
STAFF REPORT

DATE: October 17, 2018

TO: City Council

FROM: Mike Webb, City Manager
Daryl Arbuthnott, Fire Chief

SUBJECT: Standards of Cover Report

Recommendation
1. Receive Fitch & Associates’ Community Risk Assessment and Standards of Response

Coverage Study (Standards of Cover) in Attachment 1 and presentation from consultants.
2. Ask questions and identify any additional information needs that may help inform future

City Council policy and service level discussions.
3. Direct staff to initiate a strategic planning process, guided by the topics raised in the

Standards of Cover study (including costs and revenue generation options).
4. Direct staff to perform a cost-benefit analysis of staffing and overtime level options

including the planning for and provision of training.
5. Direct staff to return to the City Council with future discussion items on all matters

requiring policy guidance (including, but not limited to staffing levels, service delivery
levels and performance objectives, fire station facilities planning)

Fiscal Impact
Recommendations provided in the Standards of Cover report result in fiscal impact to the city.
Recommendations that do not require fiscal support are being acted upon.

Council Goal
Ensure a safe, healthy, equitable community.

Background and Analysis
In December 2017, the fire department contracted with consultants from Fitch & Associates to
perform an assessment of the Davis Fire Department’s effectiveness and vulnerabilities. The
City selected Fitch & Associates because of their vast experience with fire departments across
the country and their ability to be able to assess objectively the vulnerabilities and areas for
improvement within the Davis Fire Department. The report assessed a thorough review of
available computer-aided dispatch (CAD) data over the past five years, resource configuration,
call volume, workload, historical resource response data, response coverage, existing threats, and
facility and apparatus needs.  The assessment compares much of the department’s performance
against industry standards or Council stated and expected performance levels.
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The report identifies thirteen recommendations for Council consideration. The recommendations
are outlined below; more detail on each recommendation can be found in the attached Standards
of Cover (SOC) study, starting on page 126 of the study.

Recommendation from Study Explanation
1. Develop a strategic plan. The Department and City would benefit from a

community-focused Strategic Plan to assist in prioritizing
Department initiatives and budgeting for initiatives.

2. Evaluate internal performance
objectives

In 2013, the City Council adopted NFPA 1710 response
performance goals, however, these goals may be
unrealistic given current configurations.

3. Adopt and monitor total
response time performance
goals

The community’s desired level of service is a uniquely
individual decision. Levels of service and resource
allocation decisions are the responsibility of the
community’s elected officials, in this case the Davis City
Council. The Department has not established goals for
total response time performance goals prior to the
completion of this SOC

4. Adopt and monitor call
processing time performance
goals.

The Department has not established goals for call
processing time performance prior to the completion of
this SOC.  The Department does not meet nationally
recommended benchmarks for call processing, although
for the EMS Program, the DFD almost meets
benchmarks.

5. Adopt and monitor turnout
time performance goals

Turnout time, or the time between when the call is
received by the response units (dispatched) and when the
unit is enroute to the scene (responding), affects overall
response times.  The Department has not established
goals for turnout time performance prior to the
completion of this SOC.

6. Adopt and monitor travel time
performance goals.

Travel time, or the time between when the unit is enroute
to the scene (responding) and on-scene arrival, affects
overall response times.  The Department has not
established goals for travel time performance prior to the
completion of this SOC.

7. Evaluate dispatch and
technology integration
opportunities to support
situational awareness and
regional efficiency.

The DFD is faced with three paths for their 9-1-1
communications center:
1) Status quo with Davis Police Department personnel.
2) Create a fire/rescue and EMS dispatch center with
DFD personnel, fire-centric computer-aided dispatch
(CAD) system and fire-only dispatchers.
3) Contract with Yolo Emergency Communications
Agency for fire/rescue and EMS dispatching services.

8. Create a target hazard dispatch
for structure fire incidents.

The DFD should develop a target hazard dispatch that
would send additional fire apparatus and personnel to
medium and high-risk occupancies on initial first alarm
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structure fire dispatches.  Extra resources would include
a second ladder truck and one additional engine
company.

9. Acquire a ladder truck
controlled and operated by the
Davis Fire Department.

It is recommended that the City of Davis invest in their
own ladder truck.

10. Conduct a comprehensive fleet
and infrastructure analysis.

The City of Davis and the DFD would benefit from a
comprehensive fleet and infrastructure analysis and long-
term replacement funding.  Two of the three fire stations
are more than 50 years old and are at or nearing the end
of their effective life span.  In addition, new building
code and building safety improvements would ensure
functional facilities for generations and support the
overall wellness and safety of DFD employees.

11. Relocate fire stations to
optimize system performance.

Instead of rebuilding on the existing fire station sites, it is
recommended that any new fire station and training
facility be built at locations to best serve the current and
projected service demands. New locations for the City of
Davis fire stations would improve system performance.

12. Modify utilization of Rescue
31 to enhance system capacity
and efficiency.

Low risk EMS calls where an ambulance is responding,
and low risk service calls could be handled by Rescue 31
alone, saving Engine 31 and its crew of three for higher
priority calls for service. This is a meet and confer issue.

13. Internally evaluate and
externally collaborate with
Yolo County EMS and AMR
to determine feasibility of an
Advance Life Support (ALS)
First Responder Program.

To deliver higher levels of service on the most frequent
type of a call, EMS, the DFD should evaluate the
feasibility of providing first responder paramedic ALS
services from engine and rescue companies.

The intent of the presentation to the City Council on October 30 is to introduce the study, answer
Council questions, and allow an opportunity for preliminary Council discussion.  There is no
expectation of Council action at this time on policy objectives. The Department has already
begun acting on the portions of those recommendations that lie within their capability of
execution. A component of the Strategic Planning process will include analysis of potential cost
implications of various recommendations, as well as an assessment of possible revenue
generation options to support those needs identified as appropriate by City Council.

Additional Davis Fire Department Recommendations
The recommendations in the Standards of Cover study address a number of policy issues that
directly or indirectly influence staffing resources and/or allocation.  To that end, staff
recommends additional analysis as part of the overall strategic planning effort on staffing issues
that affect the overall provision of fire and emergency response services provided by the Davis
Fire Department.  They include but are not limited to:

a) Current resource staff levels, including the planning for and provision of training
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b) Cost-benefit analysis on use of overtime vs. hiring additional staffing

The course of action currently underway, with the completion of the Standards of Cover study to
inform additional actions, including a strategic planning effort, will provide the City Council and
the Davis Fire Department with a roadmap for the future structure and future policy
considerations and service delivery level decisions for the provision of fire and emergency
services.

Attachments
1. Standard of Cover – Fitch & Associates, LLC
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typically are directly proportional to property values.  If home values go up, property taxes go up. 
When home values declined steeply during the recession, property tax revenue fell significantly as 
well. 
 

Area Description 
Geography and Topography 

Located in Yolo County, in the Central Valley of northern California, Davis is situated 11 miles west of 
Sacramento and 72 miles northeast of San Francisco. 
 
The Sacramento and American Rivers lie to the east along with historic gold country and Lake Tahoe 
and the Sierra Nevada Mountain range.  To the west are the San Francisco Bay area, the coastal 
forests and the Pacific Ocean.  The Sacramento-San Joaquin Delta region lies to the south. 
 
Davis sits in the Pacific Flyway, a major migration route for waterfowl and other North American 
birds.  Several wildlife preserves, offering a natural environment, dot the landscape.  The Yolo Bypass 
Wildlife Area is one of the most successful public-private partnerships for wildlife preservation.  It 
provides habitat for thousands of resident and migratory waterfowl on more than 2500 acres of 
seasonal and semi -permanent wetlands.  The facility is open to the public and provides educational 
opportunities regarding wetlands and associated wildlife species. 
 
The Central Valley is the agricultural heart of the state and provides one of the most highly 
developed and integrated agricultural systems in the world.  Scientists conduct research in Davis 
because its physical location allows re-creation of nearly limitless soil and environmental conditions.  
The area surrounding Davis has some of the most productive agricultural land in California, sustaining 
hundreds of different crops.  This focus on conservation of prime agricultural land through limited 
urban growth is a priority as part of the City's General Plan. 
 
Davis also sits in the eastern portion of the Putah Creek Plain, a major feature of the southwestern 
Sacramento River Valley.  The land slopes at generally less than one percent.  The official elevation 
level of the city is 51 feet.  Elevations range from 60 feet in western parts of the city to 25 feet in 
some eastern parts. 
 
Davis flood hazards generally consist of shallow sheet flooding from surface water runoff in large 
rainstorms.  The Public Works Department mitigates this impact by maintaining three main channels 
and three detention ponds, which provide for drainage and storm water detention.  No earthquake 
faults run through the city.  Davis has suffered no quake damage from quakes occurring on the San 
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Andres fault system to the west or the Eastern Sierra fault system to the east.  The Davis area is in 
Seismic Activity Intensity Zone II.9 
 

Transportation 

Interstate 80 and State Highway 113 run through Davis with the junction of these two major 
roadways located just outside town at UC Davis.  Interstate 5 is 11 miles to the north and 13 miles to 
the east.  The Interstate 505 junction is 14 miles west. 
 
Davis has a strong history of bicycle use and planning, including being the first community in the 
country to integrate bicycle lanes in the street network and to utilize bicycle signal heads at 
intersections.  An estimated 60,000 bicycles are in use in Davis and on the UC campus.  An estimated 
24% of commute trips in Davis are made by bicycle, which is almost ten times the national average.  
The City has integrated over 100 miles of bicycle lanes and bike paths on city streets and through 
community greenbelts and provided parking spaces for over 2,500 bikes throughout the City. 
 
Davis sits at the junction of the north/south, east/west lines for both the Union Pacific Railroad and 
AMTRAK.  Capital corridor trains stop at Davis daily for service between Sacramento and the Bay 
Area. A second set of north/south rail lines operated by California Northern run through Davis. 
 
The Yolo County Airport, five miles northwest of Davis, has an 8,600-foot runway that can 
accommodate medium-sized corporate jets or private planes.  The UC Davis Airport is open to the 
public and offers general utility services for light aircraft.10 
 

Climate 

The area climate can be described as Mediterranean.  During the hot, dry, sunny summers, 
temperatures can exceed 100 degrees F on some days; however, more often summer temperatures 
are in the low 90s.  The Sacramento River Delta breeze usually cools overnight temperatures into the 
60s.  Spring and fall weather is pleasant.  Winters in Davis are usually mild.  Temperatures drop below 
freezing on only a few days.  The rainy season typically runs from late fall through early spring and 
fog season lasts from November through March.  Winds are typically mild except for passing winter 
storms and North winds generated during wildland fire season. 
 

Population and Demographic Features 

The DFD serves a total population of approximately 68,740 within a geographic area of 
approximately 10 square miles in the City of Davis and a total service area of 133 square miles. 
 
                                                             
9 Downloaded at http://cityofdavis.org/about-davis/location-and-topography 
10 City of Davis Adopted Budget 2017-2018, City Profile 
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The figure below provides various metrics of census data for Davis and the State of California. 
 
Figure 2: Census Data for City of Davis and State of California11 

People Quick Facts Davis California 
Population estimates, July 1, 2017, (V2017) 68,986 39,144,818 
Population estimates base, April 1, 2010, (V2017) 65,636 37,254,503 
Population, percent change - April 1, 2010 (estimates base) to July 1, 2015, (V2015) 5.1% 5.1% 
Persons under 5 years, percent, estimate 2016 3.8% 6.8% 
Persons under 18 years, percent, estimate 2016 16.1% 25.0% 
Persons 65 years and over, percent, estimate 2016 10.0% 11.4% 
Female persons, percent, estimate 2016 51.3% 50.3% 
White alone, percent, estimate 2016 63.9% 57.6% 
Black or African American alone, percent, estimate 2016 2.8% 6.2% 
American Indian and Alaska Native alone, percent, estimate 2016 0.1% 1.0% 
Asian alone, percent, estimate 2016 22.2% 13.0% 
Native Hawaiian and Other Pacific Islander alone, percent, estimate 2016 0.3% 0.4% 
Two or More Races, percent, estimate 2016 5.8% 4.9% 
Hispanic or Latino, percent, estimate 2016 14.3% 37.6% 
White alone, not Hispanic or Latino, percent, estimate 2016 55.6% 40.1% 
Living in same house 1 year ago, percent of persons age 1 year+, 2012-2016 66.5% 84.6% 
Population per square mile, 2014 6637.2 239.1 
Language other than English spoken at home, percent of persons age 5 years+, 
2012-2016 

30.0% 43.8% 

High school graduate or higher, percent of persons age 25 years+, 2012-2016 96.5% 81.5% 
Bachelor's degree or higher, percent of persons age 25 years+, 2012-2016 72.3% 31.0% 
Veterans, 2012-2016 2,074 1,840,366 
Mean travel time to work (minutes), workers age 16 years+, 2012-2016 21.4 27.6 
Housing units, April 1, 2010 25,869 13,680,081 
Owner-occupied housing unit rate, 2010-2014 42.3% 54.8% 
Median value of owner-occupied housing units, 2012-2016 $565,700 $371,400 
Households, 2012-2016 24,675 12,617,280 
Persons per household, 2012-2016 2.63 2.95 
Per capita income in past 12 months (in 2016 dollars), 2012-2016 $34,221 $29,906 
Median household income (in 2016 dollars), 2012-2016 $57,683 $61,489 
Persons in poverty, percent 28.8% 16.4% 
 
  

                                                             
11 Retrieved from https://www.census.gov/quickfacts/fact/table/daviscitycalifornia/PST045216 
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Figure 6:  City of Davis Fire Department Coverage Area 

 
UCD indicates the University of California Davis which is covered by the UCD Fire Department. 
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supervisors and have designated areas of responsibility which include Operations, Planning and 
Logistics. 
 
Among the line/response personnel, the next level is nine Fire Captains who perform individual 
station / company supervision to a minimum of eight firefighters per shift. 
 

Administration, Emergency Preparedness and Support Staff  

As noted above, the administrative team consists of the Fire Chief, Assistant Chief and four 
Division/Battalion Chiefs.  One additional fire inspection specialist is assigned to the Fire Prevention 
Bureau ensuring compliance with fire codes, issuing permits, conducting inspections and plan 
checks. 
 
Emergency preparedness services for the City including managing the Emergency Operations Center, 
rest with the Department.  These responsibilities are assigned to one of the Division/Battalion Chiefs. 
 
Support services for the Department include 1.0 FTE Administrative Aide and 0.40 FTE Accounting 
and Fiscal Analyst position that is shared with the Police Department. 
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DFD combined made 7,823 responses, and were busy on emergency calls 2,786 hours.  On average, 
each unit response lasted 21 minutes from dispatched to clear. 
 
Figure 8: Number of Incidents Dispatched by Program by Year 

Call Category Jul 12-Jun 13 Jul 13-Jun 14 Jul 14-Jun 15 Jul 15-Jun 16 Jul 16-Jun 17 
EMS 3,065 3,234 3,376 3,322 3,653 
MVC 300 342 314 378 416 
EMS Total 3,365 3,576 3,690 3,700 4,069 
Structure fire 60 68 64 49 60 
Small fire 81 88 75 64 68 
Grass fire 60 46 44 64 53 
Vehicle fire 33 44 48 32 46 
Wildland 6 6 5 7 5 
Alarm 288 288 247 266 358 
Public service 290 312 306 279 356 
Fire other 325 373 281 341 451 
Fire Total 1,143 1,225 1,070 1,102 1,397 
Hazmat 51 47 75 47 58 
Total 4,559 4,848 4,835 4,849 5,524 

 
Figure 9: Percentage of Total Incidents Dispatched by Program 

Call Category 
Number of 

Calls 
Calls per 

Day 
Call 

Percentage 
EMS 3,653 10.0 66.1% 
MVC 416 1.1 7.5% 

EMS Total 4,069 11.1 73.7% 
Structure fire 60 0.2 1.1% 
Small fire 68 0.2 1.2% 
Grass fire 53 0.1 1.0% 
Vehicle fire 46 0.1 0.8% 
Wildland 5 0.0 0.1% 
Alarm 358 1.0 6.5% 
Public service 356 1.0 6.4% 
Fire other 451 1.2 8.2% 

Fire Total 1,397 3.8 25.3% 
Hazmat 58 0.2 1.0% 
Total 5,524 15.1 100.0% 
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Figure 12: Overall: Average Calls per Day by Month 

 
 
Similar analyses were conducted for requests by day of week.  The data revealed that there is little 
variability in the demand for services by day of week.  Sunday was the lowest for the week at 13.7 
calls per day.  Friday has the highest frequency of requests for services at 16.8 calls per day. 
 
Figure 13: Overall: Average Calls per Day by Weekday 
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Figure 15: Davis Fire Department: Overall Workload by Unit 

Station Unit Id Unit Type 

Avg. Busy 
Minutes per 
Response 

Annual Busy 
Hours 

Annual Total 
Responses 

31 BC31 DUTY CHIEF 25.7 257 601 
31 E231 ENGINE 7.9 2 17 
31 E31 ENGINE 18.7 908 2,907 
31 R31 RESCUE 17.4 285 984 
31 WT31 WATER TENDER 82.7 15 11 

Station 31 Total 19.5 1,468 4,520 
32 E32 ENGINE 20.9 496 1,421 
32 GR32 GRASS 2.8 19 394 

Station 32 Total 17.0 514 1,815 
33 E233 ENGINE 341.1 11 2 
33 E33 ENGINE 20.8 513 1,479 
33 GR33 GRASS 2,793.8 279 6 
33 SQ33 SQUAD/RESCUE 0.1 0 1 

Station 33 Total 32.4 804 1,488 
DFD Total 21.4 2,786 7,823 

 
This analysis utilized the first arriving units of distinct incidents.  We focused our analysis on 
emergency calls, which were responded with lights and sirens.  We discussed the response time 
performance of first arriving unit disregard of responding agencies. 
 
The mean (average) dispatch time was 60 seconds.  The mean (average) turnout time 96 seconds, 
travel time was 204 seconds (three minutes 24 seconds), turnout and travel time was 300 seconds 
(five minutes), and response time was 362 seconds (six minutes and 2 seconds).  The average 
response time is the same as the sum of the average dispatch time and turnout and travel time. 
 
However, a more conservative and reliable measure of performance is the fractile or percentile.  This 
measure is more robust, or less influenced by outliers, than measures of central tendency such as the 
mean.  Best practice is to measure at the 90th percentile.  In other words, 90% of all performance is 
captured expecting that 10% of the time the department may experience abnormal conditions that 
would typically be considered an outlier.  For example, if the department were to report an average 
response time of six minutes, then in a normally distributed set of data, half of the responses would 
be longer than six minutes and half of the responses would be less than six minutes.  The 90th 
percentile communicates that 9 out of 10 times the department performance is predictable and thus 
more clearly articulated to policy makers and the community. 
 
The performance for dispatch time at the 90th percentile was 108 seconds (one minute and 48 
second), turnout time at the 90th percentile was 150 seconds (two minutes and 30 seconds), travel 
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time was 325 seconds (five minutes and 25 seconds), turnout and travel time was 7.3 minutes, and 
response time was 8.3 minutes.  Please note that the summation of 90th percentile turnout time and 
90th percentile travel time is not the same as 90th percentile turnout and travel time combined, and 
the summation of 90th percentile dispatch time, 90th percentile turnout time and 90th percentile 
travel time is not the same as 90th percentile response time. 
 
Figure 16: Average Turnout and Travel Time by Program (time in minutes) 

Program 
Dispatch 

Time 
Turnout 

Time 
Travel 
Time 

Response 
Time 

Sample 
Size 

EMS 0.9 1.6 3.2 5.6 3,655 
Fire 1.2 1.8 4.3 7.3 1,104 
Hazmat 1.1 1.5 4.5 7.1 51 

Total 1.0 1.6 3.4 6.0 4,810 
 
Figure 17: Average Turnout and Travel Time by Call Category 
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Figure 18: 90th Percentile Turnout and Travel Time of First Arriving Units by Program (time in minutes) 

Program 
Dispatch 

Time 
Turnout 

Time 
Travel 
Time 

Response 
Time 

Sample 
Size 

EMS 1.7 2.4 4.8 7.6 3,655 
Fire 2.1 2.7 6.8 10.0 1,104 
Hazmat 2.7 2.3 8.4 11.9 51 

Total 1.8 2.5 5.4 8.3 4,810 
 
The distributions of turnout and travel time were also analyzed.  A total of 73% of calls had turnout 
time of two minutes or less, and 90% of calls had turnout time of 2.5 minutes or less.  A total of 87% 
calls had travel time of five minutes or less, and 90% of calls had travel time of 5.4 minutes or less. 
 
Figure 19: All Calls: Distribution of Turnout Time of First Arriving Units 
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Figure 20: All Calls: Distribution of Travel Time of First Arriving Units 

 
 
Typically, performance varies across call types or categories due to a variety of reasons.  For 
example, the turnout time may be longer for fire related calls because the crews must dress in their 
personal protective ensemble (bunker gear) prior to leaving the station whereas on an EMS incident 
they do not.  In addition, crews staffing multiple apparatus (cross-staffed) will have longer turnout 
times as personnel and gear are moved between multiple apparatus.  Similarly, the larger fire 
apparatus may require longer response times due to their size and lack of maneuverability.  
However, the data only includes emergency responses; data does suggest mean and 90th percentile 
turnout time for fire calls were longer than EMS calls.  As expected, significant variability is 
introduced in responses for hazmat calls.  Since there are only combined 58 calls used in this analysis, 
the 90th percentile is essentially the longest time. 
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Fire Services  
Overall, DFD responded to a total of 1,397 fire incidents, averaging 3.8 incidents per day.  There was a 
total of 60 structure fires, 68 small fires, 53 grass fires, and 46 vehicle fires.  Additionally, there were 
5 wild land incidents, consuming a total of 25.4% busy time.  On average, 5.4 units responded to each 
structure fire call. 
 
Figure 21: Number of Fire Incidents Dispatched by Category 

Fire 
Number 
of Calls 

Number of 
DFD 

Responses 

Average 
Responses 

per Call 

Total 
Busy 
Hours 

Average Busy 
Minutes per 
Response 

Percentage 
of Total 

Busy Hours 
Structure fire 60 325 5.4 188 34.8 16.4% 
Small fire 68 85 1.3 28 19.8 2.4% 
Grass fire 53 98 1.8 54 33.0 4.7% 
Vehicle fire 46 60 1.3 26 26.0 2.3% 
Wildland 5 8 1.6 291 2,183.4 25.4% 
Alarm 358 410 1.1 122 17.8 10.7% 
Public service 356 410 1.2 122 17.8 10.7% 
Fire other 451 563 1.2 313 33.4 27.4% 

Total 1,397 1,959 1.4 1,144 35.0 100.0% 
 
Temporal analyses were conducted to evaluate patterns in community demands for fire related 
services.  These measures examined the frequency of requests for service by month, day of week, 
and hour of day.  The three months with most fire calls in order were: December (4.8 per day), July 
(4.8 per day), and January (4.2 per day).  The three months with least fire calls in order were: 
September (3.0 per day), May (3.1 per day), and August (3.5 per day).  Results are presented below. 
 
Figure 22: Total Fire Related Calls per Month 

 
Figure 23:  Average Fire Related Calls per Month Month 

Number of 
Calls 

Calls per 
Day 

Call 
Percentage 

January 129 4.2 9.2 
February 102 3.6 7.3 
March 117 3.8 8.4 
April 117 3.9 8.4 
May 96 3.1 6.9 
June 110 3.7 7.9 
July 148 4.8 10.6 
August 108 3.5 7.7 
September 90 3.0 6.4 
October 111 3.6 7.9 
November 120 4.0 8.6 
December 149 4.8 10.7 

Total 1,397 3.8 100.0 
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Similar analyses were conducted for fire related calls per day of week.  The data revealed that there 
is minor variability in the demand for services by day of week.  Sunday was the lowest for the week, 
averaging 3.5 per day or 13.2 percent of the fire related calls for the week.  Monday has the highest 
frequency of requests for fire related services averaging 4.0 calls per day and 15.0%.  Results for this 
analysis are presented below.  
 
Figure 24:  Total Fire Related Calls by Day of Week 

Day of 
Week 

Number of 
Calls 

Calls per 
Day 

Call 
Percentage 

Sunday 184 3.5 13.2 
Monday 210 4.0 15.0 
Tuesday 201 3.9 14.4 
Wednesday 206 4.0 14.7 
Thursday 197 3.7 14.1 
Friday 203 3.9 14.5 
Saturday 196 3.8 14.0 

Total 1,397 3.8 100.0 
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Hour of 
Day 

Number of 
Calls 

Calls per 
Day 

Call 
Percentage 

8 56 0.15 4.0 
9 72 0.20 5.2 
10 63 0.17 4.5 
11 91 0.25 6.5 
12 69 0.19 4.9 
13 72 0.20 5.2 
14 80 0.22 5.7 
15 80 0.22 5.7 
16 81 0.22 5.8 
17 97 0.27 6.9 
18 72 0.20 5.2 
19 87 0.24 6.2 
20 63 0.17 4.5 
21 65 0.18 4.7 
22 62 0.17 4.4 
23 42 0.12 3.0 

Total 1,397 3.83 100.0 
 
Figure 27:  Average Fire Related Calls per Day by Hour of Day 

 
 
DFD units made a total of 1,959 responses to fire related calls.  The total time on task was 1,144 hours, 
and the average time on task was 35.0 minutes.  The top three most utilized were the three engines: 
E31, E33, and E32. 
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Figure 28:  Workload by Unit for Fire Calls 

Station Unit Id Unit Type 

Avg. Busy 
Minutes per 
Response 

Annual 
Busy 
Hours 

Annual Total 
Responses 

31 BC31 DUTY CHIEF 49.6 117 141 
31 E231 ENGINE 14.8 1 2 
31 E31 ENGINE 22.2 258 700 
31 R31 RESCUE 27.9 82 177 
31 WT31 WATER TENDER 82.7 15 11 

Station 31 Total 27.5 473 1,031 
32 E32 ENGINE 26.4 188 427 
32 GR32 GRASS 17.0 17 58 

Station 32 Total 25.3 205 485 
33 E233 ENGINE 341.1 11 2 
33 E33 ENGINE 24.3 176 434 
33 GR33 GRASS 2,793.8 279 6 
33 SQ33 SQUAD/RESCUE 0.1 0 1 

Station 33 Total 63.2 467 443 
DFD Total 35.0 1,144 1,959 

 
We analyzed the number of responding DFD units by fire call type.  Overall, 40% of fire calls were 
responded to by one unit, 45% were responded to by two units and 15% were responded to by three 
or more units.  However, for structure fire calls, three units were the minimal response, 78% of calls 
were responded to by five or six units.  In contrast, a total of 80% small, grass and vehicle fires were 
responded to by one or two units. 
 
Figure 29:  Number of Responding Units by Fire Call Type 

Call Category Number of DFD Units Total 
1 2 3 4 5 6 or 7 

Structure fire 0 0 2 11 38 9 60 
Small fire 25 47 9 0 0 0 81 
Grass fire 11 30 12 3 1 3 60 
Vehicle fire 16 10 4 3 0 0 33 
Wildland 4 1 0 1 0 0 6 
Alarm 129 136 17 5 1 0 288 
Public service 139 138 8 5 0 0 290 
Fire other 138 158 21 5 3 0 325 

Total 462 520 73 33 43 12 1,143 
Percentage 40% 45% 6% 3% 4% 1% 100% 

 

10-30-18 City Council Meeting 05 - 44





 

City of Davis, CA Page 34 © Fitch & Associates, LLC 
Risk Assessment and Standards of Cover   October 2018 

Figure 32:  Average EMS Calls per Day by Month of Year 

 
 
Similar analyses were conducted examining the frequency of requests for service by the day of the 
week.  Once again, there is variability in the demand for services by the day of the week.  Friday 
receives the most requests for service and Sunday the least.  Results are provided below. 
 
Figure 33:  Annual Total and Average per Day of EMS Calls by Day of Week 

Day of 
Week 

Number 
of Calls 

Calls per 
Day 

Call 
Percentage 

Sunday 522 10.0 12.8 
Monday 545 10.5 13.4 
Tuesday 583 11.2 14.3 
Wednesday 580 11.2 14.3 
Thursday 593 11.2 14.6 
Friday 659 12.7 16.2 
Saturday 587 11.3 14.4 

Total 4,069 11.1 100.0 
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Figure 34:  Average EMS Calls per Day by Day of Week 

 
 
Finally, the analyses for EMS services are concluded by identifying the EMS calls by hour of day and 
the average hourly rate of EMS calls per hour.  The demand curve for requests for EMS service 
follows an expected pattern experienced in similar communities across the nation.  The higher 
frequency of service calls begins from 0900 to 2000 and each hour had more than 189 calls.  The 
demand peaked at 1600 with 259 calls in a year.  The average hourly rate of service requests is 0.46 
for any hour during the day with the peak occurring at 1600 at 0.71 calls on average during the hour, 
and a low at 0500 of 0.19 calls on average during that hour.  Results are provided below. 
 
Figure 35:  Annual Total and Average per Day of EMS Calls by Hour of Day 

Hour of 
Day 

Number 
of Calls 

Calls per 
Day 

Call 
Percentage 

0 119 0.33 2.9 
1 156 0.43 3.8 
2 111 0.30 2.7 
3 103 0.28 2.5 
4 84 0.23 2.1 
5 68 0.19 1.7 
6 89 0.24 2.2 
7 143 0.39 3.5 
8 154 0.42 3.8 
9 217 0.59 5.3 
10 212 0.58 5.2 
11 189 0.52 4.6 
12 192 0.53 4.7 
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Hour of 
Day 

Number 
of Calls 

Calls per 
Day 

Call 
Percentage 

13 217 0.59 5.3 
14 207 0.57 5.1 
15 222 0.61 5.5 
16 259 0.71 6.4 
17 230 0.63 5.7 
18 226 0.62 5.6 
19 233 0.64 5.7 
20 201 0.55 4.9 
21 156 0.43 3.8 
22 149 0.41 3.7 
23 132 0.36 3.2 

Total 4,069 11.15 100.0 
 
Figure 36:  Average EMS Calls per Day by Hour of Day 

 
 
A total of 99 percent of the EMS incidents DFD has responded to also had AMR unit responding 
together.  On average, 1.4 DFD units were dispatched per EMS call.  DFD units made a total of 5,790 
responses to EMS calls.  The total time on task was 1,609 hours, and the average time on task was 
16.7 minutes. 
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Figure 37:  Workload by Unit for EMS Calls 

Station Unit Id Unit Type 

Avg. Busy 
Minutes per 
Response 

Annual 
Busy 
Hours 

Annual 
Total 

Responses 
31 BC31 DUTY CHIEF 18.0 136 455 
31 E231 ENGINE 6.4 2 14 
31 E31 ENGINE 17.7 643 2,181 
31 R31 RESCUE 14.9 198 797 

Station 31 Total 17.0 978 3,447 
32 E32 ENGINE 18.4 301 982 
32 GR32 GRASS 0.4 2 336 

Station 32 Total 13.8 303 1,318 
33 E33 ENGINE 19.2 327 1,025 

Station 33 Total 19.2 327 1,025 
DFD Total 16.7 1,609 5,790 
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COMMUNITY RISK ASSESSMENT AND RISK LEVELS 

Risk Assessment Methodology 
Methodology 

The risk assessment process utilized a systematic methodology to evaluate the unique risks that are 
specific to the DFD.  This process evaluated risk from two broad perspectives.  First, risk is identified 
through retrospective analyses of historical data.  Second, risk is evaluated prospectively providing 
the necessary structure to appropriately allocate personnel, apparatus, and fire stations that afford 
sufficient distribution and concentration of resources to mitigate those risks.  This methodology also 
provides information for the Department to consider alternative solutions to assist in the mitigation 
of risks. 
 
Service areas that either had little quantitative data, or did not require that level of analysis, were 
evaluated through both retrospective analysis as well as structured interviews with Department staff 
members.  To improve clarity, the following terminology is used for the remainder of the risk 
assessment description and analyses: retrospective risk will use the term Community Service 
Demands and prospective risk will use the term Community Risks. 
 
The overall community risk assessment process and methods utilized by DFD is presented below.12 
 
Figure 38:  Community Risk Assessment Process 

 
 
                                                             
12 Olathe Fire Department. (2012). Adapted from Community Risk and Emergency Services Analysis:  Standard of Cover. 
Olathe, Kansas:  Author.  
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Community service demands were analyzed by the incident history, type, locations, and incident 
frequencies.  Within this process a temporal analysis was completed for each major program area 
and evaluated by station demand zone and the frequency of incidents.  Community risks were 
evaluated by each program area and risks are identified in each demand zone. 
 
This methodology not only provides for sufficient allocation of resources to manage the readiness or 
preparedness aspects of the deployment strategy, but also balances the costs of readiness with an 
in-depth understanding of the probability of events through historical analyses.  The combined 
results of this process were utilized to classify risk by severity utilizing a probability and consequence 
matrix for each program/risk area.  Finally, the critical tasks required for each level of risk were 
identified. An example of the overall probability and consequence matrix is provided below.13 
 
Figure 39: Probability and Consequence Matrix 

 
 

  

                                                             
13 CFAI. (2016). Fire & Emergency Service Self-Assessment Manual, 9th (ed.). Chantilly, Virginia:  Author. (p. 49) 
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Figure 40:  Hazard Risk Rating for City of Davis15 

 
 

Transportation16 

Highway 

Interstate 80 and State Highway 113 run through Davis with the junction of these two major 
roadways sitting just outside town at UC Davis on the Solano/Yolo border.  Interstate 5 is 11 miles to 
the north and 13 miles to the east.  The Interstate 505 junction is 14 miles west. 

Railroad 

Davis sits at the junction of the north/south, east/west lines for both the Union Pacific Railroad and 
AMTRAK.  Capital corridor trains stop at Davis daily for service between Sacramento and the San 
Francisco Bay area.  AMTRAK and the Greyhound bus company stop at the historic Southern Pacific 
Depot, adjacent to the downtown. A second set of north/south rail lines operated by California 
Northern run through Davis. 
 
The freight cargoes are diverse and include coal, crude oil, LPG, grain and mixed cargoes originating 
from or destined to area seaports and beyond.  The exact volume of hazardous materials rail 
shipments is elusive because of railroad security concerns.  Based upon local observations of railroad 
freight activity, it appears that there is sufficient evidence that the hazardous nature and volume of 
these cargoes introduces some risk. 

                                                             
15 Ibid. 
16 Ibid. 
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Figure 41:  Projected Growth of 5.3% 

 
 
Assuming that future demands may not be reasonably distributed across the various stations in the 
system, the system will require a redistribution of workload and ultimately reinvestment in resources 
to meet the growing demand.  While the system should be evaluated continuously for performance 
and desired outcomes, the department should specifically re-evaluate workload and performance 
indicators for every 1,000-call increase to ensure system stability. 

Population Characteristics 
Generally, older populations and very young populations are most vulnerable to the frequency and 
incidents of fire.  In addition, older populations historically utilize EMS services with greater 
frequency.  It is important to understand, what field crews often recognize intuitively, is that the 
distribution of population risks are not uniform across the jurisdiction.  According to these data, 
most of the jurisdiction is less than 53 years of age.  The median age is provided below. 
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Figure 42:  Median Age - 2017 

 

 
 
The population density in core of the city is largely of an urban/suburban density with some rural 
densities of less than 1,000 people per square mile. 
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Figure 43:  Population Density by Census Block - 2017 

 

 
 
As a growing community, the population change is increasing uniformly throughout the city.  Many 
of the census blocks are growing at 1% to 2% per year with the fastest growing area at 5% (shown as 
the darkest green).  There are limited reductions in population projected. 
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Figure 44:  Annual Population Change 2017-2022 

 

 
 
Finally, population alone is not the sole variable that influences the demand for services as 
socioeconomic and demographic factors have greater influence over demand.  The median 
household income was evaluated to determine the degree to which the community had 
underprivileged populations.  The national median household income is reported at $56,124. 
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Figure 45:  Median Household Income -2017 

 

 
 

Occupancy Level Risk 
Occupancy risk was evaluated across the jurisdiction utilizing the most recent ISO batch reports.  The 
ISO Batch report provided specific building occupancy information for the needed fire flow, the 
number of stories, location, and square footage.  Ultimately, a quantifiable risk-rating matrix was 
developed that categorized 418 occupancies within the jurisdiction into high, moderate, and low 
risks.  The risk matrix is presented in Table 21 below. 
 
Due to the relatively higher demands for personnel and apparatus required for fire events that have 
a large square footage, higher elevation (stories), and greater water demands, the risks garnished 
the highest numeric values.  The results of the risk assessment process categorized the 418 
occupancies into 2 high-risk structures, 283 moderate structures, and 133 low risk structures. 
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Geospatial analyses were completed to map the locations of each of the commercial occupancies 
included in the risk matrix process and specifically overlaid within each of the fire station locations.  
This analysis lends validity to the risk assessment matrix and the process utilized by the Department 
as the concentration of risks is correlated with the historical demand for fire related services.  The 
results of the geospatial analyses of all, high, moderate, and low risk structures are presented below.  
From a broad perspective, this provides validation to the risk assessment process developed with the 
Department as well as the necessary deployment strategy to cover the historical demand for 
services. 
 
Finally, the City of Davis Fire Department must also account for the risks associated with the UC Davis 
campus, as the campus department must coordinate and rely on city resources. 
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When reviewing the output for high-risk occupancies, the limited prospective risk is located between 
Station 31 and Station 33.  From a broad perspective, this provides validation to the risk assessment 
process developed for the Department as well as the necessary deployment strategy to cover the 
historical demand for services.  The results of the geospatial analyses of high, moderate, and low risk 
structures are presented in the figures below. 
 
Figure 47:  High Risk Occupancies by Station Demand Zone 

 
 
Moderate and low risk occupancies while more evenly distributed across the community, there is a 
concentration in the downtown, Station 31 service area.  These lower risk occupancies are more 
easily handled by the typical mitigation strategies and resource allocation while the high risk 
occupancies require a higher concentration of personnel. 
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Figure 48:  Moderate Risk Occupancies by Station Demand Zone 
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Figure 49:  Low Risk Occupancies by Station Demand Zone 
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DISTRIBUTION OF RISK ACROSS THE JURISDICTION 

Distribution of Demand by Program Areas 
Heat maps were created to identify the concentration of the historic demand for services by 
program area.  Therefore, the following mapping will present the relative concentration of service 
demands by fire, EMS, and hazmat, respectively.  The Blue areas have the least demand and the dark 
red areas have the highest concentration of demand. 
 
When reviewing the heat maps, the greatest relative density of service demands is generally located 
near the core of the city. 
 
The distribution of EMS calls follows a similar pattern as the fire related incidents, however, the 
distribution may be more concentrated than with the fire incidents. 
 
Figure 50:  Heat Map for Fire Related Incidents 
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Figure 51:  Heat Map for EMS Related Incidents 
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Figure 52:  Heat Map for HazMat Related Incidents 
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The variables included in the risk matrix are the demand for services for each station demand zone, 
the number of high and moderate-risk occupancies, and the impact of simultaneous events in each 
station demand zone.  All measures were weighted equally, however, two variables have surrogate 
relationships with historical community demands and one variable is dedicated to prospective 
occupancy risk.  Community demands were rated more heavily to provide a realistic balance between 
the risk potential with historical experience.  The risk tool and the scoring template are provided 
below. 
 
Figure 54: Station Demand Zone Risk Concentration Matrix 
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Overall, the risk assessment identified that Station 31 is a high-risk station zone and 32 and 33 are 
both categorized as lower risk.  This would indicate that Station 31 should have a higher 
concentration of resources than the lower risk stations.  Considering the geographic limitations with 
the ladder truck coverage from Station 34, one alternative may be to add a second staffed resource 
at Station 31 and to consider an aerial apparatus as that resource. 
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Turnout Time 

This is the element of time that is measured between the time the fire department is dispatched or 
alerted of the emergency incident and the time when the fire apparatus or ambulance is enroute to 
the call. 
 

Travel Time 

The travel time is the element of time between when the unit went enroute, or began to travel to 
the incident, and their arrival on-scene. 
 

Total Response Time 

The total response time, or total reflex time, is the total time required to arrive on-scene beginning 
with 911 answering the phone request for service and the time that the units arrive on-scene. 
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Figure 60: Davis Police Department Dispatch Internal Data 

Davis Police Department Dispatch Data (July 2016-June 2017) for DFD 

Total Number of Fire Calls 6,431 
Processing Time (Avg) 49 Seconds 
Dispatch Time (Avg)  6 Seconds 
% of Calls Processed Under 60 Seconds 76% (N=4,909)  
% of Calls Processed Under 65 Seconds 81% (N=5,194)  
% of Calls Processed Under 70 Seconds 84% (N=5,417)  
% of Calls Processed Under 80 Seconds 89% (N=5,713)  
% of Calls Processed Under 90 Seconds 92% (N=5,916)  

 

Comparison of Workloads by Demand Zone 

Another method of assessing the effectiveness of the distribution model is to analyze the demand 
for services across the distribution model.  Workload is assessed at the first due agency or DFD 
station demand zone level and at the individual unit level. 
 
Workload in the jurisdiction of DFD accounted for 96.9% of the total and averaged 20.8 unit 
responses a day.  Station Demand Zone 31 was the top demand zone, which accounted for 50.5% of 
the total.  Station 32 and 33 had similar total demand, and each accounted for 23% of the total.  
 
Figure 61:  Department Workload by Station Demand Zone 

First Due 
Station 

Number of 
DFD 

Responses 

Responses 
per Day 

Percent of 
Total 

31 3,947 10.8 50.5 
32 1,820 5.0 23.3 
33 1,812 5.0 23.2 
34 242 0.7 3.1 
Other 2 0.0 0.0 

Total 7,823 21.4 100.0 
 
Finally, workload by demand zone and call type were analyzed for both comparative purposes as 
well as for introspection into potential system failures.  Overall, EMS demands accounted for 74% of 
the total. 
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thresholds take into consideration the necessity to accomplish non-emergency activities such as 
training, health and wellness, public education, and fire inspections. 
 
The 4th edition of the IAFF EMS Guidebook no longer specifically identifies an upper threshold.  
However, FITCH recommends that an upper unit utilization threshold of approximately 0.30, 0r 30%, 
would be considered best practice.  In other words, units and personnel should not exceed 30%, or 
eight (8) hours, of their workday responding to calls.  These recommendations are also validated in 
the literature.  For example, in their review of the City of Rolling Meadows, the Illinois Fire Chiefs 
Association utilized a UHU threshold of 0.30 as an indication to add additional resources.2F

23  Similarly, 
in a standards of cover study facilitated by the Center for Public Safety Excellence, the Castle Rock 
Fire and Rescue Department utilizes a UHU of 0.30 as the upper limit in their standards of cover due 
to the necessity to accomplish other non-emergency activities.3F

24  These thresholds take into 
consideration the necessity to accomplish non-emergency activities such as training, health and 
wellness, public education, and fire inspections. 
 
In DFD, station 31 had a fire suppression unit and a battalion chief unit staffed 24/7. In stations 32 and 
33, each station had a fire suppression unit staffed 24/7.  The most utilized unit is E31/R31 at utilization 
rate of 14%, followed by E33 at 9%, and E32/GR32 at 6%.  At the current workload utilization rates, DFD 
units should have limited impact on their level or readiness or system performance. 
 

                                                             
23 Illinois Fire Chiefs Association.  (2012). An Assessment of Deployment and Station Location:  Rolling Meadows Fire 
Department.  Rolling Meadows, Illinois:  Author. (pp. 54-55) 
24 Castle Rock Fire and Rescue Department.  (2011). Community Risk Analysis and Standards of Cover.  Castle Rock, Colorado:  
Author. (p. 58) 
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Figure 64:  Unit Hour Utilization 

  
 
Figure 65:  Unit Hour Utilization  

Station 
Number of 
24/7 Units 

Busy 
Hours UHU IAFF 

E31/R31 1 1,210 0.14 0.30 
E33 1 804 0.09 0.30 

E32/GR32 1 514 0.06 0.30 
BC31 1 257 0.03 0.30 
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RESPONSE TIME CONTINUUM 

Fire 
The number one priority with structural fire incidents is to save lives followed by the minimization of 
property damage.  A direct relationship exists between the timeliness of the response and the 
survivability of unprotected occupants and property damage.  The most identifiable point of fire 
behavior is Flashover. 
 
Flashover is the point in fire growth where the contents of an entire area, including the smoke, reach 
their ignition temperature, resulting in a rapid-fire growth rendering the area un-survivable by 
civilians and untenable for firefighters.  Best practices would result in the fire department arriving 
and attacking the fire prior to the point of flashover.  A representation of the traditional time 
temperature curve and the cascade of events are provided as Figure 65 below.4F

25 
 

                                                             
25 Example of Traditional Time Temperature Curve.  Retrieved at http://www.usfa.fema.gov/downloads/pdf/coffee-
break/time-vs-products-of-combustion.pdf  

10-30-18 City Council Meeting 05 - 84

http://www.usfa.fema.gov/downloads/pdf/coffee-break/time-vs-products-of-combustion.pdf
http://www.usfa.fema.gov/downloads/pdf/coffee-break/time-vs-products-of-combustion.pdf


http://www.nist.gov/fire/fire_behavior.cfm


 

City of Davis, California Page 74 © Fitch & Associates, LLC 
Risk Assessment and Standards of Cover   October 2018 

Figure 67: Ventilation Controlled Time Temperature Curve 

 
 

EMS 
The effective response to Emergency Medical Service (EMS) incidents also has a direct correlation to 
the ability to respond within a specified period.  However, unlike structure fires, responding to EMS 
incidents introduces considerable variability in the level of clinical acuity.  From this perspective, the 
association of response time and clinical outcome varies depending on the severity of the injury or 
the illness.  Research has demonstrated that the majority of requests for EMS services are not time 
sensitive between 5 minutes and 11 minutes for emergency and 13 minutes for non-emergency 
responses.6F

27  The 12-minute upper threshold is only the upper limit of the available research and is 
not a clinically significant time measure, as patients were not found to have a significantly different 
clinical outcome when the 12-minute threshold was exceeded.7F

28 
 
Out of hospital sudden cardiac arrest is the most identifiable and measured incident type for EMS.  
To demonstrate the relationship between response time and clinical outcome, a representation of 
the cascade of events and the time to defibrillation (shock) is presented as Figure 67 below.  The 

                                                             
27 Blackwell, T.H., & Kaufman, J.S. (April 2002).  Response time effectiveness:  Comparison of response time and survival in 
an urban emergency medical services system.  Academic Emergency Medicine, 9(4): 289-295. 
28 Blackwell, T.H., et al. (Oct-Dec 2009).  Lack of association between prehospital response times and patient outcomes.  
Prehospital Emergency Care, 13(4):  444-450. 
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American Heart Association (AHA) has determined that brain damage will begin to occur between 
four and six minutes and become irreversible after 10 minutes without intervention. 
 
Modern sudden cardiac arrest protocols recognize that high quality Cardio-Pulmonary Resuscitation 
(CPR) at the Basic Life Support (BLS) level is a quality intervention until defibrillation can be delivered 
in shockable rhythms.  Figure 678F

29 below is representative of a sudden cardiac arrest that is 
presenting in a shockable heart rhythm such as Ventricular Fibrillation or Ventricular Tachycardia. 
 
Figure 68: Cascade of Events for Sudden Cardiac Arrest with Shockable Rhythm 

 

                                                             
29 Olathe Fire Department.  (2012). Adapted from Community Risk and Emergency Services Analysis:  Standard of Cover.   
Olathe, Kansas:  Author.  
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Percentage of First Due Compliance 

The reliability of the distribution model is a factor of how often the response model is available and 
able to respond to the call within the assigned demand zone.  If at least one unit from the first due 
station can respond to a call, we consider the station is reliable within the assigned demand zone.  
Utilizing the Fire Station Demand Zones (FDZ), analyses reveal that all three stations can meet their 
demand for services at the 90th percentile.  In other words, when a request for service is received all 
stations are available to answer the call nine out of 10 times.  Stations 31 had the highest reliability at 
97.2% and station 33 had the lowest reliability at 95.4%.  This analysis utilized all dispatched calls 
within the jurisdiction and the performance included all assigned units to the specific FDZ. 
 
Figure 73:  Percentage Reliability by Station FDZ 
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Figure 76:  Probability Overlapped Calls Occur by Station FDZ 
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Figure 80:  Optimized Fire Station Locations to Achieve 4-Minute Travel Time 

 
 

Validation of Planning Analysis 
The first step in this validation analysis is to utilize the historical performance to validate the planning 
analyses utilized by the GIS system.  The historical performance demonstrated a 5.4 overall 
department performance and a 6.8-minute fire travel time capability from the existing fire stations at 
the 90th percentile.  The planning assessments estimated approximately 85% at 6-minutes.  The GIS 
planning efforts utilize average road speeds and impedance and it is not uncommon for the fire 
department responses to outperform the average road speed.  Therefore, there is high degree of 
agreement between the planning tools and the actual historical performance. 
 

Internal Performance Objectives 
The DFD does not currently utilize an internal performance objective.  However, the department is 
establishing and adopting a system of performance objectives that include both benchmark (goals) 
and baseline (obtainable) objectives as part of the development of the Standards of Response 
Coverage (SOC) document.  The following alternatives are provided for consideration of the 
department. 
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EVALUATION OF VARIOUS DISTRIBUTION MODELS  
As previously discussed, these analyses utilized 2016/2017 historical performance as the desired 
performance for system designs.  Therefore, 4, 5, and 6-minute travel times were completed to 
consider opportunities for improvement compared to the current performance of 6.8 minutes (fire).  
The following analyses are utilized to compare the various potential distribution models.  The 4-
minute travel times were previously presented; therefore, only 5 and 6-minute travels time 
alternatives will be presented here. 
 

Current Stations Configurations 

5-Minute Travel Time 

The analysis demonstrates that the current station configuration could achieve approximately 78% of 
the incidents within 5 minutes with the utilization of all 3 fire stations. 
 
Figure 81:  Marginal Fire Station Contribution for 5-Minute Travel Time 

Rank Station Number Station Capture Total Capture Percent Capture 
1 31 3,174 3,174 62.63% 
2 33 423 3,597 70.97% 
3 32 351 3,948 77.90% 
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Figure 82:  Current Stations with a 5-Minute Travel Time at the 90th Percentile 

 
 
Similarly, if Station 34 were to be included at the 5-minute travel time, UC Davis would be able to 
contribute an addition 0.26%; bringing the total performance to 78.16%. 
 

6-Minute Travel Time 

The analysis demonstrates that the current station configuration could achieve approximately 85% of 
the incidents within 6 minutes with the utilization of all 3 fire stations.  The addition of Station 34 
would not improve performance at a 6-minute travel time. 
 
Figure 83:  Marginal Fire Station Contribution for 6-Minute Travel Time 

Rank Station Number Station Capture Total Capture Percent Capture 
1 31 3,717 3,717 73.34% 
2 33 335 4,052 79.95% 
3 32 256 4,308 85.00% 
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Figure 85:  Optimized Station Deployment Plan - 5-Minute Travel Time 

 
 

Optimized 6-Minute Travel Time 

Analyses were completed to develop an optimized station distribution model for a 6-minute travel 
time.  This evaluation suggests, that an optimized 3-station model can provide for greater than 90% 
effectiveness covering all incidents within 6-minutes.  This optimized configuration improves 
performance by 5%, compared to the current configuration.  A graphic illustration is presented 
below. 
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Figure 88:  Current Stations 31 and 33 and Proposed New Station 32 with a 5-Minute Travel Time at the 90th  

 
 

5-Minute Travel Time �t Current Station 31 and 32 and Proposed New Station 33 

The previous analysis demonstrates that the current station configuration could achieve 
approximately 78% of the incidents within 5 minutes with the utilization of all 3 fire stations.  The 
relocation of Station 33 to the proposed site would improve coverage by approximately 8% without 
additional recurring costs. 
 
Figure 89:  Marginal Fire Station Contribution for 5-Minute Travel Time 

Rank Station Number Station Capture Total Capture Percent Capture 
1 31 3,174 3,174 62.63% 
2 New 33 859 4,033 79.58% 
3 32 351 4,384 86.50% 
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Figure 90:  Current Stations 31 and 32 and Proposed New Station 33 with a 5-Minute Travel Time at the 90th  

 
 

5-Minute Travel Time �t Current Station 31 and Proposed New Stations 32 and 33 

The previous analysis demonstrates that the current station configuration could achieve 
approximately 78% of the incidents within 5 minutes with the utilization of all 3 fire stations.  The 
relocation of Stations 32 and 33 to the proposed sites would improve coverage by approximately 15% 
without additional recurring costs and achieve greater than 90% coverage at 5-minutes travel time. 
 
Figure 91:  Marginal Fire Station Contribution for 5-Minute Travel Time 

Rank Station Number Station Capture Total Capture Percent Capture 
1 31 3,174 3,174 62.63% 
2 New 33 859 4,033 79.58% 
3 New 32 721 4,754 93.80% 
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Figure 92:  Current Station 31 and Proposed New Stations 32 and 33 with a 5-Minute Travel Time at the 90th  

 
 

6-Minute Travel Time �t Current Station 31 and 33 and Proposed New Station 32 

The analysis demonstrates that the current station configuration could achieve approximately 85% of 
the incidents within 6 minutes with the utilization of all 3 fire stations.   The relocation of Station 32 
to the proposed site would improve coverage by approximately 6% without additional recurring 
costs. 
 
Figure 93:  Marginal Fire Station Contribution for 6-Minute Travel Time 

Rank Station Number Station Capture Total Capture Percent Capture 
1 31 3,717 3,717 73.34% 
2 New 32 583 4,300 84.85% 
3 33 335 4,635 91.46% 
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Figure 94:  Current Stations 31 and 33 and Proposed New Station 32 with a 6-Minute Travel Time at the 90th  

 
 

6-Minute Travel Time �t Current Station 31 and 32 and Proposed New Station 33 

The analysis demonstrates that the current station configuration could achieve approximately 85% of 
the incidents within 6 minutes with the utilization of all 3 fire stations.   The relocation of Station 33 
to the proposed site would improve coverage by approximately 7% without additional recurring 
costs. 
 
Figure 95:  Marginal Fire Station Contribution for 6-Minute Travel Time 

Rank Station Number Station Capture Total Capture Percent Capture 
1 31 3,717 3,717 73.34% 
2 New 33 712 4,429 87.39% 
3 32 256 4,685 92.44% 
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Figure 96:  Current Stations 31 and 32 and Proposed New Station 33 with a 6-Minute Travel Time at the 90th  

 
 

6-Minute Travel Time �t Current Station 31 and Proposed New Stations 32 and 33 

The analysis demonstrates that the current station configuration could achieve approximately 85% of 
the incidents within 6 minutes with the utilization of all 3 fire stations.   The relocation of Stations 32 
and 33 to the proposed sites would improve coverage by approximately 13% without additional 
recurring costs and achieve nearly 99% coverage at 6-minutes travel time. 
 
Figure 97:  Marginal Fire Station Contribution for 6-Minute Travel Time 

Rank Station Number Station Capture Total Capture Percent Capture 
1 31 3,717 3,717 73.34% 
2 New 33 712 4,429 87.39% 
3 New 32 583 5,012 98.90% 
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Figure 104:  Alternative Ladder/ Truck Concept from Stations 31 and 33 - ISO 2.5 Mile 

 
 
Finally, mapping analyses for the ISO 5-Mile configuration is provided below. 
 

10-30-18 City Council Meeting 05 - 112



 

City of Davis, California Page 101 © Fitch & Associates, LLC 
Risk Assessment and Standards of Cover   October 2018 

Figure 105:  Current Station Configuration Ladder Truck Coverage - ISO 5 Mile 

 
 

10-30-18 City Council Meeting 05 - 113








































































	05-Standards-of-Cover_SR.pdf
	05-Standards-of-Cover-ATT1-Report.pdf

