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In the following figure (Figure 67) the number of personnel responding is broken-down by 

incident type for the same time period. 

Figure 67: Number of Personnel Responding – by Inci dent Type, 2007 – 2009 61

For the study period, the average number of personnel responding has declined for all types of 

incidents.  The concern is greatest for building fire incidents, where the number of personnel 

responding in 2009 is averaging 8.53.   

                                                
61 Ibid. 
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In Figure 68 we reviewed the average number of personnel that responded by incident type and 

hour of day in 2009. 

Figure 68: Number of Personnel Responding by Hour o f Day, 200962

The lowest recorded average number of personnel responding for all incident types occurs 

between midnight and 3:00 a.m. and again between 1:00 p.m. and 5:00 p.m. 

Recommendation 62: Develop a plan to increase available staffing to have a minimum of ten firefighters 
at reported structural fire incidents within ten minutes.

                                                
62 Ibid. 
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Section II - System Demand Projections 

The process of forecasting growth in the community begins with an overview of current 

demographic and risk categories. 

Current Population Information

According to the U.S. Census Bureau, the estimated population of Evans was 18,842 persons in 

2008.  This is almost a doubling of the population since 2000, when a population of 9,514 was 

recorded.  Figure 69 shows the annual population for the City between 1970 and 2008. 

Figure 69: Population Growth History, 1970 – 2008 
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The average annual growth rate this decade has been 8 percent, but has reached as high as 

24.6 percent in 2001.  The average annual growth rate has slowed in recent years.  A depiction 

of the yearly percentage of change of the population is depicted in the figure that follows (Figure 

70).

Figure 70: Annual Percentage of Population Change, 1970 – 2008 

The population of the City of Evans has increased from 2,570 in 1970 to 18,888 in 2009; an 

increase of over 600 percent. 



Evans Fire & Rescue Department ~ Evans, Colorado 
Master Plan 

Page 147 

The composition of this population by age group can have a significant effect upon the fire 

services.  The following chart (Figure 71) distributes the population into age groups based on 

the estimated census block group information for 2007.  

Figure 71: Population by Age 

Approximately 7 percent of the population is 65 years of age or older and 10 percent of the 

population is under 5 years of age, placing a total of 17 percent of the area’s population in the 

significant target age groups that pose the highest risk for fatalities in residential fire incidents.  It 

is also worth noting that the median age in the City of Evans is relatively young at 26.9 years of 

age, compared to 35.3 nationally. 
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The following chart (Figure 72) examines the housing by occupancy type in the City.  Higher 

rental and vacant properties may signal negative economic conditions (except in university and 

resort areas), which can correlate with higher incidences of emergency incidents. 

Figure 72: Housing by Occupancy 

The high level of owner-occupied housing indicates a stable economic environment that relates 

to an investment in the community by wage earners.   
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It is also useful to assess the distribution of the population within the area, since there is a direct 

correlation between population density and service demand.  The following map (Figure 73) 

displays the population density in the city. 

Figure 73: Population Density 

The greatest concentration of population within Evans is located near the two fire stations on the 

north and northeast side of the City.   
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Population Growth Projections

As indicated earlier in this section, the population in Evans has increased significantly this 

decade.  However, local planning officials anticipate that additional growth may continue, but at 

a much slower rate than previously experienced.  In developing forecasts for population growth, 

ESCI typically develops a forecast based on several years of census experience.  For Evans, 

ESCI used census and estimate figures from 200163 through 2008 from the U.S. Census Bureau 

to create a mathematical forecast through the year 2035.   

While census-based population projections provide a mathematically based estimate of future 

population based on historical data, they often fail to account for expected trends in the growth 

rate of an area.  These changes often result from redevelopment, annexation, changes in 

employment capacity, or other socio-economic factors not reviewed in a census-based 

projection.  For this reason, we also offer population projections based on review of available 

local development and business information.  

                                                
63 Excludes 2000; removing the influence of significant growth between 2000 and 2001 that would skew 
forecasts. 



Evans Fire & Rescue Department ~ Evans, Colorado 
Master Plan 

Page 151 

In this case, we reviewed information from the population growth forecast by the City; estimated 

at one percent.  This population forecast is much lower than the census-based population 

forecast primarily due to local, regional and national issues.  These issues are expected to 

impede development opportunities, including transportation improvements, and housing 

infrastructure capacity.  The population forecasts from the census-based method and the city 

appear in Figure 74. 

Figure 74: Population Forecast 64

It is not the intent of this study to be a definitive authority for the projection of future population in 

the service area, but rather to base our recommendations for future fire protection needs on a 

reasonable association with projected service demand.  Since we know that the service demand 

for emergency agencies is based almost entirely on human activity, it is important to have a 

population-based projection of the future size of the community.  While we can see variation in 

the population projections discussed here, it is certain Evans Fire Rescue will continue to be an 

emergency service provider to a growing population, likely exceeding 20,000 in 2030.  Planning 

                                                
64 Would be affected by municipal annexations 
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should begin now to have sufficient resources to meet a growing demand for emergency 

services. 

Community Risk Analysis

The fire service assesses the relative risk of properties based on a number of factors.  

Properties with high fire and life risk often require greater numbers of personnel and apparatus 

to effectively mitigate a fire emergency.  Staffing and deployment decisions should be made 

with consideration of the level of risk within geographic sub-areas of a community.  

A community’s risk assessment is developed based on potential land use within its anticipated 

future boundaries.  These potential uses are generally found in city and county development 

plans and zoning designations.  Risk is then translated into land use maps (potential scale and 

type of development within geographic sub-areas) that show categories of relative fire and life 

risk.

�x Low risk – Areas zoned and used for agricultural purposes, open space, low-density 
residential, and other low intensity uses.  

�x Moderate risk – Areas zoned for medium-density single family properties, small 
commercial and office uses, low-intensity retail sales, and equivalently sized business 
activities.

�x High risk – Higher-intensity business districts, mixed use areas, high-density residential, 
industrial, warehousing, and large mercantile centers. 



Evans Fire & Rescue Department ~ Evans, Colorado 
Master Plan 

Page 153 

Figure 75 is the community risk assessment of the City of Evans using the three categories.   

Figure 75: Community Risk Assessment 

The city contains mostly low risk properties.  The predominance of high risk properties is located 

on the north side of the city and in certain non-residential developments along arterial and U.S. 

Highway 85.  These properties include industrial, heavy commercial, mid-rise, mixed-use, 

institutional, and multi-family occupancies.  
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Service Demand Projections

In evaluating the deployment of facilities, resources, and staffing, it is imperative that 

consideration be given to potential changes in workload that could directly affect such 

deployment.  Any changes in service demand can require changes and adjustments in the 

deployment of staff and resources in order to maintain acceptable levels of performance.  

For purposes of this study, we used population projections obtained through community 

development research and multiplied these by a forecasted incident rate.  The incident rate was 

derived from a two-year history of incidents per capita to forecast workload through the year 

2030.  The results of the analysis are shown in the following chart and table (Figure 76). 

Figure 76: Total Workload Forecast 

The increase in actual fire incidents is forecast to be relatively low during the study period, but 

this is a reflection of trends for fire incident rates per capita and is believed to be a result of 

improvements made in building codes and public fire education during the last several decades.  

EMS is expected to continue to be the predominate factor in service demand.  Other emergency 

service calls not involving actual fires is forecasted to increase in part due to the use of 

automatic fire alarm and water flow systems.   
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Section III - Future Delivery System Models

The information contained in this study provides an in-depth analysis of Evans Fire Rescue and 

its delivery of services.  In the evaluation section, we described our findings and provided a 

review of conditions or issues that require the attention of the department.  In many cases, 

these issues require relatively short-term effort or corrective action.  We have assembled a list 

of such short and mid-term planning strategies in the next section of this report. 

However, a Fire Protection Master Plan is intended to provide strategies that are long-term in 

nature.  Its purpose is to identify the most critical issues the agency will face over the long term, 

out as much as 20 years in the future.  We initiated that process in the previous section of this 

report where we reviewed community growth, identified risks, and evaluated service demands.  

Now, we will compile the information learned in that section as well as the evaluation of future 

service demand to provide a recommended long-term strategy for the growth and development 

of a healthy EFR organization, capable of providing the services that are valued most by its 

customers. 
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Future Deployment Recommendations 

The following long-term resource deployment strategies are intended to allow Evans Fire 

Rescue to continue its existing level of service as the community grows.  Where possible, 

improvements to the level are offered toward target performance objectives.   The City of Evans 

has defined an Urban Growth Area in its community planning process.  It expresses where 

potential annexations might occur and future land use plans.  The following figure (Figure 77) 

illustrates these areas in relation to the current city limits.  

Figure 77: City of Evans Urban Growth Area 
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Since this area has been identified by the City of Evans in its future land use plans, ESCI used 

this information in developing future deployment strategies.  Figure 78: Future Land Use 

Community Risk, illustrates the risk of these areas based upon the future land use designation; 

categorized similarly to the existing community risk map in the previous section (Figure 75: 

Community Risk Assessment).  

Figure 78: Future Land Use Community Risk 
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Projected future service demand was determined using several measures developed earlier and 

appears in the following figure (Figure 79).  Information such as historic service demand, 

population density growth, zoning designations figure into model since the fire department must 

consider all these factors at once when in view of apparatus and facility appropriations.    

Figure 79: Projected Service Demand 

Because of the planned commercial and residential growth, service demand is expected to 

remain high in the downtown area and expand westward and southwest from the core area of 
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the City.  There are three notable developments in the City, Grapevine, Tuscany, Neville’s 

Crossing subdivisions.  Grapevine and Tuscany are existing subdivisions that are not fully built 

out, and Neville’s Crossing is a proposed development. 
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Standards of Response Coverage

Station Strategies

The extensive use of a geographic information system (GIS) allows for the scientific modeling of 

response times of apparatus against the road network using appropriate speed levels during 

straight-aways and turns.  This process, compared against projected service demand, allows us 

to evaluate current deployment and future strategies with accuracy and detail.  In certain 

strategies, specific locations are described for future fire station construction or relocation.  It 

should be noted that these specific locations provide the point at which the performance 

projection data was achieved and represent our recommended “best case” location.  It is 

understood that additional factors such as land availability, zoning, traffic patterns, and 

acquisition costs will also impact any decision on a specific fire station site.  For these reasons, 

we suggest that variations to the listed locations are acceptable within a range of the equivalent 

of two or three city blocks.  Any such variations will impact the performance projection of the 

strategy but not significantly enough to render it inaccurate.   

All scenarios use the Milliken Fire Station No. 2 as automatic aid to the extent that responders 

can travel within the current and potential future city limits for scenario performance 

calculations.  Because of the natural barrier of the South Platte River, the LaSalle Fire Station to 

the south of the City was modeled as mutual aid. 

A four-minute response time is an aggressive performance objective typical of well funded all 

career fire departments operating in an urban setting; comparable to NFPA 1710.  For 

volunteer, partially paid, or combination staffed departments, benchmarks found in the NFPA 

1720 is more appropriate model.  NFPA 1710 relies upon the strategic locations of multiple fire 

stations that are fully staffed while NFPA 1720 relies upon the assembly of a combination of 

volunteer/partial paid crews to fight fires.  In NFPA 1720 the assembly of staff requirement and 

response time of collective apparatus is extended.  

The projected service demand levels and future land use descriptions do not indicate that the 

City plans to become a completely urban center.  There will be areas of urban concentrations, 

along with suburban and more characteristically rural landscapes.  However, because of the 

pattern of expected land use and development, clear delineations between areas for a tiered 

response performance objective structure prove too cumbersome for effective implementation.  

Therefore, a single response time objective would be the most manageable to continue to strive 
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for.  A reasonable response objective mirroring NFPA 1720 guidelines would be a response 

protocol of 10 to 15 firefighters within ten minutes of dispatch.   

Recommendation 63: Develop a deployment standard that delivers 10 to 15 firefighters to reported 
structure fires within 10 minutes 90 percent of the time.

Staffing stations can be achieved in several ways: fully paid, partially paid supplemented by on-

call personnel, or partially paid supplemented by on-duty volunteer personnel.  Whichever 

staffing pattern is adopted, the most advantageous to a response time objective is to have a full 

crew available regardless of compensation at a fire station ready to respond.  A full crew at the 

fire station would be expected to respond within one to two minutes of dispatch while a partial 

crew awaiting volunteer support would be delayed another three minutes before having 

apparatus rolling to the incident.  This determines the travel time model scenarios and the 

statistical coverage of projected service demand.   

The LaSalle Fire Department, being volunteer-staffed, cannot reach significantly into the Evans 

UGA to an extent to be included as an automatic aid resource.  Additionally, Milliken Fire Station 

No. 1 is too distant to be of value, even if fully career staffed, to aid much more than a mile in on 

County Highway 396.  Even Union Colony Fire Station No. 5 provides only redundant coverage.  

It is recommended that EFR and Milliken Fire Protection District enter into a cooperative 

agreement for staffing at MFD Fire Station No. 2.  A fully staffed crew at EFR Station No. 2 and 

MFD Station No. 2 would only be able to provide 64 percent coverage of future service demand.  

Were EFR Fire Station No. 1 also to have full paid crew, the coverage would increase to 68 

percent.  This did not differ significantly should Fire Station No. 1 be relocated to a different site 

in the old town area of Evans.  

Recommendation 64: EFR and Milliken FPD enter into a cooperative agreement for staffing at Milliken 
Fire Station No. 2.

Milliken Fire Station (Firehouse) No. 2 is located at 4225 Yosemite Drive in Greeley, Colorado, 

in the Hill North Park subdivision.  Fire Station No. 2 was built in 1976 with modifications over 

the past 30 years.  The station serves Hill North Park, Dos Rios, Indian Hills, Knaus, and the 

Arrowhead Subdivisions.  Fire Station No. 2 has living quarters for firefighters and houses three 

pieces of apparatus: an engine, brush unit, and water tender. 
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The following picture (Figure 80) provides a visual perspective of Milliken’s Fire Station No. 2 on 

Yosemite Drive. 

Figure 80: Milliken FPD Fire Station No. 2 

Full-time staffing of EFR’s two current fire stations plus Milliken Fire Station No. 2 would result in 

68 percent projected service demand coverage.  (Note:  All calculated coverage percentages 

include the proposed construction of a bridge on 35th Street over the South Platte River; the 

river is a natural barrier restricting travel time capabilities of fire apparatus.)  

For EFR to achieve a minimum of 80 percent projected service demand coverage, an additional 

full-time staffed fire station would be necessary.  This fire station location would be near the 

intersection of 49th Street and 77th Street (EFR Fire Station No. 3) in the western portion of the 

Evans UGA.  This station, along with EFR Fire Station No. 1 (staffed partial), EFR Fire Station 

No. 2 (staffed full-time), and Milliken Fire Station No. 2 (staffed full-time), would allow EFR to 

reach the 80 percent threshold.  Changing EFR Fire Station No. 1 to a full-time staffed station 

increases the coverage of projected service demand to 84 percent. 
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In order to reach the threshold of 90th percentile of projected service demand, a fire station 

south of the river near the 22600 block of County Highway 31 (EFR Fire Station No. 4) would 

need to be constructed.  A caveat to any new facility is the proviso that enough trained 

volunteers would be available in the area to respond to the fire station within five minutes.  

Allowing for a five-minute travel time, coverage of projected service demand can be obtained 

with the two new fire stations (partial staffed) and Fire Station No. 1 (Fire Station No. 1 would 

remain partial staffed).

However, providing a ready full-time crew in all except EFR Fire Station No. 1 boosts the 

demand coverage to well within the 90th percentile. (A summary table of the fractiles follows 

Figure 81: Future Deployment and Travel Time Capability (Full Staffing)). 
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The following figure (Figure 81) illustrates the coverage of the City and UGA with the proposed 

fulltime staffed first due fire stations.   

Figure 81: Future Deployment and Travel Time Capabi lity (Full Staffing) 

The determination of when these fire stations may be necessary will correspond with 

development and the expected service demand it generates.   
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Public Safety Facility

Public safety facility buildings house the administration and operations for law enforcement, fire 

department, and municipal emergency services.  Consolidating all of a city’s emergency 

functions in a single facility allows for collaboration, sharing of resources, and continuity during 

natural and man-made emergency events.  The cost of construction is a factor when deciding if 

a public safety facility is appropriate for a city.  An additional factor is location; the facility must 

be in a location that would meet or improve the emergency response objectives of fire and EMS 

services.

While many other elements apply in the determination of whether or not to construct a public 

safety facility, cost and the emergency response capabilities are the two most important.  Based 

on the current and forecast emergency response activities of EFR, constructing a public safety 

building would require the replacement of EFR Fire Station No. 2.  For this reason alone a 

public safety facility is not recommended at this time. 

Projected Performance

The following table (Figure 82) details the various facility deployment and staffing options along 

with the resultant projected service demand coverage.  In each case the only way to achieve an 

acceptable level of coverage is to jointly staff MFPD Fire Station No. 2. 

Figure 82: Projected Service Demand Coverage by Staffing Scenario 

Staffing
Full-time Partial

Turnout 
Time

1 to 2 Minutes 5 Minutes 

Projected 
Demand

Coverage

A EFR Fire Station No. 2 
MFPD Fire Station No. 2 EFR Fire Station No. 1 64% 

B EFR Fire Station Nos. 1 & 2 
MFPD Fire Station No. 2 68%

C EFR Fire Station Nos. 1 & 2 
MFPD Fire Station No. 2 

EFR Fire Station No. 3 75% 

D EFR Fire Station Nos. 2 & 3 
MFPD Fire Station No. 2 

EFR Fire Station No. 1 80%

E EFR Fire Station Nos. 1, 2, & 3 
MFPD Fire Station No. 2 

 84% 

F EFR Fire Station No. 2 
MFPD Fire Station No. 2 

EFR Fire Station Nos. 1, 3, & 4 90%

G EFR Fire Station Nos. 2, 3 & 4 
MFPD Fire Station No. 2 EFR Fire Station No. 1 94% 

S
ce

na
rio

s

H EFR Fire Station Nos. 1, 2, 3, & 4 
MFPD Fire Station No. 2 

96%
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Figure 83 sums up the projected service demand for each of the scenarios and displays the 

coverage by percentage 

Figure 83: Projected Service Demand Coverage Percentage by Scenario 

Percentages associated with scenarios F, G, and H that achieve a 90 percent or greater service 

demand coverage would meet recommended response standards. 

With an increase in the number of fire stations that are staffed full-time there is a parallel 

incremental improvement to the projected service demand coverage. 

Joint Staffing of Fire Stations and Apparatus

Practicality and external influences seldom allow fire station placement to match perfectly with a 

fire department’s deployment strategy.  Reasons include the availability of property, land use 

laws, roadway infrastructure, construction cost, traffic patterns, geography, and projected station 

workload.  Given that the area protected by a fire department may change through annexation, 

development, and contracted protection (intergovernmental agreement), a perfect station 

location today may be a poor location in the future.  Because of these and other factors, it is 

virtually impossible to place fire stations in an ideal location and not overlap the response areas 

of other fire stations or departments.  Jointly staffed stations and/or response units create more 

alternatives for fire departments studying the deployment of emergency resources. 
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Fire departments often know how many firefighters are needed for the best possible protection; 

however, departments are infrequently able to afford to staff at such levels.  Sharing personnel 

from different agencies can help bring staffing levels closer to the optimum.   

If fire departments create a single training division, some provision is needed to offer response 

area coverage while other emergency units travel to a training center.  Jointly staffing a PAU 

(Peak Activity Unit) with multi-agency personnel could protect vacant response areas during 

those times.  Jointly staffing fire apparatus can also be a very practical option for providing 

resources from a fire station located in an area able to serve more than one jurisdiction.  Last, 

cooperatively providing specialty apparatus used for infrequent (but often high-risk) 

emergencies is an effective means to distribute the cost of such apparatus over a wider 

financing base.   

The NFPA published an updated state-by-state study of the needs of the U.S. fire service.  The 

Colorado version of the June 2004 report, A Needs Assessment of the Fire Service – Colorado,

states that while statistics specific to Colorado have not been developed: 

Using maximum response distance guidelines from the Insurance Services Office 
and simple models of response distance as a function of community area and 
number of fire stations, developed by the Rand Corporation, it is estimated that 
three-fifths to three-fourths of fire departments nationally have too few fire 
stations to meet the guidelines. 

EFR and neighboring fire departments now rely on each other for resources during routine and 

non-routine emergencies.  Without question, if facilities are distributed and personnel deployed 

regardless of jurisdictional boundaries (and consistent with a regional standard of cover) the 

likelihood of those resources being located where needed most increases.  The crucial question 

is how to pay for shared resources in a manner that assures equity for all taxpayers.     

The funding of jointly staffed fire stations and apparatus should be based on local law, authority, 

and policy.  There are many examples of innovative cooperative agreements between 

jurisdictions that maximize the value of emergency resources.  For instance, the cities of 

Portland and Gresham, Oregon, jointly staff a fire station that is located to respond efficiently to 

emergencies in both cities.  For the first five months of each year, a three-person ALS fire 

company is housed and supported in the station by the City of Gresham.  During the remaining 

seven months of the year, a Portland Fire and Rescue four-person ALS engine responds from 

the station.  As change occurs in the protected area, the two cities can easily adjust liability by 

altering the time each operates the station.  The agreement assures timely and effective 
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emergency response while a financial balance is maintained that benefits the taxpayers of both 

cities.   

Some examples of methods used to jointly staff stations and apparatus include: 

�x Combined personnel from different fire departments staff a station.   

o Such as – One fire department supplies a firefighter for each shift and another 
fire department contributes an apparatus operator/engineer and an officer.  The 
workforce is made up each day of personnel from both fire departments. 

�x Personnel from different fire departments staff a station on a set schedule.   

o Such as – One fire department staffs the station on two of three shifts.  The other 
department staffs the station on the third shift. 

�x Fire departments apportion responsibility for staffing and support of a station for a given 
number of months.

o Such as – One fire department staffs and supports the station for a given number 
of months each year.  During the remaining months, the other fire department 
provides staff and support. 

�x Two fire departments jointly staff a fire station with personnel from both fire departments, 
and operate more than one piece of emergency apparatus.   

o Such as – One fire department staffs a fire engine and the other department 
staffs a medic unit in the same station.  

�x One fire department staffs a fire station but extends first alarm response from that station 
to another jurisdiction.  The second fire department compensates the first based on an 
agreed cost/benefit formula. 

�x Two fire departments exchange in-kind first alarm response.   

o Such as – One fire department provides first alarm response into another fire 
department’s area in exchange for like service from that agency.  

The idea of sharing facilities and apparatus can be beneficial for the participating agencies.  

However, through experience we have developed a list of items that will lessen the potential for 

complications.  The information is divided into to two sections, guidance and fiscal 

considerations. 

Guidance

�x Training issues 

o The personnel used for joint staffing of fire stations and apparatus should be 
trained to provide a service level (including EMS) equal to or greater than that of 
the cooperating fire departments.   
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o While it is preferable to use a single dispatch center when joint staffing, it is not 
considered essential to the success of the partnership. 

�x Deployment considerations 

o Deployment standards for the partnering agencies should be developed and 
adopted.

o The fire departments should execute deployment plans between the agencies 
prior to entering joint staffing agreements. 

o Several of the joint staffing examples involve personnel from different fire 
departments staffing stations and apparatus together.  Developing a single pay 
and benefits schedule will help to alleviate real or perceived issues of equity 
between personnel. 

o Provide a regional IC (Incident Command) for supervision of emergency 
operations and for oversight of on-duty personnel during routine operations. 

�x Financial considerations 

o Marginal costs of deploying personnel in joint staffing ventures will be determined 
based on the agency and on personnel costs. 

o Startup costs may include additional training as well as the supplies and 
equipment needed to support the stations and fire response units.  A portion of 
the cost for additional training and equipment could be immaterial, if as part of 
the cooperative initiatives the fire departments also adopt deployment standards, 
training standards, and a joint purchasing program. 

Fiscal Considerations

�x Joint staffing of fire stations and apparatus is often foreseen only as an interim step 
towards a more regional fire department or fire district.    

�x Joint staffing provides fire departments with a way to meet deployment standards when: 

o It is not economically feasible for a fire department to staff a station or fire 
apparatus independently. 

o Fire departments have common borders and underserved territories. 

�x Joint staffing provides the political entities with an emergency service exit strategy where 
future annexation may remove or transfer territorial responsibility.   

Cost Allocation

Cost allocation is the identification of costs with cost objectives, also called cost apportionment, 

cost assignment, cost distribution, and cost reapportionment.  There are basically three aspects 

of cost allocation: (1) choosing the object of costing (e.g., products, processes, jobs, or 

divisions); (2) choosing and accumulating the costs that relate to the object of costing (e.g., 

manufacturing expenses, selling and administrative expenses, joint costs, common costs, 
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division costs, responses, and fixed costs); and (3) choosing a method of associating (2) with 

(1).  For example, a cost allocation base for allocating firefighting costs would typically be labor-

hours, unit-hours, or responses.   

If the City of Evans and Milliken FPD determine that joint staffing of Milliken Fire Station No. 2 is 

beneficial to both organizations, what options are there for the allocation of costs?  Allocation 

can be based on: 

�x Population served 

�x Estimated runs/calls in the City and District 

�x Appraised property value 

�x A percentage of approved operational budget, including capital apportionment (annual 
allocation)

�x A percentage using all four factors (annual allocation) 

1) Allocate cost based on population served

The population of Evans is 18,888; the population of the Milliken FPD is estimated to be 8,000.  

Based on these numbers, 70.25 percent of the total 2009 budget for operating Milliken Fire 

Station No. 2 would be charged to the City of Evans. 

2) Allocate cost based on estimated runs/calls

EFR had 1,264 responses in the calendar year 2008 while Milliken FPD had approximately 

500.65  If this percentage turned out to be the correct number, the apportionment of operating 

Milliken Fire Station No. 2 would be 71.66 percent to the City of Evans and 28.34 percent to 

Milliken FPD. 

3) Allocate cost based on appraised property value

The 2009 taxable property value for the City of Evans is $135,048,630 and the property value in 

Milliken FPD is $140,479,320.66  Based on these numbers, 48.98 percent of the operational 

costs of Fire Station No. 2 would be charged to the City of Evans and 51.02 to Milliken FPD.  

This is one way of listing the at-risk value for each of the entities. 

                                                
65 The number of responses for MFPD was estimated based on 471 responses in 2007. 
66 Weld County Assessor, December 2009 abstract report. 
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4) Allocate cost annually on a percentage of approved operational budget, including capital 
apportionment

Based on the annual operational budget of the two fire agencies, the cost would be allocated to 

operate Milliken Fire Station No. 2.  Budget information was not available for Milliken FPD in 

time to be included in this report. 

5) Allocate cost annually on a percentage using all four factors

A combining of the four previous allocation factors could be used to arrive at a cost 

apportionment for operating Milliken Fire Station No. 2. 

Cost Recovery

Fire departments often operate from multiple budgetary funds in addition to the general fund.  

These funds are dedicated cost recovery, enterprise funds, or revenue accounts that are funded 

from services like EMS, ambulance transport, and fire safety inspection fees.  Cost recovery, 

like other revenue sources, helps provide a measure of funding stability.  For most emergency 

service systems, significant cost recovery alternatives are limited primarily to emergency 

medical services (EMS), where charges tend to be underwritten by health insurance providers 

and Medicare.  Additional possibilities for cost recovery exist in the area of hazardous materials 

response, fire suppression response, and code enforcement.  

Some operating expense can be reclaimed from hazardous materials response, where (so-

called) “spiller pays” laws frequently require that hazardous material handlers reimburse fire 

departments for emergency mitigation; but such reimbursement is typically limited only to actual 

expenditure.  Consequently, except for a few very active hazardous materials teams located in 

major metropolitan areas, this cost recovery strategy provides little in the way of a predictable 

revenue stream. 

Some fire departments bill for fire suppression response, primarily to insured structures; 

however, most insurance carriers provide very limited coverage for such fees.  Thus, revenue 

from fire suppression is rarely worth the political, public relations, and administrative challenges 

to collect it.  As a result, many such efforts have failed.  

Code enforcement service often provides the most reliable, consistent, and predictable source 

of revenue aside from EMS.  Many communities have established a fee ordinance for the code 

enforcement division, initiating a billing for all code enforcement service from routine inspections 

to licenses and plan review.  Code enforcement fees can be based on occupancy type 
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(reflecting the relative complexity of the inspection), while plan review fees are often based on 

the square footage of the structure reviewed.   

Recommendation 65: EFR and the City of Evans expand the fee for service schedule to include a 
schedule for fire and EMS services provided outside of the City.

System Expansion Costs 

The Influence of Economic Factors on Future Cost

Many factors influence the amount of revenue (and thus the dollars available for expenditures) 

related to the operation of the City and EFR.  Some of the factors include unemployment, the 

fluctuating cost of products and services, the potential for decrease revenue from property taxes 

based on the current housing crisis, inflation (CPI-U), and the impact of property annexations 

into the City.

Annual Unemployment Rate

The U.S. Department of Labor, Bureau of Labor Statistics produces an assortment of data sets 

and reports that are useful for economic analysis and trending.  One such data set (the Local 

Area Unemployment Statistics program) produces monthly and annual employment, 

unemployment, and labor force data for census regions and divisions, states, counties, 

metropolitan areas, and many cities by place of residence.  Estimates in these reports are 

considered key indicators of local economic conditions.  Unemployment is one gauge of 

economic health and is a statistic that is familiar to most everyone. 

Unemployment statistics are based on persons aged 16 years and older who had no 

employment during the reference week, were available for work (except for temporary illness), 

and had made specific efforts to find employment during the four-week period ending with the 

reference week.  Persons who were waiting to be recalled to a job from which they had been 

laid off need not have been looking for work to be classed as unemployed. 
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Figure 84 is a ten-year historical review and annual average of the unemployment for the Fort 

Collins-Loveland (CO) Metropolitan Statistical area.67

Figure 84: Historical Unemployment Rate, 1999 – 200 8 

Unemployment has averaged 3.97 for the ten-year period 1999 through 2008.  Preliminary 

unemployment data for the first ten months of 2009 in the Fort Collins metro area is averaging 

6.21 percent.68

                                                
67 U.S. Department of Labor, Bureau of Labor Statistics, Local Area Unemployment Statistics Series, 
LAUS Unit, LAUS system output file, Fort Collins-Loveland, CO Metropolitan Statistical Area. 
68 Ibid. 
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Annual Inflation Rate

Inflation is also an important consideration when forecasting cost.  For the purpose of this 

analysis, we use the consumer price index for all urban consumers (CPI-U) during the period 

2000 through 2008 for the Denver-Boulder-Greeley urban region as compiled by the U.S. 

Department of Labor.69

Figure 85: Historical CPI-U, 1999 – 2008 

The historical ten-year CPI-U for Denver-Boulder-Greeley (CO) average between 1999 and 

2008 was 2.64 percent. 

                                                
69 U.S. Department of Labor, Bureau of Labor Statistics, Consumer Price Index - All Urban Consumers, 
Denver-Boulder-Greeley, CO, not seasonally adjusted, Series Id: CUURA433SA0, CUUSA433SA0. 
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The following figure (Figure 86) uses the historical CPI-U data to forecast the impact on the 

EFR’s budgets through 2029.  This rate is used for analysis purposes during the feasibility study 

(the actual CPI-U for any given year could be higher or lower). 

Figure 86: Projected CPI-U, 2010 – 2029 

The annual average CPI-U increase is applied to the approved 2009 budget to forecast the 

impact on the future financial stability of EFR.  
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Operating Expense

Figure 87 shows the extrapolation of the 2009 expenditures for EFR (less capital purchases) 

and forecasts the costs based on the CPI-U and on the average historical growth of the City of 

Evans.

Figure 87: Projected Expenditures Projections, 2010 – 2019 

Based on the CPI-U, the annual expenditures for EFR would increase to approximately $1.9 

million in 2019.  Applying the City of Evans historical annual average increase in population of 

12.32 percent increases projected expenditures in 2019 to nearly $4.6 million. 

Discussion and Financial Analysis

Deployment scenarios and future staffing for EFR involve shared services at Milliken FPD Fire 

Station No. 2.  This should be only an initial step for shared services.  Consideration of the value 

of increased cooperative efforts should be considered.  Cooperative efforts could include 

administration and support services, training, fire prevention, and purchasing.   

Recommendation 66: EFR and the City of Evans should investigate all options for cooperative efforts 
with Milliken FPD.
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During the last decade, EFR has transitioned from an all volunteer to a mostly career fire 

department.  This is not unusual given that the City of Evans has grown from a smaller town into 

a generally suburban residential community.  The ability to recruit, train, and retain a volunteer 

firefighting force will continue to be more difficult.  While the reasons are many, the amount of 

time commitment of time and effort by individuals (volunteers) has increased.  It is difficult to 

expect them to meet a greater number of hours for mandated training requirements and more 

emergency responses. 

To determine the number of additional FTEs assigned to emergency operations should EFR 

and Milliken FPD reach an agreement to jointly staff Milliken Fire Station No. 2, ESCI developed 

a computer-driven model budget for EFR.  A modeled budget is designed to fairly represent the 

monetary policies of the department, to neutralize the normal differences usually found in 

unilateral fiscal practices, and to account for any financial peculiarities (such as budgetary back 

loading or off-book programs).  The modeling allows an estimation of the public cost of 

operation and provides a means for financial evaluation of the outcome of shared services.  The 

modeled budget yields a baseline estimate of the public cost of service; in addition, the 

methodology also provides the ability to project the outcomes into the future.  In this case, we 

establish a financial baseline for EFR in fiscal year 2010. 

We emphasize one point:  This analysis provides a “snapshot” estimate of the cost for the fiscal 

year 2010.  Many forces may act to change the level of funding support in the future, including 

changes in law, revenue, politics, or contracts.  Our process uses current revenue and 

appropriation to generate an estimate of the amount of support relative to existing levels of fire 

and medical services.  The analysis allows comparison with the predicted cost of cooperative 

efforts between EFR and Milliken FPD. 
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Figure 88 details the current number of full-time and volunteer members EFR is budgeted for in 

fiscal year 2010 and then lists a staffing plan that includes personnel for joint staffing of Milliken 

Fire Station No. 2. 

Figure 88: EFR Operational and Joint Staffing with MFPD, Fiscal Year 2010 

Position – Title 
Current 

Number of 
Personnel 

Forecast 
Number of 
Personnel 

Fire Captain 3.00 6.00 
Firefighter 9.00 15.00 
Volunteer Firefighter 29.00 35.00 

Total   41.00   56.00 

The initial staffing plan for joint staffing of Milliken Fire Station No. 2 for EFR would include 21 

FTE full-time firefighters (including the fire captains) and 35 volunteer members.  The staffing 

plan illustrated in Figure 88 results in the following modeled baseline budget for the proposed 

cooperative effort (Figure 89). 

Figure 89: Baseline Cost of Joint Staffing with MFP D, Fiscal 2010 

FY 2010 Operating Budget 
Component Baseline Joint Staffing 

   Administrative $270,931 $270,931 
   Operational 550,729 972,571 
   Overtime 56,001 98,896 
   Benefits 296,093 452,880 
Personal Services Total 1,173,754 1,795,278 
   Materials and Services 154,000 205,113 
   Volunteer Services 122,500 147,845 
Materials & Services Total 276,500 352,957 

Total Requirements $1,450,254 $2,148,236 

The above table shows that the total requirements of adding staffing to Milliken Fire Station No. 

2 would be $2,148,236, an increase of $697,982 (approximately 48 percent).  While in this 

example all of the firefighters are shown as EFR employees it is by no means the only option.  

Other alternative methods are clearly possible as are the methods of cost sharing. 

Allocation of the increased cost to joint staff Milliken Fire Station No. 2 could be based on the 

assessed valuation of the City of Evans and Milliken FPD.  Based on these numbers, 48.98 

percent of the operational costs of Fire Station No. 2 would be charged to the City of Evans and 

51.02 to Milliken FPD.  The shared cost to Evans would be $356,110 and Milliken’s portion 

would be $341,871.
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Recommended Long-Term Strategy

ESCI has developed a number of recommendations that are short to mid-term in nature.  A 

summary listing of them is found in Appendix C: Summary Table of Recommendations.  This 

portion of the report is an abstract of all prior material in this report and includes 

recommendations for where, when, and how many fire stations, personnel, and apparatus.  To 

begin, a discussion of how the facts are merged with theory and a long-term strategy was 

created for EFR. 

Response Time Thresholds and Triggers 

Introduction

When a community creates a fire department and builds its first fire station, a response time 

criterion is usually established.  This response time anticipates that it applies to 100 percent of 

the area covered by the boundaries of that fire station.  This is especially true when there is only 

one fire station and a small area to cover.  Simply speaking, a central fire station is among the 

first public buildings created in most communities, no matter how small.  As the community 

grows away from that station in incremental steps, the expectation is that the original fire station 

will still provide adequate coverage.  

However, that expectation is fraught with many problems.  In the simplest of terms, the total 

area covered by a fire department may or may not be initially highly developed; and even if a 

crew from the fire station responds, it may not do so in a timely manner.  As EFR did, most fire 

departments begin as totally volunteer organizations.  They usually are operated with volunteer 

staffing for economic reasons.  When population and service area increases, there is often 

pressure to add full-time staff and to consider adding additional fire stations.  

In fact, there are many variations on this theme.  Older, established cities tended to be denser 

and smaller in dimension, but they often annexed new areas.  Newer communities may be 

created from a much larger area than the first fire station could cover.  Urban sprawl, which is 

an active topic of discussion in areas of public policy, has resulted in the timing for construction 

of additional fire stations and staffing.  

Fire Station Siting

Usually when a fire department constructs its first fire station in the area, the values at risk and 

hazards to be protected are within a close driving distance.  In effect, the first fire station in a 
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community is a centroid.  That is, the local fire station is the center of the response capacity of 

the jurisdiction.  Early in the 20th century, fire stations were often characterized on maps by 

having a circle drawn around the fire station with an l.5 mile radius.  This was sometimes used 

to describe the area of coverage.  However, fire apparatus responds using the roadbed that 

consists of angles and distances that did not result in the circle being the true description of the 

coverage.  Not only that, but one cannot place fire stations exactly three miles apart and have 

the two circles overlap.  When they are placed closer together than the 1.5 radius, there is not 

only overlap, but also gaps where there does not appear to be coverage. 

Later, the circle was replaced by diamond-shaped templates that could be overlaid over the fire 

station and rotated to estimate the relative advantage of road distances.  The contemporary 

method used to evaluate fire stations is based on using the actual road-network in a computer 

model (GIS).  This system uses time and distance to create a network that more closely 

represents how far the company can respond from its fire station, using the adopted time 

standard.  A few years ago, the method that was in vogue was called FLAME.  This is an 

acronym for Fire Station Location and Mapping Environment.  From the time the first fire station 

is built, it creates an expectation that the facility can and will provide a timely response to calls 

for service in an area surrounding that facility. 

When the original criterion was set for response time from that facility, there is an immediate 

location – allocation created by that fire station.  The fire station provides a response to a given 

area within a reasonable time in a pattern that essentially is an overlay on the streets and 

highways that radiate outward from that location.  Even before any incidents occur in a 

community, the road-network geography and the topographical attributes of a community create 

a dynamic segmentation that results in the ability of fire professionals to reasonably predict what 

areas can be and those that will not be covered.  Today, the preferred tool for conducting this 

type of analysis is through geographical information systems (GIS). 

There are many infrastructure components that have an effect on the location allocation 

concept.  Among these are road and highways networks, impedance factors such as traffic 

patterns and processes (stoplights and signs), and turn impedance, i.e.: roadbed configuration 

and elevation impedance (slope).  It is axiomatic that there is an inverse distance-weighting 

factor that results in longer response times to areas further away from the centroid of the 

station.  This is called distance decay.  The manner and means of response involve the use of 

the roadbed, but also involve dealing with differences in elevation and competing vehicles on 
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the roadbed.  In short, the further away from the location of an incident and the higher the 

impedance for response, the less effective any specific resource is in dealing with the initial 

stages of an emergency event as you move away from the fire station’s location. 

The use of the concept of using travel time itself is not exactly new.  However, for many years 

the basic criterion was road mileage only.  The standard that was normally applied was that fire 

apparatus or an engine company was expected to be able to reach any incident within 1.5 miles 

of the fire station within five-minutes of driving time.  Time was a secondary consideration.  That 

standard was based on data from the 1940s with respect to road conditions and traffic patterns.  

A lot has changed since then.  For decades, the Insurance Services Office (ISO) has based fire 

station locations on a 1.5-mile separation.  In general, this has served as rule of thumb, but it 

does not deal with the vagaries of physical response (such as geography, transportation, and 

weather).  Secondarily, it does not place any emphasis on response needed for emergency 

medical service (EMS) incidents, such as basic life support (BLS) or advanced life support 

(ALS).

The concept of using actual travel time today is based on a more accurate representation of the 

level of service for an all-risk approach.  It is more performance-based.  Today, most fire 

agencies set a time standard that includes three elements, two of which were missing from the 

strict use of mileage for station location; specifically, alarm processing time and turnout time.  

The actual time of road travel has often been used to set the communities expectation of 

performance.

Using this approach, fire stations are seldom located in a linear fashion.  This concept is based 

on the time intervals identified in the Standards of Response Coverage section of the Self 

Assessment Manual published by the Commission on Fire Accreditation International.  This 

process leads to the development of a standard of response cover, or a time and level of 

staffing designed to control an emergency at a minimum level of loss.  The process is however, 

a policy choice based on risk and local conditions. 

The basic performance standards for time goals are based on the rapid speed of fire growth and 

consequences of emergency medical situations over a short time frame.  It has been 

determined that both fires and medical emergencies can gain a foothold that result in excessive 

losses when the times are excessive.  
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The most common benchmark time standards used are:  

�x Alarm processing time — 60 seconds 

�x Turnout time — 60 seconds 

�x Travel time 

o Fire response – five minutes, 90 percent of the time 

o BLS response – five minutes, 90 percent of the time 

o ALS response – eight minutes, 90 percent of the time 

The contemporary method of measuring performance looks at response time on incidents as an 

indicator of levels of service.  The way this is done is two-fold.  The first is to measure the actual 

performance during emergencies; the second is to monitor the system to determine when the 

system fails to achieve the performance goals. 

One point of caution--response time criterion should only be applied to calls that are emergency 

calls.70  When incidents are analyzed, the data should be reviewed to assure that non-

emergency calls are not used when calculating performance.  There are many calls for service 

that fire departments log as incidents that are non-threatening scenarios and the responding 

companies will handle them on an as needed basis.  To include these times in the analysis of 

emergency services tends to skew the outcome, leading to a false service indicator. 

Options for Improving Call Processing Time

Options for improving call processing time include: 

�x Update existing guidelines for call taking 

�x Review current standard for dispatch processing time 

�x Require a performance level 

�x Recommended standard of call processing time of; less than one minute, 90 percent of 
the time on priority assignments 

�x Benchmark and monitor call processing time 

                                                
70 For response analysis in this report, ESCI used only (clean data) emergency responses.  Responses 
that were non-emergent, recalled en route, and responses with incomplete data were removed. 



Evans Fire & Rescue Department ~ Evans, Colorado 
Master Plan 

Page 183 

Response Failure

To understand when response failure occurs, we must define first what is being measured and 

how we measure the performance goal.  For example, a basic question to be answered is 

whether a fire department is protecting the dirt or the incidents?  Are we going to measure 

percentage of performance by first-due area, or department-wide?  

Generally, fire protection practitioners try to position fire stations to cover 90 percent of the 

ground in each first-due area, to provide overlap for concentration, redundancy for multiple calls, 

and for equity of access for customer service.  It is economically impossible to cover 100 

percent of the ground.  Based on actual call loading, we could strive for 80 to 90 percent of the 

calls within a first-due area and concentration total reflex measures. 

If the measure for either area or incidents is set at 80 to 90 percent effectiveness, how much 

slop over the performance measure is acceptable?  For example, if an historical incident 

measure is at the 85 percentile, but the other five percent are covered in the next 60 seconds, is 

that acceptable?  Maybe yes, maybe no.  It is important to understand that values at risk, type of 

unmet calls and the total number of calls can combine to create a need.  If the deficiency is only 

five percent or 25 calls out 500, depending on the size of the measurement area the gap may or 

may not be significant. 

For example, if the performance requirement was to arrive at the scene of an emergency within 

five minutes of travel time, 90 percent of the time, this criterion could be applied to one year of 

response data to see if the goal was achieved.  We note that this criterion allows for 10 percent 

of the calls to be beyond the five minutes traveling time over a given reporting period.  This 

provides flexibility in the assessment of coverage to cope with anomalies such as extra-ordinary 

response conditions such responding from out of City, or for delays caused by simultaneous 

alarms.

This raises an additional question.  Of the 10 percent overage, how many of the incidents are 

covered within the next 30 to 60 seconds?  The first indication of a problem of providing service 

is when a number of alarms that exceed the performance standard are documented.  This may 

or may not be function of new growth.  It could be the result of in-fill that causes a higher 

number of alarms for the company than it can service.  This is especially true when alarms 

come in simultaneously.  
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Moreover, when areas are being developed that begin to extend travel times, they do not 

automatically become the source of new alarms.  In fact, new construction often has a period of 

several years before adding to fire service demand.  The same is not necessarily true from the 

perspective of emergency medical service. 

When a New Station is Needed

The question that many communities have to address, including Evans, is when is a second, 

third, or fourth fire station required to meet time goals?  Obviously, this has been answered in 

any community that has more than one fire station.  The problem comes in finding a quantifiable 

threshold to determine that point for each specific situation because it varies from community to 

community and even within a specific jurisdiction.  The overall answer is part financial and part 

professional judgment.  In fact, in the literature of the fire service today, there is very little 

definitive guidance on how this should be accomplished. 

There are several steps that can be identified.  They consist of: 

�x Identifying areas with minimum coverage 

�x Identifying feasible locations for a new facility 

�x Evaluating those locations using specific criteria 

The description in this document is based on a growing body of knowledge aimed at quantifying 

this process.  What is unfortunate is that there is no universally acceptable algorithm.  The fire 

protection planning process does allow for an evaluation of potential loss as a result of 

deteriorating response times.  One form of measurement is to assess the road and 

transportation network to ascertain the percentage of road mileage that theoretically is covered 

by the time criterion.  This is done using computer-based modeling to create a polygon that 

describes the areas of coverage.  In fact, this process will also identify gaps and deficiencies 

where response time is not adequate. 

It should be noted that as long as a department operates a totally volunteer force, the time 

established as a turnout time will be a factor.  Generally speaking, volunteers take more time to 

get out of a station than a permanent crew.  This statement does not place any prejudice on the 

use of volunteers.  This is mentioned only to remind the readers that total response time must 

be considered when evaluating alternatives. 
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As growth and development extends beyond the range of travel time of one station, the 

percentage of calls that exceed the performance requirement should begin to increase.  We 

note that growth, in and of itself does not create an instantaneous demand.  New construction 

has the advantage of better codes, a higher level of owner interest, and limited deterioration of 

fire-breeding conditions. 

A more subtle difference in today's fire service is the fact that community demand for medical 

services exists almost from day one of occupancy.  In short, this means that new construction 

may place more values and lives at risk, but the demand for service will be incremental.  When 

demand for service does begin, it will be based upon two factors – nature of the occupancy and 

hazards that are present. 

Incident increase may first appear as a change in the performance of an existing company in 

the annual analysis of emergency calls.  For example, if a station has 1,000 alarms and a 90 

percent compliance rate with the response standard, there would be about 100 alarms per year 

that were beyond the goal.  This would be the baseline for existing response performance.  If 

the following year, the number of alarms was 1,200 and percentage dropped to 85 percent, this 

would indicate that the department is losing ground on response performance.  If the change in 

the number of alarms had merely increased because of more calls in the same area, the 

response time percentage should have remained fairly similar.  (One exception to this rule is 

when a single company has such a high call volume that it cannot handle all calls without call 

queuing.)

However, since the alarm rate went up and the performance went down, the failure threshold 

may be approaching.  The change in alarms that were not met may now go to 180 (15 percent 

of the overall).  As stated earlier, analysis needs to be performed on the deficiency to determine 

how many of those incidents were handled in the increment of 60 seconds beyond the 

performance time. 

Based on actual response time analysis, one threshold that needs to be considered is the 

increase in alarms and the percent of calls handled under the criterion adopted.  Anything more 

than a 10 percent increase in calls and a 10 percent reduction in performance is a signal to 

evaluate the level of service being provided. 

In larger departments, most practitioners are factoring out non-emergency calls and, for actual 

incident performance, only looking at core emergencies.  The definition of core emergencies 
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can be made locally based on risk and importance to the community, but they are usually 

structure fires and moderate to severe status EMS calls. 

In general, if more than one measure must be slipping, an evaluation of all Standards of 

Coverage factors, along with the reason why the data is slipping, is required.  A one-year 

snapshot may not be valid if the agency had a big storm event, a catastrophic weather event, a 

major wildland fire, and stacked a bunch of calls for just a month or the year. 

Incident analysis approach depends upon having emergencies, which does not address what is 

at risk.  That is where the mapping technology applies.  As structures and different types of fire 

problems are constructed on the ground, they may represent additional lives and property that 

are at risk that deserve equity in protection.  One of the elements for creating a governmental 

entity is to control land use and to create mechanisms for collecting taxes and determining 

ownership.  Furthermore, these same individuals and properties are paying the taxes, fees, and 

permits for the level of service being provided.  In one sense when growth occurs, the new 

properties are usually safer than the older part of the community because they are constructed 

to a higher standard.  What is clear to almost any community is that being slightly out of the 

response standard range does not trigger a new facility. 

One threshold that needs to be carefully monitored is the revenue stream that accrues from 

development.  That revenue stream should provide a threshold when different elements of 

future fire stations can be determined.  For example, it takes several years to evolve a location 

into a fire station site.  As the revenue stream proceeds, funds could be available for site 

acquisition, initial plans and specifications, site treatment, and construction.  This may be a 

multi-year process. 
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The threshold for construction should be to provide a new fire station into any zone in the City 

that has more than 35 to 50 percent of its parcels developed.  Some of the secondary measures 

currently being used are 300 to 500 calls for service for any individual fire company.  The 

following criterion grid (Figure 90) illustrates a series of measures that may be useful deciding 

when a new fire station should be deployed within a city.  Similar grids could be developed to 

help establish triggers for the deployment of additional emergency equipment and personnel. 

Figure 90: Determination Grid for New Station 

Criterion Grid to Determine When a New Station is N eeded 
——————— Criteria ——————— 

Action 
Choices Travel Distance Response Time 

Parameter
Out of Area 

Calls
Building/Risk

Inventory 

Maintain
status quo 

Enter local 
information

First due company 
Enter local response time 

Enter existing 
out of area 

calls 

Enter local 
building/risk 

inventory

Temporary 
facilities

and minimal 
staffing 

Risks 1.5 to 3.0 
miles from 

existing station 

First due company 
Exceeds 5-minute travel 
time 10% of the time, but 
never exceeds 8 minutes. 

More than 
10% of calls 

are in adjacent 
area

New area has 25% 
of same risk 

distribution as in 
initial area 

Permanent 
station 
needed 

Risk locations 
exceeding 4.0 
miles from the 

station

First due company 
Exceeds 5-minute travel 
time 20-25% of the time. 
Some calls <8 minutes. 

More than 20-
25% of calls 

are in outlying 
area

New area has 35% 
of same risk 

distribution as in 
initial area of 

coverage

Permanent 
station 

essential 

Outlying risk 
locations 

exceeding 5.0 
miles from the 1st 

station

First due company 
Exceeds 5-minute travel 

time 30% of the time. 
Some calls <10 minutes. 

More than 
30% of calls 

are in outlying 
area

New area has 50% 
of same risk 

distribution as in 
initial area 

The decision process has to be placed into the context of staffing pattern decisions.  It is not 

uncommon to have a fire station constructed, and have the staffing pattern evolve over years 

from one system to another.  In the case of a station under consideration, it should be 

anticipated that a policy decision needs to be made with respect to the staffing system to be 

used as soon as possible.  It is anticipated that a completely volunteer system would not be 

viable for this type of facility.  Conversely, a fully staffed, paid company has a significant price 

tag to it.  A combination staffing system would seem to be the most practical for the first five 

years of consideration.  These are the staffing configurations used in the matrices developed to 

describe thresholds and triggers that should be evaluated in the future. 
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ESCI’s experience has been that it takes multiple elements of the Standards of Coverage to be 

out of balance, along with having additional economic resources, to justify an additional paid 

company or staffing increase of one or more companies. 

Emergency Response – Tiered by Geographic Compositi on 

While service demand is forecast to remain high in areas of dense population, those areas with 

anticipated population and infrastructure growth will see service demand increases.  Light call 

volume will continue in areas of sparse population and little development.  Evans Fire Rescue is 

four distinct types of communities consisting of a densely populated area, a growing suburban 

area, a rural area, and to a lesser degree, remote or frontier.   

The differing communities present diverse risks of fire incident impact as well as varying levels 

of service demand.  Thus, each area has unique fire protection and emergency service 

requirements.  These areas are delineated “service delivery planning zones,” and are suitable 

for considering tiered response levels and system capacity.

It is a simple truth that the cost of fire protection and emergency services increases as the 

number of facilities, resources, and personnel increase.  Resources are typically increased to 

achieve a reduced response time, faster assembly of an effective firefighting force, increased 

system capacity, and the ability to protect higher levels of risk.  However, in Evans where there 

exists a wide variation in the levels of service demand and risk, it is also recognized that a 

single level of service delivery performance may not be appropriate.  

In other words, a fire department that provides protection for a jurisdiction that is primarily dense 

urban residential, commercial, and industrial development may find a single service delivery 

performance plan to be perfectly appropriate.  A department serving a community mix of dense 

urban areas as well as rural farmland will find this much more difficult.  Were such a fire 

department to attempt to achieve the same level of response performance and resources for its 

rural area as in the urban area, costs would be prohibitive.  A smaller number of taxpayers and 

lower assessed valuation of the rural region would not generate sufficient revenue to support 

the service.  This is why many communities choose to deliver urban, suburban, and rural levels 

of service; levels that more closely match the risk and demand, as well as the expectations of 

the citizens.   

Previously the City of Evans and EFR have not made use of service delivery zones.  These are 

offered as a starting point of discussion for the elected officials and staff of the City.  
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Consideration can be given to forecast levels of population density, types of property use, and 

anticipated levels of relative risk.  Proposed service performance standards can be developed 

for each service delivery zone.  The performance levels should be reviewed and (if acceptable) 

adopted by the City’s elected officials.  Adoption is appropriate since they form the foundation 

for the current and future deployment of emergency services and, thus, the resulting levels of 

service anticipated by the taxpaying citizens.  

Response Zones

Urban Response Zones

Urban Response Zones are areas with high population density and greater community risk 

properties, corresponding with current higher service demand levels.  Projected to remain an 

area of high service demand, these areas should adhere to response time objectives consistent 

with at least NFPA 1720 for the fire stations that primarily serve this area.  Response time 

performance relies on road network and speed limit levels.  While the amount of road ways in 

the urban zones account for a small percentage of total roadway miles within the City, there are 

hindrances to fire response capability typical in urban environments.  In the urban area more 

turns are necessary to arrive at a destination, reducing the ability of a multi-ton fire apparatus to 

maintain speed.  This, along with daytime traffic, signaled intersections, and narrow residential 

streets, impedes response performance potential.  These Urban Response Zones are within the 

core of the City.  New developments may cause population densities to increase to the urban 

level.

Suburban Response Zones

Suburban Response Zones extend from urban zones (usually along major arterials) and 

generally are the most recently developed or have high growth potential.  A suburban area 

extends around the perimeter of the City, along State Route 85, and several other pockets of 

residential/commercial development.  The response time objective within the suburban zone is 

slightly longer than the urban zone because of moderate call volume and a reduced level of 

community risk. 

Rural Response Zones

Rural Response Zones are areas with low population density and lower community risk 

properties, corresponding with low service demand levels.  Population is forecast to remain low, 

with a low service demand.  These areas should adhere to response time objectives consistent 

with NFPA 1720 for the fire stations that primarily serve this area.  Fewer streets can create 
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connectivity issues; but the lack of traffic congestion, signalized intersections, and more straight-

aways allow for increased travel speed.  Development potential in a rural response zone is 

expected to remain light in the near future, but will likely increase with an improvement in the 

economy.

Remote Response Zones

Remote Response Zones are considered low risk. These zones usually are located in the 

furthest reaches of the geographical area, and contain mostly wildland, with minimal or no 

structures or inhabitants.  Development potential in remote response zones is not expected to 

occur and will maintain a remote character over time.  These areas should adhere to response 

time objectives consistent with NFPA 1720 for the fire stations that primarily serve these areas.  

While some of the furthest reaches of the City could be considered remote, however, the long-

term outlook is for even these areas to experience some development.

The following table (Figure 91) details two scenarios which can be utilized in a tiered response 

strategy.

Figure 91: Table of Response Zone Performance Objectives 

NFPA 1720 Modified Tiered 

Zone Response 
Time (min) 

Percentile Response 
Time (min) 

Percentile 

Urban 9 90 7 90 
Suburban 10 80 10 90 

Rural 14 80 12 90 
Remote N/A71 90 14 90 

These response time objectives apply to the first due unit (engine company or rescue).  

Specialty vehicles such as truck companies and brush units are permitted to have longer 

response time objectives; they are fewer in number and typically cover a larger response area.   

Recommendation 67: EFR and the City of Evans adopt modified tiered response time objectives as 
outlined in Figure 91: Table of Response Zone Performance Objectives.

                                                
71 *No response time is established, staffing with a minimum of four personnel on scene.  Upon 
assembling the necessary resources at the emergency scene, the fire department should have the 
capability to safely commence an initial attack within two minutes 90 percent of the time. 
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Appendix D: Fire Facility Concept

Fire Station Structure 

Constructing a new fire station is a large financial commitment for any community, and the 

facility and the community will live with the design for a considerable time.   

Every community has a sense of itself, and construction and design features of any new station 

should reflect the local image.  Further, communities around the country have incorporated 

special design features that expand the public use of a structure and the surrounding property.  

Some features have included: meeting rooms, museums, gardens, parks, fountains, clock 

towers, edifices, and memorials.  These types of features foster an ownership bond with the 

community, and can provide an impetus for community support. 

Station Visuals

The following fire station visuals are provided to illustrate the variety and range of size and 

features that could be incorporated into a headquarters fire station. 

This following illustration (Figure 92) is a headquarters fire station with 28,000 square feet, 

seven apparatus bays (two-vehicle depth), and three ambulance bays.  The structure has 

separate areas for EMS and fire functions, medical supply storage and “clean” rooms for 

medical equipment.  Provisions incorporated into the design provide for a safe area to clean fire 

and police vehicles on the side of the building. 

Figure 92: Concept No. 1 of Headquarters Fire Stati on 
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The next photograph (Figure 93) shows the public entrance and the public parking.  The section 

for administrative functions is separated from the operational area of the building.  A public 

meeting room was designed into the structure with consideration for building security and 

privacy for on duty responders.

The multi-purpose meeting room can be used for fire department training or meetings and was 

designed to be dividable via a sliding wall system.  The room is easily converted into a 

community emergency operations center. 

Figure 93: Fire Facility Parking and Public Access 

The following photograph (Figure 94) shows a side street elevation with an incorporated a fire 

museum area.  This feature was a selling point to the public.  It has been well received by the 

community.  Special lighting provides night time illumination of a vintage fire apparatus and 

equipment with visibility from an adjacent arterial. 
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Figure 94: Facility Side Elevation 

Another feature included in this building that has been very popular with the community is a bell 

tower.  The bell was electrified with Clarion Chimes and audible chimes announce the hour for 

visitors to the downtown area.  Practically, the bell tower serves the department as a hose 

drying tower and a storage area. 

Figure 95: Fire Facility Bell Tower 
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Below (Figure 96) is another example of a public safety facility.  Built in 1993, this public safety 

building serves the City of Milwaukie, Oregon, as well as the Ardenwald, Linwood, Lewelling, 

Island Station, and Hector-Campbell neighborhoods. 

The building houses the administration and operations for the city of Milwaukie Police 

Department, a fire station, and several community rooms.  The fire station houses 12 career 

personnel who work three separate 24-hour shifts.  The secure facility has all of the resources 

that are expected of a modern public safety structure. 

Figure 96: Public Safety Facility 

The following two tables provide a breakdown of the cost to construct an 18,500 square foot fire 

station.  While the City of Evans may choose a different design, materials, square footage, and 

amenities, the illustration provides an idea of the costs to construct a modern fire station. 

Figure 97: Headquarters Project Illustration 

Illustration Project Information 
Projected Size – square feet 18,500 Projected Location TX - Houston
Building Height 36.6 Projected Date Jun 2008 
Building Use Civic/Government Foundation CON 
Number of Buildings 1 Exterior Wall MAS 
Site Size 426,888 Interior Wall DRY 
1st Floor Size  Roof Type ASP 
1st Floor Height  Floor Type CON 
Number of Floors 1 Project Type NEW 
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Figure 98: Headquarters Fire Station Construction C ost Illustration 

Building Costs 

Label Projected Percent
Projected 

Square Foot Cost
Projected 

Bidding Requirements 7.02% $17.55  $324,675.00  
Bond 0.86% $2.15  $39,775.00  
General Conditions 6.16% $15.40  $284,900.00  

General Requirements 3.27% $8.18  $151,237.50  
Credits -0.15% ($0.38) ($6,937.50)
Mobilization 0.68% $1.70  $31,450.00  
Overhead & Profit 2.40% $6.00  $111,000.00  
Utility Fee Allowance 0.34% $0.85  $15,725.00  

Concrete 13.18% $32.95  $609,575.00  
Masonry 19.74% $49.35  $912,975.00  
Metals 4.63% $11.58  $214,137.50  
Wood & Plastics 5.33% $13.33  $246,512.50  
Thermal & Moisture Protection 3.87% $9.68  $178,987.50  
Doors & Windows 2.57% $6.43  $118,862.50  
Finishes 8.85% $22.13  $409,312.50  
Specialties 1.87% $4.68  $86,487.50  
Equipment 1.12% $2.80  $51,800.00  
Mechanical 20.10% $50.25  $929,625.00  
Electrical 8.46% $21.15  $391,275.00  

Total Building Costs 100.00% $275.75  $5,101,375.00  
Site Work 100.00% $1.67  $713,314.88  

Total Project Costs 100.00% $277.42  $5,814,689.88  

Figure 99: Concept No. 2 of Headquarters Fire Stati on 



Evans Fire & Rescue Department ~ Evans, Colorado 
Master Plan 

Page 204 

Figure 100: Headquarters Fire Station Side View 

Figure 101: Interior View of Public Entry 
��
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Figure 102: Overhead View Headquarters Fire Station  Concept 
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The following picture illustrates what can be done to use an existing fire station in a remodel and 

preserve a sense of history.  This building, built in 1922, was the former city hall and fire station.  

The city wanted to keep the building because of its historical value and decided to remodel it 

instead of constructing a building at a new site.  The building is now a divisional headquarters 

fire station. 

Figure 103: Concept No. 3 of Headquarters Fire Stat ion 

Site limitations (as discussed in site criteria) can make the building of a large single story 

structure difficult or impossible.  In those instances the only direction to go is up.  The next 

concept is of a three-story headquarters fire station on a smaller lot. 
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Figure 104: Concept No. 4 of Headquarters Fire Stat ion 

This headquarters fire station was constructed at a cost of $12.7 million for the Honolulu Fire 

Department.  The facility includes: a new 32,000 square foot station, offices, and a 50-stall 

parking lot.  The headquarters fire station houses: administrative functions of the fire 

department, operations, fire prevention, administrative services and the chief officers of the 

department.  A small museum contains exhibits and displays, a retail sales counter for 

souvenirs, a meeting room, and offices.   
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