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CITY OF VANCOUVER, WASHINGTON PHASE II FIRE STATION LOCATION REVIEW 

January 7, 2015 

1. EXECUTIVE SUMMARY 

Citygate Associates, LLC was retained by the City of Vancouver to assist the Fire Department 
staff and fire station design consultants with a fire station repair/replace/move Long-Range 
Facility Plan. Citygate was asked to use our understanding of fire station deployment to work 
with Fire Department analysts to first determine if Fire Stations 1 and 2 could be merged into 
one replacement station at a new site. That report, known as the “Phase I report,” was presented 
to the City Council on September 15, 2014 and recommended two separate replacement sites for 
Fire Stations 1 and 2. 

In this Phase II report we were asked to assess best-fit locations for other fire stations if facility 
assessments resulted in older stations requiring total replacement on larger, more suitable 
parcels. Finally, we were to review the City’s General Plan and open space boundaries with a 
long-range perspective to estimate the number of additional fire stations, if any, that would likely 
be needed at the buildout of the City. This summary-level report explains the deployment 
analysis conducted on the assessment of the remaining fire stations and the need in future growth 
areas. 

In brief, after evaluating the rest of the City beyond the Station 1 and 2 areas, Citygate finds that, 
for several reasons, Stations 3 and 6 also should be rebuilt at new locations over time as capital 
funding permits. This would better meet adopted Vancouver response time goal in urban areas of 
6 minutes travel time. 

As new growth occurs in the outer areas of Stations 4 and 7, one to two more fire stations could 
be necessary if urban levels of population densities and a resultant road network are developed. 

Based on our experience and analysis of the issues to date in Vancouver, Citygate recommends 
the following next steps: 

1. City staff should use its mapping tools, zoning, and planning staff guidance to locate 
suitable parcels for replacement Stations 3 and 6.  

2. The City can consider adopting tiered response time policies for different areas if the 
outer City areas will develop at more suburban to rural levels of population density. 
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2. PROJECT BACKGROUND AND CITYGATE METHODOLOGY 

In general, fire stations should serve a 360-degree area, covering the most populated parcels in 
the fewest minutes of travel. Thus, stations should not be positioned up against barriers such as 
freeways, rivers, or large parcels such as industrial institutions that block cross-city through 
streets. Further, stations should not be located where the first 60-80 seconds of travel are through 
very narrow, congested street areas. Such situations hamper response time coverage, since the 
responding unit cannot drive out of the immediate station area quickly enough to respond to the 
outer edges of its assigned area. The best fire station location is one close to a primary or 
secondary arterial roadway, where, with normal traffic signal access near the station, the 
responding apparatus can enter a higher-speed road network that feeds the smaller, more 
congested neighborhoods and commercial parcels.  

In Vancouver, the City and Fire Department have personnel and analytical computer software 
tools not commonly found in suburban communities. This is a huge benefit when a fire or police 
department is facing challenges to its deployment system. For this study, Citygate worked with 
and coached the City’s team on performing advanced analysis of the fire station location 
questions. Together, we had to more deeply analyze emergency medical incident responses since 
these incidents drive emergency call for service volumes and since emerging adaptive response 
solutions, such as part-time peak-hour squad units, can affect fire station design. 

Citygate and City staff used the adopted response time policies of the City, as well as published 
best practice deployment advice from the National Fire Protection Association (NFPA), the 
Insurance Service Office (ISO), and the Commission on Fire Accreditation International (CFAI). 
The analysis was not limited to singular or simple one-size-fits-all measures and 
recommendations. The Vancouver community’s demand on fire and emergency medical services 
is significant and complex due to socio-economic, geographic, and development patterns that 
occurred over many decades.  

As such, the analysis of options needs to be robust and consider a “layered” approach that 
provides cost-effective solutions across the Fire Department’s diverse service area. In Citygate’s 
opinion, “layered” means a mix of units and staffing that can be used differently in sections of 
the City that require more or less of a given resource type. However, all areas of the City should 
have equal access to a basic framework of response that can control common, daily emergencies 
without them escalating frequently to catastrophic size, draining all of the Department’s response 
resources and causing significant human and economic losses. 

In Phase I of the study, Citygate met on-site with Department staff to conduct interviews and 
understand the needs of the area. We also toured each of the fire stations and major service areas 
under facility evaluation due to location, age, and size. Citygate reviewed all of the Department’s 
previous deployment analysis work to date. After the initial meeting, at Citygate’s direction, City 
staff produced a large quantity of new and more technical in-depth response statistics and 
geographic mapping views of the deployment system. This analysis helped all parties to 
understand how the deployment system can best be updated. 
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3. ANALYSIS METHODS 

In order to form a baseline of existing performance to determine fire station location changes, 
Fire Department staff modeled, under Citygate’s coaching, the most recent statistics for response 
times and time-of-day and unit workloads. We then used the Fire Department’s geographic 
mapping system to model response times against current zoning and populations versus the year 
2035 projections. 

Given that the Phase I study identified the best-fit relocation sites for Fire Stations 1 and 2, we 
split this study into three rings, similar to a tree. New Stations 1 and 2 are the core stations. The 
next ring out from them included Stations 3, 5, 6, and 8. Stations 5 and 8 are not facilities that 
need major remodel or replacements, thus they also serve as two more anchor points. This meant 
in the second ring we evaluated the coverage for Stations 3 and 6. The third or outmost ring 
evaluated Stations 4 and 7 along with possible growth areas. This outmost evaluation ring 
considered Stations 5, 9, and 10 as fixed stations, not needing major remodel or replacements. 
Thus, we have three pairings of analysis: 

 Stations 3 and 6 

 Stations 4 and 7 

 New growth areas 

The following table summarizes the quantity of incidents and other demographic data about each 
station area: 

Table 1—Station Area Demography 

Station Sta. 1 Sta. 2 Sta. 3 Sta. 4 Sta. 5 Sta. 6 Sta. 7 Sta. 8 Sta. 9 Sta. 10 

Square Miles 12.1 4.8 6.2 17.5 8.9 6.6 11.2 6.4 8.3 7.8 

Population 10,768 20,329 25,735 32,869 34,923 32,238 20,098 27,136 28,954 25,040 

Call Volume 2,419 2,337 3,171 1,716 3,132 2,463 1,057 2,766 1,965 1,163 

Population per 
Square Mile 

887 4,213 4,152 1,883 3,909 4,856 1,788 4,264 3,503 3,199 

Calls per 
Square Mile 

199 484 512 98 351 371 94 435 238 149 
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4. STATION 3 AND 6 ANALYSIS 

As can be seen in Table 1, Station areas 3 and 6 are similar in demography, except for population 
and annual emergency incident demand. Population density and socio-economic factors drive 
emergency demand and while Station 3 has a greater incident demand, its population is less, but 
more dense than in Station 6’s area.  

One factor to consider when evaluating station location is how to serve the most people, and thus 
incidents, in the least travel minutes. These population density differences can be seen on the 
next two maps that show the 2014 and projected 2035 population densities: 

Figure 1—2014 Population Density 
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Figure 2—Projected 2035 Population Density 

 

As can be seen in the population density projections, Station 3’s population density does not 
change significantly over the next twenty years, but Station 6’s area does as more infill growth 
occurs.  
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Another perspective to long-range station planning is to measure call volume per square mile 
using mapping to display locations with high demand for service per square mile. The incident 
demand density differences are seen on the next two maps for 2013 and projected 2035 densities: 

Figure 3—2013 Call Volume Per Square Mile 
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Figure 4—2035 Call Volume Per Square Mile 

 

The incident density increases over time track with the population increases with some increase 
easterly of current Station 3, with the larger increases south to southeast of Station 6.  

Based on this analysis of population and incident demands and the need to improve the two fire 
station’s physical condition, several test sites were compared for each station against travel time, 
population, and incident demand locations.  

In the final analysis of all the tested variables, the best long-term coverage for the City would be 
to relocate Station 3 easterly to space it a little farther away from new Station 2 and closer to its 
greatest population and incident density zones. A best-fit location at NE Mill Plain Blvd. and NE 
Andresen Road continues to provide coverage down to the river, as does the current site. The 
other tested sites were north of the existing site and pulled coverage away from the river front 
areas. 
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A similar result was found for Station 6 as shown in the map below, in that moving it closer to a 
major east/west connector road improved coverage to the higher population and incident demand 
zones to the southeast of the current station location. The coverage from a best-fit location at NE 
112th Avenue and NE 28th Street also increases coverage to the east of the station towards the 
still-growing eastern City limits. 

Figure 5—4-Minute Travel Time from Station 3 and 6 Test Locations 

 



 

Station 3 and 6 Analysis page 9 

The resultant improvements to coverage can be measured as shown in the next table: 

Table 2—Coverage Improvements for Stations 3 and 6 with New Stations 

Station Area 

Road Miles 
within 

Primary 
Station Area 

Number of 
Road Miles 

within 4 
Minutes 
Travel in 
Primary 

Station Area 

% of Road 
Miles within 
4 Minutes 
Travel in 
Primary 

Station Area 

Travel Time 
to Calls 
within 

Primary 
Station 

Response 
Area (at 90% 
Percentile) 

Number of 
Road Miles 

within 6 
Minutes 
Travel in 
Primary 

Station Area 

% of Road 
Miles within 
6 Minutes 
Travel in 
Primary 

Station Area 

Sta-3 89.7 74.7 83% 0:04:51 89.0 99.2% 

Sta-3 (w/ new 

Stations 3 & 6) 
104.3 94.1 90% 0:05:09 103.9 99.6% 

       

Sta-6 127.8 94.0 74% 0:06:17 127.8 100.0% 

Sta-6 (w/ new 

Stations 3 & 6) 
126.1 106.8 85% 0:05:49 126.1 100.0% 

In evaluating the travel time coverage for the fire stations, 4 minutes travel time is used as a 
more conservative measure than the City’s goal of 6 minutes. Some overlap between station 
coverage areas is desirable for back-up and multiple-unit responses for two or more stations. By 
spacing the stations with their 4-minute coverage zones barely connecting, then at the 5th and 6th 
minutes of travel, modest overlap is achieved. 

As can be seen in the table above, the relocation of both stations significantly improves the 
percentage of road miles they can cover in the 4th minute of travel and continues to provide 
complete coverage by the 6th minute of travel. Response times to existing call locations slightly 
increase for Station 3; however, this is caused by increasing its 6-minute zone, thus improving its 
geographic efficiency.  

As for Station 6, moving it significantly increases its percent of road miles covered at the 4th 
minute and response times to 90% of the existing incidents are lowered to less than 6 minutes. 

Citygate’s Recommendation 

Based on the analysis of all the factors discussed, we recommend the City pursue the rebuilding 
of Fire Stations 3 and 6 at new sites located as close as possible for Station 3 to NE Mill Plain 
Blvd. and NE Andresen Road, and for Station 6 to NE 112th Avenue and NE 28th Street. 
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5. STATION 4 AND 7 ANALYSIS 

The outer ring of the City fire station study focused on Stations 4 and 7 and the growth areas 
around them and on the eastern side of the City down to Station 10’s area. While these stations 
are not in near-term need of a major remodel or replacement, undertaking a long-term fire station 
capital plan still requires determining if these stations are in the best location to serve the 
buildout needs of the City. 

Table 3—Station Area Demography 

Station Sta. 1 Sta. 2 Sta. 3 Sta. 4 Sta. 5 Sta. 6 Sta. 7 Sta. 8 Sta. 9 Sta. 10 

Square Miles 12.1 4.8 6.2 17.5 8.9 6.6 11.2 6.4 8.3 7.8 

Population 10,768 20,329 25,735 32,869 34,923 32,238 20,098 27,136 28,954 25,040 

Call Volume 2,419 2,337 3,171 1,716 3,132 2,463 1,057 2,766 1,965 1,163 

Population per 
Square Mile 

887 4,213 4,152 1,883 3,909 4,856 1,788 4,264 3,503 3,199 

Calls per 
Square Mile 

199 484 512 98 351 371 94 435 238 149 

Repeated above is the prior station area demographics table with Stations 4 and 7 highlighted. 
However, both these station areas have very different measures than some of the core, more 
built-up area stations. Each of these two stations serves a much larger first-due area. While each 
has a significant population to currently protect, and Station 4 serves one of the largest 
populations in the City, due to their undeveloped areas, their populations per square mile are 
lower than any other station area. 

Both Stations 4 and 7 have lower incident demand due to socio-economic patterns. This factor, 
combined with a larger service area, means their incident volume per square mile is far less than 
other areas. As can be seen in the map image below, a large quantity of land is not yet developed 
in both station areas. 
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Figure 6—Station Areas 

 

These population density differences can be seen on the two prior maps that showed the current 
2014 and projected 2035 population densities. The actual maps showing incidents per square 
mile in 2014 and projected in 2035 show a lower incident density, reflective of the population 
density. However, unlike other areas in the City, there is not much change in incident density 
from now to 2035. It is apparent that growth will be slow and/or constrained by regulations in 
these outer City areas.  

Several alternative station locations were tested for Station 7 and the result was that using the 
current and near-term major street network, the station is in the best-fit location for the long-
term. The current coverage for Station 4 can be seen in the map below. 



 

Station 4 and 7 Analysis page 12 

Figure 7—Current Station 4 and Station 7 Locations at 4-Minute Travel Time 

 

While there are streets southeast of Station 4 that are not covered within 4 minutes travel time, 
any other station location that worked for those areas removed coverage from the west and 
northwest sides of Station 7’s current areas. 

Using Station 7 and 5 as fixed coverage points, testing then commenced with Station 4. As can 
be seen in the prior population density maps, there is some population growth north of current 
Station 4 expected by 2035. Using station location testing, an attempt was made to find a better 
location on the road network to cover the increased population areas as well as the under-served 
areas at 4 minutes travel time between Station 4 and 7. 

As the next map demonstrates, even if both Stations 4 and 7 were moved closer together to close 
the current 4-minute coverage gap that exists between them, such a move cannot close the gap 
and it pulls coverage from the western extents of Station 7 and the eastern side of Station 4. 
Station 4 is near a major intersection and is already in the best possible location for the long-term 
needs of the City. 
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Figure 8—4-Minute Travel Time from Station 4 and 7 Test Locations 

 

Citygate’s Recommendation 

Both Stations 4 and 7 are in the best-fit locations as far as the existing and planned major road 
network is known. It will not be possible to improve coverage in these station areas without 
adding one or more stations, or adding additional major inter-connecting roads. 
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5. GROWTH AREA ANALYSIS 

The growth plans and major roads in the northeast City are not yet sufficiently designed to 
determine the number of additional fire stations that might be needed at buildout of the current 
General Plan. What is known is that Station areas 4 and 7 are too large to cover all areas from 4 
to 6 minutes travel time. However, if the City moves ahead and can relocate Stations 1, 2, 3, and 
6 to more efficient locations, then the current developed City response time coverage will be 
improved with more efficient response time coverage as the following table demonstrates: 

Table 4—Coverage Improvements with Relocated Stations 3 and 6 

Station Area 

Road Miles 
within 

Primary 
Station Area 

Number of 
Road Miles 

within 4 
Minutes 
Travel in 
Primary 

Station Area 

% of Road 
Miles within 
4 Minutes 
Travel in 
Primary 

Station Area 

Travel Time 
to Calls 
within 

Primary 
Station 

Response 
Area (at 90% 
Percentile) 

Number of 
Road Miles 

within 6 
Minutes 
Travel in 
Primary 

Station Area 

% of Road 
Miles within 
6 Minutes 
Travel in 
Primary 

Station Area 

Sta-3 89.7 74.7 83% 0:04:51 89.0 99.2% 

Sta-3 (w/ new 

Stations 3 & 6) 
104.3 94.1 90% 0:05:09 103.9 99.6% 

       
Sta-6 127.8 94.0 74% 0:06:17 127.8 100.0% 

Sta-6 (w/ new 

Stations 3 & 6) 
126.1 106.8 85% 0:05:49 126.1 100.0% 

       
Sta-4 165.9 110.3 66% 0:06:17 149.3 90.0% 

Sta-4 (w/ new 

Stations 3 & 6) 
164.6 112.5 68% 0:06:17 148.0 89.9% 

       
Sta-5 158.8 136.0 86% 0:05:12 158.8 100.0% 

Sta-5 (w/ new 

Stations 3 & 6) 
156.5 144.4 92% 0:05:15 156.5 100.0% 

       
Sta-8 120.3 99.5 83% 0:05:49 119.9 99.7% 

Sta-8 (w/ new 

Stations 3 & 6) 
114.7 97.5 85% 0:05:49 114.6 99.9% 

       
Sta-10 96.9 88.9 92% 0:05:03 96.7 99.8% 

Sta-10 (w/ new 

Stations 3 & 6) 
95.5 89.3 94% 0:05:02 95.5 100.0% 
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New development could also not occur over the decades at the currently envisioned zoning 
densities due to economic and/or local growth policy changes. If some of the edge City areas are 
less densely developed, the City could consider adopting tiered response time goals, based on 
population density. In this way, single-family housing on very large lots, or recreation and open 
space areas with a more emerging suburban or rural feel, would not receive urban area response 
time services. Such a phased response time policy approach is illustrated in the following table: 

Table 5—Recommended Response Time Goals by Population Density 

 

Structure 
Fire Urban 

Area 

Structure 
Fire 

Suburban 
Areas 

Structure 
Fire 

Emerging 
Suburban 

Areas 

Structure 
Fire Rural 

Area 
Open Space 

Areas 

 

>8,000 
People/Sq. 

Mi. 

4,000-8,000 
People/Sq. 

Mi. 

1,000-4,000 
People/Sq. 

Mi. 

<1,000 
People/Sq. 

Mi. 

Permanent 
Open Space 

Areas 

1
st
 Due Travel Time  4 6 8 10 12 

Total Reflex Time  7 9 11 13 15 

1st Alarm Travel Time  8 10 12 14 16 

1st Alarm Total Reflex 11 13 15 17 19 
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6. INTEGRATED FINDINGS AND RECOMMENDATIONS 

After evaluating the rest of the City beyond the Station 1 and 2 areas, Citygate finds that, for 
several reasons, Stations 3 and 6 should also be rebuilt at new locations over time as capital 
funding permits. This would better meet adopted Vancouver response time goal in urban areas of 
6 minutes travel time. 

As new growth occurs in the outer areas of Stations 4 and 7, one to two more fire stations could 
be necessary in the decades ahead if urban levels of population densities and a resultant road 
network are developed. 

Based on our experience and analysis of the issues to date in Vancouver, Citygate recommends 
the following next steps: 

1. City staff should use its mapping tools, zoning, and planning staff guidance to locate 
suitable parcels for replacement Stations 3 and 6.  

2. The City can consider adopting tiered response time policies for different areas if the 
outer City areas will develop at more suburban to rural levels of population density. 


