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Executive Summary: 
 
The purpose of this study is to determine how enroute-to-arrival response times would be 
affected in the Santa Clara Fire Rural Fire Protection District (SCFD) and the North 
Battalion area of Lane Fire Authority (LFA) as a result of a potential Intergovernmental 
Agreement between the two districts.  
 
This study started with a dataset of all publicly accessible roads in SCFD, LFA, and the 
surrounding area. Each road was divided into segments, and the length of each segment 
was calculated. The length of the segment was divided by the speed limit of the segment to 
determine the amount of time it would take to travel that segment while going the speed 
limit.  
 
From this base dataset, ESRI’s ArcMap Network Analyst tool was used to perform Service 
Area analysis and Closest Facility analysis. In Service Area analysis, all possible routes that  
can be traveled within a certain amount of time are plotted on the map to show the 
geographic area that can be served within a certain amount of time. In Closest Facility 
analysis, a specific address or other location is input into the program. The program then 
runs all possible routes from various facilities (in this case fire stations) to the incident 
location, and then tells the user which facility is closest and what the expected time of 
travel will be.  
 
The study can only give estimated times for enroute-to-arrival, not alarm-to-enroute. It also 
is a computer simulation, and therefore cannot account for changing factors such as 
potential traffic, road closures, or trains. The study also assumes that fire apparatus will 
travel the speed limit, when in fact apparatus that are responding “code 3” with lights and 
sirens typically exceed the speed limit. As a result, the numbers provided by this study are 
not expected to be precisely accurate for all responses. However, they do serve as a good 
benchmark or average for responses to the area.  
 
By eliminating responses from Station 61 and using Station 62 and Station 115 to respond 
to calls, Santa Clara Fire District would see a longer enroute-to-arrival time of 47 seconds 
on average. 47% of all SCFD addresses would have a longer enroute-to-arrival time, and 
less than 1% would have a shorter enroute-to-arrival time. 
 
Despite the increase in enroute-to-arrival time, it is likely that SCFD addresses would see a 
faster response during times that the SCFD stations are not staffed. Currently, neither 
Station 62 nor Station 61 are staffed 24/7. If Station 115 was staffed with a 24/7 engine 
company, then it stands to reason that alarm-to-enroute times would decrease by several 
minutes.  
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Terminology:  
 
This report uses a limited amount of technical terms, which have been defined below.  
 

 
 

Response Time Terms 
 

Alarm-to-arrival time: The amount of time it takes for a fire apparatus to arrive on scene 
after it is dispatched by the dispatch center.  
Alarm-to-enroute time: The amount of time it takes for a fire apparatus to begin traveling 
to the scene of an emergency after it is dispatched by the dispatch center.  
Enroute-to-arrival time: The amount of time it takes for a fire apparatus to arrive on 
scene after it begins traveling to the scene.  
Average Expected Enroute-to-Arrival: The statistical mean (average) of all expected 
enroute-to-arrival times for a specific set of data.  

 

Station Staffing Terms 
 

Staffed Station: A fire station where firefighting personnel are on-duty 24/7.  
Unstaffed Station: A fire station that relies on volunteers to respond from home and does 
not have firefighting personnel on duty 24/7.  

 
GIS Terms 

 
Spatial Data: Datasets with a geographic component, such as an address or the boundaries 
of a fire district.  
Street Network: The system of public roads in and around the Santa Clara and Lane Fire 
Authority districts. 
ArcMap: A GIS software, produced by ESRI, which allows spatial datasets to be analyzed.  
Cost: The amount of time it takes to travel down a street segment. 
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Purpose: 
 
The purpose of this study is to determine how enroute-to-arrival response times would be 
affected in the Santa Clara Fire Rural Fire Protection District (SCFD) and the North 
Battalion area of Lane Fire Authority (LFA) as a result of a potential Intergovernmental 
Agreement (IGA) between the two districts.  
 
At the time of this writing, the proposal for the IGA is to eliminate responses from SCFD 
Station 61, leave SCFD Station 62 open for volunteer responses, and use career firefighting 
personnel from both LFA and SCFD to run a 24/7 engine company out of LFA Station 115.  
 
As a result, this study looks at the current enroute-to-arrival times provided by SCFD 
Stations 61 and 62 to set a baseline, and then looks at how these numbers would be 
affected by responding only from Station 115 and Station 62.  
 
This study also provides information about how Lane Fire Authority’s residents could 
benefit from additional responses out of Station 62. This includes a map showing the areas 
in LFA’s district that Station 62 apparatus could respond to within 4, 6, and 8 minutes, as 
well as a list of LFA addresses that would see shorter enroute-to-arrival times for second-in 
apparatus.  
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Methodology: 
 
This study used Geographic Information Systems (GIS) technology to create maps and run 
spatial analysis on data obtained from Lane County GIS and ESRI. All analysis in this study 
was conducted using ESRI’s ArcMap GIS program. 
 
This study started with a dataset of all publicly accessible roads in SCFD, LFA, and the 
surrounding area. Each road was divided into segments, and the length of each segment 
was calculated. The length of the segment was divided by the speed limit of the segment to 
determine the amount of time it would take to travel that segment while going the speed 
limit. The amount of time it takes to travel the segment is called a “cost.” The program also 
applies a cost for turns and intersections, as these slow down vehicles. 
 
Using this street network dataset, an ArcMap extension called Network Analyst was used to 
perform two types of analysis: 
 
(1)  In Service Area analysis, the computer program provides the total area that can be 
reached using the street network within a certain amount of time. It does this by 
calculating every route that can be taken on the network and how far an apparatus could go 
on each of those routes, with a cutoff of a certain amount of time. An easy way to think of 
this is to imagine that you are assigning the computer a “budget,” and it is using the “cost” 
of different street segments to tell you how far your budget will take you. Service Area 
analysis is used to produce maps, shown later on in this study, that tell the reader which 
areas can be reached in a given amount of time.  
 
(2)  In Closest Facility analysis, the computer program runs all possible routes between an 
incident location and fire stations to determine which fire station is closest to the incident 
location, and determine what the expected enroute-to-arrival time would be for an incident 
at that location. This analysis was used to provide Average Expected Enroute-to-Arrival 
times using all SCFD addresses under different conditions. For the purpose of this study, 
Average Expected Enroute-to-Arrival times were calculated for the following situations: 

 
• Response from Stations 61 and 62 (current model) 
• Response from Stations 62 and 115 (proposed IGA model) 
• Response from Station 62 only  

 
Basic GIS analysis was also used in this study, such as using a “select by location” to 
determine how many addresses lie within a certain area. 
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Limitations: 
 
This study examines enroute-to-arrival time. It does not examine the amount of time that it 
takes for firefighters to go enroute with an apparatus after the unit has been dispatched by 
the dispatch center.  
 
This difference is important when looking at the difference between staffed and unstaffed 
stations. Unstaffed stations will have longer alarm-to-enroute times, because personnel 
have to travel to the station before they can go enroute to the call. As a result, if a staffed 
station and an unstaffed station have the same projected enroute-to-arrival time, the 
projected alarm-to-arrival time will be longer for the unstaffed station.  
 
The methodology of this study cannot provide information about how alarm-to-enroute 
times would be affected by eliminating responses from stations or from adding staffing to 
stations. It stands to reason that a staffed station would have a faster alarm-to-enroute time 
than an unstaffed station by several minutes. However, this study cannot provide an 
estimate of how much that difference would actually be.  

 
The Network Analyst calculations used to perform the Service Area and Closest Facility 
analyses do not account for traffic, driving obstructions, trains, weather, road closures, or 
any other non-permanent factor that could slow down response times. If these factors are 
present, the true enroute-to-arrival time for that incident would likely be longer than the 
estimate. The Network Analyst also assumes that apparatus will travel the speed limit. 
However, fire apparatus that are responding “code 3” with lights and sirens typically 
exceed the speed limit, and would therefore arrive sooner than estimated by the program.  
 
A final limitation is that the Service Area maps show only lands in very close proximity to a 
public road as within a given Service Area. However, many of the large areas within the fire 
districts that not near roads are accessed by driveways or private roads, both of which do 
not appear in the network dataset used to perform these analyses. As a result, these areas 
appear to be out of the service area that surrounds them, when in fact they can accessed by 
driveways that are within the surrounding Service Area. This problem does not occur when 
conducting Closest Facility analysis.  
 
This study assumes that for every call, all apparatus are at their stations and ready to 
respond. It cannot compensate for back-to-back calls where apparatus from one or both 
stations could be out of service. It also does not account for responses starting at locations 
other than stations, such as from the grocery store or on the way back from another call. 

 



 
                  Santa Clara Fire District/Lane Fire Authority 

                           Emergency Response Time Study   
_____________________________________________________________________                                       

 6 

 
 

Service Area Analysis Results:  
 
This section contains supporting statistics commentary for the Service Area maps 
produced as part of the Service Area analysis. The maps themselves are located in the 
appendix, at the end of this document. 
 
Map 1 shows the Santa Clara Fire District, along with its two stations. The purpose of this 
map is to situate viewers of this document to the area, and to highlight the areas that SCFD 
collects taxes from and provides services to. Note that the boundaries of SCFD are not 
uniform due to annexations over many years by the City of Eugene. 
 
 
Map 2 shows the 2,4, and 6 minute enroute-to-arrival service areas for SCFD station 61 and 
62 as they currently function. The green sections are areas that SCFD has a 2 minute 
enroute-to-arrival time or shorter. The blue sections have an enroute-to-arrival time of 4 
minutes or shorter. The yellow sections have an enroute-to-arrival time of 6 minutes or 
less. The entire Santa Clara Fire District is covered within the 6 minute Service Area.  
 
The location of Santa Clara addresses within the 2, 4, and 6 minute Service Areas break 
down as follows: 
 

 
 
 
 
 
 

 
Map 3 shows the 2,4, and 6 minute enroute-to-arrival service areas for SCFD station 62 and 
LFA Station 115 as proposed in IGA discussions. The green sections are areas that 
SCFD/LFA would have an estimated 2 minute enroute-to-arrival time or shorter. The blue 
sections have an estimated enroute-to-arrival time of 4 minutes or shorter. The yellow 
sections have an enroute-to-arrival time of 6 minutes or less. The entire Santa Clara Fire 
District is covered within the 6 minute Service Area.  
 
 
 
 
 
 
 

Service Area Percentage of SCFD 
Addresses 

2 Minute 72% 
4 Minute 99.5% 
6 Minute 100% 
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The location of Santa Clara addresses within the 2, 4, and 6 minute Service Areas break 
down as follows: 
 

 
 
 
 
 
 

 
Map 4 shows how far into LFA’s district Station 62 can travel in 2, 4, 6, and 8 minutes. The 
purpose of this map is to show areas where Station 62 could quickly respond to LFA calls in 
the event that Station 115 is out on another call or requires assistance.  
 
The number of addresses within each of the Service areas are: 
 

Service Area Number of 
Addresses 

2 Minute 103 
4 Minute 898 
6 Minute 1243 
8 Minute 1344 

 
 
Map 5 shows the 14, 16, and 18 minute Service Areas of Station 112 to SCFD. Station 112 is 
the next closest Lane Fire Authority station to SCFD, after 115. 100% of SCFD is covered by 
Station 112 within 18 minutes. Station 112 is an unstaffed station.  
 

 
 
 
 
 
 
 
 
 

Service Area Percentage of 
SCFD Addresses 

2 Minute 41% 
4 Minute 93% 
6 Minute 100% 
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Closest Facility Analysis Results: 
 
The Closest Facility analysis yielded an Average Expected Enroute-to-Arrival time for the 
entire SCFD district for each of three situations: 
 

(1) SCFD stations 61 and 62 as they are currently set up 
(2) SCFD station 62 and LFA station 115 
(3) SCFD station 62 by itself  

 
The results were as follows: 
 

Stations Average Expected 
Enroute-to Arrival 

61 and 62 1 minute 37 seconds 
62 and 115 2 minutes 24 seconds 
62 2 minutes 26 seconds 

 
 
The table above indicates that the move from the current situation to the proposed IGA 
situation would cause the average address in SCFD to have a longer enroute-to-arrival time 
of 47 seconds. In order to dig deeper, the breakdown of how many SCFD addresses would 
see shorter response times, longer response times, and no effect is as follows: 
 

Category Number of 
Addresses 

Percentage of 
SCFD Addresses 

Shorter Enroute-to-Arrival 
Time  

12 <1% 

Longer Enroute-to-Arrival 
Time 

1896 47% 

Unaffected 2045 52% 
 
 
The 12 addresses that would see a quicker response were all located in the Irvington Road 
area. All other SCFD addresses are closer to Station 62 than they are to Station 115.  
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Conclusion: 
 
By eliminating responses from Station 61 and using Station 62 and Station 115 to respond 
to calls, Santa Clara Fire District would see a longer enroute-to-arrival time of 47 seconds 
on average. 47% of all SCFD addresses would have a longer enroute-to-arrival time, and 
less than 1% would have a shorter enroute-to-arrival time. 
 
Despite the increase in enroute-to-arrival time, it is likely that SCFD addresses would see a 
faster response during times that the SCFD stations are not staffed. Currently, neither 
Station 62 nor Station 61 are staffed 24/7. If Station 115 was staffed with a 24/7 engine 
company, then it stands to reason that alarm-to-enroute times would decrease by several 
minutes.  
 
It is outside the scope of this study to determine how alarm-to-enroute times would be 
changed by staffing Station 115 24/7. However, it appears highly likely that it would save 
several minutes, which is more time than is lost from the longer enroute-to-arrival times. 
 
However, one of the limitations of this study is that it cannot account for back-to-back calls. 
It is outside the scope of this study to determine how many back-to-back calls would be 
expected and how they would affect response time. It is possible that by expanding the 
number of calls Station 115 responds to, it would lead to increased response times due to 
back-to-back calls.  
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