the fire.
These fires generated 2 civilian fatalities, 7 civilian injuries and 3 firefighter injuries.
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Eighty-seven percent (87.02%) of the pre-incident value of these structure and contents were
saved, a total of 15.62 million dollars.
Top 3 area of fire origin: cooking area (27%), bedroom (9%), and wall assemble (7%)
Top 3 heat source: radiated heat from operating equipment (28%), undetermined (27%), electrical
arcing (11%).
Average duration of a structure fire event is 2 hours, 10 minutes.
Fiscal Year

Pre-Incident Value

Fire Losses

2015
2016
2017
2018
2019
Grand Total

$3,406,535
$1,555,713
$4,785,301
$2,488,749
$5,713,429
$17,949,727

$93,800
$37,300
$1,138,000
$681,844
$378,067
$2,329,011

Percent
Saved
97.25%
97.60%
76.22%
72.60%
93.38%
87.02%

Avg
Duration
1:44:42
1:02:52
2:25:35
2:42:00
2:39:12
2:09:59

NFPA 1710, 2016 edition, has set the following performance objectives for the first arriving unit:
Call Processing Time: 01:04 | Turnout Time: 01:20 | Travel Time: 04:00
First Arriving: 06:24 | Full Alarm: 10:24
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The chart below evaluates against the 2016 edition of NFPA 1710, gives the percentage of
compliance and the actual time (hh:mm:ss) at the 90th percentile of the first arriving unit for the
100 events within the jurisdiction over the last 5 years.
The first arriving unit could have been any unit and not necessarily a unit capable of fire
extinguishment, but capability of assuming command of the event. The department’s
administrative chiefs will respond from the office or home when needed but the actual battalion
chief, responsible for command, is one of the staff on the engine or quint.

Structure Fire Response
Response Benchmark Goals (set here)
Call Processing Time

Response Time

Total Response Time

0:01:04

0:05:20

0:06:24

% Benchmark Goals Met
Call Processing

Response Time

Total Response Time

76.00%

53.00%

57.00%

90th Percentile Demonstrated Performance (baseline)
90th CP

90th RT

90th TRT

0:01:35

0:08:26

0:09:28

City Structure Fire events: 59

City Structure Fire Response
Response Benchmark Goals (set here)
Call Processing Time

Response Time

Total Response Time

0:01:04

0:05:20

0:06:24

% Benchmark Goals Met
Call Processing

Response Time

Total Response Time

72.88%

62.71%

67.80%

90th Percentile Demonstrated Performance (baseline)
90th CP

90th RT

90th TRT

0:01:38

0:07:47

0:09:32
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County Structure Fire events: 41

County Structure Fire Response
Response Benchmark Goals (set here)
Call Processing Time

Response Time

Total Response Time

0:01:04

0:05:20

0:06:24

% Benchmark Goals Met
Call Processing

Response Time

Total Response Time

80.49%

39.02%

41.46%

90th Percentile Demonstrated Performance (baseline)
90th CP

90th RT

90th TRT

0:01:21

0:08:26

0:09:23

Structure Fires evaluation with fire suppression units only:
To understand the department’s capabilities to deploy fire suppression resources in a timely
manner and establish an effective response force (ERF), an evaluation of just the fire suppression
units was conducted over the 5-year period.
The department’s deployment compliment for structure fires is 2 Engines and 1 Quint in hydrated
areas and an additional 2 tankers in non-hydrated areas. These tankers are cross staffed with the
EMS units and may or may not be available in the initial dispatch. The department is dependent
on mutual aid when their own tankers are not available.
Total response time and staffing for structure fires were evaluated within the jurisdiction where an
engine, quint or tanker was dispatched and arrived. The 90th percentile total response time of the
first fire suppression unit’s arrival with average staffing was analyzed AND the 90th percentile
total response time of last unit’s arrival with average overall staffing.
Different resource types and counts are seen below, determined by the first arriving unit’s arrival
and evaluation of the additional needs. The most common compliment of 2 engines and 1 quint
(E2Q1) has a count of 37 events where all three units arrived.
From this, the department has established a baseline performance statement for structure fires.
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Apparatus Arrival Count
E1
E1Q1
E1Q1T1
E2Q1
E2Q1T1
E2Q1T2
E2T1
Q1
Q1T1
Grand Total

Event Count 90th TRT First Arrive Avg_FirstArrStaff 90th TRT Last Arrive Avg_Staffsum
11
00:22:29
2.73
00:22:29
2.73
19
00:09:32
2.68
00:14:48
5.42
6
00:09:28
2.33
00:52:29
6.67
37
00:08:30
2.78
00:14:21
8.81
12
00:11:09
2.92
02:04:40
10.42
5
00:12:07
2.80
00:34:15
11.60
1
00:05:44
2.00
00:13:16
5.00
4
00:07:46
2.75
00:07:46
2.75
3
00:16:48
2.00
00:21:27
3.67
98
00:10:27
2.71
00:25:36
7.23

Standard of Coverage - Structure fire baseline performance statement:
For 90% of all structure fires, within the area of responsibility, the department is capable of arriving
an engine or quint within 08 minutes and 30 seconds, or less, from receipt of the call at the 911
center to arrival of the first unit, staffed with an average of 2.78 staff members.
For 90% of all structure fires, within the area of responsibility, the department is capable of arriving
2 engines and 1 quint within 14 minutes and 21 seconds, or less, from receipt of the call at the 911
center to arrival of all three suppression units, staffed with total staffing average of 8.81 staff
members.
In comparison to NFPA 1710, the recommendation of 17 firefighters to address critical task on the
initial alarm is short thereby relying on mutual and auto aid departments with longer response
times. In addition, total response times are longer than recommended by the standard in respect to
first arriving unit and full alarm assignment.

NFPA 1710

First
Arriving First
Arriving Full Alarm Total Full Alarm
Total Response Staff Count
Response Time
Staff Count
Time
06:24
4
10:24
17

Morehead
City 08:30
Fire
Gap Analysis
02:06

2.78

14:21

8.81

1.22

03:57

8.19
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Staffing Structure Fires:
Average staff count per unit type indicates Engine 2 (quint) and Engine 3 riding 3 staff members,
Engine 1 riding 2 staff members, Tankers with 1 staff member (cross staffed with EMS unit) and
chief officers with 1 staff member on most incidents. Based on the 100 incidents above.

Unit Type / Unit
Inci Count Min Staff Count Avg Staff Count Max Staff Count
Chief officer car
MH-01
58
1
1.00
1
MH-02
49
1
1.02
2
MH-03
80
1
1.00
1
Engine
MH-E1
84
1
2.56
5
MH-E3
75
1
3.01
6
Quint
MH-E2
92
1
3.08
7
Tanker & pumper combination
MH-T1
17
1
1.39
3
MH-T3
22
1
1.05
2

Staffing All Events:
When evaluating the staff for all events within the area of responsibility for the 5-year period,
staffing remains constant with structure fires indicating Engine 2 and Engine 3 are staffed at 3 staff
members the majority of incidents, Engine 1 with 2 staff members, Tankers with 1 staff and Chief
Officer vehicles with 1 staff member.
Unit Type / Unit
Inci Count Min Staff Count Avg Staff Count Max Staff Count
Chief officer car
MH-01
479
1
1.01
2
MH-02
518
1
1.02
2
MH-03
368
1
1.01
2
Engine
MH-E1
2497
0
2.29
5
MH-E3
2431
1
2.96
6
Quint
MH-E2
1920
1
2.95
7
Tanker & pumper combination
MH-T1
70
1
1.34
3
MH-T3
88
1
1.39
2
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EMS and Mutual Aid:
As defined and outlined earlier, EMS units were not included in the above analysis. We also
previously noted why MUTAL aid is not included because it takes an individual prompt from the
department for the response. However, both components are valuable components of the overall
response for Morehead City Fire and EMS. For Mutual Aid purposes, it would be typical that
Beaufort would be able to provide 2 firefighters to respond to Morehead City. It would be typical
that Atlantic Beach would be able to provide 3 firefighters to respond to Morehead City. The
concern on the response of these up to 5 additional mutual aid firefighters – should they be able to
come from the adjoining jurisdictions – is the time delay and that their response would not be
within the time limits for a municipal response standard. However, that in no way diminishes the
value of their assistance once they arrive. It delays establishing enough firefighters necessary to
assemble an effective firefighting force.
Travel Time Concerns:
The assessment team’s review of travel times for Morehead City Fire and EMS prompted question
on a number of calls where fire apparatus utilize US 70 – Arendell Avenue. Travel times are longer
than the modeling would project indicating that traffic is backed up at times, especially in busy
summer months and tourist seasons and fire apparatus may not be able to navigate through the
traffic.
Many North Carolina cities have similar issues and find that using signal preemption is an effective
tool to help fire apparatus and EMS units safely go through traffic signals when responding to
emergency calls. Most systems today use radio frequency transmission between the traffic signal
and the responding emergency vehicles. Grants for installation of this equipment may be available
through the North Carolina Department of Transportation, or other sources. The traffic signal
preemption may be installed in segments as well. The systems are proven effective at safely
moving traffic and improving response times for emergency vehicles and can reduce overall
response times by as much as 30 seconds per intersection in heavily congested areas, such as US
70 would be in summer months. More detailed information through a study is found at:
https://www.gtt.com/project/evp-study/
The assessment team recommends that Morehead City consider implementing traffic signal
preemption equipment for emergency vehicles when conditions allow to reduce travel time for
emergency vehicles and improve overall response times. An ongoing, consistent analysis by the
Fire Chief or his designee of any emergency response that exceeds defined time parameters will
further identify and define the considerations needing the highest priority attention in the
response system.
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5. EMS OPERATIONAL EVALUATION
The assessment team engaged significant resources in reviewing the EMS operation of the
Morehead City Fire and EMS Department including an analysis of the response analysis, call
processing and dispatch times, response trends, travel times, scene times, transport times and
hospital turnaround times, call distribution including top 25 EMS nature codes for calendar year
19-20 and day of week analysis. In addition, a thorough analysis of the EMS workload was
conducted by day of week and time of day. The team outlined future challenges and opportunities
as well as a system demand analysis.
The EMS component of the Morehead City Fire and EMS Department seems to be well run and
administered based on current demand. However, focus needs to be provided on the future as
demand increases for EMS resources. A joint emphasis with the 911 center on a data driven
approach to system performance monitoring and improvement will ensure the highest level of
service to the citizens and visitors of Morehead City, as well as a measured approach to ambulance
staffing/expansion.
The assessment team developed the following four strategic recommendations relative to
improving EMS operations:
The assessment team recommends that Morehead City Fire and EMS Department work with
Carteret County Emergency Communications to bring dispatch times for Morehead City within
the state recognized standard of 90% of incidents being dispatched within 90 seconds of call
receipt.
It is the recommendation of the assessment team that the Morehead City Fire and EMS
Department develop response time standards based on the medical priority of events (alpha
through echo). This response time standards should be reflective of the “customer perceived
response time” or the time from 911 initiation to the arrival of the fire/EMS crews and be set up
on a percentile basis.
The assessment team recommends that Morehead City Fire and EMS closely monitor staffing,
while in the immediate future continue peak demand EMS staffing, with a focus on the unit
hour workload utilization identified within this study. Establishing a third in service EMS unit
consistent with the demand analysis would improve the overall service level in the most efficient
manner for the overall EMS service delivery system.
The assessment team recommends that Morehead City Fire and EMS change protocol so that
EMS ambulances are sanitized prior to the ambulance being marked “in service” in the data
system to capture a more realistic patient turn-around time from the time a call is dispatched
until the ambulance is fully ready to accept another patient. This situation has been heightened
by the COVID crisis.
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Overview of the EMS Operations:
A comprehensive data request was sent to the Morehead City Fire and EMS Department (MCFD)
departmental leadership, and they were very responsive in providing information for the evaluation
team. They are licensed and in full compliance with the North Carolina Office of EMS
(NCOEMS). A review of OEMS required Peer Review meetings were reviewed, and MCFD had
a presence at all meetings in the last two years (with the transition to a virtual format in 2020 due
to COVID concerns). The evaluation team did a review of the provided infection control and
respiratory protection programs; with only minor recommendations for improvement specifically
around N95 requirements that have become prevalent in 2020. Any changed to these documents
should be vetted with the department’s occupational health provider. The evaluation team also
reviewed the continuing education plan of the Fire Department, and much of the education is
provided through Carteret Community College in compliance with Medical Direction and
NCOEMS requirements. The Department also contracted with factory authorized repair personnel
for their most valuable medical assets, such as stretchers and cardiac monitors. It is suggested the
department develop similar policies and replacement schedules for all durable medical equipment
and include the details of the vendor’s scope of work and OEM certification.
Response Analysis:
The assessment team’s analysis was conducted remotely due to the pandemic, and did not have
direct observation of the operations of Morehead City Fire and EMS Department or the 911
Center. Observation is a valuable tool in defining processes and making improvement
recommendations. For instance, the department routinely clears EMS units at the hospital
without completing documentation of the patient encounter or restocking, which shows their
“service time” and “hospital times” to be very short, when in reality they have to complete those
tasks once cleared from the event. Additionally, with the data provided, it was difficult to assess
the impact of multi-patient incidents on the system’s unit availability. However, it is known that
a motor vehicle collision with more than 2 patients, routinely could tie up all their ambulances.
The evaluation team conducted a review of CAD data provided by the Carteret 911 Center for
Calendar Years 2019 and 2020. There was some initial delay in getting a CAD output in a CSV
format, but all parties worked diligently with the vendor to secure from Southern CAD. One area
for consideration of improvement is standardizing output reporting from the 911 Center to the
Department for ongoing evaluation. Additionally, it is suggested that the 911 Center work with
their CAD vendor to develop business rules related to timestamps, specifically to eliminate missed
times. A number of records were found to have errors in time sequencing of events or missing
timestamps (i.e., a unit cannot have an arrival time prior to enroute or a transport time with no
scene arrival time). At a minimum, the CAD should warn the user of a potential error in time
sequencing of events. There are also a number of other solutions to improve accuracy of reporting,
that are beyond the scope of this engagement.
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An extensive review of the Morehead City Fire Department EMS responses for Calendar Year
2019 and Fiscal Year 2020 (FY19 and FY20) was conducted using a number of industry metrics.
A data set was requested to include call received, dispatch, enroute, arrived, transport, at hospital,
and cleared times, as well as priority, disposition, and primary unit. Each data element was
examined, and a number of calculations were performed, using both average and ninetieth
percentile.
The anatomy of an EMS event has numerous components, each with a time interval that can be
quantified and evaluated. Specifically, dispatch, chute time (wheels rolling), hospital turnaround
(Destination/Recovery internal) were evaluated against North Carolina College of Emergency
Physicians policies (EMS Dispatch Policy 1, Service Metric Policy 1, and Service Metric Policy
2) are attached.

Call Processing and “Chute” Time:
All EMS events over the two-year period were analyzed. The CAD system captures the time the
request for service is received and when the event is dispatched. Without direct observation, it is
difficult to analyze the processes currently used, as far as when the event is created (i.e., at off
hook with the caller or once the determination of response is obtained), and when the dispatch
function is initiated (at initiation of the dispatch or after encoding the station has occurred). The
CAD did not capture a “time routed for dispatch” to allow this interval to be further broken down
for the amount of time the event sits in the telecommunicators “queue” while the call taker is still
off hook with the caller. Analysis of the call intake process should be further studied but is beyond
the scope of this study. The evaluation team found the average time for medical call processing to
be:
•
•

119.48 seconds or just under 2 minutes on average
131.32 seconds or 2 minutes and 11 seconds at the 90% percentile

The recommendation of the North Carolina College of Emergency Physicians (NCCEP)
recommends 90% of incidents be dispatched within 90 seconds of call receipt.
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Chute time data was also analyzed using the provided data set and found to be 108.35 seconds or
1 minute 48 seconds on average or 165.13 seconds or 2 minutes and 45 seconds at the 90%
percentile. Again, since direct observation did not occur, it is unknown the factors that could be
affecting enroute times, since as station layouts, method of transmitting enroute notifications, or
other potential delays. The recommendation of NCCEP is 90% within 90 seconds.
The assessment team recommends that Morehead City Fire and EMS Department work with
Carteret County Emergency Communications to bring dispatch times for Morehead City within
the state recognized standard of 90% of incidents being dispatched within 90 seconds of call
receipt.
Response:
An examination of overall response reveals several notable trends; specifically, that Morehead
City Fire and EMS Department has expected “seasonality” of trend during summer months when
the population of the city increases, as a coastal community is subject to hurricane response as
noted by the spike in September 2019, and MHFD had a significant decline of call volume in the
March-May timeframe 2020 when many of the “Stay at Home” orders were instituted in North
Carolina.

Travel time:
A review of all EMS events did reveal excellent travel times by the units assigned. Given the
relatively small geographic footprint of the primary response area, this is not surprising (23 square
miles). The average travel time for all medical events was 289.42 seconds or 4 minutes and 48
seconds. We also looked at the average if zero “0” response times were removed. This is done
because often these are self-initiated events and could artificially lower the average in some
systems. In the case of Morehead, when “0” was removed, the average travel time was 311.23
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seconds or 5 minutes and 12 seconds; so minimally impacted. 90th percentile travel time was
532.95 seconds or 8 minutes and 50 seconds.
Travel time performance was excellent for the department; however, it is the recommendation of
the assessment team that the Morehead City Fire and EMS Department develop response time
standards based on the medical priority of events (alpha through echo). This response time
standards should be reflective of the “customer perceived response time” or the time from 911
initiation to the arrival of the fire/EMS crews and be set up on a percentile basis.
An example of a differentiated response matrix is below:
Priority
Alpha
Bravo
Charlie
Delta
Echo

Definition
Non-emergency
Limited Emergency
Potential Emergency
Potential
life-threatening
emergency
Life Status Questionable

Percentile
80%
85%
90%

Time
15:59
14:59
12:59

90%
90%

10:59
8:59

This allows the system to have clearly established goals and ensure that the potentially most urgent
events are handled with the highest priority. This becomes even more important for a system that
has seasonality of trend to adjust in the summer months when volume increases. In discussion with
departmental leadership, it was also noted that traffic congestion at peak travel times was a
significant concern with roads being nearly impassable due to traffic volume.
Scene times, transport times and hospital turnaround times:
No standard existing for scene times, with the exception of time sensitive emergencies such as
major trauma, strokes, and ST elevation myocardial infarctions. A review of CY19 and CY20
reveal an average scene time of just under 12 minutes, 17 minutes if “0” scene times are excluded,
and a 90% percentile of 25 minutes.
Transport times ranged from 6 – 10 minutes across both calendar years studied. Similarly, hospital
turnaround times for transports averaged 20 minutes or 25 minutes at 90% percentile, which is
excellent. NCCEP recommends 90% of all transports should clear within 30 minutes, and many
systems have seen turnaround times dramatically impacted by COVID. Total call times for the
system average just under 43 minutes, and 66 minutes at the 90% percentile. As noted earlier, the
work practice for the department is to clear the hospital quickly and return to the station to
complete patient documentation and restocking, and thereby does not give a full reflection of
commit time on an EMS event.
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Call Distribution:
We also examined a number of metrics around call volume trends by Day of Week and Hour of
Day for both Fire and EMS calls. It should be noted that “moments of demand” are really looking
for trends in human behavior that allow the department to match the supply of resources to the
normal circadian cycles of humans. Morehead City Fire and EMS hour of day analysis was similar
to the majority of departments in the US and are busiest when people are up from 0600 to 2300
daily, and perhaps a slight shift to later hours on weekends. We also looked at the demand for fire
versus EMS calls, as well as a comparison to total responses. Fire standards of cover must be
maintained on a 24 hour a day basis since properties are static and require protection at all times.

70
FINAL REPORT – March 11, 2021

Town of Morehead City, North Carolina Fire & EMS Operational Analysis
March, 2021

71
FINAL REPORT – March 11, 2021

Town of Morehead City, North Carolina Fire & EMS Operational Analysis
March, 2021

Top 25 EMS nature codes for CY19-20

Day of week analysis
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EMS Workload:
The Morehead City Fire and EMS Department always maintains a minimum of two (2) advanced
life support (ALS) ambulances on duty. They strive to staff a third unit when personnel availability
allows. A review of workload indicates that they are currently managing workload adequately well
for EMS but should be planning for future volume increases. In general, when staffing on a 24hour basis, the unit hour utilization for demand UHU(d) of crews should not exceed 0.4 or a unit
hour utilization transport UHU(t) < 0.25. MCFD is currently functioning in that range, based on a
minimum of 2 transport ambulances, but should consider adding additional staffing in the future.
On the below heat map, a UHU of 0.40 is observed during several intervals, which means that 40%
of the time in that one-hour interval, both ambulances were tied up on an event. When EMS
staffing is considered, you are paying to have units available for district coverage and response,
and given some of the peaks in the system, there are times that coverage can be jeopardized and
no ambulances are available for the next medical response. There are a myriad of staffing options
for the department to consider, including adding additional resources to staffing such as the third
EMS unit or a “peak demand” or Monday - Friday 0800-1600. The other workload issue that is
beneficial is that crews are allowed to rotate between ambulances and fire apparatus, which allows
for some balancing of workload.
The assessment team recommends that Morehead City Fire and EMS closely monitor staffing,
while in the immediate future continue peak demand EMS staffing, with a focus on the unit
hour workload utilization identified within this study. Establishing a third in service EMS unit
consistent with the demand analysis would improve the overall service level in the most efficient
manner for the overall EMS service delivery system.
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If additional unit hours were added to the Monday-Friday 0800-1600, workload recalculated:

Therefore, in order to have the greatest positive impact on the overall EMS service delivery system,
strengthening the system by adding a third EMS unit during the peak period would raise the overall
performance of the EMS system. Many system managers would consider setting up an EMS unit
with two personnel to operate on a 40-hour workweek working this peak time schedule to take a
workload at the highest impact to the overall system. This would be a reasonable first step at
staffing level considerations for Morehead City to make.
Future Challenges and Opportunities:
The market for firefighters, EMT’s, and paramedics continues to be challenging throughout the
state. Requiring full time staff to be dual credentialed as firefighters and EMT’s, at a minimum,
presents additional challenges. The department is considering single role medical providers and
has hired some PRN staff for coverage. This is a viable option to increase staffing during peak
demand (weekdays and summer). This decision will require extensive internal review by
management to determine the best course of action and concerns of equity (shift schedules, rank
structure, pay schedule and so on).
Demand Analysis:
To get a true sense of system capacity and reliability, we calculated a number of metrics based on
historical call volume, unit staffing, and evaluated unit reliability. This approach was first
developed by Jack Stout in the 1970’s and has been refined for many years. Specifically, we
evaluated each day of the week over a 60-week period to evaluate:
•
•
•

minimum and maximum calls
scheduled unit hours
mean (average) calls
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•
•
•

standard deviation (a measure of variability of call volume within the period)
smoothed average peak (a Stout metric that represents a ~95% confidence of performance),
and serves as a basis for minimal staffing
2 standard deviations above the mean (represents 95.4% of all data)

In the attached, the bars indicate minimum and maximum calls with the hour interval based on
historical demand, but does not include forecasted future demand. More importantly, when the
dark blue line exceeds the green line, the system is likely running out of resources. It is
important to note the data for Monday, Wednesday and Thursday in particular.
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Hospital Turn Around Times:
Data reported to the assessment team initially reflected quick turn-around times for EMS units at
the hospital. A closer review indicated that a reporting procedure should receive attention. Unit
times were showing that the EMS unit was clear from the hospital, however, they needed to go
back to the station to be sanitized. This is particularly true during the COVID crisis. Until they
were properly sanitized, they were not ready for the next patient. Hence, they ambulance was not
truly ready to accept the next call and some of the reported hospital turn-around times may not
reflect actual turn-around times.
The assessment team recommends that Morehead City Fire and EMS change protocol so that
EMS ambulances are sanitized prior to the ambulance being marked “in service” in the data
system to capture a more realistic patient turn-around time from the time a call is dispatched
until the ambulance is fully ready to accept another patient. This situation has been heightened
by the COVID crisis.
EMS Best Practice Data:
Below is best practice data from the North Carolina Office of Emergency Medical Services relative
to the EMS program within the Morehead City Fire and EMS Department:
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6. INSURANCE SERVICES OFFICE (ISO) ANALYSIS
The assessment team reviewed Morehead City’s last insurance services office report and identified
some areas of opportunity to improve the City’s insurance rating, which has a direct impact on the
property insurance that most commercial businesses pay and serves as an economic development
tool for the City of Morehead City. The lower the insurance rating (or ISO) number, the better the
rating and the lower the cost of property insurance is as a typical rule.
The City of Morehead City’s current rating is “Class 3” within the municipal limits and “Class 4”
in the unincorporated areas. The ratings were last awarded in 2015. The department is due to be
re-evaluated in the immediate future as the state inspection schedule is based on a five-year cycle
so the importance on assuring readiness for ISO evaluation is now. Once the notice of re-rating is
received the ability to make any additional changes will end as the notice will offer the cut off for
evaluation purposes.
Emergency Communications credits for 10 percent of the overall public protection classification
rating. The assessment team recommends that Carteret County would benefit ISO credit for all
fire departments by making secondary notification method enhancements in order to receive
maximum available credit in this category. While it may not be possible to make those changes
before Morehead’s City’s next evaluation, this recommendation could be made a priority moving
forward.
There are also some attrition areas where the department could gain some additional credit under
the fire department section of the rating schedule. When replacing the current ladder truck which
is at or near the end of its life cycle, some additional ISO credit could be received by replacing the
70-foot ladder with a 100-foot ladder. This enhancement would give the department more
capability. In addition, as new facilities are constructed, adding fixed training facilities to those
stations when and where possible will add significant ISO credit and enable a higher degree of
training for Morehead City firefighters. As an example, ISO desires all firefighters to have 18
hours of fixed facility training annually for maximum credit.
The assessment team has developed a series of ISO related recommendations for the Morehead
City Fire and EMS Department that include:
It is recommended that Morehead City Fire and EMS place significant emphasis and high
priority on the cumulative ISO packet that is submitted PRIOR to the next evaluation. The rating
system now utilizes much of the packet information in making rating determinations before the
site visit. Site visits are more limited in scope than has traditionally been the practice, so the
importance on the packet is emphasized. Utilizing outside subject matter expert assistance may be
beneficial for Morehead City to consider at that time. As an example of the importance of this
process, the department needs to clearly identify four separately designated public
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education/prevention/outreach programs that are conducted within the packet in order to receive
proper credit.
Also reflected in the CRR portion of this report, Morehead City needs to significantly prioritize
conducting commercial pre-fire plans of 100% of all properties as soon as conditions will allow.
Utilization of retired, trained firefighters is an effective manner many North Carolina Cities are
finding to accomplish this task effectively.
Analysis:
Insurance ratings indicate the fire department’s ability to suppress fire and minimize losses. The
ratings provide a structure of needs analysis based upon the community that is served. The better
the insurance rating, typically the less property insurance the owner pays. This comparative chart
below illustrates how the ratings can affect insurance premiums. In North Carolina, most
homeowners see reductions in premiums between Class 10 and Class 6. Commercial properties
recognize savings all the way to Class 1. Also, complementary to the improvement in ratings would
be the historical reduction of loss due to fire as illustrated below. It is very typical that
municipalities in North Carolina desire to achieve an insurance rating of Class 6 or better.
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Subject Matter Expert Review:
December 9, 2020 – 15:30
SME AC Daniels, Chief Fulk and NCFCC Staff
Overall:
Last ISO grade was 2015 with Derrell Raynor.
Not aware of the next date but expecting it in 2021.
Current ISO is 3 in the city and 4 in the county.
Grading schedule grades what you have, versus what you need for the grade.
Communications:
Not sure if other ratings have improved since 2015.
Dispatch circuits were short in 2015 for Carteret County.
Total calls annually are 4,700 for MCFD.
A second means of dispatch is identified by ISO as needed for MCFD’s call volume.
A second frequency or other means of notification would help grading.
Active 9-1-1 will not count currently as a means of notification.
Dedicated phone lines to fax machines, second frequencies are good.
Notification has to print or alert to credit. Communications should be able to do that.
Rip and run printers are also ideas to consider if communications can handle.
Also monitoring for integrity was missing – how do you know the communication system is not
working?
MCFD has both VHF and 800 access capability. Primary dispatch is on VHF.
800 could be used as a secondary method of notification for ISO credit as well.
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Transylvania County is using this model.
The CAD monitor could work if it had some kind of audible alerting mechanism.
Raising the level of communication will “rise all the boats” in the county.
Carteret County would benefit all fire departments with communications points by making
secondary notification method enhancements.
Fire Department Overall:
All engines have the full complement of equipment identified by ISO
Station 1 = 1 engine, 1 2000-gallon tanker, 1 ambulance, minimum staffing is 4 – 2 on engine and
2 on ambulance.
Station 2 = 1 70’ quint, 1 ambulance, 1 QRV, minimum staffing is 3 plus administration (Chief,
EMS Coordinator, Deputy Chief, Asst Chief, Fire Marshal – 5 uniformed)
Station 3 = merged in 2014 with Wildwood, washed out by Florence, using a mobile home and
bay space at Wildwood. 1 engine, 1 2000-gallon tanker and ambulance plus the reserve engine.
No longer have a service truck at Wildwood. 5 minimum staffing – 3 on engine, 2 on ambulance.
Quint is responding to all structure fire calls. MCFD should have two points credit.
MCFD is looking at replacing the current quint with a 100’ ladder currently.
Staffing:
Minimum staffing policy is thirteen (13) firefighters per day.
Staffing/Personnel has increased by six (6) since the last evaluation.
Scored 9.35 last time on staffing. Could see another point or more on personnel.
Training:
MCFD received 4.37 on training.
To get facility training, MCFD has to travel.
18 hours of facility training is desired by ISO for all personnel.
For firefighters that travel to training facilities, try to count that as facility training.
For a fixed facility - 2 dedicated acres, 32 feet high for the Con-ex boxes is needed.
Climbing elements can be included in the new fire station as well.
Fixed facility training needs to be considered with the next fire station construction.
Company Training:
Seeking each member to receive 16 hours per training per month – 192 annually.
Credit is only given for 12 hours for EMS only classes.
Some items can cross over like ropes.
Physical fitness can credit for up to 20 minutes per day.
Officer Training:
Worth 12% of the overall training grade.
Previous report didn’t properly reflect MCFD credit.
Officers need 12 hours of continuing education.
2015 review may not have properly credited due to an ISO computer error/omission.
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EVERY staff member in a leadership position at MCFD were required to go through the classes.
Most likely this was a system error and not a MCFD error or omission.
Driver Training and Other training:
MCFD Did not receive 100% credit.
Need to document 60 hours before a new driver is put on with a written program.
Pump classes and EVD classes before a new driver.
Time training on the truck can count if the training is documented properly.
Existing driver program is 12 hours and MCFD received 100% credit.
Hazmat training – 6 hours and MCFD received 100% credit.
Recruit training – mostly hiring trained firefighters 95% of the time can earn 100% credit.
Pre-fire plans – worth one of the 9 total points.
Currently MCFD needs 100% of commercial pre-fire plans with follow up. MCFD is only at about
20% complete with pre-fire plans at this time. This is primarily due to workload at MCFD because
46% of calls are overlapping other calls.
Discussed using the best practices model of hiring MC retired personnel (under 1,000 hours a year)
that some cities use to make up this gap.
There will need to be four mutual aid training sessions with all personnel annually.
Training credit ends when the notice of inspection is issued, so the credit ends on the date of notice.
It would be best to get what training is possible before notice is given of the coming
inspection.
Difficulties and complexities with COVID are fully noted.
Water Supply:
Graded 18.5 out of 30 points available for the city.
All hydrants should have steamer connections with two 2.5 connections.
Be careful in the preliminary packet to outline your hydrant.
MCFD did receive all 7 points for hydrant inspection.
A review of the packet before it is submitted is highly suggested. NCFCC can help with this.
Bonus Points:
Fire inspections – city does the city and ETJ and the county does outside the ETJ.
MCFD has two persons in their inspections department. Staffing levels most likely the issue of
why no further points were earned.
Fire Safety – 2.2 available, MCFD got 1.83 credit. Was credited for 2 programs instead of 4
programs.
There needs to be four separately designated education/prevention/outreach programs.
MCFD does a tremendous job with public education and documents it well.
Need four different program types. Schools may have only counted as one program in the last
evaluation. Show the different programs and show the percentage of the population you covered
with those programs.
MCFD has personnel with fire safety educator – MCFD received 100% credit.
Car seat program can count as a program.
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Social media can count if there are documented records.
Value of 1.1, MCFD received .9 for fire investigations. Additional training for the fire investigator
would have brought that to the max. Three personnel have the CFI.
Next Steps:
Recommendation of reviewing the packet when it goes in and review the report when it
comes back in.
Packet will need to go back in 60-90 days before inspection.
MCFD to identify any other questions on ISO before we come back together with the deployment
review.
Other:
51 personnel and includes EMS
Could the current Deputy Chief be overloaded managing both training and operations?
Review the staffing levels relative to EMS services for training.
Deployment Analysis:
NCFCC reviewed the GIS analysis with the SME and determined that no significant adverse
impact would be realized by a minor relocation of Fire Station 3 to an area at or near the current
station 3 (within an approximate one-half mile from current location) would be recognized within
the ISO rating schedule.
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Staffing Considerations:
An adequate number of firefighters to work structure fires is critical to the safety of the public and
of the firefighters. Also, the largest portion of the ISO rating is staffing (15%). The information
below is provided as guidance for Morehead City to consider moving forward.
NFPA 1710 SUMMARY/HIGHLIGHTS
NFPA 1710
Fireground Staffing Levels for Career Fire Departments
NFPA 1710 provides the minimum requirements relating to the organization and deployment of
fire suppression operations, emergency medical operations, and special operations to the public by
career fire departments.
For the 2016 edition of the standard, subsection 5.2.4 on fire department service deployment was
revised to include three new occupancies, along with the appropriate response staffing levels for
each. The minimum staffing level for each occupancy is listed below. (For the full breakdown of
staffing requirements by position, refer to the subsections specific to each occupancy in 5.2.4.)
Single-Family Dwelling — minimum of 16 members (17 if aerial device is used)
The initial full alarm assignment to a structure fire in a typical 2000 ft2 (186 m2), two-story, singlefamily dwelling without a basement and with no exposures must provide for a minimum of 16
members (17 if an aerial device is used).
Open-Air Strip Mall — minimum of 27 members (28 if aerial device is used)
The initial full alarm assignment to a structure fire in a typical open-air strip shopping center
ranging from 13,000 ft2 to 196,000 ft2 (1203 m2 to 18,209 m2) in size must provide for a minimum
of 27 members (28 if an aerial device is used).
Garden-Style Apartment — minimum of 27 members (28 if aerial device is used)
The initial full alarm assignment to a structure fire in a typical 1200 ft2 (111 m2) apartment within
a three-story, garden-style apartment building must provide for a minimum of 27 members (28
if an aerial device is used).
High-Rise — minimum of 42 members (43 if building equipped with fire pump)
The initial full alarm assignment to a fire in a building with the highest floor greater than 75 ft (23
m) above the lowest level of fie department vehicle access must provide for a minimum of 42
members (43 if the building is equipped with a fire pump).
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Other: Fire departments that respond to fires in occupancies that present hazards greater than those
found in 5.2.4 shall deploy additional resources as described in 5.2.4.5 on the initial alarm.
NOTE: Even though fire ground staffing levels have changed, NFPA 1710 continues to require
that engine companies be staffed with a minimum of 4 on-duty members, as stated in subsection
5.2.3. In addition, paragraph 5.2.2.2.1 requires that the fire department identify minimum company
staffing levels as necessary to meet the deployment criteria required in 5.2.4 to ensure that a
sufficient number of members are assigned, on duty, and available to safely and effectively respond
with each company.
Material used in this summary is taken from the 2016 edition of NFPA 1710, Standard for the
Organization and Deployment of Fire Suppression Operations, Emergency Medical Operations,
and Special Operations to the Public by Career Fire Departments. This reprinted material is not
the complete and official position of the NFPA or its Technical Committees on the referenced
subject, which is represented solely by the standard in its entirety. That standard can be accessed
online at www.nfpa.org.
Comparative Analysis for National Standards on Deployment and Staffing
NFPA 1710 – Staffing Standard for Primarily Career Fire Departments:
First due travel times – 4 minutes or less 90% of the time.
Full assignment assembly times – 8 minutes or less 90% of the time.
Staffing - each company with at least four firefighters.
Turn-out times = 80 seconds for fire calls, 60 seconds for medical calls.
Travel time = 4 minutes or less for fire calls or medical calls.
Effective response force
- 17 firefighters on a typical residential structure fire
- Arrival within 8 minutes or less
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NORTH CAROLINA CITY MANAGER GENERAL GUIDANCE ON
DEVELOPING FIRE AND RESCUE SERVICE DELIVERY LEVELS

Performance Modeling for Typical Residential Structure Fire Response
Assistance to Local Jurisdictions in Establishing Their Desired Level of Service
BACKGROUND:
Inputs influence outcomes. Within the effective delivery of fire and rescue services, response time
elements are directly proportional to expected outcomes. In recent years, significant scientific
research has substantiated the correlation of response times and number of trained firefighters
necessary on the scene of structure fires to produce positive outcomes. Each local jurisdiction is
encouraged to identify what specific hazards and risks exist in their individual communities. Also,
local jurisdictions can evaluate their fire and rescue level of service or standard of cover for each
type of service that they provide. From this collective information, progressive jurisdictions can
effectively set a positive course for continuous improvement.
In order to strengthen fire protection service delivery systems and to empower local jurisdictions
to more clearly determine what the appropriate level of response may be for their individual
community’s level of risk and clearly stated desired outcomes, the following illustrative models
are offered to establish some basic, minimal framework for response to typical residential
structure fires within a North Carolina rated fire insurance district.
Using dynamic indicators, these illustrative models are presented with the optimum desired
outcome of confining and containing a typical (<2,000 square feet), occupied, residential structure
fire to the room or area of origin when fire hydrants are available. Aligning North Carolina’s
growth patterns with national consensus standards and fire service industry best practices provided
the foundation for these models. Also, it is important to note that times identified recognize total
response time, beginning when the citizen first dials 9-1-1. These models for typical residential
structures are only guidelines for evaluation and solely designed as a tool for use by local
jurisdictions. Models for fire response to properties with higher risks demand more thorough
analysis, more robust resources and stronger performance measures.

Graphic Source: Fire Engineering
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TYPICAL CASCADE OF EVENTS FOR A STRUCTURE FIRE:
Pre-Response:
Recognition of fire
Notification call made to 9-1-1
Total Response Time (measurable):
Receipt of call and dispatch of fire department(s) = approx. 60-90 seconds
(NFPA)
Firefighter acknowledgement and fire equipment rolling adds 80+ seconds
(NFPA)
Travel time – adds approximately 141 seconds per road mile (ISO)
Arrival at the fire scene
Post-Response:
Accessing, locating the fire, and taking necessary mitigating actions
TYPICAL RESIDENTIAL MODEL - FIRST ARRIVING FIRE APPARATUS:
For 90% of all typical residential structure fire incidents, at least one initial arriving fire apparatus
and assembling at least four (4) adequately trained firefighters should arrive within
___(determined locally)___ minutes total response time and be prepared to take immediate action
in accordance with department protocols.
Approximate Range of Credible Response Time Within State Rated Fire Insurance
Districts
Area
Density per Sq. Mile Fire Station Prevalent ISO Rating Total Response Time
URBAN
>2,000 people
within 2 miles
1-3
5-8 minutes
NON-URBAN
500-1999 people
within 4 miles
4-6
7-12 minutes
RURAL
<500 people
within 6 miles
6-9
12-17 minutes
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TYPICAL RESIDENTIAL MODEL - ARRIVAL OF EFFECTIVE RESPONSE FORCE:
For 90% of all typical residential structure fire incidents, an effective force of at least seventeen
(17) adequately trained firefighters (including automatic aid responses) should arrive within
___(determined locally)___ minutes total response time. The effective response force should be
capable of establishing command, appointing a site safety officer, providing an uninterrupted water
supply, advancing an attack line and back up line for fire control, complying with the OSHA
requirements of two-in and two-out, completing forcible entry, searching and rescuing at-risk
victims, ventilating the structure, controlling utilities, and performing salvage and overhaul. These
operations are done in accordance with department standard operating protocols while providing
for the safety of responders and the general public.
Approximate Range of Credible Response Time Within State Rated Fire Insurance
Districts
Area
Density per Sq. Mile Fire Station Prevalent ISO Rating Total Response
URBAN
>2,000 people
within 2 miles
1-3
5-10 minutes
NON-URBAN
500-1999 people
within 4 miles
4-6
9-19 minutes
RURAL
<500 people
within 6 miles
6-9
19-29 minutes

101
FINAL REPORT – March 11, 2021

Town of Morehead City, North Carolina Fire & EMS Operational Analysis
March, 2021

7. BENCHMARKING & BEST PRACTICE FUNDING MODELS
The assessment team was asked to complete this module in two components. First, an
administrative benchmarking analysis comparing Morehead City to comparable North Carolina
municipalities was requested. This component will be presented under separate cover from this
report due to the complexity of the review and the various reporting periods municipalities use,
but will include comparative feedback regarding fire personnel, stations, apparatus, staffing of
companies, incidents by type, number of structure fires, number of mutual aid and automatic aid
incidents, response times (first arriving incident), percent of first arriving unit responses, full
response, containment of structure fire incidents, civilian fire related injuries and deaths, amount
of fire loss and amount of property prior to fire damage.
Although additional information will be revealed through further analysis, the staffing and
operational need that has emerged to the assessment team as currently needing the highest level of
attention within the Morehead City Fire and EMS Department is the assignment and use of the
three Battalion Chiefs. Currently the department’s Battalion Chiefs are assigned to the City’s
single ladder company and dual functioning as a company officer and shift commander. The
assessment team recommends as soon as conditions allow, the Battalion Chiefs should take
responsibility for overall shift operations independent of a response company and focus their
attention on managing the city’s shift operations, ensuring personnel accountability, training
and leadership of the department’s three operating shifts. This would necessitate the addition
of three company officer positions to fill the vacancies that would be created on the current
ladder company by this needed transition.
Second, we were asked to benchmark the city-county funding model that Morehead City is
currently using to operate with in serving two unincorporated fire districts outside of the corporate
limits of Morehead City against best practice in North Carolina and what models are available by
North Carolina General Statute for funding similar arrangements in North Carolina.
The Town of Morehead City currently contracts with Carteret County to serve two rural fire
districts (Mitchell Village and Wildwood) and one rural rescue district (Mitchell Village).
Fortunately, the Town has a multi-year, ten (10) year contract with Carteret County to service these
unincorporated areas that began September 9, 2014. We understand that the contracts will be up
for renewal in the FY 2024-2025 fiscal year. As Morehead City seeks to fund a new fire station
and purchase additional needed capital equipment as well as add career firefighters, concern has
been expressed that the current funding formula between the town and county may not be
equitable. Hence, the concern has been expressed that the municipality may be subsidizing the
unincorporated area’s fire protection services.
Municipalities serving unincorporated areas adjacent to the town through a contract with the
county is very common in North Carolina where the municipal fire stations are closer than other
private, non-profit fire department providers. When this progressive model is used, it can create a
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true “win-win-win” for the resident, town and county governments. The assessment team reviewed
the county funding structure and available funding streams and has outlined some long-term
funding options that are available to Carteret County to consider in the future. In the shorter term,
there is remaining capacity in the funding structure or system that is currently in place to address
the cost share between the municipality and the county that may be needed. The assessment team
reviewed the arrangement between the Town of Morehead City and Carteret County in the
municipal-county partnership and determined that this model is an effective method to use because
it benefits both local governments. While a detailed cost analysis was not conducted within the
scope of the study, it was not necessary because the outcome would be that the arrangement
benefits both municipal and unincorporated residents. However, for the upcoming contract period
in 2024 for the next five-year contract between the Town of Morehead City and Carteret County,
the assessment team makes the following strategic recommendations:
The total cost of operating the Morehead City Fire and EMS Department collective of both
annual operating and capital costs, as well as administrative costs should be totaled and
averaged over a rolling three-year period. In parallel, a mutually agreed upon cost-share
formula should be developed between the Town of Morehead City and Carteret County that
takes into consideration a variety of factors contrasting between the areas within the
municipality and the unincorporated areas served by the municipality such as (but not limited
to) call volume/incidents, population, geographic area, assessed valuation, and square footage
then placing a weight on each of these individual factors. From this formula, which should be
evaluated over a rolling three-year average, a fair and balanced cost-share formula for both the
Town of Morehead City and Carteret County can be responsibly derived. Using this formula
with three year rolling averages, adjustments can be made each year within a five-year contract
period to ensure that the funding is fair and balanced for all stakeholders. It is recommended
that Morehead City and Carteret County pilot such a cost-share project and conduct such an
analysis well in advance of the 2024 contract change.
While capacity remains in the current rural fire districts, the assessment team recommends that
long-term consideration be given to establishing a single fire and rescue service district for all
unincorporated areas of Carteret County that the Town of Morehead City can most effectively
and efficiently serve as the overall most modern method of funding fire and rescue services
available to North Carolina local governments.
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Command and Control:
In reviewing the overall organizational structure for the Morehead City Fire and EMS Department
in relation to benchmarking and best practices, one of the most pronounced items noted by the
assessment team was the utilization of the department’s current three shift Battalion Chiefs, who
are now functioning daily on the department’s (quint) ladder truck.
When a fire department operating 7-24-365 reaches the size of Morehead City with three fire
stations, responding to nearly 5,000 emergency calls for service annually and operating with 15 on
duty personnel daily, it is most typical that the department operates with an independent Battalion
Chief, meaning that the Battalion Chief is in charge of each of the three operating shifts. The
Battalion Chief takes command of all significant emergency incidents and is responsible for overall
shift operations on a 24-hour basis. It is not typical that they are assigned to a ladder truck, rather
they operate in a command type vehicle to give them higher mobility and enable them to
immediately respond to any area of the city or the district at any time. All of the on-duty company
officers typically report to the Battalion Chief and the Battalion Chiefs report directly to the Deputy
Chief or to the Fire Chief, depending upon preference. The Battalion Chief’s primary focus is
management of all resources and emergency incidents day-to-day for the department.
Obvious advantages of this organizational approach/standard are that a clear and clean chain of
command for all shift personnel is established and clarity of command and control for emergency
incidents is provided. The Battalion Chief is responsible for all activities that occur on the shift
and has full accountability for that shift. It is not realistic to expect the Fire Chief and the Deputy
Chief to be immediately available for every incident that occurs 7-24-365. The higher level of
accountability is deemed critical throughout North Carolina by many municipalities because the
fire department personnel are working nights and weekends. Most Battalion Chiefs are expected
to visit every station each workday to determine and properly evaluate needs and issues from all
on duty personnel, personally interacting with every firefighter and holding personnel to a higher
level of performance accountability.
Battalion Chiefs also manage most of the day-to-day
personnel matters that are necessary on each of the shifts. With close alignment between the three
Battalion Chiefs and the Fire Chief and/or the Deputy Chief, unity of operations between the three
operating shifts can be achieved in both operations and in human resource management. Ensuring
consistent training throughout the shift is generally another key responsibility of the Battalion
Chief in most municipal fire departments in North Carolina.
As the assessment team reviewed staffing levels for Morehead City Fire and EMS, it was apparent
that a positive first step towards improved staffing and improved accountability for Morehead City
would be to make the Battalion Chief position independent from an assigned company as most
North Carolina fire departments function and thereby enhance the overall operations for the
department. This would necessitate the addition of three additional company officers for the
ladder company to allow for re-positioning of the three current Battalion Chiefs as soon as
conditions would allow. A federal SAFER grant could also potentially be used to help achieve
this needed staffing enhancement.
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North Carolina General Statute Fire Protection Funding Models for Counties:
During the past forty (40) or more years, most counties making changes to the funding model for
fire protection have transitioned away from General Fund appropriations to rural fire districts
(N.C.G.S. Chapter 69) to now fire protection service districts (N.C.G.S. Chapter 153A).
Available Funding Alternatives:
o Using General Fund appropriation
o Establishing rural fire protection districts (NCGS 69)
o Establishing a Single County Fire and Rescue Service District (NCGS 153A)
o Establishing Regional County Fire and Rescue Service Districts (NCGS 153A)
o Use of Article 46 to supplement funding fire protection services in combination with one or
more of the other methods outlined in this section.
North Carolina General Statues do not mandate that county governments provide fire protection.
Furthermore, state law does not dictate that there is a duty of equal service to all properties or
citizens within a County or a special district. That means that a local government may choose to
provide a higher level of fire services in some areas than in others. The authority for any unit of
local government to use a revenue raising mechanism to fund an activity must derive specifically
from the General Assembly. Counties are authorized to delineate one or more areas (districts) and
levy an additional property tax on properties located within the districts to fund the fire services
provided in the districts. At least to some extent, this power allows counties to target their taxing
power in the same manner as if they were imposing user fees – raising revenue to fund fire services
from those who directly benefit from those services.
However, if a county does choose to provide public fire protection services, North Carolina
General Statutes enable a variety of options for the County to provide funding for fire and rescue
services. These include:
a. Using General Fund appropriation
Counties may use a portion of the revenue generated from its general property tax levy to
fund fire protection services countywide. Although the County utilizes this model
currently, most counties have moved away from using General Fund appropriation to
provide essential front-line fire protection services. However, most counties are funding
fire marshal operations, countywide fire inspection, fire training and education programs
and often countywide emergency response communications systems through the General
Fund appropriation.
Any county Board of Commissioners may fund countywide fire protection as a component
of the overall property tax rate per $100 in assessed valuation. This method gives the Board
great discretion as to how those funds are allocated. Alternatively, the Board may adopt a
series of property tax rates, the proceeds from which are earmarked for specific services,
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such as $0.20 per $100 valuation for Sheriff services and $0.15 per $100 valuation for fire
services, etc. There is less flexibility under this method and would require more budget
amendment. There can also be a hybrid of both of the two methods, with a General Fund
tax rate and a specified tax rate.
Generally, the total of all property tax rates may not exceed $1.50 per $100 assessed
valuation of property in the county. An exception to this requires a voter referendum.
PROS of using the general property tax revenue to provide fire services is that the property
tax provides a relatively stable stream of revenue and the county’s governing board has a
good deal of flexibility in allocating this revenue to provide different types and levels of
services in different response area. The County Board of Commissioner is clearly and
wholly responsible for funding and tax rate decisions.
CONS of this approach is that the tax is levied on all (non-exempted or non-excluded)
properties within the county. Because fire services typically are not provided equally across
a county’s territorial boundaries (such as within municipalities) the result is that some
taxpayers pay for fire services that they do not receive or may receive reduced services or
duplicative services.
b. Establishing rural fire protection districts (NCGS 69)
Fire services are among a handful of purposes for which the General Assembly has
authorized counties to establish special tax districts to provide funding. A county may
establish one or more special tax districts. One type of special tax district is a rural fire
protection district. It is used to raise revenue only from those citizens who directly benefit
(or most directly benefit) from fire services provided by the county, with revenue
specifically earmarked to fund the fire services provided within that district. These were
used throughout North Carolina beginning in the 1950s and were relied upon through the
1960s and early 1970s.
Establishing rural fire protection districts is complicated. The county must receive a
petition signed by at least 35 percent of the resident freeholders living within the proposed
district and must be outside of municipal boundaries. The tax office must verify the
freeholder status, or life estate interest in real property, within the proposed district. The
person signing must both own property AND live in the proposed district. Nonresident
property owners do not count towards the 35% requirement. Once the Board of
Commissioners receives a valid petition, they must call for an election within the proposed
district of whether the county may levy a special property tax to fund fire services within
the district. The enabling legislation for this method caps the maximum rate at $0.15 per
$100 assessed valuation of taxable property. However, the local Board of Commissioners
can cap the rate at less than that amount when they set it up. Throughout North Carolina,
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these rural fire protection districts were most often set up with a cap of $0.10 per $100. If
they were formed before June 9, 1959, the maximum rate was $0.10 by statute.
Once a rural fire protection district is established, making changes to that district involves
complex, detailed and statutorily prescribed methods be followed. Certain changes involve
petitions from 35% of the resident freeholders, calling for election. To abolish a rural fire
protection district, the Board of County Commissioners must receive a petition from 15%
of the resident freeholders and call for an election. Because of the complexity of these rural
fire protection districts, the State Board of Elections does not report record of a County
creating a rural fire protection in the last several decades.
Making changes to the rural fire tax districts is much more cumbersome and complex for
most counties.
PROS of establishing rural fire protection districts are that the majority of taxpayers must
vote to enact a tax upon themselves.
CONS of this approach are the complex prescriptive measures that accompany the structure
and the inability to adjust the areas as conditions change within the county and as the needs
and hazards change. There is also concern about the sustainability of funding long term
under this system as well as the inability to look at the entire service delivery system rather
than individual areas. There is a cap of the amount that can be charged under this model as
well. Also, municipalities are not permitted to be a part of a rural fire protection service
district.
Rural Fire Protection Districts (G.S. Ch. 69, Art. 3A)
Until around the mid-1900s, counties typically did not furnish fire services in their
unincorporated territories. Instead, property owners were left to secure their own fire
protection. Over time, rural areas became increasingly subject to urban-type development,
resulting in pressure on county governments to provide and fund fire protection services
in these areas. In recognition of this change, the General Assembly granted counties the
authority to establish rural fire protection districts for the purpose of levying a special
property tax (rural district tax) to fund the fire services provided in each district.
A county’s governing board may not simply establish a rural fire protection district. It must
first receive a petition signed by at least 35 percent of the resident freeholders living within
the proposed district. (Although not statutorily defined, the term “resident freeholder” is
best understood to require that individuals both have an ownership interest in real property
in the proposed district and live in the proposed district.)
Once a county board of commissioners receives a valid petition, it must call an election
within the proposed district on whether or not to establish the district and levy the rural
district tax. The statute sets the maximum tax rate at $0.15 per $100 in assessed property
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valuation in the district. Counties may not accept a petition or hold a referendum that calls
for a different maximum rate limit, even if it is lower than $0.15 per $100 valuation. (The
previous maximum limit was $0.10 per $100 valuation and some districts are still subject
to this limit.)
If a majority of voters participating in the referendum approve the ballot issue, the county
board(s) of commissioners may establish the rural fire tax district. By statute, the county
board(s) of commissioners are responsible for setting the rural fire tax district tax rate
each year (G.S. 69-25.4) and determining how services are provided in the district (G.S.
69-25.5).
The county board(s) of commissioners are not required to levy the rural district tax.
Instead, the board is instructed to “levy and collect [the rural district tax] in such amount
as it may deem necessary…” G.S. 69-25.4. With one exception, the rural district tax applies
to all real and personal property in the district that is subject to the county’s general
property tax(es). The proceeds from the rural district tax must be used to fund fire services
that are provided in the district. There are a number of options for service provision. The
county may establish a county fire department to serve properties in the district. This option
usually is cost prohibitive, though. Instead, the district’s governing board typically
contracts with one or more volunteer fire departments or municipal fire departments to
provide the fire services (at least the fire prevention and suppression services).
Confusion often arises as to who controls the district—the district’s governing board, the
county board(s) of commissioners or the fire department’s governing board. The practical
answer is that all three have some degree of control. The county board(s) of commissioners
sets the tax rate and determines how services will be provided in the district. The district’s
governing board enters into contracts with the fire department to procure the services for
the district. The fire department is a contracting agent of the district. As such, its degree of
control over service provision is dictated by the contract’s terms. Note, however, that
subject to any existing contractual agreements, a county’s board of commissioners may
change service providers or the nature of the services that are being provided at any
time. A volunteer or municipal fire department does not have a statutory right to continue
to serve a particular district, even if the fire department has incurred significant expense
(or even borrowed money) to fund operating or capital expenses to serve the district.
There are fairly detailed (and, at times onerous) processes to modify an existing rural fire
protection district. See G.S. 69-25.11. And, in order to abolish a rural fire protection
district altogether, the county must receive a petition from at least 15 percent of the resident
freeholders in the district and then hold a successful referendum authorizing the
abolishment. G.S. 69-25.10. The county board(s) of commissioners may effectively abolish
a district without going through this statutory process, though. Because the commissioners
determine the rural district tax rate, a county board could simply choose not to levy the tax
in any given fiscal year.
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c. Establishing a Single County Fire and Rescue Service District (NCGS 153A)
North Carolina General Statutes enable Counties to establish a special tax district to fund
fire protection and rescue services as a county service district. Fire and Rescue services is
one of a handful of authorized services, facilities or functions that a special district can be
established to serve the people of the county.
These districts are under the control of the Board of County Commissioners. This district
has no independent authority and is established and maintained by the county. It is much
easier to establish a fire or rescue service district than to create a rural fire protection district
and this has been the predominant method of funding that counties have used since the mid
1970s.
The Board of County Commissioners may create one or more fire and rescue service
districts without receiving a petition or holding a referendum. The Board must find:
1. that there is a demonstrable need for providing one or more of the services in
the district,
2. that it is impossible or impracticable to provide the services on a countywide
basis,
3. that it is economically feasible to provide the proposed services in the district
without unreasonable or burdensome annual tax levies, and
4. that there is a demonstrable demand for the proposed services by persons
residing in the proposed district.
The Board of Commissioners must consider a number of factors, including
• Resident or seasonal population,
• Population density in the proposed district,
• Appraised value of property subject to taxation,
• Present tax rates of the county and any municipalities or other special districts
in which the proposed district is located,
• Ability of the proposed district to sustain the additional taxes necessary to
support the proposed district.
Once the Board of County Commissioners makes the appropriate findings, it must hold a
public hearing on the proposed creation of the service district. At least four weeks before
the public hearing, a written report must be made available for public inspection. This
report must include a map of the proposed district, a statement that the proposed district
meets the required standards and a plan for providing the fire and rescue services to the
district. After it holds the public hearing, the Board may adopt a resolution establishing the
district and it must take effect at the beginning of a fiscal year.
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A municipality may be included within a county fire and rescue service district if the
elected officials of that municipality adopts a resolution agreeing to the inclusion. That
agreement basically waives the authority of the municipality to provide fire protection and
defers that responsibility to the Board of County Commissioners. The Board of County
Commissioners controls the tax rate and the contract. However, a municipality can
supplement additional funds from their municipal general fund to support fire and rescue
services within the municipal jurisdiction if they so choose to do so. They would not be
required to do so.
The service district would have a tax rate set by the Board of Commissioners for each fiscal
year. The tax rate applies to all real and personal property that is subject to the county’s ad
valorem property taxes. Property owners in a service district do not have the option of
opting out of paying the tax, even if they procure their own fire protection. There is no cap
on the tax rate for a service district, it is just subject to the general aggregate property tax
limit of $1.50 on each $100 valuation that may be collectively charged by the County. That
means that the special district tax rate, when combined with the county’s general ad
valorem property tax rates may not exceed $1.50, unless the portion of the rate in excess
of the limitation is submitted and approved by a majority of the qualified voters of the
district. The Commissioners could self-impose a cap rate for a service district, but it is not
required by North Carolina General Statute.
Revenues from this service district tax must be specifically earmarked to finance fire and
rescue services within the district. Service district tax proceeds may not be diverted to any
other purpose, even if a service district is abolished. Should the county appropriate any
other funds into the service district funds, they must be used for purposes that the service
district has been set up for once they are appropriated.
In providing services, North Carolina General Statutes rely upon the Board of County
Commissioners to determine what methods are best to engage or employ to deliver the
services. A county must provide, maintain, or let contracts for the services for which the
residents of the district are being taxed within one year of approval. The county is free to
establish and maintain a county fire, ambulance or rescue department to provide the
services within its service districts, or it may contract with one or more municipal or
volunteer fire departments to furnish these services, or both. The county has a good deal of
flexibility in how it allocates the service district tax revenue to procure services for the
district.
The relationship between the Board of County Commissioners and any private non-profit
fire department (volunteer or combination) or municipality fire department is on a contract
basis using this model. The Commissioners retain legal control over setting the service
district tax rate each year and the Commissioners determine what fire services are provided
within the service district and by whom. The Commissioners may change service providers
110
FINAL REPORT – March 11, 2021

Town of Morehead City, North Carolina Fire & EMS Operational Analysis
March, 2021
or the nature of the services that are being provided at any time. The private non-profit or
municipal fire department does not have a statutory right to continue to serve a particular
district, even if the fire department has incurred significant expense or borrowed money to
fund operating or capital expenses to serve the district.
Changes can be made to the service district without undue difficulty through a public
hearing, with a two-week notice given and a report prepared. The Commissioners may add
territory to an existing fire or rescue service district if the area is contiguous to the district,
with at least one eighth of the area’s aggregate external boundary touching the district’s
boundary if the Commissioners determines that the area needs the services provided in the
district. The Commissioners can also extend the service district if they receive a petition
signed by 100% of the real property owners of an area requesting inclusion into the district.
All changes made are effective at the beginning of the next fiscal year.
Regarding consolidations of service districts, the Commissioners may consolidate two or
more service districts if the districts are contiguous and the services provided in each of
the districts are substantially the same or there is a need to increase services in one of the
districts to the level provided in the other district or districts. Again, notice given at least
two weeks ahead of the public hearing with a report issued and effective the next fiscal
year.
If a special service district is established, again all of the revenue generated must go to the
provision of fire protection services within the district. However, as a matter of practice, it
is appropriate that those funds can help support county government general operations such
as human resources, legal, administration, tax collection, etc. as is appropriate. As an
example, should the County employ firefighters to serve in the district, the pro-rata cost
per full time equivalent (FTE) employee for support functions could be paid to the County
General Fund.
In addition, depending upon the County’s sales tax distribution method, the special fire and
rescue service district may have the ability to share in a portion of the proceeds of sales tax
revenue to help provide services within the special district. As an example, more than 25%
of the district tax revenue for New Hanover County Fire Rescue is generated from sales
tax.
In the event that the County Board of Commissioners desired to model the long-term vision
for the provision of these services as a consolidated or unified system, such as New
Hanover County, Moore County, Cumberland County or others, the single service district
model would provide the Board and/or future Boards with the most latitude in making
changes to the system to best meet the needs of the residents of the County at that time.
PROS of the single service district model is that it provides the optimum flexibility for the
County and provides that flexibility long term in a sustainable way. It is a model where the
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Commissioners are in full control of the decisions of the system and modifications to the
system can be made as conditions change with reasonable measures. It will allow for
service provision now and will enable strategic planning long term as the Commissioners
deem necessary. Municipalities can or cannot be a part of the service district as they choose.
Municipalities are not prevented from adding more resources for fire and rescue services
if they deem that necessary for serving and protecting their community.
CONS of the single service district model is that it focuses on the entire service delivery
system for the county and is not perceived as community focused as other models. Just as
the provision of most local government services, such as public health, education and
others serve the entire county, the single fire and rescue service district would serve the
entire county (municipality individually dependent). There will most likely be a perceived
loss of control by some of the community fire departments that established themselves
decades ago through much sweat equity and personal sacrifice.
A review of service district tax rates across the state will reflect than an average rate is
approximately $.10/$100 valuation. Some counties that have successfully implemented a
single service district have taken the approach to set a rate the first year and incrementally
increase the rate a half cent each year until the revenues reach what is needed to adequately
support the fire service. This methodology has helped the transition between use of general
fund dollars and special service district revenues to lessen the impact on the taxpayer.
County Fire Service Districts (G.S. Ch. 153A, Art. 16)
The second type of district that a county may establish to fund fire protection and rescue
services is a county service district. A county is authorized to define one or more areas
within the county to establish a service district to “finance, provide, or maintain” one or
more of a specific list of authorized services, facilities or functions “in addition to or to a
greater extent than those financed, provided or maintained for the entire county…” G.S.
153A-301. This authority stems from an effort by the General Assembly in the mid-1970s
to make municipal-type services more widely available to county residents. Among the
authorized services for which service districts may be created are “fire protection” and
“ambulance and rescue” services. G.S. 153A-301(a)(2) and (7). Unlike a rural fire
protection district, a county service district is not a municipal corporation and has no
independent authority. It is established and maintained by the county, under the control of
the county board of commissioners.
It is much easier to establish a fire service district than to create a rural fire protection
district. A county board simply must find that: (1) there is a demonstrable need for
providing one or more of the services in the district; (2) it is impossible or impracticable
to provide the services on a countywide basis; (3) it is economically feasible to provide the
proposed services in the district without unreasonable of burdensome annual tax levies;
and (4) there is a demonstrable demand for the proposed services by persons residing in
the proposed district. G.S. 153A-302(a1). In making its determination, the board must
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consider a number of factors, including the resident or seasonal population and population
density in the proposed district; the appraised value of property subject to taxation in the
proposed district; the present tax rates of the county and any municipalities or other
special districts in which the proposed district is located and the ability of the proposed
district to sustain the additional taxes necessary to support the proposed district. G.S.
153A-301(a). After the board makes the appropriate findings, it must hold a public hearing
on the proposed creation of the service district. G.S. 153A-302(c).
Once a service district is created, the county board of commissioners may, but is not
required to, levy an annual property tax within the district in addition to the property tax
or taxes it levies throughout the county (service district tax). G.S. 153A-307. The service
district tax applies to all real and personal property in the district that is subject to the
county’s general property tax(es). Unlike the rural fire protection district tax, generally
there is no specific maximum tax rate limitation for service district taxes. Such taxes are
subject to the general aggregate property tax limit of $1.50 per $100 valuation. That means
that the district tax, when combined with the county’s general property tax rate(s) and any
other service district tax rates, may not exceed $1.50 per $100 valuation, unless the
district’s voters have approved the portion of the rate in excess of this limitation. (Under
certain circumstances, a county board of commissioners may restrict itself to a lower
maximum allowable service district tax rate.)
Revenue generated from the service district tax is specifically earmarked to finance the fire
services provided in the district. G.S. 153A-305. As with the revenue generated from a
rural fire protection district tax, a county has much flexibility in expending the service
district tax proceeds to fund these services. Many counties contract with one or more
volunteer or municipal fire departments to furnish at least some of the services. The fire
departments are contracting agents of the county. And, subject to any existing contractual
terms, a board of county commissioners may change service providers, the nature of the
services that are being provided, and the amount appropriated to fund these services at
any time.
In order to modify or abolish a county fire service district, a county’s board of
commissioners must follow detailed statutory provisions, although most are not as detailed
as those governing rural fire protection districts. For example, unless the county has
outstanding bonds or notes issued to finance projects in a district, a county’s board may
abolish the district by simply adopting a resolution and holding a public hearing. G.S.
153A-306.
d. Establishing Regional County Fire and Rescue Service Districts (NCGS 153A)
All of the same constructive and prescriptive measures of the single fire and rescue service
district apply to establishing two or more service districts. Other than the written plans
accurately reflecting the proposal, the process would be identical. Should the
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Commissioners determine that the people of Carteret County could be better served by
multiple service districts, that is also a highly viable option.
Fire and rescue service provision is not required to be uniform throughout the County. The
County may establish multiple service districts to provide fire or rescue services in different
areas of the county. Each district may have the same tax rate and support the same level of
services, or each may have different rates to fund different types or amounts of services.
Separate service districts could be established based upon geographical boundaries, such
as rivers or major roads or they may be separate for the hazards or risks that may be present
to serve and protect. For example, should there be a centralized commercial or industrial
area, a different level of service may be needed for that region as opposed to another region
that was comprised almost entirely of single-family residential structures. As a mixed rural
and urban county, there may also be some special considerations that would impact the
Commissioners’ decision to establish regional fire and rescue service districts as opposed
to a single service district.
PROS with multiple service districts in a regional format include that there is generally a
greater sense of community and individualism that can be retained with departments that
service like areas and that jointly respond together and train together. This model can also
often facilitate the provider fire departments working together collaboratively on their own
without being directed to do so. When the funding is for the region, often firefighters and
Fire Chiefs will discover efficiencies and improvements in service delivery and be able to
implement some of those rather quickly. In some cases, mergers and consolidations
between private non-profit fire departments occur, facilities may be shared between
separate agencies, innovative training programs emergency or fire equipment may be
reduced because there is less need for duplication between agencies. Also, if multiple
regional service districts were established initially, they could be consolidated in the future
by the Commissioners when conditions warranted without an arduous process.
CONS for this model are that less overall system flexibility is provided. While the funding
structure for a regional service district is stronger than an individual district, it is restricted
to the property value within that region. Separate service districts also may have separate
tax rates set, which can bring disparity. In many cases, the regional service districts would
be less sustainable than the countywide single service district.
e. Use of Article 46 to supplement funding fire protection services in combination with
one or more of the other methods outlined in this section.
The County may already be using Article 46 for purposes other than providing fire
protection. Therefore, this funding method at the current time would not be valid. However,
looking ahead in future years, there may be other options or alternatives similar to Article
46 that the Carteret County Board of Commissioners may want to consider adopting a
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resolution calling for a referendum for voter approval of the use of one quarter percent
($0.25%) local sales and use tax to support fire and rescue services.
The North Carolina General Assembly has enacted Article 46 of Chapter 105 of the North
Carolina General Statutes, otherwise known as the “One-Quarter Cent County Sales and
Use Tax Act”, which authorizes counties to levy a one-quarter (0.25%) percent sales and
use tax. In order to conduct this levy, the Board of County Commissioners must conduct
an advisory referendum in accordance with the provisions of North Carolina General
Statute 163-287 and place it on a voter ballot.
The one quarter of one cent sales tax provision does not apply to the purchase of gasoline
or unprepared food (groceries). It is intended to lessen the tax burden on property owners
because non-residents pay sales tax.
Other North Carolina counties who have considered this option for fire and rescue services,
or other public safety services have found it to be an alternative revenue source. In North
Carolina, approximately thirty (30) of our 100 counties have been successful to date in
implementing the one quarter percent sales tax revenue source.
As a matter of best practice, one North Carolina county conducted a recent analysis and
demonstrated that the one quarter cent sales tax generated two times more revenue than
one penny on the property tax rate. As some examples, a purchase of $100 would generate
$0.25. A purchase of $300 would generate $.075. A purchase of $500 would generate
$1.25.
Onslow County uses the Article 46 funds to help fund their fire protection system. That
county directly employs 47 career firefighters placed in individual fire departments
throughout the county, including municipalities. Article 46 funds help defray those costs.
PROS of this alternative funding source is that it can help support fire and rescue services
that are used by all of the people of Carteret County, both property owners and nonproperty owners – all of which need and use fire and rescue services. It has been successful
in almost one third of North Carolina’s counties and is recognized as an innovative method
to supplement fire protection costs, especially countywide services. It has been found to be
sustainable as well.
CONS include that this methodology will only generate funds as a supplement and will not
fully support the costs of providing fire and rescue services. Therefore, another method (or
methods) would have to be used in conjunction with Article 46. This method requires that
the Commissioners call for a referendum and that the voters approve this plan. Due to this
element, this funding would most likely not be available for some time, even if approved
by the voters due to the election cycle. There may be an argument that this additional sales
tax could be a negative aspect for tourism and other economic reasons. Respectfully, it
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would ultimately require a majority of voters to agree that this referendum was needed to
support fire and rescue services in Carteret County.
Cost-Share Best Practice Models:
A best practice when municipalities provide fire protection in unincorporated areas is to use a costshare model that is based on a number of factors and then consider those factors over a rolling
three-year average, so that no one year (like a year with a pandemic) unduly influences the overall
variables. It is important that the municipality and the county agree on the measurements that are
used and the weights that are placed on each of the measurements. The total cost of operating the
department, such as the Morehead City Fire and EMS Department are taken into account first
including operating and capital as well as a portion of the municipalities overall administrative
costs (manager, legal, HR, etc. – usually a percentage of the total number of municipal employees).
That amount is determined over a three-year rolling average.
Next, the measurement variables are determined. Typical measurements are ad valorem property
valuation in both the municipality and the county area served, the number of emergency responses,
the square footage in both areas, the land mass in both areas, the total population in both areas,
building square footage, potentially road mileage and maybe other factors that are important to
both government entities. As one example, Wake County determined that they wanted to use
heated square footage because they did not want farm buildings being counted. That was unique
to that county. Again, all those values are determined over a three-year rolling average. Those
values are plugged into the equation and the percentage that is needed from the unincorporated
area to fairly and equitably support the services is developed and can be integrated into annual
budget processes at that point.
Determining any specific measurements and costs for a cost share between Morehead City and
Carteret County was outside the scope of this particular project, but could be conducted at a later
time if so desired. Illustrative examples of conceptual cost-share processes are outlined below for
informational purposes only:

116
FINAL REPORT – March 11, 2021

Town of Morehead City, North Carolina Fire & EMS Operational Analysis
March, 2021

117
FINAL REPORT – March 11, 2021

Town of Morehead City, North Carolina Fire & EMS Operational Analysis
March, 2021
Historical Reflection of Rural Fire Tax Districts in Carteret County – Provided by the
Carteret County Finance Department:
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FY 20-21 Carteret County Funding of Rural Fire Tax Districts and Rescue Service
Districts as Identified in the Adopted Carteret County Budget:
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8. COMMUNITY RISK REDUCTION ANALYSIS
Demographic analysis of Town of Morehead City Fire and EMS Department identified several
risk factors for fire and medical responses in the community including age, risks, and populations
with a disability, language barriers, no health insurance, and low incomes. Other risks in the district
include the NC Ports, a major highway, railroad, flooding and target hazards. After reviewing the
current Fire Marshal’s Office and conducting a comprehensive analysis of the risk reduction
opportunities available to Morehead City, the assessment team developed two strategic
recommendations moving forward:
The department should complete pre-incident surveys for all commercial buildings, especially
the community’s target hazards. As the community continues to grow, risks may change based
on demographics and where future development occurs. Morehead City Fire and EMS should
monitor the effectiveness of the fire marshal’s office because of increasing workloads.
Developing a community risk reduction plan should be implemented to mitigate or prevent
emergency incidents from occurring. The plan should include the entire department, not just
the fire marshal’s office.
The assessment team recommends that Morehead City Fire and EMS Department develop a
CRR plan based on data collected from this strategic plan, incident reports, or knowledge of
personnel to mitigate or prevent risks from occurring. The plan should be developed
acknowledging that risks may vary from one station to another. Using the Five E’s (Emergency
Response, Education, Enforcement, Engineering, and Economic Incentives) to prevent or
mitigate risks is encouraged. The plan should encompass both fire operations and EMS.
Community Risk Assessment:
To understand hazards in a community a risk analysis should be completed to determine where
problems may exist and what to expect in the future. This section is meant to provide a high-level
overview of risks in the Morehead City Fire Department’s response area. To fully determine risks,
a more thorough analysis should be conducted to include the following areas.
This type of assessment would consider the following topics.
• Structure Fires
• EMS
• Other Fires
• Rescue
• Hazardous Materials
• Technological Hazards
• Natural Hazards
• Human Hazards
Each of these risks may create special hazards in the district and can provide data when developing
a master or strategic plan in the future.
The population from the 2019 U.S. Census American Community Survey for Morehead City is
9,619. The total estimated population including the extra territorial jurisdiction is more than 17,000
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and increases during the summer tourist season. The population density for the corporate limits is
1,309 per square mile.
At-risk populations can place additional workloads on an organization, thus increasing service
demands. They have been identified by the National Fire Protection Association as groups that are
at a higher risk of being injured or killed in a fire.i
•
•
•
•
•

Children under 5 years of age
Older adults over 65 years of age
People with disabilities
Language barriers
People in low-income communities

Age:
The age of children under the age of 5 or adults over 65 are considered at-risk groups. Young
children and older adults may have mobility issues and need assistance to evacuate a building or
home during an emergency. The population under the age of 5 in MCFD in 2010 is 4.8% while
older adults greater than 65 years of age is 20.3%.
Figure 1: Age Risks
25.0%
20.0%

20.3%

15.0%
10.0%
5.0%
4.7%
0.0%
< 5 years

> 65 years
Morehead City

The following demographic information from the U.S. Census is for Morehead City only and does
not include the extra territorial jurisdiction.
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Disabilities and Health Insurance:
The population for people under the age of 65 with disabilities is 14.6% and is higher than North
Carolina at 9.4%. Because of a disability this group of people may be incapable of self-preservation
during an emergency, thus leading to an increase in injuries or deaths from fire. People without
health insurance are more likely to be susceptible to chronic illnesses and not seek medical
treatment in a timely manner and may impact increased medical responses provided by emergency
services. Both Morehead City and North Carolina have the same percentage of the population with
no health insurance under the age of 65 at 13.4%.
Figure 2: Disabilities and No Health Insurance
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10.0%
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With Disabilities under age 65

Morehead City

Without Insurance under age 65

North Carolina

Language Barrier:
People who do not have a proficiency of the English language can present problems in the
community. Fire department personnel that respond to an incident may encounter a patient unable
to understand or answer questions because of their lack of limited English-speaking skills. This
population will have difficulty if mitigation or prevention materials are printed in English only.
The population with a language other than English spoken at home is 8.7% in Morehead City
which is much higher than North Carolina at 11.8%.
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Figure 3: Language Barriers
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Low Income:
Populations of people with low incomes are in a higher risk category for fires and medical
responses. These people will place additional demands for service because they may live in
substandard housing or lack proper health access. The poverty rate in Morehead City is 16.3%
compared to 13.6% in North Carolina. Carteret is now recognized as a Tier 3 County in NC.
Figure 4: Low Income Population
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State Port:
The Port of Morehead City is a deep-water port and located a short distance from the Atlantic
Ocean. It incorporates nine berths, storage areas, and buildings with more than 1 million sq. ft. of
covered storage on 128 acres. Rail access is provided by Norfolk Southern to the port and a
switching yard is operated by Carolina Coastal Railway. Various types of products are shipped in
and out of the port including phosphate, sulfur, metal products, rubber, wood chips, aircraft parts,
and grain.
The port can present numerous issues involving hazardous materials, break bulk fires, dust
explosions, and a fire on a ship. MCFD has 35 personnel certified in marine firefighting and a
standard operating guideline for their fireboat. There is currently not an SOG for shipboard
firefighting, but one should be developed because of risks associated with the port. All buildings
at the port should have pre-incident surveys completed and updated annually.
Highways:
The major east-west highway passing through Morehead City is US Hwy 70. In 2019 the Annual
Average Daily Traffic ranged from 36,000 just west of NC 24, to 32,000 at 25th Street, and 21,000
near 6th Street. This highway is the primary access for the Port of Morehead City for trucks and
other vehicles travelling east towards Beaufort. Although truck traffic is significantly less than
other passenger or smaller vehicles, the majority terminates their deliveries at the NC Ports. There
are other minor thoroughfares in the city that includes Country Club Rd., Bridges Street. N. 20th
Street., and N. 35th Street.
Emergency responders are injured or killed annually when working at an incident along a roadway.
When MCFD responds on major thoroughfares or other local roads they should have a policy for
safe operations during this type of event to protect emergency responders.
Flooding:
Significant flooding an occur during tidal surges associated with hurricanes. Areas directly along
the waterways can become inundated during this type of event and cause delayed responses for
emergency services. Storm surge maps from the National Oceanic and Atmospheric
Administration provides information that has MCFD Station 1 in a flood zone during a Category
3 storm.ii
Localized flooding can occur during heavy rain events, but most of the water quickly recedes
because of the short distance to the local waterways. There are portions of the city that are in
FEMA Flood Zone AE. This flood zone considers these properties have a one percent chance of
flooding annually. None of three of the fire stations are located in this flood zone.
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Figure 5: Flood Zones

Railroad:
There are numerous rail crossings in Morehead City, and most are not controlled to prevent
vehicles from entering the crossing. Since 1983 there have been 36 accidents involving passenger
vehicles or trucks at crossings. The majority (28) of the accidents occurred at locations without
any warning signs while seven were at locations with a crossbuck traffic sign. There were five
accidents at locations considered controlled to prevent traffic from vehicles from crossing when a
train is passing. There have been sign upgrades at crossings where many of these accidents
occurred and have reduced risks of a collision. Since 2010, there have only been three incidents
involving a train and a vehicle.iii
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Figure 6: Rail Crossings

Target Hazards:
Buildings in the district can create special hazards for MCFD and these properties can also be
considered as target hazards. These occupancy types would include schools, hotels, assemblies
such as churches or restaurants, detention facilities, nursing homes, storage of hazardous materials,
or multi-family apartments. Target hazards can also be significant or historic properties that are
considered important community assets.
Each of these types of occupancies should have pre-incident surveys completed and updated
annually for full ISO credit. The surveys should be available to response personnel for use during
an incident to allow then to develop strategies and tactics during the event. During the on-site visit
while completing the pre-incident survey, emergency responders are provided an opportunity to
become familiar with the property and building(s) prior to an event.
During the most recent inspection by the North Carolina Office of State Fire Marshal to determine
the Public Protection Classification the fire department only received 3.98 out of 12 credits
available for pre-fire planning inspections. MCFD should develop a process to complete preincident plans for all target hazards and other businesses in the jurisdiction.
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Fire Marshal’s Office:
A major component of a risk reduction plan involves enforcement of codes in accordance with
local and state regulations to determine if they meet engineering standards. The Fire Marshal’s
Office (FMO) is responsible for enforcing the North Carolina Fire Prevention Code (NCFPC) and
any local requirements designed to protect the public. The NCFPC sets forth minimum
requirements regarding how often businesses should be inspected. The schedule mandates that all
businesses must be inspected at least every three years depending on the type of occupancy. Other
occupancies considered at greater risks may be required to have inspections annually or biennial.
The FMO provides enforcement of the NCFPC in the corporate limits and extra territorial
jurisdiction (ETJ) for Morehead City. Fees are assessed for plans reviews and any permits required
by the NCFPC. The division uses Emergency Reporting to track their inspections, plan reviews,
and issuing permits. During a review of assigned inspections, it was noted that there were 13
inspection not completed within one month of the assigned date and 54 within the month of
December.
The FMO is also responsible for fire investigations within the jurisdiction and three staff members
are certified fire investigators. This requires FMO staff to delay required inspections to complete
fire investigation reports. The FMO has relationships with other investigation agencies to include
the Morehead City Police Department, Carteret County Sheriff’s Office, North Carolina State
Bureau of Investigation, and Bureau of Alcohol, Tobacco, Firearms, and Explosives.
The FMO is primarily responsible for public fire and life safety education for the community. The
department conducts various types of education for local daycares and businesses that provides
either state mandated training or what is specifically requested.
The FMO should continue to monitor the ability of staff to complete state mandated inspections
and provide fire and life safety education when requested. The FMO should track all daily tasks in
Emergency Reporting to determine actual workload to provide enhanced guidance for requesting
additional staff in the future. The city should consider an additional employee to assist with
inspections and to develop and coordinate the department’s community risk reduction program.
Community Risk Reduction:
Community Risk Reduction (CRR) 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.”
As part of the overall risk reduction program a risk assessment should be completed. The goal of
an assessment is to determine the highest risk in the community. The risk(s) may vary from one
portion of the district to another; thus, a single program may not be the best approach. Reviewing
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incident data and gathering information from responding personnel will become the basis of a CRR
program.
The below figure is a basic methodology offered by Vision 20/20 to identify and analyze risks
within a community. Vision 20/20’s website (www.strategicfire.org) provides substantial
information on how to create and implement a community risk reduction plan.
Figure 7: The Community Risk Assessment Process

The goal is to incorporate emergency operations with prevention efforts at the fire station level.
The station level approach is preferred because risks can vary within a station’s response area.
Simply put, CRR is examining problems and developing prevention or mitigation strategies to
reduce the hazards.
The assessment team recommends that Morehead City Fire and EMS Department develop a
CRR plan based on data collected from this strategic plan, incident reports, or knowledge of
personnel to mitigate or prevent risks from occurring. The plan should be developed
acknowledging that risks may vary from one station to another. Using the Five E’s (Emergency
Response, Education, Enforcement, Engineering, and Economic Incentives) to prevent or
mitigate risks is encouraged. The plan should encompass both fire operations and EMS.
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9. APPARATUS CONDITION EVALUATION
The assessment team conducted an on-site vehicle assessment on two consecutive days at
Morehead City Fire and EMS Department. The assessments were based on mechanical attributes,
road worthiness, and safety related issues of each fire rescue response apparatus in the department.
The assessments were performed by emergency apparatus subject matter experts
The goal of the vehicle assessments was to verify and validate the worthiness of the department’s
fleet in consideration of current value and long-term serviceability. The fleet was divided into
three sections: Fire Engines, Aerial Apparatus, and Support/Service Apparatus. Included in the
report is a brief summary of each group, details for each unit, and a recommendations section for
overall improvement and safety of the fleet.
The National Fire Protection Association (NFPA) 1911 Standard outlines the total service life
expectancy for fire apparatus is twenty-five years with preferably up to fifteen as a front-line
apparatus and five to ten as a reserve depending on its condition and situation. The assessment
grades assigned to each apparatus in this evaluation were excellent, good, fair, and poor.
The department has three apparatus that are designated as fire engines/pumpers, two of which are
considered front line and one serves in a reserve status. The reserve engine is placed in service to
run emergency response calls for service when the designated front-line engines are out of service
for maintenance or repair. They range in years from 2008 to 2013. Only one of three engines rated
in the good category with one being fair and the other considered to be in poor condition.
The department has one quint apparatus (E2) that serves a dual role as the only aerial device for
the department and an engine/pumper. E2 is stationed at fire station #2 and runs first out in that
territory as an engine and city wide as an aerial apparatus. It is a 2006 model and has reached its
NFPA front line service life expectancy of 15 years.
In addition, the assessment team reviewed the support, ambulance and watercraft fleet of the
department. The team developed four key recommendations in this component as follows:
An aggressive replacement Capital Improvement Plan is needed to update the fire engine fleet
for the department. It is recommended that two fire engines be purchased within the next five
budget cycles. This will allow moving E6 to reserve status and having three frontline engines
only apparatus.
An aggressive replacement Capital Improvement Plan is needed to update the fleet for the
department. It is recommended that the department purchase a new aerial apparatus within the
next two budget cycles and run it as an aerial apparatus only.
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An aggressive replacement Capital Improvement Plan is needed to update the watercraft part of
the fleet for the department. It is recommended that the department research a different hull
design, larger fire pump capacity, and proper horsepower to maneuver in rough sea conditions
for a new fire rescue watercraft as soon as feasibly possible. Upon delivery of the new watercraft,
W1 could be used in a reserve status or as a secondary unity for smaller fire and rescue
operations.
Research available maintenance tracking systems that include key components: Assets, Work
Orders, Preventative Maintenance, Inventory, Mileage, Fuel Usage. Use this system to build a
robust Preventative Maintenance Program with a designated program manager. A large
number of the issues found in this apparatus evaluation could be managed and mitigated by
such a program.
Fire Rescue Apparatus Summary:
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Review System:
The assessment team utilized a mechanical subject matter expert coupled with a fire operations
subject matter expert to review each fire apparatus operated by the Morehead City Fire and EMS
Department. A detailed data collection form was captured for each apparatus noting the unit, year,
age, condition, make, model, pump capacity, tank capacity, road milage, engine hours, and pump
hours as well as specific comment were collected. An illustrative example is provided below:

Based upon the findings from the direct observation and in conjunction with the National Fire
Protection 1901 Standard: Standard for Automotive Fire Apparatus, the subject matter experts
assigned a condition classification for each apparatus as follows:
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Excellent:
Good:
Fair:

Poor:

The apparatus is in new or like new condition with no deficits or operational
deficiencies.
The apparatus is in fully operational condition and only needs minimal changes or
corrections in order to make the equipment operate more effective or efficiently.
Changes are not significant. There is significant life span left for the apparatus.
The apparatus has experienced wear and tear on major operating components such
as the engine and pump. More significant repairs and refurbishments may be needed
on the apparatus. The apparatus is more than half-way through its life cycle and
should be in within consideration of replacement within the five-year capital
improvement plan and or movement to reserve status.
The apparatus has significant mechanical issues. Wear and tear on the apparatus
necessitate major repairs and or refurbishment. The apparatus has reached the end
of its life cycle and is in need of replacement at this time or move to reserve status
immediately. Safety issues are a concern with this apparatus.

Morehead City Fire Department Fire Engine/Pumpers:
The MCFD has three apparatus that are designated as fire engines/pumpers, two of which are
considered front line and one serves in a reserve status. The reserve engine is placed in service to
run emergency response calls for service when the designated front-line engines are out of service
for maintenance or repair. They range in years from 2008 to 2013. Only one of three engines rated
in the good category with one being fair and the other considered to be in poor condition. The
mechanical assessment of each engine is summarized below from newest to oldest.
Engine 1
Engine 1 (E1) is a 2013 Pierce Ultimate Configuration (PUC) Rescue/Pumper and is the newest
engine in the fleet. It has a 1,500 gallon per minute (GPM) pump and 750-gallon booster tank with
43,411 road miles. E1 has a class 3 transmission leak at the cooler lines and the power steering
line is severely chaffed and needs replacing. Other issues with E1 that need maintenance attention
include replacement of belts, frame rail covering erosion, rust and erosion where the top rescue
boxes are mounted on each side. Overall E1 is considered to be in “Good” condition and should
provide the department good service life for years to come.
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Engine 6
Engine 6 (E6) is a 2011 Ferrara Pumper with a 1,500 GPM pump and a 1,000-gallon booster tank.
E6 has 31,202 road miles, 135.9 pump hours, and the engine hours were not available due to an
instrument panel issue. This apparatus has a rear main seal leaking fluid and a class 3 water leak
from the pump primer which needs immediate repair. The passenger side running board hose tray
is damaged and needs repairing. The underneath cab insulation needs replacing for sound reduction
and heat protection to the cab interior. The main issue with this apparatus is it was built with an
ISC 300 horsepower motor that is grossly underpowered for the weight of the apparatus. In a
rural/volunteer setting with low call volume this apparatus would perhaps be sufficient, but it will
always struggle in the busy municipal setting. The overall rating of this apparatus is considered to
be in “Fair” condition.
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Engine 3
Engine 3 (E3) is a 2008 Sutphen Pumper with a 1,500 GPM pump with a 750-gallon booster tank.
It has at least 76,000 road miles and 7,657 hours on the engine, which are both high for this year
model. A new engine was installed at 76,000 miles and road miles are no longer available. E3 has
a host of maintenance issues that need to be addressed. The brakes are worn out and need replacing
as well as the rear tires that are not considered safe. It has a leak on the cab jack cylinder right side
and the right bottom shock bracket is bent and needs repair. The deck gun valve handle on the
pump panel is broke off and not identifiable for use. It is apparent the apparatus has had a major
suspension failure in the past and the right-side springs have shim blocks to assist in leveling the
apparatus. The current springs are 3/8” thick and are undersized for the weight of the vehicle,
which is a Sutphen design flaw with this model apparatus. E3 is considered to be in overall “Poor”
condition.
Morehead City Fire Department Aerial Apparatus:
The MCFD has one quint apparatus (E2) that serves a dual role as the only aerial device for the
department and an engine/pumper. E2 is stationed at fire station #2 and runs first out in that
territory as an engine and city wide as an aerial apparatus. It is a 2006 model and has reached its
NFPA front line service life expectancy of 15 years. Below is the assessment summary for E2.
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Engine/Aerial 2
E2 is a 2006 Sutphen Quint (Aerial/Pumper) apparatus with a 1,500 GPM pump and a 500-gallon
booster tank. It currently has 90,601 road miles, 8,741 pump hours, and 1,375 aerial hours all of
which are to be considered to be very high. The apparatus is equipped with an ISM Cummings
engine which is extremely hard to find parts for due to its age. E2 needs a hydraulic gauge replaced
and has multiple class 2 oil and water leaks. The apparatus does not have the proper reflective
chevron on the rear which causes undo safety issues for firefighters on the emergency scene. The
rear suspension springs are sagging, and both of the cab raise locks need repair. There are multiple
air leaks around the fan clutch and pump shift which needs an overhaul. Multiple belts need
replacing and there are more leaks around the rear pinion seal. The aerial ladder is in dire need of
cleaning and has nicks and gouges in the base section on the driver side. The aerial bedding bracket
and dock bumpers need replacing. According to third party annual Non-Destructive Testing of the
aerial device the elevation cylinders have failed the past three years. With E2 being the only aerial
apparatus in the department, strongly recommend servicing or replacing the elevation cylinders.
E2 is considered to be in overall “Poor” condition.
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Morehead City Fire and EMS Department Support/Service Vehicles:
The MCFD has several different support/service vehicles within the organization. The different
types include two tankers, a fire/rescue boat, and one brush/quick response vehicle. They range in
year model from 2011 to 2019 and excellent to poor condition. A brief summary of each
support/service vehicle is below:
Rescue 2
Rescue 2 (R2) is 2011 Ford-F350 gas pickup truck that is used in multiple roles of emergency and
non-emergency response. It is used most often as a Quick Response Vehicle (QRV) to assist with
emergency medical calls or transport additional firefighters to incident scenes. It has a skid unit
with a portable tank and pump in the rear that is used for brush and wildland firefighting. It is also
used to pull the ATV unit and the fire/rescue boat when needed. R2 has 54,468 road miles and no
major mechanical issues. The only notable comment is it could use an upgrade to the rear
suspension due to the added weight of the skid load pump and tank unit. It is considered to be in
“Good” condition overall.
Tanker 1
Tanker 1 (T1) is a 2019 MidWest tanker truck with a cab and chassis made by Freightliner. It is
equipped with a 2,000-gallon tank and a 1,000 GPM pump. T1 only has 2,403 road miles and 238
engine hours. Due to the limited call volume for tankers, it is recommended this apparatus be
started and driven weekly to avoid deterioration. This tanker is considered to be in “Excellent”
condition and barring any unforeseen issues should provide good service for the recommended 15
years of front-line service.
Tanker 3
Tanker 3 (T3) is a 2016 MidWest tanker truck with a cab and chassis made by Freightliner. It is
equipped with a 2,000-gallon tank and a 1,000 GPM pump. T2 has 7,518 road miles and 946
engine hours. Due to the limited call volume for tankers, it is recommended this apparatus be
started and driven weekly to avoid deterioration. This tanker is considered to be in “Excellent”
condition and barring any unforeseen issues should provide good service for the recommended 15
years of front-line service.
Watercraft 1
Watercraft 1 (W1) is a 2011 Jones Brothers Skiff 26 foot flat-bottom fiberglass boat powered by
two 90 horsepower Yamaha outboard motors with 405 engine hours. W1 has a center console
configuration with a mid-mounted marine grade Hale 500 GPM fire pump and turret. Although
covered 24/7, the fire pump is in extremely poor shape due to extensive erosion and metal fatigue
from the salt-water environment. The boat is considered to be underpowered for the weight of the
vessel and the rough wind and water conditions it has to perform in. It manages well in calm
shallow water but that is rarely the conditions it is used in. W1 and the fire pump are both severely
undersized in firefighting applications such as: large shipboard fires, commercial shrimp and
fishing boats, tall and large water-front structure fires. The open and uncovered design does not
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serve well in the transportation of patients having medical emergencies. W1 is considered to be in
overall “Fair to Poor” condition.

W1 also includes a galvanized trailer for moving the boat to different locations and maintenance.
The trailer bunk support brackets are in very poor shape due to salt-water erosion and need to
replace immediately. Currently the trailer is considered to be in “Poor” condition.

138
FINAL REPORT – March 11, 2021

Town of Morehead City, North Carolina Fire & EMS Operational Analysis
March, 2021

Observations & Recommendations for Improvement and Safety:
The MCFD has two front-line (engine only) and one reserve engine in its current fleet inventory.
The newest engine (E1) is 8 years old and the only one rated as being in “Good” condition. The
other frontline engine (E6) is 10 years old and is grossly underpowered for its weight. The reserve
engine (E3) is 13 years old and very near its service life expectancy. It has many mechanical and
safety issues and is considered to be in “Poor” condition.
An aggressive replacement Capital Improvement Plan is needed to update the fire engine fleet
for the MCFD. It is recommended that 2 fire engines be purchased within the next 5 budget
cycles. This will allow moving E6 to reserve status and having 3 frontline engines only
apparatus.
The MCFD has one aerial apparatus that doubles as a frontline engine as well. It has reached its
15-year frontline service life and needs replacing as soon as possible. It currently has over 90,000
miles and the industry best practice for aerial apparatus is to replace or at least move to a reserve
status after 75,000 miles. The apparatus is powered by an ISM Cummings engine that is
underpowered for the overall weight of the vehicle. Due to the age of the engine, it is also difficult
to find parts for repairs. The unit has a host of mechanical and safety issues as noted in the above
summary. The 70-foot quint engine/aerial is no longer sufficient for the height of structures and
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rescue hazards the department faces on a daily basis. It is highly recommended that the Jake brake
be used at all times to alleviate wearing brakes out annually.
An aggressive replacement Capital Improvement Plan is needed to update the fleet for the
MCFD. It is recommended that the department purchase a new aerial apparatus within the next
2 budget cycles and run it as an aerial apparatus only.
The MCFD Watercraft 1 (W1) is a 2011 model, and the on-board fire pump is in extremely poor
shape due to extensive erosion and metal fatigue from the salt-water environment. The boat is
considered to be underpowered for the weight of the vessel and the rough conditions it has to
perform in. W1 and the fire pump are both severely undersized in firefighting applications such
as: shipboard fires, commercial shrimp and fishing boats, tall and large water-front structure fires.
An aggressive replacement Capital Improvement Plan is needed to update the watercraft part of
the fleet for the MCFD. It is recommended that the department research a different hull design,
larger fire pump capacity, and proper horsepower to maneuver in rough sea conditions for a
new fire rescue watercraft as soon as feasibly possible. Upon delivery of the new watercraft, W1
could be used in a reserve status or as a secondary unity for smaller fire and rescue operations.
The evaluation and inspection of the MCFD fire rescue fleet has brought to light many mechanical
and safety concerns as noted in the summaries above. Without proper attention to repairs and
preventative maintenance these issues will only get worse and present a larger problem delivering
effective public safety service in the years ahead. It has been proven across the industry that a good
preventative maintenance program and with a designated manager saves money in repairs and
longevity of fleets.
To properly track lost unit hours and downtime for every piece of equipment is extremely
important. Establishing a database for the amount of time vehicles are out of service due to
mechanical failure or preventative maintenance is key to understanding the overall fleet picture.
Tracking mileage and fuel usage can also be beneficial in detecting future issues prior to unit
failures and limiting out of service time. The mileage tracking can also assist in rotating vehicles
if needed to keep from over-use on the same unit; therefore, extending the life of the fleet.
Track and review all repair and preventative maintenance costs. Evaluation of this data will show
where additional preventative maintenance measures can be instituted to reduce costs of more
expensive failures in the future. A good database that is monitored and a robust regularly scheduled
preventative maintenance program can save money, time, and possibly lives by having all
emergency apparatus operationally efficient and ready for service.
There are many maintenance tracking systems available today. Consider using one that track these
four key elements:
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1. Assets: track all vehicles by their VIN and type.
2. Work Orders: key information that shows who did he work, record of parts used and labor
cost to assist with cost-benefit analysis in determining continued service or disposal of
units in later years.
3. Preventative Maintenance: “catch it before it fails”, a good understanding of the fleet
metrics will assist in the timing and level of servicing to ensure the most cost-effective
measures.
Inventory: understanding and tracking inventory of what is permanent equipment and what is used
in the field. The logistics of keeping supplies ordered and readily available is key to keeping units
ready for service.
Research available maintenance tracking systems that include key components: Assets, Work
Orders, Preventative Maintenance, Inventory, Mileage, Fuel Usage. Use this system to build a
robust Preventative Maintenance Program with a designated program manager. A large
number of the issues found in this apparatus evaluation could be managed and mitigated by
such a program.
Emergency Medical Fleet Considerations:
Evaluating the MCFD EMS fleet of vehicles was not part of the original project scope, but
considerations and long-term forecasting of this fleet was considered to be of value to the
department. The current MCFD fleet of EMS response units is considered to be in “Excellent”
condition and consist of three front line units and one reserve unit. The condition of the EMS fleet
is a testament to a strong commitment to the Capital Improvement Plan for the EMS program. A
brief summary of the current fleet is as follows:
Medic 1 – 2018 Ford with 19,811 road miles. Recommend replacement in 2025.
Medic 2 – 2020 Chevrolet with 4,534 road miles. Recommend replacement in 2027.
Medic 3 – 2020 Ford with 8,790 road miles. Recommend replacement in 2027.
Medic 4 (reserve unit) – Ford with 66,500 road miles. Unit was moved to reserve status in 2020.
Transition out of service when the next Medic unit is moved to reserve status.
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Key Considerations:
The current EMS fleet “industry standard” states that an organization should have a fleet that
equates to 133% of its peak-of-day operation. An example would be if MCFD needs three units to
cover its highest call volume requirement during a day, then it should have a total of four units to
cover for issues such as preventative maintenance, off-site repair and unforeseen issues. The useful
EMS vehicle life is typically between 4-7 years and approximately 150,000 miles depending on
environment and territory conditions. EMS units must be available for service and mechanically
sound in order to provide efficient and adequate EMS coverage for the citizens and visitors of the
community.
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Summary of Mechanical Conditions:
The following is a charted summary of the mechanical analysis of findings:
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Planning Ahead for Ladder Replacement:
Depending upon the type of ladder replacement the department desires, it will be necessary for
Morehead City Fire and EMS to plan to replace the current ladder truck due to the cost. Current
interest rates are generally low. As an example, the Town of Wake Forest recently financed a
ladder truck at a rate of less than one percent interest. However, the cost of the apparatus itself has
increased in recent years primarily due to the cost of steel. The following is designed to offer some
guidance as illustrative best practice to Morehead City in planning for that next major purchase.
We researched recent purchases made in North Carolina and utilized the Houston-Galveston Area
Council (HGAC) cooperative purchasing which enables North Carolina local governments to
purchase fire apparatus at the lowest possible price under a nationwide bidding system to save tax
dollars.
It is estimated that a new quint fire apparatus for the Town of Morehead City would cost between
$779,305 and $1,330,057 based upon departmental specifications and amount of loose equipment
that would be needed. We would recommend that funding for quint apparatus be included in the
City of CIP when conditions allow. Two illustrative examples of recently purchased fire apparatus
in North Carolina is outlined below (New Bern, Oxford). As you explore options, we encourage
you to visit these North Carolina departments and learn from the colleague cities what
modifications they would make to their apparatus if they were able to go through the process again.
Observation is that many cities find the 75’ option (like Oxford) meets the quint needs.
SPH-100 NEW BERN FIRE DEPARTMENT = $1,330,057 (+/-5%)
With a 1,000 lb. tip load when dry, and 500 lb. while flowing 1,500 gpm.
Three cross lays standard. Water tanks from 300 to 500 gallons. An enclosed ladder storage.
Clear climbing path. Superior visibility with no platform
hanging over. A hose bed easily accessible from the rear which holds 500’ of 5” hose.
A rotation interlock system allows the aerial to be short jacked if needed.
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SP-75 – OXFORD FIRE DEPARTMENT - $779,305 (+/- 5%)
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10. PROJECT STAFF
•

Greg Grayson, Fire Chief (ret), City of Greensboro, NC
Greg Grayson has more than 38 years of progressive experience in the North Carolina fire
and rescue service. His experience includes beginning public service as a volunteer
firefighter and ascending the career ranks to become the Fire Marshal/Fire Rescue Director
for Wake County, North Carolina. In the following seventeen years, he served as the fire
chief for three North Carolina urban cities – Burlington, Asheville and Greensboro. In these
executive leadership capacities, he was responsible for comprehensive fire and rescue
operations, prevention programs, training and career development, emergency
management functions and specialized regional response teams. In Burlington, he
effectively led positive organizational change and implemented an innovative reserve
firefighter program. In Asheville, he commanded significant re-engineering throughout the
fire department and led Asheville to become an accredited agency. In Greensboro, he led
the department to maintaining both accreditation and ISO “Class1” status and navigated
the department through difficult fiscal years and challenging large-scale emergencies. In
2015, his long-term, dedicated public service to the people of North Carolina was
recognized by the Governor through the prestigious “Order of the Long Leaf Pine”, the
state’s highest honor that can be awarded to a citizen.
Upon retiring from local government service, Chief Grayson was appointed by the State
Fire Marshal in 2015 to proactively serve as the state’s first and only public fire service
management consultant, providing high level technical assistance to county and municipal
managers - enabling them to better strengthen their jurisdiction’s fire protection service
delivery systems. He also managed statewide fire service advancement initiatives and led
the Office of State Fire Marshal’s Technical Services program.
Beyond extensive experience, Chief Grayson holds a Master of Public Administration,
bachelor and associate in fire protection. He holds numerous professional credentials
including Chief Fire Officer (CFO), MIFireE from the Institution of Fire Protection
Engineers and multiple other fire service certifications, including being North Carolina’s
first Advanced Firefighter. He is one of very few, if not the only, Fire Chief in the United
States to also hold the Senior Professional in Human Resources (SPHR) and SHRM-SCP
credentials. He is active in the North Carolina Association of Fire Chiefs and the IAFC
Metropolitan Fire Chiefs organizations and continues to serve as a volunteer firefighter in
his home community.

•

Frank Blackley, Assistant Fire Chief (ret), City of Wilmington
Frank Blackley recently retired as an Assistant Chief from the Wilmington, NC Fire
Department after 35 years of service. He was previously Fire Marshal during which time
he served two terms as president of the NC Fire Marshals Association. He was assigned as
the Operations Chief for three years prior to his last position over Support Services where
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he supervised the training, fire and life safety, logistics, fleet maintenance divisions, and
managed the department’s annual budget. He previously worked for Wrightsville Beach
Fire Department and New Hanover County Fire Rescue. In recent years he has taught
nationally for Vision 20/20 and is one of their technical advisors for Community Risk
Reduction. He is an adjunct instructor for the National Fire Academy and assisted in
development of a class on community risk reduction at the station level and. He was heavily
involved with the department’s accreditation process and understands the need for accurate
data. He is a graduate of the National Fire Academy’s Executive Fire Officer’s Program
and has a Master’s in Public Administration with a concentration in Urban and Regional
Policy and Planning from UNC Wilmington.
•

Mike Varnell, Fire Chief (ret), City of Rocky Mount, NC
Mike Varnell has over 30 years of experience in the North Carolina and United States fire
service. His experience runs the gamut in the municipal fire service by serving in positions
from firefighter to fire chief. Early in his career (1993) Varnell earned a commendation
from Governor James B. Hunt for saving four children from a burning house. In 1996, he
was recognized by the NC Jaycees as one of the “Five Most Outstanding Public Servants”
in North Carolina. As his career progressed with Rocky Mount Fire Department, he was
instrumental in leading the department through four successful international fire
accreditation processes from 2003 to 2018. In 2016, under his leadership the department
was only one of two in the nation to receive the coveted “Heart Safe Community Award”
from the International Association of Fire Chiefs.
Chief Varnell is a graduate of the United States Fire Administration National Fire
Academy’s Executive Fire Officer Program and the NC Association of Fire Chief’s
Executive Development Program. Varnell holds a master’s degree in Executive Fire
Service Leadership, a bachelor’s degree in business administration, and an associate degree
in fire protection technology. He is credentialed by the Center for Public Safety Excellence
and carries the “Chief Fire Officer” designation. He currently serves as a peer assessor for
Commission on Fire Accreditation International and travels across the country evaluating
fire departments for industry best practices. He has served on the International Association
of Fire Chiefs’ Professional Development-Higher Education Committee and represented
Region 4 on the NC Emergency Management Domestic Preparedness committee. He holds
numerous certifications in the fields of administration, emergency management, and the
fire service. He is a member of the International Association of Fire Chiefs, the NC
Accreditation Support Consortium, and the NC Association of Fire Chiefs.

•

David Bullins, Fire Chief (ret), City of Statesville, NC
David Bullins has served the NC fire service since 1982. His career started as a volunteer
in the rural Piedmont area and ended as a career municipal fire chief in the foothills of the
state. Chief Bullins served the Summerfield Fire Department as a volunteer and was the
first paid firefighter on their roster. His career continued with the City of Greensboro Fire
Department where he rose through the ranks serving as firefighter, captain, battalion chief,
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and planning & research officer. Part of his career with Greensboro Fire Department was
that of Training Officer. Chief Bullins was appointed to the position of Fire Chief for the
City of Statesville in 2007. After retiring in 2014 from the fire service, he continued his
training and education goals by serving as the Fire and Emergency Management
Department Chair for Guilford Technical Community College. He now serves as the
Director of Public Safety for Mitchell Community College in Statesville, N.C. and teaches
fire technology and emergency management throughout the state. Chief Bullins has a
master’s degree from Oklahoma State University in Fire & Emergency Management
Administration, a bachelor’s degree the University of Cincinnati in Fire & Safety
Engineering Technology, and associate of applied science degree from Guilford Technical
Community College. He also is a graduate of the National Fire Academy Executive Fire
Officer Program and is designated as a Chief Fire Officer (CFOD) from the Center for
Public Safety and Excellence.
•

Wesley Hutchins, Fire Chief (ret), Town of Walkertown, NC
Chief Hutchins serves as the Executive Director of the North Carolina Association of Fire
Chiefs. Previously, he served as Dean of Emergency Services for Forsyth Technical
Community College. He also served for near 44 years as Fire Chief for Walkertown Fire
Department, where he now serves as a Town Council Member. He holds a Master’s in
Public Administration Degree from Grand Canyon University, a bachelor’s degree from
Gardner-Webb University and an Associate in Fire Protection from Guilford Technical
Community College.

•

Todd Tuttle, Battalion Chief, City of Greensboro, NC
Chief Tuttle is a 30-year fire service veteran who also served as a paramedic. He currently
manages intricate records management systems for the City of Greensboro Fire
Department, which is an accredited, ISO Class 1 city. Chief Tuttle is recognized throughout
the state and nation as a technical expert on Firehouse records management systems as well
as data analysis.

•

Chris Perry, Fire Chief, Zebulon, NC
Fire Chief Chris Perry has over 33 years of fire service experience. He originally became
involved in the fire service as a volunteer firefighter in Zebulon, having grown up as the
son of the Fire Chief. A number of years later, while completing his Associates degree in
Fire Protection from Wilson Technical Community College, he was hired as Zebulon’s
first full-time firefighter. Only a couple years later, Chief Perry left to pursue a career with
Wake County as a Deputy Fire Marshal. During his sixteen years at Wake County, he
served as fire inspector, fire investigator, and ultimately as the Chief Deputy Fire Marshal
of Operations. In 2008, Chief Perry left Wake County to work in Johnston County, where
he served as the Assistant Director of Emergency Services, where one of his
responsibilities included being the County Fire Marshal. Most recently, Chief Perry
returned to the Town of Zebulon to serve as the Fire Chief, where he had continued to serve
as a volunteer since he left full-time employment. During his tenure, he completed his
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bachelor’s degree in Fire Science through Columbia Southern University. In July 2020,
Chief Perry was received the international professional designation of Chief Fire Officer
by the Commission on Professional Credentialing, through the Center for Public Safety
Excellence.
•

Robert McNally, Beacon GIS
A GIS Analyst/Planner with niche specialty and ground experience for Fire, Rescue, EMS,
Public Safety, Emergency Management, and Homeland Security projects, Robert owns
Beacon GIS, a first responder planning services firm. Robert brings 20 years of public
safety experience as a responder, manager, and trainer. He has been awarded twice for his
service to the community. He graduated magna cum laude with bachelor’s degree in Public
Administration, securing an honor scholarship while in the midst of his education. Robert
also has a graduate degree in Urban and Regional Planning from the University of North
Carolina at Charlotte. Robert McNally has spoken at several conferences on the subject of
public safety and homeland security and Beacon GIS has been involved in over 180
projects for emergency services of various sizes across the United States & Canada.
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11. APPENDIX
A. Illustrative Request for Qualifications:
TOWN OF MOREHEAD CITY
FIRE STATION SCHEMATIC DESIGN and COST ESTIMATION
REQUEST FOR QUALIFICATIONS
Statement of Qualification due July 1, 2021
SECTION 1. NOTICE OF REQUEST FOR QUALIFICATIONS
The Town of Morehead City is requesting Statements of Qualifications from professional,
qualified firms or individuals experienced in the design and construction of fire stations. Responses
to this Request for Qualifications (RFQ) are sought from professional, qualified architectural firms
that are capable of conducting fire station specific programming and schematic design and
preparing a preliminary design for the construction of a new fire station to house personnel and
apparatus of the Morehead City Fire and EMS Department.
A complete response to this RFQ must include five (5) copies of a bound written Statement of
Qualifications. Statements of Qualification will be received until 5:00 P.M. on Friday, November
20, 2020, at Morehead City Town Hall located at 706 Arendell Street Morehead City, NC and
faxed responses are not acceptable and will not be reviewed. The submittal deadline is absolute.
Late submittals will not be considered. Prospective firms and individuals must select a method of
delivery that ensures the Statement of Qualifications will be delivered to the correct location by
the due date and time.
This RFQ may be downloaded from Town of Morehead City website using the following link:
Any amendments or clarifications of the RFQ issued by the Town will also be posted to this
website location.
Interested firms or individuals are required to identify any potential or perceived conflict of
interest (personal and/or property interest in the subject scope of work). Pre‐qualification is not
required. All interested firms and individuals responding to this RFQ are required to comply with
all applicable provisions of federal, state, and local law.
The City reserves the right to (1) reject any or all responses, (2) waive informalities in a
response, (3) select a firm or individual who has submitted a fully responsive Statement of
Qualifications and who is determined by the City to be a professional, qualified firm or individual
to be in the best interest of the City, or (4) take whatever action or make whatever decision it
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determines to be appropriate. The Town of Morehead City assumes no obligation in this general
solicitation of Statements of Qualifications and all costs and expenses of responding to this RFQ
shall be borne by the interested firms or individuals.
SECTION 2. SCOPE
The Town of Morehead City, NC requests proposals from qualified Architectural Firms for the
Schematic Design and Cost Estimation of a New Fire Station. Upon review of proposals received
in response to this Request for Qualifications, the Town of Morehead City anticipates awarding a
single contract for the services required.
The Town wishes to select and retain a highly qualified and capable architectural firm with
experience in fire station design to provide for the development of plans and management of
construction of the new station. In the document, those firms who participate in this RFQ process
are sometimes referred to as “respondents” and “architects.”
The selected firm will be required to perform the basic architectural and engineering services to
be specified more fully in an AIA contract agreement to be negotiated after selection. The contract
agreement will provide for payment for phases of work completed with options to proceed through
all phases or to discontinue work as the circumstances may dictate. Upon selection of a firm with
whom negotiations will proceed, a Scope of Work will be developed.
The Town anticipates a contract which will include site review and recommendations,
programming, schematic design, renderings, and cost estimation. However, the Town reserves the
right to include additional project elements in the initial or subsequent professional services
agreements as the Town may (in its sole discretion) deem appropriate. The firm will be required
to retain and be responsible for all basic engineering disciplines such as mechanical, electrical,
plumbing, safety and fire protection, landscape architecture, civil engineering, and structural
engineering for the scope of work negotiated. The firm is also required to identify and select the
appropriate sub-consultants. The Town reserves the right to approve proposed sub-consultants that
will be associated with the project.
The Town will give prime consideration to the firm with significant, current experience in the
development, design, and construction of fire stations with comparable needs and similar
municipal facilities.
If, following completion of this initial scope of work, the Town decides to move forward with
construction of a fire station, the scope of work may be amended to include design development,
construction documents, and construction phase services.
The firm or individual selected by the City would, at a minimum, be expected to complete the
following tasks:
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Task 1: Review Space Needs Assessment and Program Development
Description:
The spatial needs assessment is an essential part of a comprehensive planning approach to
provide design guidance for a new facility. The firm shall work with Town and Department staff
to review the recent assessment of the functional needs of the Department. The assessment review
should confirm an independent analysis of the current and future spatial needs of the Department.
Following completion of the space needs assessment, the firm shall prepare a comprehensive
and complete program addressing the functions to be performed by the Department within the
proposed Fire Station, including, but not limited to, public access, communications and technology
infrastructure, administrative offices, training room, dormitory/living spaces, kitchen & dining
facilities, equipment lockers/storage areas, workout room, apparatus bay, etc.
Deliverables:
A written report summarizing the spatial needs of the Morehead City Fire and EMS Department
in the new Fire Station, along with a program list with function and square footage amounts
Task 2: Site Evaluation
Description:
Provide a preliminary assessment and evaluation of proposed site conditions. The firm will be
expected to perform the site analysis to include sub‐surface soil conditions, storm water drainage
management, location of utilities (sewer, water, etc.), and evaluation of vehicular access and flow,
as necessary. This will include consultation with City staff and maximum utilization of available
engineering and other data related to the site plus additional services as needed to provide a
complete evaluation. The exact scope of additional services required beyond currently available
data will be determined as part of the contract negotiation process.
Deliverables:
Report evaluating the adequacy of the site(s) as a fire station facility.
Task 3: Schematic Design Plan
Description:
Develop preliminary design drawings and architectural renderings focusing on site plan,
building plans fitted to the proposed site, furnishing plans, exterior elevations, and preliminary
building systems. Development of this task should include interaction with the various involved
Town departments and staff members.
Deliverables:
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Prepare a final schematic design plan for the fire station facility. Develop communication tools
including color renderings and sketches to use at public meetings and presentations at Town
Commission meetings.
Task 4: Total Project Cost Estimate and Schedule
Description:
Provide a detailed project cost estimate that includes all soft costs related to the design and the
construction of the fire station facility including, but not limited to, furniture and equipment,
project management, fees and contingencies. Provide a complete proposed project schedule
including realistic deadlines for future design development and construction phases.
Deliverables:
A report summarizing the detailed cost estimates and other appropriate cost allowances and
estimated time frames for implementing all phases of design and construction. It is the Town’s
goal to complete the work outlined in this Request for Qualifications within approximately 150
days following the issuance of a Notice to Proceed.
SECTION 3. MINIMUM QUALIFICATIONS AND CRITERIA FOR EVALUATION
The firm or individual ultimately selected is expected to hold the following minimum
qualifications and will be evaluated on the following criteria:
A. Demonstrated knowledge and recent experience designing and completing successful
fire station/public safety facility projects within the scope, schedule, and budget.
B. Demonstrated ability to accurately assess current and future needs.
C. Creativity in developing unique design solutions in fire service projects within
neighborhood settings.
D. Ability to bring a complete, competent team addressing all necessary disciplines.
E. Quality of the information presented in the Statement of Qualifications and completeness,
relevance, and organization of the information and materials presented.
F. Qualifications of architecture design team members to lead the project effort. This must
include identification of the actual team members who will be assigned to this project, not
just available staff.
G. Response of references.
A selection committee will review the Statements of Qualifications submitted in response to
this RFQ and may request interviews with some firms or individuals. The selection committee will
rank the top firms and individuals based on Statements of Qualifications and interviews (if
conducted).
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SECTION 4. STATEMENT OF QUALIFICATIONS: RESPONSE FORMAT
The Statement of Qualifications should include the following information in the following order
and format describing the prospective consultant’s availability, interests, qualifications, and
current relevant experience. Concise reports are preferred with a maximum limit of 40 pages.
1. Cover letter indicating the RFQ due date and title, the firm or individual’s name, address,
telephone number, fax number, and email contract address(es)
2. Firm or individual profile
3. Identify the team members and provide resumes of the team members and identify the
agents and subcontractors (if any) that the firm or individual anticipates assigning in
conjunction with this project. Include a discussion of the expertise of the individuals who
will be assigned to the project team, along with a description of their individual roles
4. A design process showing the various tasks, the time to complete each task, and a total
time frame proposed to complete the project
5. Summary of at least eight similar projects designed in the last five years for which the
designer was responsible. Each of the project summaries should include the following:
a. Description of the facility, including size, functions, project budget, and year
completed.
b. Degree of involvement (principals or consultant).
c. Consulting firms involved and their assigned responsibilities.
6. Provide at least three (3) public entity references (with contact name, address, and
telephone number) for which the firm and proposed key personnel have performed (or are
performing) that represents work of a similar type, scope, and complexity.
7. Identify whether the proposed project architect and other consultants are licensed to
practice within the State of North Carolina
8. Identify any legal proceedings, arbitrations, complaints or court actions filed by any person
against the firm or individual within the last three (3) years for any project in which the
firm or the individual participated
9. Conflict of Interest: Provide a statement that discloses any past, on‐going, or potential
conflicts of interest that the firm or individual may have as a result of performing work in
response to this RFQ.
SECTION 5. TENTATIVE SCHEDULE
The following is the City’s tentative schedule for selection of a consultant:
July 1, 2021
September 1, 2021– 5:00
September 15, 2021
October 1, 2021 – 5:00

RFQ Release Date
Deadline for Submittal of Questions or Requests for
Clarification
Posting of RFQ Amendments, if necessary
RFQ Response Submittals Due to City
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October 1-November
2021
December 1, 2021
December 20, 2021

30, City Staff Review of Submissions
Interviews (if necessary)
Anticipated Award of Professional Services Agreement

SECTION 6. PROPOSAL SUBMISSION
Submit three (3) copies of the written proposal no later than 5:00 PM, July 1, 2021. No proposals
will be accepted after this time. Submit proposals to:
Mr. Ryan Eggleston
Town Manager
Town of Morehead City
706 Arendell Street
Morehead City, NC 28557
Ph. 252-726-6848 extension 110
All questions regarding this submittal or project should be directed to the City Manager. In order
that the selection process is as objective as possible, do not contact any Town of Morehead City
official other than the City Manager.
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B. Flood Mitigation Considerations:
In order to address the concerns with the potential Fire Station 3 situation, NCFCC consulted with
our partner architectural firm Stewart-Cooper-Newell (SCN). SCN designs and constructs more
fire station facilities than any other firm in the United States. They have won numerous national
awards for their design work. In addition, they also work with fire departments on extensive
renovations.
The individual site must be fully evaluated, and conditions of the environment must be evaluated
before making a recommendation on what specific measures would be recommended for
Morehead City. However, he SCN team provided the following generalized flood mitigation
considerations for Morehead City to consider:
Fire Stations can be often be protected by keeping the flood waters away from the building itself
by building flood walls or a small site levee. i.e., dam the water up away from the structure. When
doing this you either have to have “ramps” to drive up and over the wall/levee or drop in flood
gates at entries through the wall/levee.
Example of a flood wall (Can be built to match aesthetics of fire station or surrounding
community):

Another option is to flood protect the structure. This is usually done be either waterproofing the
exterior wall up to flood height or building a floodwall onto the existing wall structure as a
thickened base to the wall. When you do this you also provide drop in flood panels at all openings.
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You can leave the bays unprotected if they have an SOP to move the apparatus to higher ground
during a flood event and then either leave the bay doors open so flood water can move through
without putting a storm surge on the walls or install flood vents in the walls which will allow the
water to move through the space.
Example of flood panels at building entrance:

Other considerations include protecting the building’s utility infrastructure. These considerations
include:
• Any electrical below flood plain needs to be either water protected or moved above.
• Any HVAC units need to be raised on pedestals, moved to roof or provided with flood
walls.
• Potable water needs to be protected.
• Sewer needs to be addressed. Most likely sewer lines will be flooded and possibly
inoperable for a time.
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C. Fire Station Cost Construction Information
Fire station construction costs in North Carolina have escalated in recent years. The chart below
reflects cost changes in North Carolina between 2007 and 2018. The current and most recent cost
of fire station construction in North Carolina is between $375 and $425 per square foot. The typical
fire station in North Carolina is approximately 10,000 square feet is size. Additional measures may
be necessary for Morehead City due to the coastal area and the durability necessary. Therefore, it
may be wise to plan for a cost on the higher side of the current market rates.

NCFCC is currently working with the City of Mebane on planning a fire station for $7M. NCFCC
is also working with the City of Graham on a substation in the $6-$7M range. By comparison, the
City of Greensboro is currently constructing two fire stations – one is at 11K square feet for $6M
and the other is at 17K square feet (also housing EMS) at $8M. With the specific timetable of
construction not known, capital budget planning at higher projected numbers would be prudent.
NCFCC is providing the Morehead City Fire and EMS Department two documents to assist in
planning a future station – “Getting the Right Start for Your Fire Station Design” and “FireRescue-EMS Facility Design Handbook” to help guide future station planning.
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D. Summary of Recommendations:
Geographic Information Systems Analysis:
1. In order to not adversely impact service delivery levels, the assessment team recommends
that Morehead City should retain Fire Station 3 within an approximate one-half mile
area of the current fire station location.
Statistical Analysis for Demonstrated Performance:
2. The assessment team recommends that Morehead City Fire and EMS Department
collaborate with Carteret County Emergency Communications to seek ways to reduce
call processing times closer to 60 seconds or less 90% of the time. Specific goals should
be agreed upon and performance of call processing times measured to determine how to
best reduce the call processing times for Morehead City.
3. Morehead City Fire and EMS needs to develop a long-range staffing plan that addresses
being able to respond 17 or more firefighters on structure fire with a full complement of
firefighting staff in a time frame that more closely reflects the national standard. There
are a variety of methods that this can be achieved. Within another section of the report
(Benchmarking) the assessment team identified one specific area where Morehead City
is operating differently than most cities of similar size with the on-duty Battalion Chief.
However, longer term attention is needed to staffing levels within the Morehead City
Fire and EMS Department.
4. The assessment team recommends that Morehead City consider implementing traffic
signal preemption equipment for emergency vehicles when conditions allow to reduce
travel time for emergency vehicles and improve overall response times. An ongoing,
consistent analysis by the Fire Chief or his designee of any emergency response that
exceeds defined time parameters will further identify and define the considerations
needing the highest priority attention in the response system.
EMS Operation Evaluation:
5. The assessment team recommends that Morehead City Fire and EMS Department work
with Carteret County Emergency Communications to bring dispatch times for Morehead
City within the state recognized standard of 90% of incidents being dispatched within 90
seconds of call receipt.
6. It is the recommendation of the assessment team that the Morehead City Fire and EMS
Department develop response time standards based on the medical priority of events
(alpha through echo). This response time standards should be reflective of the “customer
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perceived response time” or the time from 911 initiation to the arrival of the fire/EMS
crews and be set up on a percentile basis.
7. The assessment team recommends that Morehead City Fire and EMS closely monitor
staffing, while in the immediate future continue peak demand EMS staffing, with a focus
on the unit hour workload utilization identified within this study. Establishing a third in
service EMS unit consistent with the demand analysis would improve the overall service
level in the most efficient manner for the overall EMS service delivery system.
8. The assessment team recommends that Morehead City Fire and EMS change protocol
so that EMS ambulances are sanitized prior to the ambulance being marked “in service”
in the data system to capture a more realistic patient turn-around time from the time a
call is dispatched until the ambulance is fully ready to accept another patient. This
situation has been heightened by the COVID crisis.
Insurance Services Office Analysis:
9. The assessment team recommends that Carteret County would benefit ISO credit for all
fire departments by making secondary notification method enhancements in order to
receive maximum available credit in this category.
10. It is recommended that Morehead City Fire and EMS place significant emphasis and
high priority on the cumulative ISO packet that is submitted PRIOR to the next
evaluation.
11. Also reflected in the CRR portion of this report, Morehead City needs to significantly
prioritize conducting commercial pre-fire plans of 100% of all properties as soon as
conditions will allow. Utilization of retired, trained firefighters is an effective manner
many North Carolina Cities are finding to accomplish this task effectively.
Benchmarking and Best Practice Funding Models:
12. The assessment team recommends as soon as conditions allow, the Battalion Chiefs
should take responsibility for overall shift operations independent of a response
company and focus their attention on managing the city’s shift operations, ensuring
personnel accountability, training and leadership of the department’s three operating
shifts. This would necessitate the addition of three company officer positions to fill the
vacancies that would be created on the current ladder company by this needed transition.
13. The total cost of operating the Morehead City Fire and EMS Department collective of
both annual operating and capital costs, as well as administrative costs should be totaled
and averaged over a rolling three-year period. In parallel, a mutually agreed upon costshare formula should be developed between the Town of Morehead City and Carteret
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County that takes into consideration a variety of factors contrasting between the areas
within the municipality and the unincorporated areas served by the municipality such as
(but not limited to) call volume/incidents, population, geographic area, assessed
valuation, and square footage then placing a weight on each of these individual factors.
From this formula, which should be evaluated over a rolling three-year average, a fair
and balanced cost-share formula for both the Town of Morehead City and Carteret
County can be responsibly derived. Using this formula with three year rolling averages,
adjustments can be made each year within the five-year contract period to ensure that
the funding is fair and balanced for all stakeholders. It is recommended that Morehead
City and Carteret County pilot such a cost-share project and conduct such an analysis
well in advance of the 2024 contract change.
14. While capacity remains in the current rural fire districts, the assessment team
recommends that long-term consideration be given to establishing a single fire and
rescue service district for all unincorporated areas of Carteret County that the Town of
Morehead City can most effectively and efficiently serve as the overall most modern
method of funding fire and rescue services available to North Carolina local
governments.
Community Risk Reduction Analysis:
15. The department should complete pre-incident surveys for all commercial buildings,
especially the community’s target hazards. As the community continues to grow, risks
may change based on demographics and where future development occurs. Morehead
City Fire and EMS should monitor the effectiveness of the fire marshal’s office because
of increasing workloads. Developing a community risk reduction plan should be
implemented to mitigate or prevent emergency incidents from occurring. The plan
should include the entire department, not just the fire marshal’s office.
16. The assessment team recommends that Morehead City Fire and EMS Department
develop a CRR plan based on data collected from this strategic plan, incident reports, or
knowledge of personnel to mitigate or prevent risks from occurring. The plan should be
developed acknowledging that risks may vary from one station to another. Using the Five
E’s (Emergency Response, Education, Enforcement, Engineering, and Economic
Incentives) to prevent or mitigate risks is encouraged. The plan should encompass both
fire operations and EMS.
Apparatus Condition Evaluation:
17. An aggressive replacement Capital Improvement Plan is needed to update the fire engine
fleet for the department. It is recommended that two fire engines be purchased within
the next five budget cycles. This will allow moving E6 to reserve status and having three
frontline engines only apparatus.
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18. An aggressive replacement Capital Improvement Plan is needed to update the fleet for
the department. It is recommended that the department purchase a new aerial apparatus
within the next two budget cycles and run it as an aerial apparatus only.
19. An aggressive replacement Capital Improvement Plan is needed to update the watercraft
part of the fleet for the department. It is recommended that the department research a
different hull design, larger fire pump capacity, and proper horsepower to maneuver in
rough sea conditions for a new fire rescue watercraft as soon as feasibly possible. Upon
delivery of the new watercraft, the current watercraft could be used in a reserve status
or as a secondary unit for smaller fire and rescue operations.
20. Research available maintenance tracking systems that include key components: Assets,
Work Orders, Preventative Maintenance, Inventory, Mileage, Fuel Usage. Use this
system to build a robust Preventative Maintenance Program with a designated program
manager. A large number of the issues found in this apparatus evaluation could be
managed and mitigated by such a program.
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12. DISCLAIMER
This project has been conducted upon the written request of the Town of Morehead City. The sole
intent of this project is to improve, advance and strengthen the fire protection service delivery
system in Morehead City and the State of North Carolina. Persons involved in this report have
contributed for the purposes of providing information, professional observations and
recommendations to the city elected officials, management and the fire service leadership.
Recommendations included in this report are based upon professional experience and
understanding of current fire and rescue service best practices. Examples and references in the
document are for informational purposes only. Information contained within this document is not
intended to be comprehensive, and recommendations are based on limited information available
at this particular time. As with any project based on a snapshot in time, additional facts, local
issues and/or changes in the facts could alter the conclusions and recommendations in this
document. This document is solely to be utilized by local government and fire service officials for
long-term planning purposes. It should not be utilized for any other purpose. No warranties or
guarantees (express or implied) are provided. While this document will hopefully assist local
officials in their deliberative and long-term planning process, it should be recognized that there
are many local issues that may impact the ultimate decisions and what works for a particular
jurisdiction. The ultimate decision-making lies with the appropriate local government and fire
officials.

163
FINAL REPORT – March 11, 2021

Town of Morehead City, North Carolina Fire & EMS Operational Analysis
March, 2021

National Fire Protection Association, 2007; Urban Fire Safety Project, Emmitsburg, MD; retrieved from
http://www.nfpa.org/public-education/by-topic/people-at-risk/urban-fire-safety/reports-and-presentations.
https://noaa.maps.arcgis.com/apps/MapSeries/index.html?appid=d9ed7904dbec441a9c4dd7b277935fad&entry
=1
https://safetydata.fra.dot.gov/OfficeofSafety/publicsite/DownloadCrossingInventoryData.aspx
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