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EXECUTIVE SUMMARY
In 2005 Portland Fire and Rescue Services (PF&R) was directed by City Council to
conduct a study to evaluate its fire, rescue and emergency services resource allocation and
service delivery methods. The study also was to provide options for resource allocation and
service delivery methods to meet future demand, including cost efficiencies and alternative
forms of service delivery. To perform this evaluation, the City selected TriData, a division of
System Planning Corporation, by competitive bid.
TriData had undertaken previous studies in 1993 and 1996. The present study was to
perform the above task in a collaborative effort with PF&R and to compare it to national
standards and best practices from other jurisdictions. The highlights of the findings and the 122
recommendations are presented below.

ORGANIZATION AND MANAGEMENT
Organizational Culture – The organizational culture of PF&R is one of the best and
most positive that TriData has experienced. This is a smart organization that uses its human
resources to their full potential, treats them with respect, and consequently has a very productive
workforce.
It is an organizational culture that is quite adept at the empowerment of its employees
both sworn and civilian. It encourages and fosters new ideas. The TriData team was told many
times during interviews that if an individual is willing to do the research and present a new idea,
he or she will be heard.
The hallmark of the organization’s success lies in its use of a Core Leadership Team and
the mechanisms within the entire organizational structure that foster communication, openness
and transparency.
Organizational Structure – The organizational and command structure for PF&R is
large and complex but quite effective. The functionality and cooperation between sworn and
civilian appears to be virtually seamless. The layers of administrative control have no glaring
problems that need any major changes. However, on the Fire Operations side of the Bureau, the
battalion system shows signs of an overwrought span of control. There is need to reinstate the
four battalion system previously used in the Bureau.
Office of the Fire Chief – The Office of the Fire Chief has been functioning in a very
strong leadership position. The focus of the office organizationally has been on Human
Resources (HR). We suggest a fundamental shift in the focus.
We propose Portland Office of Emergency Management (POEM) to be kept under the
auspices of PF&R, because PF&R is the most experienced city Bureau in Emergency
Management.
TriData, a Division of
System Planning Corporation
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Human Resources and Recruiting – It is appropriate for the Human Resources
Coordinator (HRC) to be involved in the Core Leadership Team in relation to personnel matters,
but slightly unusual for HR to be attached directly to the Office of the Fire Chief. Moving the
HRC to the Management Services Division (MSD) should be considered.
Management Services Division – There are excellent working relations between the
Fire Bureau side and the MSD. PF&R has the best managed budget of the City agencies.
Budgeting and Finance – The Finance section of the MSD is responsible for all the
Bureau’s financial activities, including accounts receivable and payable, annual budget, capital
improvement plan, and financial reports. Because of the effectiveness of the Finance section, the
Bureau should maintain there the current systems employed for handling payroll, accounts
receivable, and collections.
Planning and Administrative Services – Planning and Administrative Services
(PAS) is responsible for the majority of planning initiatives that the Bureau undertakes, and uses
a sophisticated data analysis mechanism to back up its findings. The comprehensiveness of their
efforts shows in the number of internal studies, benchmarks, and statistical reports produced by
the section.

RISK AND DEMAND ANALYSIS
Risks – The current risk for the Portland area is high in a number of respects. Call
volumes in some areas are high. This trend is compounded by the significant growth both in
residential development and commerce. The City’s port facility and international airport create
elevated service needs for both day-to-day response activity and their potential targeting for
weapons of mass destruction including chemical, biological, radiological, nuclear, and
explosives (CBRNE) incidents.
The City’s potential for natural disasters, including seismic events, winter storms and
flooding all compounds the necessity for proper planning and sufficient resource capacity. The
City encompasses an area of nearly 150 square miles (including contract areas) that has a mix of
dense urban core settings along with suburban areas on its periphery. PF&R serves an estimated
population of over 550,000 and this number increases significantly during normal business hours
with the influx of workers and tourists into the downtown areas.
The department’s long-term goals depend in large part on the risks in the area and future
demand for services.
Population – Population size, growth, and density all impact the risk of fire, fire death,
and, subsequently, the demand for fire and EMS services. The population of Portland has grown
over the past decade at an annual rate of just under one percent. It is projected to exceed 600,000
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by 2013, a net increase of 5,909 persons per year. These increases will undoubtedly increase the
Bureau’s demand.
Demand and Workload – Demand is the number and types of calls for service—
services provided by the entire fire department. In FY05, PF&R responded to just over 59,700
incidents with 70,167 unit responses. They included 2,204 fire calls, 39,769 EMS calls, and
17,723 other calls (i.e., false alarms, good intent, automatic alarms). The upper bound projection
is 70,000 by 2012, but the lower bound is for incidents to remain below 70,000 for quite some
time (beyond 2025).

DETERMINING RESOURCE NEEDS
Various standards and regulatory mechanisms influence the decision-making process
when considering the organization and development of fire/EMS departments. Standards are
promulgated by the Insurance Services Office (ISO), the National Fire Protection Agency
(NFPA), the Commission on Fire Accreditation International (CFAI), the Occupational Safety
and Health Administration (OSHA). Also pertinent are comparable departments across the
nation.

STATION LOCATION ANALYSIS AND FIRE AND RESCUE OPERATIONS
Response Times – After considering the national standards and the situation in
Portland, TriData recommends the department adopt response time goals outlined in the table
below.
Response times have three components:
•
•
•

Call Processing time (controlled by Emergency Communication outside PF&R)
Turnout time (from the fire station)
Travel time (to the incident).

Additionally, Portland records vertical response times (time until first responder reaches a
patients side). Overall, the response times are higher than the recommended goals. The chapter
sets forth several recommendations, including working very closely with the Bureau of
Emergency Communications (BOEC) to improve and reduce call processing and dispatch times.

TriData, a Division of
System Planning Corporation
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Type

Fire

EMS
ALL
Fire
EMS

Time Segment
Call Processing:
Urgent
Call Processing: High
Call Processing: Low
Call Processing: High
Call Processing: Low
Turnout
Travel
Total
Travel
Total

Executive Summary

Current 90th
Percentile

Current PF&R
Goal

Recommended
Goal

0:01:00
0:01:48

*

0:01:30
0:02:00
0:01:30
0:03:00

0:01:52*
0:01:51
0:05:41
0:09:00
0:05:39
0:08:16

0:05:20

0:01:00

0:01:00
0:01:00
0:04:00
0:06:00
0:04:00
0:06:00

Geographic Information Systems (GIS) analysis was used to examine the location and
deployment of stations and apparatus for the three districts in Portland.1 The analysis showed
gaps and overlaps in coverage. CAD data was also used to create incident density maps showing
the areas with the highest concentrations of calls.
Based on this analysis, we found overall coverage in Districts 1, 2, and 3 to be very good
at present. Call volumes in those Districts needs to be closely monitored to determine when to
add resources to handle the growing demand.
In the southwestern portion of the city, in District 4, there is a need to adjust resources
now to offer better coverage and response times in the area. There are currently plans to move
Station 18 southwest of its current location to be near the intersection of SW Capitol Highway
and Interstate 5. This move should proceed. There are also plans for a Station 21 to cover the rest
of the area. Based on the analysis, TriData is recommending not proceeding with the plans for
Station 21 in its planned location. The proximity to the city’s border and the coverage overlap
with Station 5 makes placing Station 21 in this area inefficient. Talks should continue with
Tualatin Valley Fire & Rescue (TVF&R) on a possible location for a station that would serve
both communities. A relocation of Station 5 southwest, near the intersection of SW 30th Avenue
and SW Vermont Street, would bring much of the area to be covered by Station 21 within the
four-minute reach of Station 5. This option should be considered as an alternative to building and
staffing a new station in the area (with TVF&R).
The downtown area is currently over-served by the four trucks at Stations 1, 3, 4, and 13.
There is also a large gap in truck coverage in the southwest portion of the city. Trucks needed in
that area will have much higher response times. Because of this coverage need in the southwest

1

For the analysis District 1 was combined with District 2 due to its small size.
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and the excess coverage in the downtown area, TriData recommends relocating Truck 1 to
Station 5.
PF&R has long been a trendsetter in this region regarding firefighting tactics, fire ground
safety, and incident management. Only a few areas were identified for improvement.
•
•
•

Reducing the number of responding units(engines) from four to three for certain types
of alarms will increase efficiency without compromising safety;
With the re-establishment of a fourth battalion district, re-evaluate the initial
assignment of two Battalion Chiefs to certain types of alarms; and,
Special Operations should be placed under POEM.

EMERGENCY MEDICAL SERVICES
Advanced Life Support first response is provided by PF&R while the ambulance
transport is provided by American Medical Response (AMR), contracted through Multnomah
County. In many cities, this type of relationship is often wrought with distrust, disagreement,
territorial battles, and even questionable service to the citizens. In this situation, one quickly
realizes that the stereotypical public/private feuds are not present – much to everyone’s credit.
The relationship between PF&R and AMR is good, and there are open lines of
communication between the organizations. PF&R should maintain the current relationship with
AMR and reevaluate at the five year mark.
Trends in the number of applicants to PF&R who are certified paramedics and the
number of firefighters who attend paramedic training appear to be good. If these trends continue
unabated, PF&R should not have any foreseeable problems recruiting paramedics.
Finally, PF&R does an excellent job tracking quality EMS data such as intubations
attempts and successes, cardiac arrest rates, and interosseous infusion. It should continue to do so
and serve as a model EMS organization.

FIRE PREVENTION
The Fire Prevention Division has been an award-winning organization. In recent years, it
has further improved its professionalism and has been using a more business-like approach. The
change is due in part to new staff, closer management of code enforcement inspections, and
willingness to try innovative approaches to fire code enforcement.
Paramount to the FPD’s continued improvement is a shift to the establishment of
prevention as a core value of PF&R. Management within prevention services should be certified
at a higher level of functional expertise, and should have experience in that functional area.
Another method to ensure that fire prevention becomes a core fire bureau value is to have
fire companies actively engaged in performing prevention duties, as they have been.
TriData, a Division of
System Planning Corporation

vi

March 2006

Portland Fire and Rescue
Service Delivery System Study

Executive Summary

In the area of fire investigation, the recommendation to upgrade the supervisory position
for fire investigations to a chief position that can function as a Deputy Chief Fire Marshal will
improve caseload management capabilities of the unit while also improving efficiency.

SUPPORT SERVICES
Information Technology – Approximately four years ago, the City of Portland
decided to consolidate information technology services for city bureaus into a centralized IT
organization, the Bureau of Technology Services (BTS). After the BTS consolidation, there was
a reduction of 45.5 percent (5 of 11 positions) in the number of IT positions assigned to PF&R.
To make the IT consolidation work better from PF&R perspective, we recommend that PF&R
adopt the same strategy used by the Police Bureau, which is to pay for a dedicated BTS IS
Manager.
Another key area in need of improvement is the network connectivity to the fire stations.
It is the most pressing and highest priority IT issue for PF&R. Although a longer term city wide
solution may be desirable, the immediacy of the problem demands an immediate interim
solution. Insufficient network speed and capacity severely impedes the ability of fire station
personnel to develop information technology skills and to fully use its capabilities.
PF&R should also work with BTS to define the hardware technical response needed for
the 24/7 emergency response operations of PF&R.
Apparatus, Equipment, and Facility Maintenance – PF&R has some of the bestequipped and maintained apparatus that we have encountered in the course of conducting our
studies. It has its own apparatus maintenance facility, which is independent of the City’s other
fleet service facilities
While the Apparatus Maintenance performs at a high level, the loss of personnel has left
the remaining Emergency Vehicle Technicians (EVT) unable to perform some of the necessary
work because they overloaded, and must outsource work. As a result PF&R needs to fill vacant
positions, upgrade certain part time positions to full time, restore a foreman’s position, and hire
an administrative support position to free up the Apparatus Maintenance Supervisor.
Additionally, a consistent EVT Certification standard Training should be established and
maintained. It is not unreasonable to require apparatus mechanics to hold and maintain their
certifications as well.
Finally there is a need for PF&R to upgrade the Apparatus Maintenance System software
used to track inventory parts to improve efficiency.

TriData, a Division of
System Planning Corporation
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SUMMARY OF RECOMMENDATIONS
Rec. #
1
2
3
4
5
6
7
8
9
10

10

11
12
13
14
15
16
17
18
19
20
21
22
23

Chapter

Page

Organization and Management
Consider moving the HRC to the Management Services Division (MSD).
Explore the idea of using a City preferred candidate list.
Move the recruiting function out of the Training and Safety Division and place it directly
under the HRC.
The HRC should become an integral part of newly promoted officer’s training program.
Transfer the EAP to the MSD (as part of the recommendation to incorporate the HR
function within the MSD).
Maintain the current organizational structure that includes logistics under the auspices
of MSD.
Continue to utilize Deputy Chiefs for emergency response.
Determine the staffing factor and assign personnel according to the staffing needs of
each battalion.
Consider increasing the Emergency Response Districts by one in order to reduce the
spans of control currently in place.
PF&R should consider moving the Battalion Chief position for Special Operations along
with the Staff Captain and Staff Lieutenant into the proposed Special Operation
Organizational Configuration under POEM.
Maintain the current systems employed for handling payroll, accounts receivable, and
collections in their respective divisions.
Risk and Demand
The city should continue to monitor age demographics.
Monitor yearly per capita demand by category and analyze data every five years.
Determining Resource Needs
Continue tracking vertical response times and expand the program to include all call
types.
Reconsider the use of AVL in front-line units.
Adopt the response time goals listed above in Table 15.
Station and Apparatus Deployment
Review the call processing and dispatch process to determine whether any changes
can be made to improve call processing and dispatch times.
Monitor the availability and response times of units in District 3 for changes due to
increased demand.
Do not proceed with the construction of Station 21 in its proposed location.
Relocate Station 5 southwest to a location near the intersection of SW 30th Avenue and
SW Vermont Street.
Relocate Station 18 southwest to a location near the intersection of SW Capitol
Highway and Interstate 5.
Relocate Truck 1 to Station 5.
Fire and Rescue Operations
Reestablish a fourth district within the City and reinstate one additional Battalion Chief
to each of the assigned shifts (three additional positions).
Reevaluate the initial assignment of engines for structure fires to low hazard
occupancies.

TriData, a Division of
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16
16
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19
19
20
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26
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58
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131
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Rec. #

Chapter

Page

24

Consider the utilization of telephone conference calling or web-based video
conferencing to replace the daily deputy/battalion chief briefing meeting.
Institute an annual performance appraisal process for line employees.
Reevaluate the initial assignment of two battalion chiefs to box alarms involving
residential structure fires, excluding high-rise structures.
Consider a revision to the AMR contractual arrangement to get paid for its services.
Add four, two-paramedic rescue units to better manage call activity and improve
response times in the areas with the highest EMS call volume.
Maintain the current joint operation/co-location agreement with the city of Gresham in
the operation of Station 45.
Establish a work group involving PF&R and Gresham Fire personnel to re-visit the
staffing schedule for Station 45.
The City of Portland and the Tualatin Valley Fire Protection District should convene a
“blue ribbon committee” to discuss the possibilities of jointly planning, constructing, and
co-locating stations in the vicinity of the boarder area along the southwest side of the
city.
Pursue a fee for service agreement with the Port of Portland for emergency response
and inspection services at the Portland International Airport and the Port of Portland.
Consider evaluating and pursuing the benefits to the City of resource partnerships and
joint staffing concepts with the Port of Portland.
PF&R should initiate an officer development program that specifies professional
development training, formal college coursework and tactical components that is a prerequisite for future promotions.
PF&R should develop a training oversight group to look at the overall structure and
responsibility for training requirements within the system.
No changes should be made regarding the current staffing of four personnel on engines
and trucks.
The Department should establish a staffing factor to determine the number of
employees required to maintain constant staffing.
Reorganize POEM so that it is a Division under PF&R and is managed as part of the
Bureau.
The City of Portland and Multnomah County should initiate an effort to jointly construct
and operate an EOC facility to serve the Portland metropolitan area.
PF&R should consider the relocation of Hazmat operations to a station with less call
volume then Station 41.
PF&R should institute a Hazmat response fee that charges all vendors, transporters and
manufactures for response and clean-up costs associated with these services.
Special Operations should be considered as a part of Emergency Management and
placed under the Portland Office of Emergency Management (POEM).
Emergency Medical Services
Maintain the current relationship with AMR and reevaluate at the five-year mark.
PF&R should attempt to analyze data concerning suppression equipment being
unavailable due to EMS responses.
PF&R should not modify responses to medical calls based on suppression vehicle wear
and tear.
Add four, two-paramedic rescue units.
Expand the FireMedic newsletter and consider a quarterly CATV broadcast on EMS
quality management issues.
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26
27
28
29
30
31

32
33
34

35
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Rec. #

Chapter

Page

48
49
50

Strive to achieve zero-defects in “with patient” reporting and recording times.
Attempt to increase the IO success rate to at least 80 percent.
Continue to investigate the use of vasopressin in out-of- hospital cardiac arrest for at
least one year.
The PF&R should lead and advocate for the improvement of EMS data collection and
analysis systems, especially involving the integration of EMS and hospital data.
The PF&R should closely monitor the number of applicants who are certified
paramedics and the number of firefighters attending paramedic training.
Pursue on-line, interactive methods of providing recertification in ACLS, PALS, and
other standardized courses.
The PF&R should request AMR to assign a full-time EMS instructor to the EMS Section.
Continue to foster open relationships with city and community health care entities.
Continue to develop the immunization program by having paramedics assist with
administering vaccinations and drawling blood samples.
The PF&R should make it a top priority to continue funding annual preventive physicals
for their uniformed personnel.
Continue to collect and analyze aggregate health data. This can be done so not to
violate individual privacy issues.
Continue to collect and analyze data concerning the benefits of the physical fitness
program.
Fire Prevention
Give responsibility to the two fire boat companies and the associated engine company
to perform marina hookup inspections and also assist with hazardous material storage
inspections in the port area.
Reorganize fire prevention into six functional groupings (construction code enforcement,
commercial code enforcement, public education, fire investigation, prevention training,
and business operations).
Upgrade the senior inspector position of public education to a chief of public education
(possibly equivalent to a District Chief).
The public education function should be supervised by a full-time position rather the half
time position currently assigned.
Prevention training should be expanded to include quality assurance training for fire
companies as well as for FPD inspectors (seniors, specialists, and fire inspectors).
Add a third Battalion District Inspector to support each of the three emergency
operations battalions.
Place special-use permit inspections under one of the primary prevention functions
(construction code enforcement or commercial code enforcement).
Create at least one or more preferably two new Deputy Chief Fire Marshal positions to
provide for 24/7 coverage by an acting Fire Marshal.
Consideration should be given to civilianizing the entire construction code enforcement
function.
Consider establishing an indirect reporting relationship from the Fire Marshal to an
independent board, perhaps to the Bureau of Development Services Board of Appeals.
Make promotion to fire inspector more of a choice assignment by making it more
competitive.
The CFIP should be continued but should be restructured and expanded.
The number of company-level inspections per month should be increased so that all
commercial occupancies assigned to the CFIP are inspected annually.
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180
182

51
52
53
54
55
56
57
58
59

60

61

62
63
64
65
66
67
68
69
70
71
72

TriData, a Division of
System Planning Corporation

x

182
182
182
183
183
184
184
184
184

188

193

193
193
193
193
193
194
194
196
197
198
199

March 2006

Portland Fire and Rescue
Service Delivery System Study

Executive Summary

Rec. #

Chapter

Page

73

The City of Portland should consider requiring fire sprinklers in all new structures and in
all structure that undergo major renovations.
Standard operating procedures should be developed for plan reviews, fire inspections,
and fire and arson investigations.
Establish an efficiency standard for the number of inspections per day per FPD
inspector, to average 5 to 7.
Consider civilianizing construction fire code enforcement under the supervising
engineer.
Establish a self-inspection program for the lower risk businesses.
Develop separate position descriptions for each of the disciplines.
Establish minimum certification requirements for all positions in the prevention division.
Develop a plan to certify all current fire captains as ICC Fire Inspector I.
Establish a promotional requirement for battalion chiefs to demonstrate substantial
knowledge in each of the three core services (operations, training, and prevention).
Separate job classification series for fire and arson investigators should be developed.
The Fire Investigation Unit should develop a fire company cause and origin
determination program that includes standard operating procedures, possibly checklists,
results reporting and company training material.
Establish a continuing education curriculum for fire investigators.
Construction (alarms, sprinklers, standpipes, etc.) and special use permits fees should
be tied to the amount of work required to perform the necessary plan reviews and onsite construction fire inspections.
Re-inspection fees should be charged for construction re-inspections.
Fees should cover the fully loaded costs of plan review and construction fire
inspections.
Fees for inspections of existing structures should cover the fully loaded cost of these
inspections.
Evaluate the benefits of combining prevention training with another city’s prevention
training.
Share performance data with the Core Leadership Team monthly and Portland Police
Bureau.
Further analysis should be done on this data after every fire by assessing when the last
inspection was performed on a structure where a fire occurs.
Develop a prevention education program aimed at ‘making the right call’.
Re-institute the pilot-testing program for field inspection data collection.
Establish specific performance measures for all prevention functions.
Develop an automated method for comparing FPD inspectable property data to BBL
property data.
Workload data should be reported by type of inspection.
As an existing inspection effectiveness measure, report the number of unique properties
inspected within each occupancy type and the percentage of each occupancy type
inspected each year.
Public education efforts should be targeted to occupancies where the most fires occur.
Support Services
PF&R should request a dedicated BTS IS manager.
PF&R should work with BTS to identify all user support needs and those that are not
being met.
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Rec. #

Chapter

Page

101

Identify the technology training needs for fire station personnel, administrative personnel
and PF&R management. A multiple year training plan should be developed.
PF&R should work with BTS to determine if a third hardware support analyst should be
dedicated to PF&R or if there are more cost effective alternatives to provide additional
hardware support.
Consideration should also be given to maintaining a small number of spare computers
devices that could be configured or pre-configured and installed within a specified
period of time.
PF&R should work with BTS to define the network support needed for the 24/7
emergency response operations of PF&R.
PF&R should work with BTS Communication and Networking to identify and install an
immediate solution.
PF&R in conjunction with BTS Communications and Networking, IT Operations and
Strategic Technology divisions should develop networking, communication, hardware
and application standards for crucial emergency first responders.
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PF&R with BTS should develop a disaster recovery plan that provides for recovering
PF&R Bureau specific applications as needed and for providing various IT support
during emergency events.
The fire department should sell or retire its oldest engine and truck as soon as possible.
PF&R should fill the current fulltime EVT vacancy at Apparatus Maintenance with a
permanent position.
PF&R should upgrade the Apparatus Maintenance part time EVT position to a full-time.
PF&R should restore the shop foreman’s position.
PF&R should provide Apparatus Maintenance with either full-time or at least part-time
administrative support.
PF&R should consider establishing a mechanic certification program consistent with the
Emergency Vehicle Technician Certification Commissions Apparatus Technicians
ratings, of Level I, II, and Master Fire Apparatus Technician.
Review maintenance records and data to determine why costs have increased so much.
Based on PF&R’s increase response activity, Apparatus Maintenance should reevaluate
the amount of time between preventive maintenance services of apparatus assigned to
the City’s busier stations.
Upgrade the AMS software to track inventory parts. If the software does not have these
upgrades, consider purchasing an off-the-shelf program to track inventory and parts
data.
Maintain the current 15-year apparatus replacement schedule for engines and ladder
trucks.
Consider the adoption of a Fire Impact Fee to help fund the additional capital that will be
required as a result of new growth.
PF&R should have 24-hour representation at the fire dispatch center.
The medical director should assure that between two to five percent of all EMS requests
are reviewed for medical priority dispatch quality management purposes.
The EMS Program Manager should collect information on medical priority dispatch
compliance and make that part of the EMS quality management profile.
BOEC and PF&R personnel should develop a closer working relationship.
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I. INTRODUCTION
The City of Portland and Portland Fire & Rescue (PF&R) have requested the assistance
of an outside firm to provide a comprehensive analysis of fire and emergency medical service
delivery. The purpose of this analysis is to seek improved service delivery while maintaining
acceptable levels of service to the community. To perform the evaluation, the city selected
TriData, a division of System Planning Corporation, by competitive bid.
TriData is a nationally recognized consulting firm that has undertaken over 130 studies of
this type, including studies for Houston, Fort Worth, Chicago, Seattle, Washington, DC,
Jacksonville, Colorado Springs, and many other comparably sized cities. In addition, TriData
works closely with the United States Fire Administration to compile annual fire loss statistical
data and complete topical studies on current issues affecting fire and emergency medical
response in the United States.

SCOPE OF WORK
PF&R requested that TriData review the following:
•
•
•
•

•
•
•
•
•
•
•
•
•
•
•
•
•
•

Staffing levels for all divisions;
Current and proposed Station locations for Portland and adjacent jurisdictions;
Response time goals and reliability;
Services delivered (e.g. Company fire inspection program, Public Education,
Advanced Life Support, Basic Life Support, Specialty Response, Community
Emergency Services, Trauma Intervention Program, all hazards all risk response,
etc.);
Training delivery (in-service and academy);
Span of control division-wide;
Mutual aid and automatic aid;
Types of apparatus and replacement schedules;
Effectiveness of fire prevention programs;
Infrastructure (water supply, response routes – bridges, topography, etc.);
Disaster preparedness and response;
Facilities and apparatus maintenance;
Available prior studies of PF&R’s organizational structure;
Operational safety (i.e. staffing levels, run volumes, operational procedures, span of
control);
General Obligation Bond commitments and promises
Historical bureau budget cuts;
Geographical area served by PF&R;
Census Bureau information on changing demographics of jurisdiction
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•
•
•
•
•
•
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Existing and potential partnerships with other fire, rescue and emergency service
agencies in the region as they relate to shared common resources and improving
service delivery;
PF&R organizational structure;
Directive from Council regarding direction of the Study (adopted budget note and
taped council discussion);
Information related to Fiscal Year 2005-2006 budget proposal/alternatives; and
Changes PF&R has implemented to enable it to continue to provide the best possible
service to its citizens while receiving less funding;
Future industrial, commercial and residential development impacts.

In addition, TriData also evaluated:
•
•
•

Options for mergers and/or expanded cooperation with neighboring jurisdictions
beyond mutual aid agreements.
Alternative delivery systems.
Partnerships with other fire, rescue and emergency service agencies in the region as
they relate to shared common resources and improving service delivery.

Specific questions that were answered include:
1. Does the Bureau’s management structure provide for the optimum delivery of
services?
2. Does the Bureau have an adequate number and appropriate mix of personnel (uniform
and non-uniform) in all divisions, given current and projected demands for service?
3. What should the Bureau’s minimum crew size and overall staffing level be?
4. Are there opportunities for more effective and/or more efficient use of Bureau
resources?
5. Are all Bureau staff and management personnel adequately trained?
6. Is the existing approach for providing code enforcement and inspection services
appropriate?
7. Are Bureau stations located optimally throughout the City considering the various
services offered by the Bureau?
8. Are there changes in EMS services that would result in more efficient and effective
provision of services?
9. Review of adjacent systems as they relate to Portland’s.
10. Assess the level of risk and tell us how it compares to other fire jurisdictions
nationwide.
11. How do the services provided by the Bureau correspond to those provided by similar
jurisdictions?
12. What are the costs and benefits of strengthening building codes? How would these
changes impact staff in the Emergency Operations and Prevention Divisions?
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13. What are recent innovations and best practices in other jurisdictions? How have they
fared?
14. Are there opportunities for capital investment that would enhance Bureau services
and/or result in long term cost savings?

STUDY STEPS
1. Kickoff conference call
2. Collection and review of background material
3. Stakeholder consultation – Initial meetings and triage of issues with the city, fire
department officials, etc.
4. Interjurisdictional comparison
5. Risk and demand analysis
6. Analysis and evaluation of fire and special operations
7. Review of station location, response times, and apparatus placement
8. Analysis of emergency medical services
9. Review of fire prevention
10. Review of organization and management
11. Analysis of support services
12. Develop draft final report
13. Delivery final report and presentation

OVERVIEW OF PORTLAND FIRE & RESCUE
PF&R is a municipal fire department that provides a full range of modern fire department
services, including fire suppression, emergency medical services, EMS transport, hazmat, marine
response, prevention, disaster management, and technical rescue. It protects a population of
nearly 540,000 spanning 149.5 square miles.
Located in Willamette Valley, the city is a mix of residential, commercial, industrial, and
manufacturing areas. The Portland International Airport is the 30th busiest in the United States
and is home to an Oregon Air National Guard base. Five major highways run through the city
(I-5, I-405, I-205, U.S. 26, and U.S. 30).
PF&R provides emergency services with 650 sworn and 52 non-sworn positions on staff.
The majority of these positions are allocated for fire suppression and EMS. The Department
responds from 29 fire stations, operating with 29 engine companies, nine ladder companies, and
other front-line fire and rescue apparatus.
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BACKGROUND OF CITY
Population – Population size, growth, and density all impact the risk of fire, fire death,
and, subsequently, the demand for fire and EMS services. Population growth is particularly
important; it directly impacts future demand.
In the 2000 Census, the city’s population was 529,121, having grown rapidly over the
past two decades, as shown in Table 1. From 1980 to 2000, the city’s population grew at a rapid
rate, increasing from 366,383 to 529,121, an annual growth rate of just over two percent (1.8).
Since 2000, the annual growth rate has declined to around one percent each year.
Portland offers several popular tourist attractions including the Oregon Zoo, the World
Forestry Center, and Portland Art Museum. Over five million people visit the Portland area each
year. The specific impact of these visitors on PF&R call volume is not clear, but they likely
impact EMS, especially during the summer tourist season. In addition, several educational
institutions are located in the city. The student population of these institutions also affects call
volume; however, it is not clear to what extent.
Table 1: Population Growth & Percent Change

Year

Population

1980
1990
2000
2003
2004

366,383
437,319
529,121
545,140
550,560

Percent
Change
19.4
20.9
3.0
1.0

Demographics – National studies have shown an inverse correlation between income
and fire risk. Residents with lower incomes are often at higher risk for becoming victims of fire
than persons with higher incomes. A slightly higher percentage of individuals in Portland live
below the poverty level than nationally (Table 2).
Table 2: Percent of Population Below Poverty Level
Percent Below
Poverty Level –
Portland

Subject

Percent Below
Poverty Level –
United States

Families
8.5
9.2
Families with female householder, no husband present
23.0
26.5
Individuals
13.1
12.4
Source: United States Bureau of the Census 2000, Table DP-3. Profile of Selected Economic
Characteristics
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Nationally, statistics show that African Americans and Hispanics tend to be at higher risk
for fire injury and death than other groups. Asians, however, tend to experience lower risk than
the general population. Figure 1 depicts the percent of the population by race for Portland as of
2000.
Figure 1: Population by Race

6.8%

4.1%

5.0%
6.3%
6.6%

77.9%

White

Black

Asian

Other

Hispanic

Mixed

Source: United States Bureau of the Census, 2000 Population
Note: Total is greater than 100 because it is possible for respondents to report Hispanic and another race.

Age – Portland is a relatively young city with a median age of 35.2. Only 11.6 percent of
the population is over the age of 65, and 17.7 percent is younger than 15.1 Based on national
statistics, these two age groups are at significantly higher risk during fires than the population at
large. The elderly (individuals over age 65) also tend to use the EMS system at a higher rate than
the general population. Risk involving age will be discussed more in Chapter III, Risk and
Demand Analysis.
Education – There are 154 public and private schools in Portland: 73 elementary, 28
intermediate, and 18 secondary schools. There are also 35 private schools. Opportunities for
higher education include: Portland State University, University of Portland, and Pacific
University.
In Portland, 42.2 percent of the population has completed an Associate’s Degree or
higher, which is slightly higher than the national average of 29 percent.2 Another 13.8 percent of

1
2

Source: Table DP-1, Profile of General Demographic Characteristics, Census 2000.
Source: Educational Attainment in Population 25 Years and Over, 1990-2000, Census 2000.
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the population has received their high school diploma or equivalency. Education has been related
to fire risk; people with lower levels of education tend to be at higher risk for fire injury or death.
Those with lower educational levels also tend to have lower incomes, another contribution risk
factor.
Economy – Portland’s economy is very diverse. Major industries include:
petrochemical, computer & electronics manufacturing, healthcare, and the trade sector.
In December 2005, the unemployment rate was 4.5 percent, slightly below the national
average of 4.9 percent.3 The median household income in Portland, according to the 2000
Census, was $40,146 with a per capita income of $22,643. Table 3, shows the industry sectors
where people in Portland work.
Table 3: Portland Industry, 2000
Percent of
Employed
Population*

Occupation
Educational, health and social services
Manufacturing
Professional, scientific, management, administrative, and waste management
services
Retail Trade
Arts, entertainment, recreation, accommodation and food services
Source: Table DP3, Profile of Selected Economic Characteristics, Census 2000
* Totals to more than 100 percent due to rounding.

19.7
12.5
12.0
11.5
9.4

Transportation – The city has a strong traffic management program, which includes
traffic-calming devices (e.g., speed humps, which slow emergency response, too) as well as
neighborhood programs to encourage safe driving. In addition to personal vehicles, there are also
transportation options available through a public bus and rail system.
Tax Base – The city collects revenue through a variety of sources, including property
taxes, hotel tax, franchise taxes, licenses, permits, fines, and fees for service. For fiscal year
2003–2004, total revenue was projected to be in excess of $460,000,000.
Housing4 – Home ownership, type of residence, and structure age are all factors that
contribute to fire risk and the need for emergency services. Older homes tend to be at higher risk
for fire, particularly if they are not properly maintained. Some newer homes are constructed with
built-in fire protection, such as sprinklers.

3
4

Source: Bureau of Labor Statistics
All statistics are from Census 2000.
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More people in Portland own their homes than rent them (47.3 percent owner-occupied
versus 41.7 percent renter-occupied). Nationally, the percentage of homeowners is significantly
higher (66 percent), as compared with 47.3 percent in Portland.
The largest percentage of the city’s housing units are single-family, detached homes (60.3
percent) followed by multi-family dwellings with 20 or more units (15.2 percent). A significant
portion of the city’s housing stock was built prior to 1980 (84.1 percent). Again, without proper
maintenance, these older homes are at a higher risk for fire than newer ones. Only 6.8 percent of
housing units were constructed between 1995 and 2000.
The majority of owner-occupied housing units are valued between $100,000 and
$199,999 (63.4) and 16.6 percent are valued between $200,000 and $299,999. Only 0.3 percent
housing units are valued over $1 million. Houses valued less than $100,000 make up only 10.1
percent of the housing units.

METHODOLOGY
The methodology used for this study was based on TriData’s 24 years of experience in
undertaking similar projects. The study used a mixture of data analysis and personal interviews,
thus allowing the project team to develop a comprehensive picture of the Bureau and its needs.
The study began with a kick-off conference call in November 2005 between TriData staff
and representatives from the PF&R. The purpose of this meeting was to discuss the study’s
scope, and the tentative schedule for the first on-site meeting. The kick-off conference ensures
that the study plan was appropriate and that staff assignments are in line with the goals of the
project.
Members of the TriData team made their first visit to Portland to perform an initial
“triage” of goals, priorities, and issues. They conducted a series of meetings with PF&R
command staff, rank-and-file firefighters, representatives from International Association of Fire
Fighters (IAFF) Local 43, and city officials. At the conclusion of the visit, a wrap-up meeting
was conducted with key members of PF&R project team to discuss the major issues identified
during the visit, review the scope of the study, and determine if any priorities or goals needed to
be modified.
During the next phase of the project, specialists from the study team undertook a series of
on-site, in-depth reviews of various PF&R functions. These included management and
organization, prevention, fire suppression operations, EMS, special operations, communications,
and information technology. A series of data analyses were undertaken to project demand and
consider various station location configurations, using GIS software.
The team then developed the initial report draft sections, each of which describes a
functional area of the Bureau, assesses its current efficiency and effectiveness relative to
TriData, a Division of
System Planning Corporation
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standards and practices across the nation, and makes a series of recommendations for
improvements. The drafts were sent to PF&R for review to ensure factual accuracy and the
suitability of recommendations. Modifications were made, as necessary, and a final draft was
compiled.

ORGANIZATION FOR THE REPORT
The report includes in addition to the Introduction, 10 major chapters. While each chapter
is considered a self-contained analysis, reading the entire report aids in better understanding of
the whole study. The major chapters include:
Chapter II, Management and Organization – This chapter looks at the logic of the
organization chart, as well as the organizational issues of internal communications, spans of
control, training of people in supervisory positions, management information, and other aspects
of the organization and management of the PF&R. We also considered the use of information
management, adequacy of facilities, and clerical support staff.
Chapter III, Risk and Demand Analysis – In this chapter we discuss the pressures
on the fire and EMS system, including an analysis of future population changes and a projection
of demand, which is important in evaluating future viability of the system as well as the need for
more or less resources to meet future demand.
Chapter IV, Determining Resource Needs – This chapter discusses system
performance goals and standards typically used in the fire and EMS industry. The project team
compares PF&R to these standards and makes recommendations on goals the city should
consider adopting.
Chapter V, Station and Apparatus Deployment – Presents a geographic
information system (GIS)-based analysis of station locations and resource deployment. It
presents population and demand projections through 2025. The models are used to propose a
new station configuration for the city that meets the demand for emergency service while
reducing redundancy of stations and apparatus coverage.
Chapter VI, Fire and Rescue Operations – A large chapter that discusses the
current shift schedule and structure, staffing, approach to operations, apparatus and resource
deployment, incident command, response complements, dispatch protocols, and technical and
special operations. Alternatives for the future, including costs implications, are also discussed.
Lastly, it includes interjurisdictional comparisons with other cities, both inside and outside the
State of Oregon.
Chapter VII, Emergency Medical Services – This is a description of the
components of the EMS system and how it currently functions. The chapter also provides
recommendations for improvements to the current system.
TriData, a Division of
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Chapter VIII, Fire Prevention – This chapter discusses fire prevention and
investigation functions. Included are bureau organization, code enforcement, plans review and
construction inspections, public education, fire investigations, and workload and performance
measures.
Chapter IX, Support Services – Discusses the many support services needed to
operate the Bureau. These include training, officer development, safety and health, risk
management, communications, fleet management and maintenance, and information technology.
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II. ORGANIZATION AND MANAGEMENT
This chapter discusses the overall organization and management of Portland Fire &
Rescue (PF&R), where appropriate recommendations are offered to improve the efficiency
and/or effectiveness of the fire department.

CITY GOVERNMENT
Portland has a commission form of government. The Mayor has an equal vote among
four other Commissioners. His power derives from his ability to appoint the four commissioners
to the various public service positions, which are open to the at-large elected commissioners. The
Department of Public Works Commissioner is the Commissioner in charge of PF&R. The
primary responsibilities of the Commissioner are to oversee development of PF&R’s budget and
act as the political liaison between the Mayor, community, and other elected commissioners. The
Department of Public Works Commissioner does not get involved in day-to-day issues of the
PF&R or personnel issues below the rank of Fire Chief. The system appears to work very well in
the sense that it provides a political buffer for the Fire Chief. He and the other commissioners
exert considerable influence over the running of PF&R, especially in the area of the budget. The
City’s organizational chart of is as follows:
Figure 2: City of Portland
Citizens of the
City of Portland
City Council

Public Utilities
Commissioner

Public Works
Commissioner

Finance &
Administration

Public Affairs
Commissioner

Public Safety

City Auditor

Sam Adams

Erik Sten

Mayor Tom Potter

Dan Saltzman

Randy Leonard

Gary Blackmer

Bureau of
Parks and Recreation
Office of
Transportation

Bureau of Fire,
Rescue and
Emergency Services
Bureau of Housing
and Community
Development

Office of City Attorney
Office of Government
Relations

Bureau of
Environmental Services
Bureau of Hydroelectric
Power

Office of Management
and Finance

Office of Sustainable
Development

Bureau of Planning

Bureau of Water
Works

Bureau of Police
Portland Development
Commissioner

Office of Cable Communications
and Franchise Management
Bureau of Development
Services
Bureau of Emergency
Communications
Bureau of Licenses
Office of Neighborhood
Involvement

Office of Emergency
Management

Assessments & Liens
Audit Services
City Recorder
Fire & Police Disability
& Retirement
Hearings Office
Independent Police
Review
Management Services
Ombudsman
Progress Board

The relationship between the Bureau, the Fire Chief, and the Public Works Commissioner
is very good, as is the relationship between the Commissioner and the Portland Firefighters
Association Local 43.
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From a political and practical standpoint the Department of Public Works Commissioner
is extremely supportive of the PF&R’s efforts. He lets the Fire Chief do his job because this is a
very well run bureau.
The relationship with the other commissioners that form the government structure is
generally equally as supportive. There is however apparently some political jockeying that
occurs between the various commissioners with regards to budgetary matters.
In the process of the Mayor’s and commissioner’s budget review and allocation of funds
to the PF&R, many questions are raised requiring some understanding on how a fire department
is run. This is typical of most jurisdictions we have studied. It is usually incumbent upon fire
officials to constantly explain and justify the intricacies of the fire service and the funding
needed to maintain basic fire services and firefighter safety. Sometimes it is hard lesson to
import to elected officials, and consequently, the large portions of city budgets that fire
departments represent are often the logical targets of these elected official’s budgetary cuts. This
ongoing process has lead to some of the funding cuts and reorganization of PF&R’s resources
over the past few years.

ORGANIZATIONAL CULTURE
The organizational culture of the PF&R is one of the best and most positive that TriData
has experienced.
It is an organizational culture that is quite adept at the empowerment of its employees
both sworn and civilian. It encourages and fosters new ideas, and the TriData team was told
many times during interviews that if an individual is willing to do the research and present a new
idea that he or she will be heard.
Communication within the “Core Leadership Team” is also one of the best we have seen
in all of our studies throughout the country. The Core Leadership Team is composed of five
executive level positions and the Human Resources Coordinator (HRC). Two of the positions are
civilian and the other four are uniformed members This level of communication permeates
throughout the entire organization from top to bottom and there are mechanisms within the
organizational structure to keep it working. The Core Leadership Team meets once a week the
first three Wednesdays of every month. On the fourth Wednesday of every month, the Core
Leadership Team meets with the entire executive staff, which includes all the Deputy Chiefs,
Battalion Chiefs, and senior management staff.
During the course of our triage process we heard repeatedly from senior and mid level
management staff that the PF&R was one of the best government agencies they have worked for
and that attending these meetings was productive and fun. It was also intimated that these
meetings were quite effective at keeping the information flow throughout the entire organization
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viable. It was described as an effective mechanism to keep the rumor mill, so prevalent in all fire
departments, in check and under control.
Another key communication mechanism in the Bureau is the use of a closed circuit
television show once a month called the “Chief’s Corner” where the Fire Chief elucidates goals
and initiatives of PF&R. During the show, the rank and file of the Bureau has the opportunity to
call in real time and ask questions or make comments directly to the Chief. Finally, there is an
open door policy that traverses all levels of the Bureau. It is manifested laterally among the Core
Leadership Team but more importantly it permeates downward to all levels of the organization.
It is an open door policy that is within reason. It is procedurally followed through the chain of
command, but it is a palatable atmosphere that was communicated to the team by those we
interviewed again and again.
As a result of the organizational culture and communication mechanism in place,
decision-making in the Bureau is a collaborative process.
The labor-management relationship is equally one of the best we have seen. It too is a
collaborative relationship that is inclusive in its decision-making process and is respect
motivated and driven.
An example of the cooperation and communication that exists is manifested in the ability
of both labor and management to collaborate on disciplinary issues. There have been several
discussions in recent disciplinary cases where both entities worked out mutually-agreeable
solutions within the parameters of the rules and regulations and disciplinary penalties.

CITIZEN EXPECTATIONS
The citizens of Portland are well-served by an effective and efficient fire bureau. The
citizens can take pride in the fact that they are served quite well. It is important, however, to
view the citizen’s level of expectation and satisfaction with service, from different perspectives
and when possible with backup data.
To that end, the City of Portland tracks citizen satisfaction via a yearly Service Efforts
and Accomplishments (SEA) Report for all City services bureaus. Consistently, PF&R has had
high level of “good” or “very good” ratings. In the year 2004–05, an average of 89 percent of all
city quadrants surveyed found PF&R overall to be in the good to very good range. Interestingly,
the citizen satisfaction extends into the business community, which is generally more skeptical of
fire departments especially when they are the code enforcement entity for a jurisdiction (and one
that charges inspection fees!). Eighty-one percent of businesses citywide approve of the services
provided by PF&R. This performance is understandable. PF&R places a premium on service to
its citizens in the form of customer service and satisfaction similar to the Phoenix, AZ, model.
PF&R prides itself and emphasizes a unique commitment to the public, which is public service
orientated. Additionally, PF&R is excellent at their citizen outreach. Over the years the SEA
TriData, a Division of
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Report has shown PF&R to be the top-rated agency according to the citizens surveyed. The
Mayor and the City Council are fully aware of the citizen’s support and the efficiency under
which the Bureau is run. It is important to note that the FY04 SEA Report further states that: “for
those who actually used fire or medical service (provided by the Bureau) satisfaction ratings
were even higher averaging 95 percent...”

MISSION, VISION, AND PRINCIPLES
The Mission, Vision, and Principles of the PF&R are closely adhered to and prominently
displayed throughout PF&R. They are as follows:
“Our Mission
The mission of Portland Fire & Rescue is to aggressively and safely protect life, property,
and the environment by providing excellence in emergency services training and prevention.
Our Vision
The community is safe from fire, injury and preventable emergencies because our
responsiveness, leadership, quality services and partnerships.
Our Principles
We save lives and property.
We set high standards for ourselves.
We are responsive to our customers.”
PF&R embodies most of these overall conceptual goals. Some of these areas are still
being striven for, but the commitment within PF&R and the way the organization operates and is
structured exemplifies the dedication of its members.

INTERNAL ORGANIZATIONAL STRUCTURE
Current Structure – The overall organizational and command structure for PF&R is
complex, but appears to work well. The Core Leadership Team is composed of five executive
level positions and the HRC. Two of the positions are civilian and the other four are uniformed.
There are three positions attached directly to the Office of the Chief, two civilian and one
uniformed (more on the office of the chief later in this chapter). As previously stated, the civilian
staff and the uniformed staff work well with each other and the functionality and cooperation
between the two appears to be virtually seamless. The organizational chart for the Core
Leadership Team is shown in Figure 3.
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Figure 3: Portland Fire & Rescue Organizational Structure
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The Core Leadership Team’s span of control is large for an organization of this size,
however, there are various levels of senior and middle management within the entire structure
that make the functionality of the organization workable, and in fact generally effective and
efficient.
There is a real effort by all within the Core Leadership Team to be open and transparent
in the way they do business. PF&R considers itself to be a progressive fire department. They
seem to be on the same page as far as budgetary issues and concerned and there appears to be a
real collaborative decision-making process where positions or opinions may be different but are
heard and weighed. The layers of administrative control have no glaring problems that need any
major changes. There are, however, some functions that require some minor tweaking with
regards to the human resources functions and management services. These will be discussed later
in the chapter.

OFFICE OF THE FIRE CHIEF
The Office of the Fire Chief is comprised of the Chief, a Director’s Executive Assistant,
Public Communications, Human Resources Coordinator and coordination of the Employee
Assistance program. All of these positions are directly answerable to the Fire Chief and provide
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him with an important support net. None of the positions except the Public Information Officer
(PIO) are union members (the PIO is a lieutenant), but it is evident the relationship between his
immediate staff is exceedingly good and productive.
Director’s Executive Assistant – The Director’s Executive Assistant position for the
Fire Chief’s office is a traditional one. The person performs the normal duties associated with
administrative and secretarial support for an executive-level position.
Public Communications Section – The Public Communications Section (PCS)
provides emergency incident communication for the public and media, business partnership
development, media liaison/relations, community outreach, public safety communications, public
records request processing, comprehensive reports, narratives, briefings, grant writing and
administration, and the Bureau affirmative action plan. Employees in this section answer directly
to the Fire Chief, and the working relationship between the Public Communications Section and
the Fire Chief is excellent
The Public Information Officer (PIO) attached to the PCS is a full-time position that is
occupied by a lieutenant whose responsibility is to be the official spokesperson for the Bureau
for on-scene crisis communication to the public. The goal of the office is to maintain and
improve the image of the department. The PIO also performs the following ancillary functions:
•
•
•
•

Fire Department Media Liaison
Public Media Spokesperson
Safety manager for media in on scene situations.
Liaison between public and Core Leadership Team.

Five uniformed personnel, two of whom are firefighters and three are lieutenants provide
back-up assistance to the PIO for on-scene crisis communication during weekends and evenings.
These backups work in full-time positions outside of the Public Communications Section, and
are strictly on a “stand by” basis; working a rotating schedule to provide weekend coverage.
Human Resources – The Human Resources function for the City of Portland is
centralized within the Office of Management & Finance (OMF). Each Bureau is assigned a HRC
who provides on-site consultation and assistance. The HRC is another integral part of the
hierarchy of the Bureau. The Coordinator position, which answers directly to the Fire Chief, is
also a participant in the weekly Core Leadership Team meetings. His inclusion into the Core
Leadership Team was found to be necessary because of the position’s involvement in all
personnel matters affecting the agency. It is, therefore, entirely appropriate that the HRC be
involved in the Core Leadership Team meetings for the purpose of discussing, reviewing and
providing counsel on personnel matters such as Bureau liability, labor disputes, disciplinary
actions, personnel legal parameters and planning issues. However, it is slightly unusual for the
HR person for the Bureau to be attached directly to the Fire Chief and it is an area to explore in
terms of moving the position to a more support-based administrative section of the organization.
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Recommendation 1: Consider moving the HRC to the Management Services Division
(MSD). The movement of this function to MSD seems logical, and would shift the focus of HR
into the more traditional realm of being a planning and administrative role. The HRC still could
be part of the Core Leadership Team meetings.
Diversity – One of the few areas of concern that were found in the organization as a
whole was with regards to minority recruitment issues, one that the Bureau is trying very hard to
address. Some personnel described the problem as “the dark side of the department”, or “the
good ole boy network”. There were rumblings about past problems and their lingering affects in
the areas of women and minority relations. There is repair that is still going on in this area and
the HRC is at the forefront of this imbroglio.
The City of Portland, along with the Bureau, is fully committed to the concept of
minority recruitment and changing cultural norms, and is to be commended on these efforts.
There is an excellent recruitment program that encompasses a two-month program that targets
women and minorities (see more on this in the Fire Operations chapter).
PF&R underwent a cultural assessment by an outside consultant in 2002. From this
report, PF&R partnered with the Bureau of Human Resources (BHR) to develop a program for
workforce development training, especially in the area of cultural diversity. Mandatory training
for all employees occurred in 2004 and 2005. Recently, a facilitator helped PF&R evaluate the
training. Together a strategy was developed for future training. This will include additional
training being conducted by BHR over the next two years. The topics are Supervisor &
Managerial training and Cultural Competent Management training. The Fire Chief has
particularly emphasized his commitment to improving the bureau in this area.
Recommendation 2: Explore the idea of using a City preferred candidate list. This
would be a list of City residents who have passed the civil service test and live within the City
limits. This list would have to be exhausted first through the normal testing requirements
(interview, agility test, etc.) before the greater outside of the list would be considered. This
would create a twofold benefit. There would be a greater opportunity to recruit a greater more
concentrated pool of qualified minorities from the urban enclaves of the City (i.e., the northeast
section of the City with its large African American community) and also tap into the potentially
large qualified female pool of candidates within the City. It would also keep the tax base of City
employees in the City and enhance housing and citizen retention within the City. It is a proactive
City-promoting tool that could create incentives to increase the workforce diversity within the
Bureau.
Recommendation 3: Move the recruiting function out of the Training and Safety
Division and place it directly under the HRC. While the relationship between the both the
recruiter and the HRC and training division is good, organizationally the recruiter position
should structurally and philosophically be answerable directly to the HRC. Given the sensitive
nature of some of the issues surrounding recruitment, it seems more appropriate for the recruiter
to have the HR connection versus the Training and Safety Division connection.
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Discipline – PF&R utilizes progressive discipline, although the Bureau lacks a
consistent way of conducting disciplinary hearings and the process lacks continuity. Discipline
typically begins with a verbal or written warning and can progress to suspension, demotion, or
termination. There are cited inconsistencies, and a lack of infrastructure to the process. There
seems to also be an apparent need for more protocol in a system that was described as
idiosyncratic.
While PF&R follows established disciplinary procedures (i.e., Standard Operating
Guidelines), there appears to be a lack of training on how to apply the procedures and
disciplinary actions. Newly promoted Lieutenants do not receive enough in-depth training in the
proper use of the procedures. Additionally, HR has no input into the training. The result is that
the personnel discipline piece is not a main focus of a very important part of first line
supervision. Further, new officers (as well as seasoned officers) are not well grounded in the
process. Coupled with the large span of control problem faced by the Battalion Chiefs, the
discipline mechanisms are not well defined. This often results in a variety of responses for
similar situations, and a lack of continuity. Officers also need to have more communication with
and direction from the HRC. The HRC is involved in the process, but often in the late stages.
Finally, the HRC needs to be more involved in the training phase of the all new officers.
Recommendation 4: The HRC should become an integral part of newly promoted
officer’s training program. It should as prominent a segment of their training regimen as any
other important areas that their training covers.
Disciplinary issues may arise in PF&R as often as once a month, which is somewhat high
for a Bureau of this size. Typically, for a disciplinary issue to not be handled at the station level
and becomes a big enough infraction that it gets to the level of the HRC with such frequency is
problematic.
Many of the deputy chiefs and battalion chiefs attribute many of the recurring
disciplinary occurrences directly to the overwrought span of control that they face with the
supervision and management challenges posed by overseeing as many as nine to 10 stations
each.
Employee Assistance Program – The Employee Assistance Program is a part-time
position that has become increasingly important to the Bureau. It is a support system for PF&R
and their families. Some of the issues that are dealt with are issues such as emotional and
substance abuse problems. The goal of the program is to be a proactive, preventive program and
not a crisis intervention program. PF&R and the Office of the Fire Chief are totally committed
and supportive of the efforts of this position. There are 33 sworn members within the Bureau that
are recruited, trained and supervised by the EAP coordinator, who act as peer supporters for the
program.
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Recommendation 5: Transfer the EAP to the MSD (as part of the recommendation to
incorporate the HR function within the MSD).
Division Chiefs – There are two Division Chiefs and one Fire Marshal who is equal in
rank to a division chief. These positions are the top echelon positions in the Bureau that answer
directly to the Fire Chief. Under the current structure, they oversee three of the four divisions—
Emergency Operations, Training and Safety, and Fire Prevention—that are essential to the
running of the Bureau. As previously stated, there is a close working relationship with the Chief
and all major decisions are made in concert at this level. The span of control for each of these
divisions is quite large (this is especially true of the emergency operations division). There is,
however, a sufficient level of mid-level management support in each division of dedicated and
hardworking personnel. The organization is, however, quite lean and stretched and should not be
cut any further.
Management Services Division – The Senior Business Operations Manager
(SBOM) oversees all of the business related functions associated with PF&R. There are three
essential sections within the division that are covered under this division. The organizational
chart for the Management Services Division is shown in Figure 4.
Figure 4: Management Services Division Organizational Chart
Sr. Business
Operations Manager
Administrative
Assistant

Planning and
Administrative Services

Management Analysis
and Research

Logistics

Finance

Information Services
Coordination

Building Maintenance

Budgeting

Apparatus Maintenance
Administrative
Services

Accounting

Station Operations
Suppression Support

Organizational
Planning
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The functions of the three primary areas area:
Planning and Administration
Strategic & Business Planning
Standard of Coverage
Deployment Planning and
Analysis
Accreditation
IT Analysis, Support and
Planning
Statistical Analysis
Ordinance Coordination
Contracts & Agreements
Telecommunications

Finance
Budget
Accounting
Training and Procurement
Contract Costing
OMF Liaison
Grant Tracking
Financial Projections

Logistics
Apparatus/Fleet Maintenance and
Procurement
PPE Maintenance and
Procurement
Facilities Maintenance
SCBA Maintenance
Fire Fighting Equipment
Maintenance & Procurement

Each of these sections is headed by management-level personnel. Two of the positions
are held by civilian personnel. The Logistics section is headed by a uniformed deputy chief. All
of these positions report directly to the SBOM and have a uniformed deputy chief reporting to a
civilian manager is to a degree unusual but has worked well for the Bureau. Part of the reason the
arrangement has worked is because of the marriage of financial management and Logistics.
There is a reason the apparatus, stations and personal protective equipment are so well
maintained, and part of that is due to the fiscal accountability that has Logistics under the MSD.
Having Logistics in MSD, coupled with the dedication and pride of the personnel contributes to
its success.
Recommendation 6: Maintain the current organizational structure that includes
logistics under the auspices of MSD.
Deputy Chiefs – There are six deputy chiefs in the Bureau who are at the first level of
middle management. Three emergency response deputy chiefs work 24/7 on shifts and are the
shift administrators for the three-battalion system. These are the major divisions reporting to the
Division Chief of Operations. They are very busy positions crucial to the running of emergency
operations. The working relationship between the deputy chiefs and the division chief appears to
be positive and productive. There is a large span of control for deputy chiefs and they are a key
component of the administrative oversight within the complicated battalion system.
Because of the large complex nature of the battalion system, the deputy chiefs should
continue the administrative shift oversight role and no changes should be made other than
moving of time and attendance duties to MSD.
Recommendation 7: Continue to utilize Deputy Chiefs for emergency response. This is
an effective form of administrative oversight. With the number of battalion chief’s and their
transitory nature across district lines, it is important to have the coordination the Deputy Chief
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provides. Additionally, the Deputy Chief is stationed at headquarters and has a viable
communicative link to the upper management Core Leadership Team, which translates down to
his battalion chiefs. The system works well and should be continued.
The other three deputy chiefs provide specific management level supervision for specific
sections within certain divisions. There is a Deputy Chief for prevention, Logistics and
emergency medical services (EMS). Because of the importance and breadth of these sections, it
is entirely appropriate that they are managed in their current manner and no changes should be
considered at this time.
Battalion Chief – The Battalion Chiefs play a pivotal role in many aspects of the
Bureau. Primarily, they run the operations and programs within divisions that are the backbone
of PF&R. They are essential for the Bureau’s success, especially in the emergency operations
division. Both the Deputy Chief and Division Chief of Emergency Operations must rely heavily
on them on the operations side to handle everything from scheduling shifts to incident command.
PF&R has a unique system for staffing shifts. There are four persons assigned to each
unit with the remaining personnel assigned to a “traveler’s pool” and “Kelly pool”. The traveling
pool works to cover for those on vacation, sick leave, training, etc., while the Kelly pool works a
regular rotation to cover the Kelly days each firefighter gets. The system is extremely
cumbersome and time consuming for staffing. During the week, Bureau headquarters (BHQ)
staff managed by the on-duty Deputy Chief schedules staffing. A weekday headquarter-assigned
staff, managed by a Battalion Chief schedules staffing during the week while the shift Battalion
Chief’s and Deputy Chief do it on weekends, holidays, and after regular hours.
Recommendation 8: Determine the staffing factor and assign personnel according to
the staffing needs of each battalion. Automate the time and attendance reporting system and
have Battalion Chief/Deputy Chief staff their individual districts. (A staffing factor is a number
used to determine the appropriate level of staffing based on average hours worked, amount of
vacation, holidays, sick time, and other miscellaneous leave. How to compute staffing factors is
shown in the Fire Operations chapter as part of the deployment analysis.)
Emergency response Deputy Chiefs oversee the four-district (three operational and one
administrative) fire operational structure. In addition they are the direct managers and
administrative heads of Bureau headquarters. Battalion Chiefs run the shift of the other three fire
response districts. Each Battalion Chief has nine to 10 stations that fall under his/her purview.
This translates into about 50 personnel assigned to each Battalion Chief. This is a large and
unwieldy span of control. Six to eight stations is a more appropriate span of control according to
industry standards.
The concomitant duties associated with the position make the span of control
unacceptable. Discipline problems for instance are exacerbated because battalion chiefs are
taking care of so many stations in addition to the completion of company evaluations, station
inspections, and other accompanying documentation related to staffing, etc.
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Recommendation 9: Consider increasing the Emergency Response Districts by one in
order to reduce the spans of control currently in place. A decision may need to be made by
both PF&R and the City Council. By adding a new battalion the span of control for a Battalion
Chief will be more in line with industry standards and create a more efficient management
structure. They also can respond more quickly, as will be discussed in the Fire Operations
chapter.

PROPOSED ORGANIZATIONAL STRUCTURE
The Bureau overall is a well-run organization. It is also a complex structure that is
basically sound with the proper mix of management level positions, which are given the
autonomy to do their jobs, and that is part of the reason for the success of the Bureau’s
organizational performance.
There are, however, some areas that should be shifted organizationally to create
efficiencies and improve effectiveness. These proposed shifts also reflect operational changes
that the team – through collective observations – deems more appropriate for PF&R.
Emergency Management – The Portland Office of Emergency Management (POEM)
reports directly to the Mayor. POEM is currently without a permanent Director. The Mayor has
temporarily assigned the Fire Chief as the interim Director of POEM until a new civilian
Director can be recruited. A Deputy Chief has also been assigned as the interim Manager of
POEM until the recruitment process is complete. A more optimal solution is to keep the POEM
under PF&R with an attaché position reporting directly to the Mayor.
It makes sense to keep emergency management as part of the Fire Bureau for several
reasons. Nationally, the fire service trains and regularly uses the incident command system for all
types of emergencies. This system has been adopted by the fire service for many years.
Additionally, PF&R arguably responds to many emergencies (more than most other departments
in Portland), and will be the first responder to all major events, along the police department.
Such experience will help to maintain and improve POEM’s efficiency and effectiveness in
planning and responding to emergencies. Therefore, POEM should inexorably be tied to PF&R.
It is extremely important however in a City such as Portland, which has a substantial
amount of potential risks (described in detail later in the report), that the City Council adequately
fund such a crucial function. The importance of EM in Portland requires a budget specifically
earmarked for that function, and one that is appropriately funded and in addition to the current
PF&R budget, for this concept to work. . It also requires a top notch Emergency Manager who
can work well with all of the entities within City government and PF&R. Finally the City needs
to understand the importance of a strong qualified Emergency Manager with compensation to
match the concomitant complexities of the duties associated with such an important post.
The City is in the process of hiring a new emergency management (EM) Director, but in
the interim a Deputy Chief from the Bureau is overseeing the operation. PF&R and the Portland
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Police Bureau should continue to provide most of the day-to-day support and direction for
overall operations for EM once the new Emergency Manager is hired. Based on our earlier
recommendation to move HR function to MSD, we propose the following structural change to
the Office of the Chief.
Figure 5: Proposed Organizational Structure

Director’s Executive
Assistant

Public Communication
Section

Commissioner

Mayor

Fire Chief

POEM

Special Operations
Battalion Chief
Staff Captain
Staff Lieutenant

It should be noted that the proposed chart moves the function of Special Operations along
with the Battalion Chief assigned to that function to become directly answerable to POEM and
the Emergency Manager (EM) (also see Fire Operations, Chapter VI). In our estimation, it is
extremely important that the function of special operations be close to office of emergency
management because of the nature of the risks associated with a city like Portland. However, this
can be accomplished with very little loss of continuity by transferring the emergency liaison
function into the special operations slot under the auspices of POEM. The current Staff Captain
and Staff Lieutenant could also easily transition into the function as advisors and facilitators
answerable directly to the Special Operations Battalion Chief and ultimately to EM.
Recommendation 10:PF&R should consider moving the Battalion Chief position for
Special Operations along with the Staff Captain and Staff Lieutenant into the proposed
Special Operation Organizational Configuration under POEM. The Battalion Chief would
answer directly to the EM of POEM, and also become the liaison between the Office of the Fire
Chief and the Mayor. He/she will also provide supervision to the staff officers with their
expertise in emergency management. This proposed configuration will provide the necessary
continuity and connection between POEM and the Fire bureau.
Emergency Operations – Due to the unwieldy span of control previously mentioned
(and expanded upon in the Fire Operations chapter), we further recommend the addition of a
fourth battalion. The proposed changes will translate into the following proposed Organizational
Chart (Figure 6) for the Emergency Operations division.
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Figure 6: Proposed Emergency Operations Division
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Management Services Division – There are excellent working relations between the
Fire Bureau side and the business side of the department. This working relationship is reflected
in the fact that the PF&R has the best managed budget of the City agencies. Throughout our
entire triage assessment, there was only one instance where anyone on the management level
complained about any disparity between sworn and non-sworn personnel. That is a rare
occurrence in TriData’s experience with conducting fire department studies, and is a tribute to
the Bureau’s success.
As previously discussed in this chapter, there are opportunities to revise the
organizational structure to improve efficiency, effectiveness, and communication. Previous
recommendations include moving HRC to the Management Services Division. The HRC should
still be an integral part of the Core Leadership Team weekly meetings and the team is not
proposing that that arrangement change. Information Services is physically housed in the same
building (physical structure) as the logistics bureau; the move to this bureau is no real significant
shift at all. The following is the proposed organizational chart for the MSD.
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Figure 7: Proposed Organizational Chart for the Management Service Division (MSD)
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BUDGETING AND FINANCE
The Finance section of the Management Services Division is responsible for all the
Bureau’s financial activities, including accounts receivable and payable, the development of the
annual budget and capital improvement plan requests, projections of the year-end budget
balance, and cost analysis and financial reports. As shown in Figure 8, this section is organized
into two units: budget and accounting.
Figure 8: Budgeting and Finance
Finance
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For the past four fiscal years, the staffing and the budget for the Finance section have
remained fairly stable. Table 4 shows the section’s budget and FTEs for the past four fiscal
years.
Table 4: Finance Section Budget and FTEs

Year
FY05–06
FY04–05
FY03–04
FY02–03

Section
Budget

Section
FTEs

Bureau
Budget

% of Bureau
Budget

Bureau
FTEs

% of Bureau
FTEs

$408,185
$384,570
$392,048
$383,411

5
5
5
5

$73,220,759
$69,516,607
$69,110,526
$66,821,036

0.6%
0.6%
0.6%
0.6%

699.53
700.00
701.00
710.00

0.7%
0.7%
0.7%
0.7%

Based on interviews with Management Services Division management, the current
organizational responsibilities and staffing are functioning at capacity. The Bureau’s Senior
Business Operations Manager, Business Operations Manager and the Senior Financial Analyst
are responsible for the Bureau’s budget process and internal financial monitoring, while three
accounting staff works on accounts payable, purchasing, petty cash, and financial system reports.
Other major financial responsibilities for the Bureau have been assigned to other divisions, and
during the interviews, there was some discussion that Finance and the Management Services
Division should be responsible for all the Bureau’s financial activities.
In the past, the Finance section had additional responsibilities involving payroll and
accounts receivable, but Finance does not have the responsibility anymore for these two financial
activities: Bureau payroll and Fire Prevention accounts receivable and collections for code
enforcement. These two functions are now the responsibility of the Emergency Operations and
Fire Prevention Divisions, respectively.
The Bureau-wide payroll function is combined with the time and attendance function for
the Emergency Operations division. The BHQ’s Administrative Assistant is responsible for the
payroll function and also assists the BHQ’s Staff Captain in creating the roll call for the stations
and prepares EOPS time and attendance data that is used to establish the payroll. The roll call
information is part of the Bureau’s Journal system that is electronically transferred to the
Bureau’s payroll system. For the other Bureau Divisions, time and attendance sheets are sent to
BHQ Administrative Assistant where the information is manually input into the payroll system.
The BHQ Administrative Assistant spends about 1.5 days every two weeks inputting data into
the Bureau’s Payroll system. The Administrative Assistant has limited contact with the Finance
section and has more contact with the City of Portland Human Resources, which is responsible
for updating the pay rates used for calculating the payroll. At one point, someone from the MSD
section, not the Emergency Operations Division, input the 40-hour employee’s data in the
Payroll system, which required a minimal amount of staff time.
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The Fire Prevention Division is responsible for handling its own accounts receivable and
cash receipting for its code enforcement program involving inspections and permits. Prior to
2001, this function was the responsibility of Finance, but after reviewing the Bureau’s support
services in 2001, a consultant recommended transferring this responsibility from Finance to Fire
Prevention. The consultant believed that systems needed to be enhanced with regard to the
accuracy of information for customer billing, including addresses and location grid, and needed
to be more effective for enforcing and tracking delinquent collections. Another reason for the
transfer was also to decrease the overtime that was required by the Accounting Technician
position. An additional .5 FTE was also recommended to support the Division’s activities. The
Accounting Technician prepares invoices, processes payments, provides customer service over
the telephone and in the office, deals with delinquent accounts, and works with a collection
agency. She primarily works with her direct supervisor and has limited contact with Finance.
Finance remains in the process as an internal control to make sure that bank deposits are
reconciled with the bank statement.
Recommendation 10: Maintain the current systems employed for handling payroll,
accounts receivable, and collections in their respective divisions. Because the Finance section is
currently operating at capacity and because the existing organizations, the Emergency Operations
and Fire Prevention Divisions, appear to be capable of handling the payroll and accounts
receivable and collections functions, there appears to be no compelling reason to shift
responsibility for these two functions back to Finance. The Emergency Operations Division
employee responsible for processing the Bureau payroll has additional divisional responsibilities
not directly related to processing the payroll, and if a change were made, Finance would
probably have to use its limited resources to process the Bureau payroll.
For Fire Prevention’s accounts receivable and collections functions, the change in
responsibility was based on several issues that involved improving support for an enhanced fire
prevention program and reducing the overtime for the accounting staff. The original rationale for
making a change appears appropriate, and there appears to be no major issues requiring a change
in responsibility. The Bureau should, however, determine if the reasons and issues for the
responsibility change have been addressed and resolved.
Although Finance does not have direct responsibility for the Bureau payroll and the Fire
Prevention accounts receivable and collections, it is the unit that has the Bureau’s financial
expertise and that is probably recognized by the City’s financial units as the Bureau’s contact on
financial issues. Because of its expertise, Finance does have an indirect role to assure that the
financial practices being followed in these other divisions meet City guidelines and
governmental accounting and financial standards.

PLANNING AND ADMINISTRATIVE SERVICES
In keeping with the overall organizational culture and efficiency inherent in the Bureau
organization, Planning and Administrative Services (PAS) is a very well run section within
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PF&R. It is responsible for the majority of planning initiatives that the Bureau undertakes, and
uses a sophisticated data analysis mechanism to back up its findings. The comprehensiveness of
their efforts shows in the number of internal studies, benchmarks and statistical reports produced
by the section in conjunction with the input and direction set by the Core Leadership Team. As
shown in Figure 9, the section is organized into three units:
Figure 9. Planning and Administrative Services (PAS)
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Services

0.9 Principal
Management
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Management
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The duties that are tasked to the PAS are generally data analysis based and encompass the
following areas of expertise:
•
•
•
•
•
•
•
•
•
•
•
•
•

Data Analysis and Trending
Coordination of IT projects (see IT chapter for more details)
GIS analysis
Telecommunications (i.e., pagers, department telephones, cell phones, landlines)
Deployment Planning & Analysis
CFAI Accreditation
Five-Year Strategic Plan
Annual Business Plan
Benchmarking
Performance Measurement
Website Management
Internship Program and Temporary Hires
Contracts, Ordinances, and Mutual Aid Agreements
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The section prides itself in providing the impetus for innovative projects, and the upper
echelon of the Bureau encourages and works with the PAS to assiduously achieve improvements
in city services, customer service and organizational management. This section also creates,
monitors, and maintains all of the contracts entered into with PF&R. This includes the contracts
and coordination of audits and mutual aid contracts. In terms of the mutual aid contracts, this is
no small feat, because the contracts are complex and well-executed. This is especially true of the
mutual aid contract with Gresham, which splits the occupation and emergency coverage of
Station 45 between PF&R and the Gresham Fire Department (GFD) throughout the year, with
PF&R in the station seven months, and GFD five months. (See more on this in the Fire
Operations chapter.) Finally, the PAS maintains PF&R’s website and works on its ongoing
development.
We see no reason to change or tinker with the way the PAS section operates. It is a
positive and unique organizational system within PF&R that we do not regularly see in
departments across the country. In many ways, it is a section that is on the cutting edge of fire
management. One of the reasons it works so well is the symbiotic relationship the office has with
the hierarchy of the Bureau and the cooperation therein. It was pointed out to us during the triage
process that there is no us/them mentality in the way that the uniform and non-sworn entities
work together and this is the basis for the effectiveness of the unit.
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III. RISK AND DEMAND
A city’s risk of fire and other emergencies is affected by a variety of factors, including
the built environment, climate, geography, and population. Portland’s 144.9 square miles
encompass a diverse geographic range and multiple development types. There are many areas of
high risk throughout the city, but also some areas with few or no major fire or emergency risks.
This chapter reviews the major risks in Portland, their impact on Portland Fire and Rescue
(PF&R), past demand, and projected demand.

RISKS
Airport – Portland International Airport (PDX) is a 3,200-acre airport located on the
northern side of Portland about five miles from downtown. Airport grounds include parking lots,
maintenance hangers, general aviation facilities, and a recreational area. The airport serves over
thirteen million passengers and handles nearly three hundred thousand tons of freight a year.
Portland’s airport also is home to several units of the Oregon Air National Guard.
The FAA designates PDX as an Index E facility, the highest category. This means the
airport is able to provide fire and rescue support to aircraft over 200 feet in length and up to 23
feet in width.
PF&R provides primary fire and EMS service to PDX facilities and support to aircraft
emergencies. Currently, PDX maintains a fire department primarily for crash rescue. This station
is staffed with 10 personnel 24 hours a day, seven days a week. The station includes four airport
rescue firefighting (ARFF) trucks, one structural pumper (fire engine), an advanced life support
unit, and a water-rescue boat.
Port – The Port of Portland is the second largest export point on the West Coast. It is the
largest export point of wheat in the United States and the third largest export point of grain in the
world. It serves also as a key import point for limestone, steel, oil, and automobiles. The Port
handled over $12 billion in trade value in 2004.
The Port operates from four terminals, T2, T4, T5 and T6 located in Fire Management
Area (FMA) 6, 22, and 17 respectively. The terminals occupy more than 600 acres of land.
Terminal 6 is the primary terminal for ocean container ships on the Columbia River. The high
volume of shipping along the rivers presents increased potential for an emergency incident
involving the port facilities.
High-Rises – High-rise firefighting is labor intensive even if a fire is contained by a
sprinkler system. High-rise fires often require at least a second alarm assignment, even for minor
fires. The logistics of high-rise firefighting include the need for personnel to use stairways to
transport equipment, handle logistics, and provide relief for other firefighters.
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Road Network – The street network in Portland ranges from straight, grid patterned
city roads to winding mountain roads and limited access, high-speed interstates (Map 1). This
presents the department with a wide range of vehicular risks and travel speeds.
Emergency vehicle response times are affected by traffic congestion, the type of roads
being driven, and a number of measures taken by communities to control and reduce traffic in
residential neighborhoods. Narrow streets, one-way streets, and traffic calming measures all can
negatively affect emergency response times. The impact of traffic calming is discussed in
Chapter IV, Determining Resource Needs.
Map 1: Major Road Network and Fire Stations

The major highways include Interstates 5, 405, 84, and 205, and Highway 26. Interstate 5
(I-5) is a major north-south highway that runs the entire length of the West Coast from Southern
California to the border of Canada. In Portland, I-5 runs through downtown on the eastern side of
TriData, a division of
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the Willamette River. Interstate 405 connects the western portion of downtown to I-5. Interstate
84 runs east from its downtown interchange with I-5 generally along the path of the Oregon
Trail. It goes east out of the city and terminates in Utah. Interstate 205 serves as a bypass of I-5
around the eastern side of Portland.
There is a high incidence of vehicle crashes, which include entrapment, car fires, and
multiple injury accidents (4,132) with PF&R response in FY05. This creates the potential for
major emergency incidents from hazardous payloads.
Highways present a two-fold risk operationally: a higher chance for accidents while
driving at higher speeds in more traffic and a higher risk of being hit by other drivers while at the
scene of an incident.
Railway – There are several major rail lines operating throughout Portland. Union
Pacific operates some of the largest lines and has a major switching station and locomotive
service facility in the area. The rail lines serve as a major connection for the freight coming into
and going out of the port terminals. Rail lines present risks in the types of cargo carried as well
as challenges to emergency response because they often cross roadways slowing response times
and increasing the chance for a collision between a train and an automobile.

TriData, a division of
System Planning Corporation

31

March 2006

Portland Fire and Rescue
Service Delivery System Study

Chapter III. Risk and Demand Analysis

Map 2: Rail Lines in Portland

Earthquakes – There are several faults running through the Portland area. The Oatfield
Fault is 30 miles long and runs just outside the western edge of the city. The East Bank Fault is
30 miles long and runs through the Portland basin on the east side of the Willamette River. The
East Bank Fault runs from FMA 25 northwest to FMA 22 and passes near some of the densest
parts of the city. The longest fault is the 50 mile long Portland Hills Fault which runs northwest
through the central core of the city and along the Tualatin Mountains.5
There have been several earthquakes near Portland around magnitude 5.5 since the
recording of earthquakes began. There have also been several smaller (2–3 magnitude)
earthquakes in the region over the past 15 years.6 Portland has also felt the effects of major
5
6

http://earthquake.usgs.gov/qfaults/or/van.html
http://neic.usgs.gov/neis/epic/epic_circ.html
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earthquakes that occurred in the Puget Sound region, such as the 1949 magnitude 7.1 earthquake
near Olympia, WA, and the 1965 magnitude 6.5 quake located between Seattle and Tacoma.7
Because of the threat of a major earthquake impacting Portland, the city has been in the process
of retrofitting PF&R’s stations. At the time of this study, only four of the stations had not been
retrofitted, but all were scheduled to be completed in the near future.
Landslides – The Federal Emergency Management Agency (FEMA) estimates that
landslides nationally cause up to $2 billion in damages a year. Landslides are common on the
western side of Portland in the Tualatin Mountains/Forest Park area. There are some areas,
however, east of the Willamette River that have also experienced landslides. This is especially
prominent during the winter months when periods of heavy rain are very likely. Map 3 shows
areas prone to landslides in Portland.

7 http://neic.usgs.gov/neis/states/oregon/oregon_history.html
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Map 3: Landslide Prone Areas in Portland

Wildfires – Wildfire risks are generally defined in terms of wildland-urban interface
areas, which come in multiple forms. Occluded interface areas are completely surrounded by
urban development such as city parks. Mixed interface areas are covered predominantly by
vegetation but have some homes and other structures. Finally, there are the classic interface areas
where homes abut wildland vegetation along a broad front.
According to the Oregon Department of Forestry, the state averages slightly over 1,000
wildfires a season (May through December). This comes at the cost of 22,000 acres of land.8 In
Portland, many of the areas prone to landslides also present a wildfire risk, as shown in Map 4.
This means that once a wildfire begins it is difficult to combat due to the topography.

8

http://www.odf.state.or.us/DIVISIONS/protection/fire_protection/stats/firecharts.asp?id=3070105
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Map 4: Wildfire Risk Areas in Portland

Floods – Portland is located near the confluence of the Willamette River and the
Columbia River. The Willamette River flows through the downtown area, and the Columbia
River flows along the northern border with Washington State (Map 5).
Floods can damage fire protection systems, delay response times of emergency
responders and disrupt water distribution systems. All of these factors lead to increased dangers
from fire and decreasing firefighter capabilities.
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Map 5: Portland’s 100-Year Floodplain

Hazardous Materials (Hazmat) – Hazardous materials risks arise in manufacturing
facilities, transportation networks, and many other places. In Portland, there is a Hazmat risk on
the interstates, railroad system, port terminals, and industrial areas. Chemical plants, foundries,
and tank farms located throughout the city present additional Hazmat risk. The majority of
permitted Hazmat sites are located near heavy freight rail lines and along the rivers, as seen in
Map 6. In FY05, there were 2,669 Hazmat related incidents in Portland.
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Map 6: Portland Hazmat Locations

Additional sites with Hazmat permits include drycleaners, paint shops, and mechanics
who store chemicals on-site. Portland utilizes three risk levels to categorize Hazmat risks. Risk
level 2 and 3 are the higher risk, and are less frequently subject to emergency incidents.
Age Demographics – Studies have shown the elderly create a disproportionate level of
demand for fire departments; a high percentage of most departments’ medical workload comes
from the population aged 65 and older. Data from the 1990 and 2000 censuses and the change in
percent of the population by age range is shown in Table 5.
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Table 5: Population Age Demographics, 1990 and 20009
1990
Year
Under 20 years
20 to 34 years
35 to 54 years
55 to 64
65 and over
Total
Average Age

Number
107,106
115,672
118,202
32,682
63,657
437,319
36.4

2000
Percent
24.5
26.5
27.0
7.5
14.6
100.0

Number
125,931
137,042
165,086
40,213
60,849
529,121
36.4

Change in Percent
Percent
23.8
25.9
31.2
7.6
11.5
100.0

Net

Growth

-0.7
-0.6
4.2
0.1
-3.1

-3%
-2%
15%
2%
-21%

–

The average age of the population did not change during the time period; in contrast, the
median age of the United States and Oregon increased 2.3 and 1.7 years, respectively.10 While
the youngest portion of the population grew less than 18 percent, the portion aged 35 to 54 years
grew nearly 40 percent. This increased the average age, but declines in the 65 and older
population—those with highest fire and EMS risk countered this trend.
The largest increase was in the 35 to 54 year old age group. This generation has not
reached the age at which they are expected to use a disproportionate amount of emergency
medical services, but will move into the elderly segment of the population over the next 25 years.
This aging is a reason to expect high per capita increases in emergency medical incidents in
about a decade. On the other hand, the population aged 65 and older has been affecting per capita
demand totals in the recent past (1994–2005). This is the only segment of the population that
decreased between the past two censuses, and occupied a lower proportion of the population than
is expected in the near future. The proportion of departmental workload coming from the elderly
was much lower than can be expected in the future. In summary, the elderly population declined
during 1990–2000, and the result was a lowering of demand for EMS services; this ratio will
reverse in the immediate future and an increase in per capita EMS incidents will likely follow.
Recommendation 11: The city should continue to monitor age demographics. A
population’s demographics can change over time. Portland has had an unusual change and may
have a large shift upwards in coming years, following other cities. Anticipating these changes
allows a provider to address the need for changes in protocol, station location, and deployment.

POPULATION
Portland, the largest city in Oregon, is primarily located in Multnomah County; less than
one percent of the city’s population is located in Clackamas County and Washington County.

9

Source: 1990 and 2000 Census 100 Percent Data
Average ages were approximated using 1990 and 2000 Decennial Censuses and median ages are from Age 2000:
Census 2000 Brief.
10
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The city’s 2004 population was estimated at 550,560 (as of July 1). This is more than three times
the size of the next largest city in Oregon; as so really has no comparison peers in the state.11
Population estimates for fiscal years (FY) 1994 through 2004 were supplied by the city.
These estimates were used to project the population through FY25. Several methods were
considered including average yearly increase, geometric mean of yearly increases, and linear
regression with a least squares fit. An annual growth rate slightly above 1.0 percent was chosen
and applied to produce the projected population through 2025.12 This rate is somewhat above the
projected annual growth of Multnomah County (0.6 percent).13 A higher proportion of young
adults between the ages of 20 and 34 and higher rates of migration into the city are major reasons
for this slightly higher growth rate.14 This can be described as low to moderate growth. Table 6
shows the estimated population of Portland between FY95 and FY25.
Table 6: City Population, FY95 – Projected FY25

Actual

Projected

Year

Population
(July 1)

FY95
FY00
FY05
FY10
FY15
FY20
FY25

497,600
531,600
556,202
585,294
615,907
648,122
682,021

These totals are shown graphically in Figure 10. The population is expected to exceed
600,000 by 2013. This is a net increase of 5,909 persons per year over an eight-year period.
Increases of a similar magnitude are projected to continue, bringing totals above 682,000 in
2025. These population increases will undoubtedly increase the department’s demand in the
future.

11

Source: 2004 Oregon Population Report, July 1, 2004 Estimates.
A linear regression with least squares fit was chosen and the R-coefficient squared was above 0.96.
13
Source: Office of Economic Analysis, Department of Administrative Services, State of Oregon (July 2004).
Immigration data is also found in this document.
14
Source: 2000 Decennial Census (age data)
12
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Figure 10: Portland Population, FY95–FY25
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DEMAND
As noted before, PF&R’s long-term needs depend in a large part on the expected future
demand for services and workloads of individual units. Demand is the number and types of calls
for service—services provided by the entire fire department. Analysis of demand indicates which
times of day and where different types of service are used the most. Results of demand analysis
then allow decision-makers to determine the appropriate number and placement of resources and
staffing methodologies (e.g. staffing extra units during peak demand times) for their community.
Demand for service varies between communities for a number of reasons. For example,
the degree of urbanization, community income level, and overall age and health of the population
impact demand. Demand also is affected by the degree to which fire and EMS services are
publicized and to which the public is encouraged to call for service. Citizens will typically call
for 911 service disproportionately more in a city than in rural areas with suburban communities
somewhere in between.
In FY05, PF&R responded to just over 59,600 incidents with 70,167 unit responses. The
number of incidents is not to be confused with the number of unit responses. An emergency call
may require the response of more than one unit, but only one incident number is generated. For
TriData, a division of
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example, for a residential fire, PF&R dispatches four engines, one truck, and two Battalion
Chiefs to a first alarm; this is one incident with seven unit responses.
Methodology – The project team used two models to forecast future demand. This
projection procedure was developed over the past 24 years of conducting fire department studies.
The number of incidents in a given year can be predicted to fall between the two projections with
a fairly high degree of likelihood. The first method assumes that per capita demand will remain
constant; as a result, demand will grow at the same rate as the population. Since population
growth is predicted to be positive, this method produces increasing call totals for Portland.
However, per capita demand has often been shown to increase over time, leveling out at
some point. This increase in demand is often termed increased utilization of services. The growth
is often attributed to aging of the population or an increase in the community’s confidence in (or
awareness of) fire/EMS service. Increased cell phone usage and many patients’ preference to be
admitted via emergency rooms instead of traditional hospital visits are also possible causes for
increases in per capita demand on the EMS side. Therefore, the estimated demand produced by
holding per capita demand constant is often lower than actual demand. Thus, the second method
assumes that per capita demand will continue to grow as it has in recent years for the foreseeable
future. Although growth can be negative, this method is called the increased utilization or
increased demand model. This method tends to overestimate the number of future incidents,
because demand per capita is likely to level out at some point if not decrease.
Each of these models represents an extreme case: best and worst case scenarios, which
are referred to throughout this report as low and high demand projections.
The aggressive totals produced by the increased utilization of services model are the
result of per capita demand undergoing exponential growth. When this growth rate is slowed, a
less aggressive upper bound is established.15
Current Demand – Demand is distributed across the system (among stations and units)
and varies by hour (Figure 11), day (Figure 12), and month (Figure 13). Differences in activity
result from the characteristics of the community. Some of these characteristics include where
people live, traffic patterns, and outdoor events and activities during the summer. Severe storms,
high heat, droughts, average age of the population, and education are also factors that affect
demand.

15

Positive growth rates were slowed by a factor of one-half after seven years, and negative growth rates were
slowed by a factor of one-half after five years. This is because demand is unlikely to continue to grow or fall at the
observed rate for the entire 20-year period.
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Figure 11: PF&R Demand by Time of Day, FY2005*
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*Good Intent encompasses all incidents where an actual fire was not discovered. These include incidents like
automatic alarms, good intent calls, false alarms, and others not in the Fire and EMS category.

In FY05, 72.2 percent of overall demand for service in Portland occurred between the
hours of 8 A.M. and 10 P.M. Demand was lowest in the early morning between 4 A.M. and 6 A.M.,
which is consistent with trends observed in other jurisdictions. Demand was relatively steady
throughout the week, with fires having a higher demand during the weekends. Demand peaked in
July and August. Analysis showed that the spike in fire demands in July was due to an increase
in the number of grass, bark dust, and tree fires. Many of the fires are possibly the result of
Fourth of July related celebrations as 25-30 percent of fires in July occurred on the fourth and
fifth.
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Figure 12: PF&R Demand by Day of Week, FY2005*
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*Good Intent encompasses all incidents where an actual fire was not discovered. These include incidents like
automatic alarms, good intent calls, false alarms, and others not in the Fire and EMS category.
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Figure 13: PF&R Demand by Month, FY2005*
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*Good Intent encompasses all incidents where an actual fire was not discovered. These include incidents like
automatic alarms, good intent calls, false alarms, and others not in the Fire and EMS category.

On average, PF&R responds to over 57,000 incidents a year, of which nearly 70 percent
are EMS in nature. Fires and other incidents comprise the other 30 percent of incident totals.
Finally, demand is sometimes affected by response protocols. The number of incidents is not to
be confused with the number of unit responses, which will be discussed shortly. An emergency
call may require the response of more than one unit, but only one incident number is generated.
For example, PF&R dispatches four engines and a truck; this is one incident with five unit
responses.
Past Demand –Table 7 shows demand for services divided into three categories: fires,
EMS, and other calls. Total incidents displayed an upward trend overall, increasing seven times
and exceeding the average for the time period each year since FY00. The majority of this
increase is from the EMS category, which is typical nationally. Incidents in this category
exceeded the 10-year average each of the last five years, reaching a high point in 2005. On the
other hand, fires saw a high of 3,203 in FY95 and decreased during the time period. The final
category, other incidents, displayed the largest amount of variability. When the entire time period
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is viewed, a trend appears difficult to isolate; however, the final half of the period showed
incidents of this type to be approaching a level slightly below the 10-year average.
Table 7: Portland Fire and Rescue Incidents, FY95–FY05
Year
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005

Fire

EMS

Other

Total

3,203
2,860
2,738
2,527
2,654
2,853
2,790
2,549
2,706
2,528
2,204

35,011
29,441
24,630
27,880
31,968
33,709
36,210
39,677
38,707
38,929
39,769

11,967
22,826
28,568
27,076
20,691
21,034
20,663
18,162
17,526
19,215
17,723

50,181
55,127
55,936
57,483
55,313
57,596
59,663
60,388
58,939
60,672
59,707

Each of the incident categories is further analyzed below. Incident totals tell half the story
of a department’s demand. The next step is to normalize incident totals by population totals to
analyze per capita demand for services.
Per Capita Demand – The size and relative age of the population along with past
demand are essential elements required to project a department’s demand for services. The
logical way to combine both population and demand is demand per capita—simply put, the
number of incidents divided by the size of the population yields the number of incidents per
person. Demand for PF&R services since FY95 was analyzed in order to predict future demand.
Per capita demand for services is shown in Table 8 and depicted graphically in Figure 14. (Note
per capita demand has been multiplied by one thousand for ease of observation in each of the
incident categories.)
Table 8: PF&R per 1,000 Population Demand, FY95–FY05
Year
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
TriData, a division of
System Planning Corporation

Fire

EMS

Other

Total

6.5
5.7
5.4
5.0
5.2
5.6
5.2
4.8
5.0
4.6
4.0

70.7
59.2
49.0
54.8
62.7
65.8
68.1
74.0
71.9
71.4
72.2

24.2
45.9
56.8
53.2
40.6
41.1
38.9
33.9
32.6
35.2
32.2

101.4
110.8
111.2
113.0
108.5
112.4
112.2
112.6
109.5
111.3
108.4

45

March 2006

Portland Fire and Rescue
Service Delivery System Study

Chapter III. Risk and Demand Analysis

Figure 14: PF&R per Capita Demand, FY95–FY05
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Two trends are readily apparent. Fires saw steady decreases; although slight, the trend in
this category is towards negative growth. This could be the result of prevention efforts. At any
rate, the decrease in fires echoes the national trend. On the other hand, EMS incidents
experienced strong positive growth. The final category, other incidents, displayed more
complicated behavior.16 The slight downward trend from 1999 through 2004 is believed to
reflect the true nature of future demand. These trends, discussed qualitatively, will be measured
quantitatively in the next section and applied to determine future demand.
Recommendation 12: Monitor yearly per capita demand by category and analyze data
every five years. This is an important step in targeting prevention efforts. Sustained movement
against defined trends should be identified and analyzed for cause and eventual effect on
workload.
INTERJURISDICTIONAL COMPARISONS: While the trends in Portland are most pertinent
to the PF&R, it can also be important to see where the PF&R stand in comparison to other
departments in terms of per capita demand and mix of calls. A review of what other departments
in similar areas are experiencing can shed light on what future trends might be in Portland.
16

Source: fire department data, 1999-2005.

TriData, a division of
System Planning Corporation

46

March 2006

Portland Fire and Rescue
Service Delivery System Study

Chapter III. Risk and Demand Analysis

Comparison with other departments also gives the PF&R an idea of which departments are most
similar in terms of demand and services, which provides a better basis for comparison of number
of stations, number and type of units, staffing, etc.
Calls per capita, or in this case per 1,000 population, is an important measure of demand
(and is used below for demand projections). The PF&R is below the average for the comparison
group at 107 calls per 1,000 population—the lowest of the comparison group. The number of
calls per 1,000 population, as seen in Table 9, varied from the low in Portland to a high of 191 in
Cincinnati.
Table 9: Calls per 1,000 Population

Jurisdictions

Total
Incidents

Fire
Calls*

EMS
Calls

Fire
Calls/1000
Pop

EMS
Calls/1000
Pop

All
Calls/1000
Pop

63,017
78,333
63,902
75,839
56,919
70,000
50,000
59,707
64,715

11,948
26,893
19,840
15,215
19,317
20,000
20,000
19,932
19,143

51,069
51,440
44,062
60,624
37,602
50,000
30,000
39,775
45,572

36
48
43
27
41
33
45
36
38

155
92
95
108
79
83
68
72
91

191
141
138
135
120
117
113
107
130

Cincinnati, OH
Denver, CO
Sacramento, CA
Seattle, WA
Long Beach, CA
Charlotte, NC
Kansas City, MO
Portland, OR
Average

*Fire calls includes all non medical-related or EMS calls (i.e., fires, false alarms, automatic aid)

The PF&R and Cincinnati each have 36 fire calls per 1,000 population. The major
difference in call volume is within the EMS category. It is important to note that Cincinnati
provides EMS transport, which may contribute somewhat to the higher EMS call volume. There
may be other reasons too, such as the difference in the demographic mix, economic base, etc.
PF&R’s EMS demand is the second lowest in the comparison group. Even compared to
other departments that are not responsible for EMS transport, it still ranks the second lowest.
This is good news.
Table 10 shows the division of calls by type for the comparison group. EMS calls
constitute the largest percentage of the calls in most departments, which is common across the
nation.
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Table 10: Mix of Calls
Provides
EMS
Transport

Jurisdictions
Cincinnati, OH
Seattle, WA
Charlotte, NC
Sacramento, CA
Portland, OR
Denver, CO
Long Beach, CA
Kansas City, MO
Average

Percent Fire

Percent EMS

19%
20%
29%
31%
33%
34%
34%
40%
30%

81%
80%
71%
69%
67%
66%
66%
60%
70%

Yes
Yes
No
Yes
No
No
Yes
No

The PF&R experiences about 67 percent of its demand in EMS, which is slightly below
the average for the group. Again, this can be attributed to not providing EMS transport or
differences in dispatch protocols. That is, Portland is dispatched only on the most important or
serious medical emergencies.
Observed Growth – After calculating past demand for each category, the trend was
analyzed to determine the expected trend in the future. Several mathematical measures were
considered for each incident category. These measures include the mean of yearly per capita
increases, the geometric mean of yearly per capita increases, and a least squares fit linear
regression model applied to per capita demand. For fires, per capita demand from FY94 through
FY03 was used and FY03 demand will be used as the baseline for projections.17 For EMS, per
capita demand from FY99 through FY05 was used with a baseline from FY05.18
Each incident category was individually analyzed to determine which measure best
describes the observed growth rate to use in projecting future incidents. This figure, representing
growth trend quantified, will be called the observed growth rate. These rates are shown in
Table 11.
Table 11: Observed Growth Rates
Fire

EMS

Other

-2.9

2.4

-2.5

17

The small number of fires in 2004 is believed to be an outlying value; therefore this low value was not used for
trend analysis.
18
The first four years of the time period moved contrary to the overall trend and were eliminated.
TriData, a division of
System Planning Corporation
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Both fires and other incidents decreased during the observed period while EMS incidents
increased. Each of these rates can be described as moderate in magnitude. Each of these rates
will be applied in the demand projections.
Demand Projections – Using population projections supplied by the city and the
observed per capita demand growth rates discussed above, low and high demand projections
through FY25 were created. Table 12 shows the projections by incident category. The low
demand projection grows only as a result of projected population increases but has been
supplemented by a one-time increase, which reflects the unlikelihood of zero growth in per
capita demand. The best-case scenario projects department incident totals to remain below
70,000 through FY25. On the other hand, high demand could produce incident totals above
70,000 as soon as FY12.
Figure 15 illustrates the low and high demand projections for total incidents.
Table 12: Low and High Demand, FY06–FY25
Fiscal
Year
FY06
FY07
FY08
FY09
FY10
FY11
FY12
FY13
FY14
FY15
FY16
FY17
FY18
FY19
FY20
FY21
FY22
FY23
FY24
FY25

Fire

EMS

Low

High

2,330
2,456
2,409
2,362
2,317
2,306
2,296
2,286
2,275
2,265
2,255
2,245
2,235
2,225
2,215
2,205
2,195
2,185
2,175
2,165

2,367
2,530
2,556
2,582
2,608
2,635
2,662
2,689
2,717
2,745
2,773
2,801
2,830
2,859
2,888
2,918
2,948
2,978
3,008
3,039

TriData, a division of
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Other

Total

Low

High

Low

High

Low

High

41,167
42,106
43,044
43,486
43,931
44,381
44,836
45,296
45,760
46,229
46,703
47,181
47,665
48,153
48,647
49,146
49,649
50,158
50,672
51,191

42,176
43,137
44,099
45,642
47,240
48,893
50,604
51,749
52,920
54,117
55,341
56,593
57,873
59,183
60,521
61,891
63,291
64,723
66,187
67,684

17,457
17,187
16,923
16,662
16,406
16,364
16,322
16,280
16,238
16,197
16,155
16,114
16,072
16,031
15,990
15,949
15,908
15,867
15,826
15,786

17,681
17,634
17,815
17,998
18,182
18,368
18,557
18,747
18,939
19,133
19,329
19,527
19,727
19,929
20,134
20,340
20,549
20,759
20,972
21,187

60,954
61,748
62,376
62,510
62,654
63,052
63,454
63,862
64,274
64,691
65,113
65,540
65,972
66,409
66,852
67,299
67,752
68,210
68,674
69,143

62,223
63,301
64,469
66,222
68,030
69,896
71,823
73,185
74,575
75,994
77,443
78,921
80,430
81,971
83,543
85,148
86,787
88,460
90,167
91,910
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Figure 15: Low and High Demand, FY95–FY25
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IV. DETERMINING RESOURCE NEEDS
When, where, and how much are the common questions asked by administrators, city or
county council, and citizens when it comes to determining the resources for government.
Determining the proper level of resources to deploy for a fire department involves asking the
same questions as well as balancing the safety concerns of citizens and the financial situation of
the local government.
Of the ‘when, where, and how’ questions “where” is the biggest question and has the
most impact on other decisions. Some of the areas it can impact include: how many units are
needed, how big should they be, and when should the units be deployed. All of these impact
overall cost. Poorly placed fire stations, apparatus, and personnel often results in more resources
being placed in the community than are needed to provide the desired level of service. The
availability of land to build on impacts the cost and the size of a new station, which can also
impact the types of apparatus that can be located at that station.
Deciding how many emergency response resources to deploy, and where, is not an exact
science. There are no perfect deployment models. The ultimate decision is based on a
combination of risk analysis, professional judgment, and the city’s willingness to accept more or
less risk. Accepting more risk generally means that fewer resources are deployed, though
deploying more resources is no guarantee that loss will be less, especially in the short term.
Obviously, there are many pieces to consider, but there are some good sources to draw on
to help make the decisions. In this chapter we review some of the available sources, including the
Insurance Services Office (ISO), the National Fire Protection Agency (NFPA), the Commission
on Fire Accreditation International (CFAI), the Occupational Safety and Health Administration
(OSHA), and comparable departments across the nation. The purpose of this review is to outline
standards to be used later in the report for answering the following questions:
•
•
•
•
•
•
•

What should the Bureau’s minimum crew size and overall staffing level be?
Are there opportunities for more effective and/or more efficient use of Bureau
resources?
Are Bureau stations located optimally throughout the city considering the various
services offered by the Bureau?
Are there options for mergers and/or expanded cooperation with neighboring
jurisdictions beyond mutual aid agreements?
How does the level of risk in Portland compare to other jurisdictions nationwide?
How do the services provided by the Bureau correspond to those provided by similar
jurisdictions?
Are there opportunities for capital investment that would enhance Bureau services
and/or result in long term cost savings?

TriData, a Division of
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SOURCES TO AID IN DEVELOPING CRITERIA
A number of sources have been cited to aid in benchmarking Portland.
Insurance Services Office (ISO) – The ISO is a national insurance engineering
service organization that assigns a public protection classification (PPC) to jurisdictions based on
fire department services. Insurance companies typically establish insurance rates for individual
occupancies or groups of occupancies based on the PPC. PPCs are established using the ISO’s
Fire Suppression Rating Schedule (FSRS). Once widely used by fire departments to evaluate
system performance, the FSRS’s use is somewhat limited in that it only evaluates fire protection
(not EMS, which most fire departments now provide to some degree). Also, the FSRS does not
consider efficiency (e.g., how many resources are deployed in comparison to the number of
actual calls). Though not as widely used now, ISO ratings are still appropriate to consider as part
of a more comprehensive system performance review. Combined with other assessments, ISO
standards are useful, but not by themselves.
ISO RATING: To analyze a community’s fire protection, the ISO uses a grading system
of 1 to 10. A community protection factor of one is the highest possible grade with insurance
rates likely to be lowest for the community (ratings increase by 1 for every 10 credits, e.g., Class
1 = 90.00+ credits, Class 2 = 80.00–89.99, Class 3 = 70.00–79.99, etc.). A community with a
Class 10 rating means that there essentially is no recognized fire protection system or availability
of water for fire suppression. Only a very small number of communities with very effective
water distribution systems and mostly career fire departments are able to achieve a rating of one.
Portland Fire and Rescue was last evaluated by the ISO in 1972 and currently holds a
Class 2 rating.
In 2000, the nation’s largest home insurance carrier, State Farm, announced it would
cease to use the ISO PPC as the basis for its home insurance rates, and would use its own internal
data to determine rates. While the exact effects of this are yet to be seen, for economic reasons it
is unlikely that State Farm’s rates will be much different than those determined by the ISO
method. In addition, most insurance carriers band groups of ratings together for efficiency; thus,
there may be no difference in treatment of a Class 1 versus a Class 4. Therefore, depending on
the rating system used by individual insurance carriers in Portland, there may be little or no fiscal
advantage to property owners by being in a certain PPC.
According to a report issued by the ICMA in 2002:
In its practical application, the rating schedule is a tool used for assessing
the insurance rate charged in a specific community on a specific property.
Generally, the better the rating schedule classification, the lower the
insurance premium charged. Although one cannot say with certainty what
the effect of an improved rating schedule classification might be in a
specific community, improvements in the classification in communities
TriData, a Division of
System Planning Corporation
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with between 10 and five tend to result in lower insurance premiums for
residential properties. Improvements when the community has ratings
better than five can result in lower premiums on commercial and industrial
properties but will usually have a negligible effect on premiums for
residential properties.19
ISO ratings are somewhat limited in their application because they are related mostly to
the performance of the water system and water pressure to deal with a large-scale fire, rather
than the every day house fire (40 percent of the rating is based on water availability for fire
suppression). As noted in the ISO’s Fire Suppression Rating Schedule, “The Schedule is a fire
insurance rating tool, and is not intended to analyze all aspects of a comprehensive public fire
protection program. It should not be used for purposes other than insurance rating”20 A
community may have an excellent fire department and communications system, but it may have
a higher numerical rating if the water distribution system is not constructed to ISO standards.
The three components evaluated by ISO in making a final determination of rates are:
•
•
•

Fire department: number of engines, training, personnel, procedures, etc. (50 percent).
Equipment accounts for 26 percent, personnel for 15 percent, and training for the
remaining 9 percent.
Water supply (40 percent).
Emergency dispatching and communications (10 percent).

A review of the Fire Suppression Rating Schedule can be useful to city decision-makers
when trying to develop an understanding of the components evaluated by ISO engineers as part
of their community survey process and as a tool in developing a comprehensive analysis of their
fire department. A brief overview of the rating system is given below.
Fire Department – Fifty percent of the overall grading is based on the number of engine
companies and the amount of water a community needs to fight a fire. ISO reviews the
distribution of fire companies throughout the area and checks that the fire department tests its
pumps regularly and inventories each engine company's nozzles, hoses, breathing apparatus, and
other equipment. ISO also reviews the fire company records to determine:
•
•
•
•

The types and extent of training provided to fire company personnel,
The number of people who participate in training,
The number of firefighters responding to emergencies, and
The maintenance and testing of the fire department's equipment.

Water Supply – Forty percent of the grading is based on the community's water supply.
This part of the survey focuses on whether the community has sufficient water for fire
suppression beyond daily maximum consumption. ISO surveys all components of the water
19

International City/County Management Association, Managing Fire and Rescue Services, 777 N. Capitol Street,
N.E., Washington, DC, 2002, p. 293.
20
Fire Suppression Rating Schedule, Edition 02-03, ISO Properties, Inc., 2003
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supply system, including pumps, storage, and filtration. Observations of the tests at
representative locations in the community are used to determine the rate of flow the water mains
provide. Finally, the distribution of fire hydrants is examined to ensure that no location is more
than 1,000 feet from the closest hydrant.
Under the guidelines established by ISO, a community is eligible for Class 8 or better
rating if the municipal water supply is capable of delivering at least 250-gallons per minute
(gpm) for a period of at least two hours. The 250-gallon per minute flow is in addition to the
daily maximum rate of consumption.
Dispatch and Communications – Ten percent of the overall grading is based on how
well the fire department receives and dispatches fire alarms. Field representatives evaluate the
communications center looking at the number of operators at the center, telephone service
(includes the number of telephone lines coming into the center), and the listing of emergency
numbers in the telephone book. Field representatives also look at the dispatch circuits and how
the center notifies firefighters about the location of the emergency.
National Fire Protection Association (NFPA) – The NFPA is an international,
nonprofit organization dedicated to reducing the worldwide burden of fire and other hazards on
the quality of life by developing and advocating scientifically based consensus codes and
standards, research, training, and education. The NFPA recommendations are standards and
guidelines developed by committees of chief officers, volunteer representatives, union officials,
and industry representatives. Although the NFPA’s standards are not legally binding, they are
often codified into local ordinances, and it is important to consider NFPA standards whether or
not they are adopted locally since NFPA standards sometimes become the de facto standard for
evaluating different levels of fire and emergency service protection.
Commission on Fire Accreditation International (CFAI) – Another highly
influential group, the CFAI consists of representatives from the International Association of Fire
Chiefs (IAFC) and the International City/County Management Association (ICMA). The CFAI
and the accreditation process were designed to establish industry-wide performance measures for
overall organizational performance and the establishment of the standard for a jurisdiction is
purely voluntary. While a small fraction of fire departments across the nation (about 100) have
gone through the accreditation process and others are working toward that goal, most
departments are focusing on the creation of a “Standards of Response Coverage” document (one
of four items required for accreditation). The standards of coverage concept has become proven
so useful that the CFAI expanded the original 44-page chapter into a 190+ page “how-to”
manual.
The CFAI does not make many explicit recommendations on standards for fire/EMS
departments to adopt. Rather, it encourages a thorough assessment of risks in the community,
public expectations and the resources needed to meet expectations given the risks. The creation
TriData, a Division of
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of written standards should then be based on that assessment. Part of the methodology for setting
standards includes looking at what other, similar communities are doing.
Occupational Safety and Health Administration (OSHA) – OSHA develops
regulations to protect workers from occupational injuries and illnesses. While there are many
regulations that apply to firefighting operations, one of the most critical is 29 CFR 1910.134,
which addresses requirements for respiratory protection in IDLH (immediately dangerous to life
and health) atmospheres, including structural firefighting. In such cases, personnel are required
to work in teams of two, with two personnel operating inside the IDLH and two personnel
standing by outside the IDLH in the event the entry team becomes incapacitated. This regulation
is most commonly referred to as the “Two-in/Two-out” rule.
Interjurisdictional Comparisons – To gauge a department’s performance, it is often
helpful to compare it with other departments that are similar in size, offer the same range of
services, and are similar in scope and complexity. This section discusses how PF&R compares to
other fire departments around the nation. Though not totally conclusive, when components of the
comparisons are far above or below the average, a logical question to ask is why. There might be
good reasons for not being close to the average; for example, some departments have greater risk
in their service area and thus need more resources, which require more money. Regardless,
comparisons with similar departments provide a good starting point for benchmarking and
raising questions related to system performance.
While interjurisdictional comparisons can be subject to misinterpretations of data that
cannot be perfectly compared or defined, they are still of value. Benchmarking is useful as an
input into the planning process, but is not directly indicative of the quality of the services
provided by PF&R. Analytically, benchmarking is simply a point of reference used to improve
the understanding of the department as a whole. It is not the intent of this section to make
definitive judgments or implications regarding the quality of service (favorable or otherwise)
provided by PF&R or departments in the comparison group. The comparisons are, however,
quite useful for identifying trends as well as issues to be further explored.
The jurisdictions selected for comparison were chosen because of their general similarity
in size, services, and complexity to Portland. The city included those it often uses as
benchmarks. The fire departments are not perfectly comparable. This is not a scientific sample,
the sample size is relatively small, and some of the data may not be perfectly co-measurable
(apple-to-apple comparisons). Sources of comparative data include direct contact with the
departments, surveys, U.S. Census 2003 estimates, department web pages and contacts, and past
TriData research.
Table 13 shows some of the basic similarities and differences in the departments that
were compared. The average population served for the group is 498,634. The population and
land area protected vary between 55 and 314 square miles. This is important because it gauges
TriData, a Division of
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the difference between a larger fire department’s profiles versus a smaller fire department’s
profile.
Table 13: Fire Department Overview

Jurisdictions
Charlotte, NC
Cincinnati, OH
Denver, CO
Kansas City, MO
Long Beach, CA
Portland, OR
Sacramento, CA
Seattle, WA
Average

Population
served

Land Area
(Square
Miles)
protected

600,000
330,000
557,478
442,768
475,460
556,202
463,760
563,400
498,634

281
77
153
314
55
150
144
84
157

Provide EMS
Transport?
No
Yes
No
No
Yes
No
Yes
Yes

As noted in the table, some of the fire departments provide emergency medical services
transport and others (like Portland) do not. This is important to note because it may attribute to
differences in staffing, cost per capita, call volume, and other measures.
Comparisons for staffing, cost, span of control, and others are located throughout the
report.

RESPONSE TIMES
Response time is one of the most common performance measures used by the fire service
because it is understood by citizens, easy to compute, and useful in the evaluation of end results.
It is the way most citizens evaluate the level of service provided; though, response time itself
really is not a measure of the quality of service, though it does reflect the timeliness of service,
which is one attribute desired by citizens.
While demand for services and individual unit workloads dictate how many stations and
apparatus are needed in a community (discussed later in this chapter), response times dictate
where specific resources should be placed. There is, however, no single set of nationally
accepted response time standards.
Measurement Methodology – To determine overall response time, the clock starts
when an individual calls 911 (or alternate emergency number) and stops when the first
emergency provider arrives at patient’s side or the scene of the incident.
Several caveats should be kept in mind. First, response times are subject to a variety of
measurement errors and only measure one aspect of overall system performance. For example,
TriData, a Division of
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response times are distorted when units report their arrival on scene either early or late. Second,
response times are frequently not comparable across fire-rescue systems because of the differing
manners in which they are calculated. Not all departments track vertical response times (that is,
the time from arrival on scene to patient contact), so their total response times likely would be
lower than the total response times of a department that does track them.
Many fire/EMS departments report average response times while others report fractile
response times.21 Average response times have been increasingly less used by the emergency
service industry because small numbers of very short or long responses—often recorded in
error—can distort the results. Also, the public is interested in how fast a system responds in most
cases (fractile) rather than usually (average). More and more departments are adopting the 90th
percentile for reporting response times (mostly due to NFPA 1710’s use of this measure).
A fractile response time of x at the 90th percentile means that units respond in x minutes,
or less, 90 percent of the time. The remainder beyond the compliance fractile (90th percentile in
this case) is the operational tolerance for the system, meaning the system is designed with the
understanding that 10 percent of the calls will have response times that exceed the target.
Although it is possible to design a system that may ensure rapid response close to 100 percent of
the time, it is generally not cost-effective.
Response times here are defined to include four components, which are further illustrated
in Figure 16.
Call Processing/Dispatch – This time begins when the call taker/dispatcher answers the
911 call and ends when the first unit is dispatched.
Turnout – This is the time elapsed from dispatch to departure from the station (or other
location); it comprises activities such as donning protective gear and boarding the apparatus.
Travel – This period begins with departure from the station and ends when the unit
advises that they are on the scene. It does not include the time to actually reach the fire or patient
after arrival at the street location of the incident.
Vertical – This is the amount of time from arrival at the scene to arrival at the side of the
patient or the site of the fire. It may include going up a high-rise (and hence the term vertical
response) or traveling within a hospital, golf course, factory, or other expansive site to get to the
site of a fire or the side of a patient.

21

Fractile measurement reports the percentage of calls responded to in x minutes.
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Figure 16: Components of Total Response Time

911 call
received

Units
dispatched

Call Processing – Begins when
the emergency call is answered
and ends when emergency
responders are dispatched to the
identified address of the call.
Additional activities and
information gathering may take
place after notification of
responders, but this is not included
in call processing time.

Response Time
(lay public conception)
Apparatus
en route

Turnout – Begins when
emergency responders are
notified and ends when
appropriate emergency
apparatus actually leaves the
station en route to the location
of the emergency.

First unit
on scene

Travel (Drive) – Begins
when the first appropriate
emergency apparatus
actually leaves the station
and ends when the first
appropriate apparatus
arrives at the scene of the
emergency.

Arrival at
patient/fire

Vertical – Begins when
the first appropriate
apparatus arrives at the
scene of the emergency
and ends when personnel
arrive at the patient’s side
or the fire location.

Most departments do not record the vertical response time component. PF&R currently
records a “with patient” time for EMS calls. However, during FY05 42 percent (24,919) of all
incidents with a PF&R unit arriving on-scene had a “with patient” time recorded. While this is
better than most departments, there is room for improvement. Given the number of high-rises,
large facilities (i.e. malls, hospitals, schools), and large open areas (parks) in Portland, this
component has the potential to be significant. In FY05, vertical response time averaged 1:44 in
Portland. (Response times are discussed in more detail in Chapter V.)
Recommendation 13: Continue tracking vertical response times and expand the
program to include all call types. While this time is nearly impossible to reduce, it is important
to assess its impact on total response time and determine whether other components should be
reduced to compensate for the vertical response component to maintain total response time goals.
For example, buildings with average vertical response times over two-minutes and over x calls
per year may be classified as higher priority locations and resources placed closer in order to
reduce total response times.
Importance of Response Times – While the speed of response is not directly
indicative of outcome or quality, response times do affect the number of lives saved and the
value of property losses averted when an emergency occurs. This means that while arriving in
three or four minutes every time does not guarantee everyone will live and there will be less
damage, more people can be helped or the fire can be put out before the entire building is
consumed when emergency personnel arrive in five minutes rather than 10 or 20.
Fire spreads quickly after ignition and the faster it is found and extinguished, the better
the results; similar to someone suffering from life threatening symptoms, the probability of
survival increases the quicker the patient is treated.
Despite these general observations, current statistical models cannot realistically assess
nor predict the quality of fire services in terms of lives saved and property losses averted. In
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place of true measures of fire rescue service outcome, response time is often used as a proxy
measure.
Figure 17 depicts the fire propagation curve, which shows the effect of time and
temperature rise of a free-burning fire on the destruction of property. According to multiple
studies, extension of the fire beyond the room of origin begins approximately six to eight
minutes after ignition, and flashover of the room of origin occurs within 10 minutes of ignition.
(Flashover is the simultaneous ignition of all flammable material in an enclosed area.)22 In some
modern rooms with low ceiling and plastics, flashover can occur in two to four minutes,
according to studies by the National Institute of Standards and Technology.
Figure 17: Fire Propagation Curve

Source: Fire Protection Handbook, 18th Ed., National Fire Protection Association

Response Time Standards: Fire/Rescue Service – The most widely recognized
standard used in response time analysis is outlined in NFPA 1710, Organization and Deployment
of Fire Suppression Operations, Emergency Medical Operations and Special Operations to the
Public by Career Fire Departments.
NFPA 1710 was established in 2001 and contains two recommendations that caught the
attention of fire service managers and city administrators across the nation. The standard
recommends 4-person staffing for all engine and truck companies (discussed later), and a
5-minute dispatch-to-arrival time to be met on 90 percent of calls. The time increases to
6 minutes when one minute is added for call processing/dispatch time, as recommended in NFPA
1221, Standard for the Installation, Maintenance, and Use of Emergency Services
Communications Systems. The 5-minute period includes one minute for turnout time and four

22

http://en.wikipedia.org/wiki/Flashover
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minutes for travel. The travel time translates to a driving distance of two miles from the first-due
fire station to the incident (driving at an average speed of 30 mph). Detailed data regarding
response times for PF&R is discussed in later chapters.
Again, like all NFPA standards, NFPA 1710 may be adopted by a local jurisdiction, but
is not mandatory. Unlike many NFPA standards, NFPA 1710 is not based on much of a research
foundation, but rather is the majority vote reflecting experience and opinion of a committee,
within which there was much disagreement. There is no published information on the expected
reductions in losses or injuries as a function of increased staffing and only a little on the effect of
increased response times. Nevertheless, despite having been formulated largely on the basis of
expert opinions and task sequencing (what must be done and how many it takes to do it) rather
than research, NFPA 1710 has become the de facto benchmark for the emergency response
community. However, NFPA 1710 has not been embraced by all groups, including the ICMA.
In addition to the NFPA, the CFAI found that departments average 50 seconds for call
processing/dispatch time. This is actually a far less stringent goal than 60 seconds 90 percent of
the time since an average is closer to the 50th percentile. The CFAI also found a 60-second
average for turnout time. The CFAI baselines were developed by analyzing response records
from multiple departments over a decade ago. The new CFAI document, Creating and
Evaluating Standards of Response Coverage for Fire Departments, now recommends using
fractile measurements rather than averages but does not offer recommendations on response time
goals.
Response Time Standards: Emergency Medical Services – One method of
measuring and evaluating response times is to count the number of patients who survive to the
point of being released from a hospital. Although survival is not solely a function of the
timeliness of care, time is crucial to a critically injured or seriously ill patient. Guidelines
published by Basic Trauma Life Support International (a widely known training institute)
suggest that a trauma patient’s odds of survival are directly linked to the amount of time that
elapses between the injury and definitive surgical treatment.23
Prevention of death and disability secondary to acute coronary syndromes is also an issue
of time. The American Heart Association 2005 guidelines for CPR and Emergency Cardiac Care
emphasize the importance of shortening response time to suspected cardiac arrest patients.24
If brain tissues are deprived of oxygen, they will begin to die within four to six minutes.
For that reason it is imperative to begin resuscitation measures as soon as possible. A recent

23

Campell JE. (Ed.). 2000. Basic Trauma Life Support for Paramedics and Other Advanced Providers (4th ed).
Englewood Cliffs, NJ: Prentice-Hall. pp. 24-26.
24
AHA. 2005. Highlights of the 2005 American Heart Association Guidelines for Cardiopulmonary Resuscitation
and Emergency Cardiovascular Care. Currents in Emergency Cardiovascular Care, 16(4), 1-25.
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study in Ottawa, Ontario, found that defibrillation was most effective if it was provided within
six minutes of the patient’s initial collapse.25, 26
The study also found the following:
•
•
•

Effectiveness decreased significantly as the interval between cardiac arrest and
defibrillation increased between six and 11 minutes.
After 11 minutes, the odds of patient survival were extremely poor.
The odds of patient survival were doubled if ALS (paramedic) care was provided
alongside BLS (layperson/police officer/EMT) defibrillation at all points prior to 11
minutes.27

The American College of Emergency Physicians noted that for every minute of cardiac
arrest the chance of survival decreases up to 10 percent. EMS systems should attempt to achieve
travel times of 3–4 minutes for medical first response and 6–8 minutes for advanced life support
ambulance transport.28
Nationally, the closest thing to a response time standard for paramedic (ALS) transport
units in an urban/suburban EMS system with automatic defibrillation-capable first responders is
eight minutes in 90 percent of the critical (i.e., life-threatening) calls. This de facto standard is an
amalgamation of generally accepted criteria or rules-of-thumb. No standards-making consensus
group has ever formally defined a standard for ambulance response times. Generally, various
EMS systems interpret the idea of a standard in two ways. Some jurisdictions view the 8-minute
standard to mean eight minutes and all of the 59 seconds that follow; other jurisdictions view it
as eight minutes exactly. The latter, more stringent definition is suggested and is more consistent
with the medical principles on which it is based. In Portland, ALS first responder services are
provided by the engine companies and not by transport-capable medic units; therefore, the
response time for the first arriving unit should be the same as the NFPA 1710 six-minute
response time.
This form of response time measurement is called a fractile response time because it is
stated in terms of the fraction of calls responded to within a specified time. A fractile response
time standard specifically acknowledges that there will be some response time outliers in even
the best-performing EMS systems. In this case, 10 percent of calls can have response times
25

Defibrillation is a critical intervention that can be provided by paramedics using manual defibrillators, or by
laypersons, police officers, or EMTs using automatic external defibrillators.
26
USA Today ran a series of investigative reporting articles on EMS services across the country (July 28-30, 2003).
The title of one article was “Six Minutes To Live or Die.” In this article, new research was cited from the Mayo
Clinic that suggested the six-minute mark is when lives are saved or lost.
27
Nichol G, Stiell IG, Laupacis A, Pham B, De Maio VJ, and Wells GA. 1999. “A Cumulative Meta-Analysis of the
Effectiveness of Defibrillator-Capable Emergency Medical Services for Victims of Out-of-Hospital Cardiac Arrest.”
Annals of Emergency Medicine, 34 (4 pt. 1): 517-25.
28
Pratt, F. D. & Overton, J. (2005). Ground Transport Ambulances. In Brennan, J.A. & Krohmer, J.R. [Eds.].
American College of Emergency Physicians Principles of Emergency Medical Services Systems, [3rd Ed.]. Boston:
Jones and Bartlett Publishers.
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greater than eight minutes and the system can still meet the standard. The standard specifically
does not use average response time as its measurement because arithmetic averages can be
distorted by a small number of outliers.
Factors Impacting Response Time Goals – Decisions about response time goals
are not easy to make. Although the standards discussed above provide a framework for setting
goals, it is ultimately up to the municipal government policymakers and the fire department to
determine appropriate response times and service levels based on the needs of the community
they serve. Common factors that should be taken into account include population density, call
volume and distribution by type of call, land use, and available resources. Whether or not to
apply new technology, such as automatic vehicle locators and traffic preemption devices, is also
important as these can improve response times, even without building new stations.
POPULATION DENSITY: Population density is the most basic and common measure used
to define whether an area is urban, suburban, or rural. In many ways it determines the other
factors listed above. That is, the more people you have in an area, the higher and more
concentrated your call volume will be.
The U.S. Census defines urban and rural areas on multiple levels. On a county or city
scale, the simplified Census definition of an urban area is an area with at least 1,000 people per
square mile. All other areas are rural. However, this definition does not have a middle ground—
suburban.
Suburban is a vague and somewhat subjective idea, which makes it the most difficult type
of area to define. Suburban areas tend to be mostly residential and are generally on the edges of
urban areas. TriData has divided areas into urban, suburban, and rural by population as follows:
•
•
•

Urban – 2,000+ people/sq. mile or incorporated
Suburban – 1,000–1,999 people /sq. mile or within one mile of a city’s limits
Rural – under 1,000 people /sq. mile

SUPPLEMENTAL PROTECTION SYSTEMS: A fire that smolders or burns undetected or is
unreported for a long time may make such sufficient headway as to negate even the fastest
response by a fire department. For example, if the fire burns 20 minutes before it is detected,
even with a five-minute fire department response time, the damage will have been done. These
built-in detection systems and use of simple smoke alarms can reduce time to detect, and make a
larger difference than the drive time of emergency vehicles. Even better is built-in suppression
systems which not only detect but extinguish or at least old fires in check.
In Portland all new high-rise buildings (5 or more stories or 75 or more feet above the
lowest level accessible by fire department) are required to be fit with sprinkler systems.
Some communities have even begun requiring sprinkler systems to be installed in singlefamily homes. In 1978 San Clemente, CA, implemented the nation’s first comprehensive and
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mandatory residential sprinkler program. Only a few other communities that we are aware of
have such a comprehensive program. They include Prince Georges County, MD; Scottsdale, AZ;
and most recently Montgomery County, MD. With residential sprinklers in place, response times
to fire calls in suburban and rural areas (where most new housing development is taking place
throughout the country) can be longer than for urban areas where the housing stock is older and
more likely to be unsprinklered.
TRAFFIC CALMING: Many communities across the nation, including Portland, are
installing traffic-calming devices (speed bumps and speed humps) to reduce vehicle speeds,
mostly in residential neighborhoods. These devices are popular with neighborhood residents,
who often demand them. However, each speed bump adds an estimated 10 to 12 seconds to
emergency apparatus response times. The installation of these devices is a value judgment on the
part of elected officials, who must weigh the satisfaction and possibly improved traffic safety to
neighborhoods with the potential for longer emergency response times and the possible need for
additional fire and EMS resources to compensate for the slower travel times. A study on this
tradeoff undertaken for the Boulder, CO, City Council in 1997 showed that the likely reduction
of traffic fatalities from the slowing of traffic was far less than the likely increase in deaths from
slowing the response to delayed response for cardiac arrests and other emergencies.29
In 1998, the Portland, OR, Fire Bureau tested the impacts of 14- and 22-foot speed bumps
on emergency apparatus response.30 The tests found that ambulance response times were not
impacted much but engines and trucks were slowed by up to nine seconds per bump.31 A
compromise to slow traffic but not impact emergency response was to install offset speed bumps
with enough room between to allow apparatus to drive around (one in the right lane only
followed by one in the left lane only 50 feet ahead).
Map 7 shows the locations of traffic calming devices in Portland as of FY05. They are
widespread. The impact of these devices on response times was taken into account in analysis
later in this report.

29

Deaths Expected From Delayed Emergency Response Due to Neighborhood Traffic Mitigation, 3 April 1997;
submitted by Ronald Bowman to Boulder, CO City Council.
30
These speed bumps are also commonly referred to as speed tables and are flat or slightly rounded on top with a
maximum height of three inches in the middle.
31
Source: http://www.trans.ci.portland.or.us/TrafficCalming/reports/split.htm
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Map 7: Traffic Calming Devices in Portland

TRAFFIC SIGNAL PREEMPTION: On the positive side, traffic light preemption systems
change the traffic lights as emergency vehicles approach, stopping civilian vehicles, and
allowing emergency vehicles to enter intersections on a green light, thereby reducing the
likelihood of a side-impact or head-on collision with another vehicle when having to go through
red lights. These systems can be activated by siren or by infrared technology. When activated,
the traffic light changes to a temporary green signal for the approaching emergency vehicle.
Such a system is an excellent way to improve the safety of citizens and firefighters during
emergency responses. In establishing operating procedures for such traffic devices, the
department should restrict emergency vehicle operators from entering intersections on red lights
because a delayed green light at an intersection with a preemption device can mean that another
emergency vehicle is entering the intersection from the cross-road.
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Portland is in the process of equipping high-congestion intersections with preemption
systems.
AUTOMATIC VEHICLE LOCATION (AVL) AND MOBILE DATA COMPUTERS (MDCS):
Implementation of an AVL system is beneficial because it allows dispatchers to see the actual
location of any unit on a computer-generated map of the city. The AVL data could also be
integrated into the CAD system to calculate the truly closest unit to any given emergency and
make a dispatch recommendation accordingly, rather than making dispatches on the basis of the
fixed station locations. In addition to improving dispatching, AVL improves personnel safety
because a unit that is in trouble can be quickly located.
Additionally, an AVL system can be integrated with MDCs installed in each emergency
response unit. With the appropriate integration of AVL, navigational, and MDC technologies, the
AVL can provide the MDC with a visual map showing the current unit location of the unit and
the incident location along with the most efficient route of travel.
MDCs can be used to provide CAD data, city maps, building plans, fire-rescue pre-plans,
hospital status, patient information, navigational directions to responding units, etc. to units
directly in the field. MDCs can also be used to log status and file incident reports. MDCs can be
supported by 800 MHz radio system channels, code-division multiple access (CDMA) cellular
technology (the same technology used to access the Internet on cell phones), and other wireless
communications technologies.
PF&R units are currently equipped with MDCs that are used to record the en route and on
scene times. Units are not equipped with AVL. PF&R evaluated AVL in the past and determined
it was not effective due to the grid system, rivers, bridges, freeways, etc.
Recommendation 14: Reconsider the use of AVL in front-line units. As units spend
more time on EMS and other types of calls, they are more likely to be in the field when a second
call comes in, which increases the utility of AVL. An analysis of overlap of calls would be
useful. AVL can help reduce response times, and are a lot lower cost than adding a station.
Automatic vehicle location should be evaluated to determine its impact on response times.
Current and Comparable Goals – Often the best place to start when defining
response time goals is actual response times in the areas protected, unofficial goals already used
by the department, and goals used by neighboring or comparable communities. Citizen
satisfaction with the current level of service also can be factored in, though most citizens are not
likely to know the quantitative results.
Actual response times in Portland are discussed in the next chapter. PF&R has identified
goals for call handling and dispatch in its Standard of Emergency Response Coverage, July 2004.
Table 14 summarizes the goals. Call processing and dispatch for PF&R is handled by the Bureau
of Emergency Communications (BOEC). PR&F and BOEC jointly agreed to these goals and
incorporated them into an intergovernmental agreement.
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Table 14: PF&R Call Processing and Dispatch Time Goals
Type of Call

Urgent Fire Calls
Priority 2 Fire Calls
Non-priority Fire Calls
High priority EMS Calls
Low priority EMS Calls
Turnout and Travel: All Calls

Goal

Compliance

1:00
1:30
2:00
1:30
2:00
5:20

90%
90%
90%
90%
90%
90%

Recommended Response Time Goals – As the above discussion shows, setting
response time goals is a complex and difficult task. Nevertheless, without these goals making
decisions on how many resources are needed, where to put them, and when they are needed
would be left up to individual whim and could easily lead to exorbitant, unnecessary expenses. It
is therefore critically important to clarify the terminology and the tradeoffs to be made.
With everything discussed above in mind, we recommend the PF&R adopt the response
time goals shown in Table 15.
Table 15: Recommended Response Time Goals

Call Type

Priority

Call
Processing*

Urgent

1:00

High
Non

1:30
2:00

EMS

High
Low

1:00
1:30

Fire (Truck)

All

1:00

Fire

Turnout

Travel

Total

Compliance

6:00
4:00
1:00

6:30
7:00

4:00

6:00
7:00

6:00

8:00

90%

* Under authority of the Bureau of Emergency Communications.

Recommendation 15: Adopt the response time goals listed above in Table 15. These are
response time goals and would comply with NFPA standards.

STATIONS
Once response time and other goals have been set, the process of determining how many
stations are needed and where to place them can begin. However, the setting of realistic goals
requires an iterative process. One considers what is being achieved (actual response times today)
and what it would take to improve them. The goals might be loosened if the cost to achieve them
is too high. Unfortunately a major hole in the state of the act is the lack of knowledge of how
much losses would be reduced if response times were improved by 30 seconds or a minute. We
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know faster is better to reduce losses, but not how much money or injury reduction is to be
gained. So the whole process depends on judgment in light to alternatives and their cost. This
section looks at criteria for determining the number and location, size, and timing for stations.
Number and Location of Stations – How many stations a department needs to
protect an area depends in large part on the size of the built-up area to be protected. The degree
of sprinklerization (automatic sprinklers), automatic or mutual aid agreements, risks present, and
type of developments to be protected all impact the placing of stations, but the sheer size of the
area and speed limits on the street network are the prime factors, along with the desired response
time goals. The latter are more a factor of standards and past experience than of risk, but risks to
be protected influences placement of some stations.
Response time goals will have the largest impact on the number of stations needed. For
example, if apparatus from a given station currently can get anywhere in an area within six
minutes at 30 mph, and there were a perfect east-west, north-south street network, the area
served by one station would be an 18-square-mile diamond-shaped area three miles in diameter
from the center (station location) to any corner. If one wished to serve that same 18-square-mile
area with a two-minute response, one would need nine stations instead of one because each
station would be able to serve only two square miles.
In addition to goals, the road network plays a sizeable role in the number of stations
required. A perfect grid-patterned road network allows for the largest area to be reached in a
given time, assuming uniform travel speeds on all road segments. Access to high-speed
roadways (interstates, limited-access highways, etc.) increases the reachable area; winding,
narrow, steep roads and traffic calming devices decrease the area reachable in a given time.
INSURANCE SERVICES OFFICE: ISO awards points for distribution of apparatus (and by
proxy for distribution of stations). ISO reviews the distribution of engine and ladder companies
and awards points based partially on the percent of developed area within 1.5 miles of an engine
company and 2.5 miles of a ladder. Quints can be used to obtain points toward number of engine
companies needed and number of ladder companies needed. A quint can be counted as a full
engine company and a half ladder company, or as a full ladder company.
Based on ISO’s formula, if PF&R engines and ladders are equipped to receive full credit
for equipment needed based on ISO guidelines, the PF&R would need about one station for
every 4.5 square miles, or 33 stations. This assumes perfectly placed stations and equipment so
that all areas of the city were within 1.5 miles of a station with minimal overlap among stations.
This also assumes a grid-patterned road network. Since the city is not square with a perfect gridtype road network, one or two additional stations might be needed to get full credit.
However, full credit for this section of the ISO rating is only 4 points out of 100, and
could be exorbitantly expensive to implement (33 stations vs. 29 at present).
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RESPONSE TIME ANALYSIS: The analysis of actual response times compared to response
time goals and geographic information system (GIS) modeling of response coverage provides the
most dynamic and accurate assessment of the need for additional or fewer stations.
To conduct a response time and GIS analysis, some basic information is needed,
including but not limited to:
•
•
•
•
•
•
•
•

Current station locations and building ages
Current apparatus deployment
Current zoning and land use and related policies
National response time standards
Current and projected population
Current and projected demand and workload
Actual incident data for the most recent year (and additional years if possible),
including address, type of incident, units responding, and overall response time for
each incident.
GIS layers for the area, including road network, water, station locations, risks, etc.

A response time analysis can help determine areas where an additional station may be
needed. The GIS analysis confirms or refutes the need and allows decision-makers to see the
impact of alternatives.
While this type of analysis is more location specific than a standard formula such as ISO,
it is only as accurate as the data available. That is, if the incident data is incomplete or
inaccurate, it is difficult to assess how the department is doing compared to the adopted goals.
This type of analysis is also less prescriptive than the ISO standard, and more subjective;
however, it can be tailored to a specific department or even specific area served by a department.
Therefore, even with the possible data issues, a response time and GIS analysis provides a more
realistic assessment of the number and placement of fire stations.
A response time and GIS analysis was completed for PF&R and is discussed in Chapter
V, Station and Apparatus Deployment.
INTERJURISDICTIONAL COMPARISON: Another input to determining the number of
stations needed is to look at other departments. Two measures of station coverage are the square
miles protected per fire station and the number of citizens protected per station. In an urban
setting with high population densities, stations will be closer together than in rural and suburban
areas and thus will protect fewer square miles but more people. The average area served per
station, therefore, is an indirect measure of the level of service, since the area served is related to
response times. Less area per station generally results in lower response times, though not always
since street layouts impact travel time to a large degree.
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Portland’s 5.3 square miles per station is slightly above the ISO ideal of 4.5 square miles
and very close to the real-world average of the comparison group. The number of square miles
per station ranged from 2.4 in Long Beach to a high of 9.2 in Kansas City.
Table 16: Square Miles Per Station

Jurisdictions

Land Area
(Square
Miles)
protected

Kansas City, MO
Charlotte, NC
Sacramento, CA
Portland, OR
Denver, CO
Cincinnati, OH
Seattle, WA
Long Beach, CA
Average

Fire
Stations

314
281
144
150
153
77
84
55
157

Square
Miles/
Station

34
37
22
29
30
26
34
23
29

9.2
7.6
6.5
5.2
5.1
3.0
2.5
2.4
5.3

The population per station is a proxy for demand, and a rough indicator of productivity.
More people per square mile generally implies higher risks (e.g., more high-rises, building closer
together). The population per station is based on the resident population protected; it does not
include visitors or non-resident workers.
There are approximately 19,179 people protected per station in Portland, 10 percent
above average for the comparison group. Though the city’s overall population density is slightly
below that of the group. That is, Portland serves more population per station and in that way is
more efficient than others—if the quality of service were the same.
Table 17: Population per Station

Jurisdictions
Sacramento, CA
Long Beach, CA
Portland, OR
Denver, CO
Seattle, WA
Charlotte, NC
Kansas City, MO
Cincinnati, OH
Average

TriData, a Division of
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Population
served

Fire
Stations

463,760
475,460
556,202
557,478
563,400
600,000
442,768
330,000
498,634

22
23
29
30
34
37
34
26
29

69

Pop/
Square
Mile

Pop/
Station

3,221
8,645
3,720
3,644
6,715
2,139
1,412
4,275
4,221

21,080
20,672
19,179
18,583
16,571
16,216
13,023
12,692
17,252
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Determining Station Size – Once the decision to add, consolidate, or rebuild a station
has been made and the site(s) selected, the process moves on to determining the size of each
station—how many units and people should it be designed to house?
While an architect will work with the department to determine the exact size and layout
of a new station, there are some basic factors a department should consider from the beginning:
•
•
•
•
•
•
•

How many units will need to be housed at the station during its lifetime? (Apparatus
bays typically make up the largest portion of a fire station.)
How many personnel will staff the units?
What facilities will they need (sleeping quarters, parking, fitness facilities, etc.)?
Will additional units and personnel need to be housed at the station in the foreseeable
future?
How many offices do we need?
Do we want a community space for the public?
How big are the available lots in the area the station will go?

Although not done as part of this study, comparisons can be made with other departments
and the size of their stations to get an idea of how much space will be needed.
Determining Timing and a Capital Improvement Plan – This section describes
methodology for creating a timeline for the relocation, closure, and construction of fire stations.
It also presents criteria and models for making decisions about the timing of capital
improvements.
METHODOLOGY FOR PRIORITIZING FIRE STATION CAPITAL IMPROVEMENTS: There are
several questions that need to be answered before deciding on the priority of a new station, or
one which is considered for upgrade.

CURRENT SERVICE LEVELS – How large is the current service deficiency? How fast
are calls being handled in that area? How many calls would a new station in that area handle? To
what extent would the addition of a station in that area correct the deficiency?
Future Service Levels – If there is no current deficiency, when will there be a service
deficiency in the area in the future? Is the deficiency a function of response times, workload, or
both?
Cost of Alternative Solutions – What alternatives to building a station exist in the
area, e.g., expanding/renovating the current station, redeployment of current resources,
contracting out, or co-location of a fire/EMS resource with the other service or adding a new unit
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to an existing station (which is recommended, as will be seen)?32 What are the costs and benefits
of each option?
The flowchart in Figure 18 details the methodology described above.
When prioritizing repairs or renovations, an initial screening should be done to determine
the long-term viability of the facility. It is important to know whether the facility will be useful
from a system-wide operational standpoint beyond its expected useful lifecycle. If a facility will
be unnecessary from a service delivery viewpoint before it would need replacement or major
renovation, then it is not worth doing much repair work to it. That is, if the station will need only
minor repairs for the next five years but major renovation in six years but the station will not be
needed after three years because a new one will be opening up down the road, then it does not
make sense to make major repairs or renovations to the building.

32

For example, Station 45 is currently staffed seven months out of the year by PF&R and five months by Gresham
Fire Department.
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Figure 18: Capital Improvements Prioritization Methodology
No Priority

START

None foreseeable

When will
there be a service
deficiency?

Within
7 years

None now

Medium Priority

How large is
the current service
deficiency?

Small

Low Priority

Medium/Large

Within 15 years
How fast are
calls being handled
in that area?

Low Priority

With service
target levels

Below service level targets
Not much
To what
extent would a new
station correct the
problem?

Yes

A Lot/Some

Are there
alternatives
to building a
station?

1000+
per year

How many calls
would a new
station handle?

Below 500
per year

Medium Priority

500-1000 per year
No

High Priority

No

Are there
alternatives to
building a
station?

Yes

The next consideration is how long it will take to provide a suitable replacement if one is
needed. If a station needs to be relocated, how long will it be before the replacement station is
ready for occupancy? It may be appropriate to only make temporary or relatively minor repairs
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until the move to the new station is completed. If the delay in opening a new station is going to
be lengthy, more of the necessary repairs should be made in the interim.
Feasibility of Consolidating/Closing Stations – A methodology similar to
prioritizing the need for a new station can be applied to determining the feasibility of
consolidating or closing existing stations. This methodology is depicted in Figure 19.
A few notes on terminology in this methodology: to close a station is to discontinue using
the station as a base for operations of fire or EMS apparatus and take the units at that station out
of service. Closed stations result in empty buildings that can be converted to other uses, if
desired, rather than destroyed. Units taken out of service can be used as reserve apparatus, or to
replace older apparatus elsewhere in the area.
To consolidate a station in this case is to discontinue using one or more buildings but to
continue operating all units from the stations being consolidated. A consolidation may result in a
new building if both stations being consolidated are in need of major repairs, if neither building
is large enough to hold the necessary apparatus, or if a new single location would provide better
response coverage than either existing location.

APPARATUS
Number and Location of Apparatus – Unless a department considers alternative
deployment methods such as system status management—used primarily in EMS—apparatus
locations will be determined in conjunction with stations. The number and type of units, on the
other hand, is determined by demand and response goals.
BASED ON RISKS: Just as the location of apparatus is tied together with the location of
stations, the number of apparatus required based on risk is tied to the staffing of those units.
Apparatus and personnel response complements based on risk level are discussed below in the
section on staffing.
NATIONAL STANDARDS: Aside from the response complement based on risk levels, the
NFPA does not make recommendations on the number of front-line apparatus a department
should have. The NFPA does, however, make recommendations on the number of reserve
apparatus.
The NFPA also offers a suggested ratio of eight to one in terms of front-line to reserve
engine and ladder apparatus. ISO recommends a ratio of reserve to front-line apparatus of either
1:4 or 1:3, depending on the type of apparatus and the frequency with which it is used.
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Figure 19: Consolidation/Closure Feasibility Methodology
START

How much overlap
exists in current
station/unit coverage
(based on
response time
goals)?

<50%

Should not
Consider

No

Collect
more data

50%+

Are travel time
goals actually
being met?

Yes

Would travel time
and other service
level goals still
be met?

Low to
Moderate

How many calls
would a new
station handle?

High

Do Not Close
or Consolidate*

Yes

Would service
level goals still
be met if the
station is closed
and the unit(s)
removed from
service?

Yes

Would unit
workloads continue
to be acceptable?

Yes

Consolidate units
at a current or
new station

No
* Rarely stations can be consolidated when
unit workloads are high. Units with high
workloads cannot be eliminated.
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WORKLOADS: Determining how busy units are is important for establishing their
availability for the next call and because it provides insight on how much capacity various units
have to handle more work, or whether additional units are needed. One needs to consider both
the number of calls (demand) and the time spent on calls (workload) (number of calls x average
time per call)—the unit’s workload. (Workload here is emergency workload only, not all the
training and other tasks undertaken at the station, nor the paperwork for calls.)
Through CAD systems, fire departments are able to keep detailed records about service
times; these data are useful in determining the availability of a specific unit or station. Again, the
concept of workload is not merely a count of how many calls to which a unit was dispatched.
One unit can have fewer responses than another but remains on the scene longer on average (e.g.
more working incidents), and so has a greater workload. Evaluating workload is important when
looking at the overlaps in coverage to an area that may be required to achieve the response time
goals adopted by the city/department and is part of the CFAI self-assessment process. An
analysis of workload also can indicate whether a new station should be built or new apparatus
purchased—or if current stations should be closed or units moved.
A fire/EMS system must incorporate the necessary redundancies based on whether
adjacent stations or units are likely to be available for emergency response. Below are guidelines
developed by TriData that outline the redundancy levels needed to meet response time goals
according to response levels and are based on our experience with workloads and how they
affect availability.
1. Very Low (<500 responses/yr) – Simultaneous calls are infrequent and unit availability
usually is assured. Stations/units can be spaced at the maximum distance possible to
achieve stated travel time objectives established by the community.
2. Low (500-999 responses/yr) – Few calls will overlap and unit availability usually is
assured. Stations/units can be spaced at the maximum distance possible to achieve stated
travel time objectives established by the community.
3. Moderate (1,000-1,999 responses/yr) – Some overlap of calls will occur, usually at peak
demand periods; however, stations/units are usually available. Stations/units must be
located with marginal overlap to achieve stated travel time objectives established by the
community.
4. High (2,000-2,999 responses/yr) – Additional overlap of calls will likely occur;
however, stations/units will probably be available for emergency response. Stations/units
must be located with significant overlap to achieve stated travel time objectives
established by the community. This footprint usually achieves the best results in terms of
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cost efficiency and effectiveness of service delivery. (Overlap can be achieved with
additional stations or additional units in existing stations.)
5. Very High (3,000-3,999 responses/yr) – Overlapping calls occur daily, usually during
peak demand periods, and working incidents are frequent. The closest station/unit may
not be available, thus requiring the response of adjacent stations/units. Stations/units must
be located with the significant overlap to achieve stated travel time objectives established
by the community. (Overlap can be achieved with additional stations or additional units
in existing stations.)
6. Extremely High (>4,000 responses/yr) – Overlapping calls may occur hourly,
regardless of the time of day. The closest station/unit is likely to be unavailable thus
requiring the response of adjacent stations/units. Frequent transfers or move-ups are
required for the delivery system to meet demand. Stations/units must be located with
redundancy (back-up units) to achieve stated travel time objectives established by the
community. This footprint is usually found in very densely populated urban areas and is
especially evident in EMS services located in urban areas with very high demand for
service. (Overlap can be achieved with additional stations or additional units in existing
stations.)
The 3,000–3,200 response level (very high category above) is the point at which units are
often considered “busy” and their availability needs to be evaluated. This is a rough rule of
thumb, not a fixed standard. At this point, response times often will begin getting longer from
frequent call overlap (calls to the same first-due area arriving back-to-back).33 As units become
busier, the chances for overlap or simultaneous alarms increase, and second-due units begin to
answer more calls. This causes a domino effect where unit B is dispatched to a call in unit A’s
area because unit A is already engaged, causing unit B to be unavailable for the next call in its
own area. Unit C must then respond to unit B or unit A’s area, and so forth.
Again, the 3,000-response threshold is just a rule of thumb. How much time a unit is
unavailable due to being involved with another incident is better assessment of the impact of
workloads on availability and response times. This is the second factor in workload, known as
unit hour utilization (UHU).
UNIT HOUR UTILIZATION: UHU is a calculation that estimates the amount of time a unit
is occupied on emergency calls as a percentage of the total amount of hours a unit is staffed and
33

A “first-due” ‘area is a certain geographic area of the overall fire department response jurisdiction that is assigned
to a particular fire station and the units that are assigned to them. Generally, it is best to dispatch the closest unit or
company to any particular type of incident. Companies may be assigned to incidents outside of their first-due area,
such as a second-due area, as the need arises because of the normal first-due unit being out-of-service or other
circumstances. Corpus Christi currently uses automatic vehicle locators to dispatch the closest units.
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available for response (a unit staffed full-time is available 8,760 hours per year). In other words,
UHU measures the percentage of on-duty time consumed by emergency service field activities.
A high UHU means lower availability for calls. Poor availability negatively impacts response
times.
The specific formula used to calculate the UHU for each unit is:
UHU=

(number of calls) x (average call duration in hours)
8,760 hours per year

UHU measures the percent of a unit’s time in service that is spent running calls. There is
other time that is not accounted for, however, which includes time for training, maintenance, and
other preparedness-related functions. Public education efforts also are not included in the UHU
calculation. In other words, when units are not engaged in emergency response, it does not mean
they are not working.
UHU is used more in relation to EMS units than fire suppression units; although,
evaluation of UHUs is useful to different extents in both cases.
While there is consensus within the industry on the importance of utilization rates and
how to measure them, the interpretation of how indicative utilization rates are of overall system
efficiency is debatable. Most believe that a UHU between 35 and 45 percent for EMS is good for
economic efficiency. (This is more common with private ambulance providers.) If a UHU is
greater than 45 percent, units often are not available and response times suffer. If a UHU is
below 35 percent, units may not be well utilized, but response times may be high too often.
Many communities choose to aim for a UHU in the 15 to 25 percent range to improve or
maintain good response times. If a unit has a UHU of 40 percent, it will not be available for the
next call 40 percent of the time. This is, of course, an average over the course of the day.
There are no guidelines on UHU levels for fire units; however, many larger departments
recently evaluated by TriData experience engine and truck UHUs between five and 15 percent. If
a unit is out of its station on a call more than 10 percent of the time, then it is unlikely to meet
response time goals of 90 percent of calls in four minute travel times, since a second further
away station will have to respond. Thus UHU of 5.15 percent is consistent with a goal of being
there about 90 percent of the time.
In order to develop an effective resource deployment plan, units must be available to
respond to incidents most of the time. No amount of resource placement planning will improve
systemwide response times if the responding units are not available.
REPLACEMENT SCORING SYSTEM: Some fire departments (primarily on the East Coast)
use a scoring system developed by the American Public Works Association Fleet Service
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Committee for assessing fire apparatus for replacement, or a scoring system similar to it.34
Examples of its use may be found in Chesapeake, Hampton, Newport News, Virginia Beach, and
York County, Virginia. The scoring system considers the variables of age, mileage, maintenance
costs, and operating conditions. A replacement score is calculated for each vehicle based on the
sum of its scores for age, usage, and condition. Data for the calculations usually are obtained
from computerized vehicle maintenance records and work orders.
The age of the vehicle is scored by assigning one point for each month beyond the date
on which it was purchased. The usage score assigns one point for each 1,000 miles traveled or
3.5 points for each 100 hours of use, whichever is higher. The condition of the vehicle is scored
on a scale of zero, two, or four for each aspect, in accordance with criteria for each of the
categories, including the body, interior, installed functional apparatus, maintenance/repair cost,
and mission. The sum of the scores for each category is then multiplied by a factor of 12 to
obtain the overall vehicle score. If the overall score exceeds the point limit established for the
respective vehicle category, the vehicle is recommended for replacement or disposal. The
categories and associated maximum scores are listed in Table 18. Other factors such as vehicle
downtime can be included in such a system.
The critical component in any service-life-assessment system is the absolute requirement
that a vehicle must be able to safely and reliably perform in a manner consistent with the
vehicle’s designated purpose, regardless of mileage or hours of use.
Table 18: Maximum Vehicle Points Before
Disposal/Replacement is Recommended (APWA System)

Vehicle Category
Sedans, station wagons, and jeeps
Heavy duty trucks and towed equipment
Special purpose equipment such as boats and trailers
Light-duty trucks
Medium- to heavy-duty trucks (including ambulances)
Fire apparatus

Maximum Vehicle
Points
162
192
192
196
220
225

Specifications – Finally, once the number and type of apparatus and replacement
programs are determined, the department must develop specifications for each piece of
apparatus.
APPLICABLE STANDARDS FOR FIRE APPARATUS: There are several federal regulations,
fire service consensus standards, and fire insurance standards that have influenced the design of
modern fire apparatus. The federal standards include requirements mandated by the National
Traffic and Motor Vehicle Safety Act and the Clean Air Act. The fire service consensus
34

American Public Works Association (2003). Fleet Service Committee. http://www.apwa.net
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standards consist of NFPA Standards 1201, 1500, and 1901. The fire insurance standard is that
developed by the ISO, while the CFAI also has references to fire apparatus design and
procurement in their assessment manual.
National Traffic and Motor Vehicle Safety Act of 1966: This Act mandated that all
manufacturers adhere to specific safety standards when designing and constructing motor
vehicles. The Clean Air Act has emission control standards that affect engine performance,
which led to incorporation of electronic controls on diesel engines.
National Fire Protection Association Standard 1201, Developing Fire Protection
Services for the Public (1994): This standard includes sections on procurement and maintenance
of fire apparatus. They require (a) inventory control of all fire apparatus and equipment owned
and operated by a fire department; (b) implementation of forecasting methods to project
apparatus service-life expectancies and replacement needs; (c) development of written fire
apparatus bid specifications in accordance with NFPA standards; (d) implementation of routine
inspection and preventive maintenance programs; and (e) implementation of service testing for
fire pumpers and aerial devices.
National Fire Protection Association Standard 1500, Fire Department Occupational
Safety and Health Program (1992): Chapter 4, Vehicles and Equipment, addresses (a) fire
apparatus design requirements; (b) training and certification of fire apparatus operators: (c) safe
driving and operating practices for fire apparatus; (d) safety practices for firefighters riding fire
apparatus; and (e) regular inspection and preventive maintenance and repair of fire apparatus.
National Fire Protection Association Standard 1901, Automotive Fire Apparatus
(1996): This standard outlines design requirements for (a) pumper fire apparatus; (b) initial
attack fire apparatus; (c) mobile water supply fire apparatus; (d) aerial fire apparatus; (e) special
service fire apparatus; (f) chassis and vehicle components; (g) low voltage electrical systems and
warning devices; (h) driving and crew areas; (i) body, compartments, and equipment mounting;
(j) fire pump and associated equipment; (k) water transfer pump and associated equipment; (l)
water tanks; (m) aerial devices; (n) foam proportioning systems; (o) compressed air foam
systems; (p) line voltage electrical system; (q) command and communications; (r) air systems;
and (s) winches.
Insurance Services Office: ISO rates the capabilities of local fire departments to respond
to and suppress fires. The ISO Fire Suppression Rating Schedule (FSRS) rates the fire defenses
according to fire flow capabilities, fire department resources, and water supply. Fire departments
are classified on a scale of 1 (highest) to 10 (lowest), based on the sum of ratings received for
each criterion. Insurance underwriters often base fire insurance rates on the ISO class of the local
jurisdiction. The ISO ratings vary from area to area in the county.
Requirements for fire apparatus are addressed in the ISO fire department resources
criterion. Based on the results of Basic Fire Flow calculations, one computes the minimum
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number of engine companies and pump capacities needed to meet estimated fire suppression
requirements. Depending on the total number of buildings that are at least three stories or 35 feet
in height, the need for ladder or service companies is also determined.
Commission on Fire Accreditation International (CFAI): Assessment Manual, Chapter
VI, Physical Resources, Criterion 6B, apparatus and resources says that “Rating for this criterion
is based on the performance indicators of (a) apparatus location in accordance with established
standards of coverage for the community; (b) appropriateness of apparatus types for services
provided; (c) existence of an apparatus replacement schedule; and (d) existence of a program for
writing apparatus replacement specifications so that fire apparatus are designed and purchased to
be adequate to meet the agency’s goal and objectives.”
PERFORMANCE SPECIFICATIONS: Performance specification is the process of stating the
requirements for apparatus procurement in terms of what the vehicles do rather than the way to
get there. Most, if not all, apparatus manufacturers today indicate that if the purchaser specifies
performance requirements rather than requirements for specific components, the manufacturer
can engineer the apparatus to conform. For example, if the department were to specify a 1,250
gpm pumper and its road performance requirements, the manufacturer would figure out the
appropriate engine, transmission, and the driveline combination to accomplish the goal. The
manufacturer would ensure that the horsepower and torque provided would be sufficient to meet
the needs of the apparatus. This in turn would save the department money and time by
eliminating unnecessary over-sizing of the engine and related equipment for the apparatus.
In using performance-based specifications, consideration must be given to how the
configuration will perform as it ages, after routine wear of the apparatus. In other words, one
needs to state how long the vehicle is expected to last and still provide the desired performance.
Perhaps the most desirable specification combines a performance specifications format
with a general design format (e.g., four doors, bench seat). Including minimum performance
standards in the specification for various components and systems is a good way to ensure proper
performance.35, 36, 37
Complement Based on Risk – The number of firefighters needed per engine or truck
(ladder) company is a subject of hot debate in the fire world. The NFPA has much influence in
this area as well. The fundamental issues in determining unit staffing include:
•

The ability to start operations with the first arriving unit;

35

Senter, Edward L. (1998, July). Evaluating Fire Apparatus Design Changes in the Norfolk Department of Fire
and Paramedical Services. Emmitsburg, MD: National Fire Academy, Executive Fire Officer Program.
36
Norfolk Fire and Paramedical Services. (1993). Vehicle study. Norfolk, VA.
37
Capital Safety Systems. (1991). Calvert County, Maryland Emergency Apparatus Assessment & Analysis, Calvert
County, MD
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The ability to rapidly amass critical staffing for incidents of various sizes and types of
hazards;
Firefighter safety, and;
Productivity of a unit and the system of units.

Like several metro fire departments nationwide, Portland considers minimum staffing for
its fire apparatus to be four personnel. This minimum staffing level is at the level specified in
NFPA standards. NFPA Standard 1500, Fire Department Occupational Safety and Health
Program says that “…a minimum acceptable fire company staffing level should be four
members responding or arriving with each engine and each ladder company responding to any
type of fire.” NFPA 1710 also suggests that fire suppression units be staffed with a minimum of
four personnel.
While the staffing of the unit affects its efficiency, a more important criterion is how fast
the total team can be assembled for a given incident regardless of the number of vehicles on
which they ride. The National Fire Protection Handbook, 19th Edition, Typical Initial Attack
Response Capability Assuming Interior Attack and Operations Response Capability (Table
7.2.1), makes staffing recommendations based on the number of firefighters arriving on the scene
of a fire depending upon the type of occupancy (low-, medium-, and high-hazard occupancy).
The NFPA staffing recommendations by the type of hazard areas follows:
HIGH-HAZARD OCCUPANCIES (schools, hospitals, nursing homes, explosive plants,
refineries, high-rise buildings, and other high-risk or large fire potential occupancies):
At least four pumpers, two ladder trucks (or combination apparatus with equivalent
capabilities), two chief officers, and other specialized apparatus as may be needed to
cope with the combustible involved; not fewer than 24 firefighters and two chief
officers. Plus, there should be consideration of a safety officer and a rapid
intervention team.
MEDIUM-HAZARD OCCUPANCIES (apartments, offices, mercantile and industrial
occupancies not normally requiring extensive rescue or firefighting forces):
At least three pumpers, one ladder truck (or combination apparatus with equivalent
capabilities), one chief officer, and other specialized apparatus as may be needed or
available; not fewer than 16 firefighters and one chief officer, plus a safety officer
and a rapid intervention team.
LOW-HAZARD OCCUPANCIES (one-, two-, or three-family dwellings and scattered small
businesses and industrial occupancies):
At least two pumpers, one ladder truck (or combination apparatus with equivalent
capabilities), one chief officer, and other specialized apparatus as may be needed or
available; not fewer than 12 firefighters and one chief officer, plus a safety officer
and a rapid intervention team.
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The recommendations and guidelines outlined in the NFPA Handbook should be
considered, but are not necessarily the final word as the NFPA guidelines do not address how
fire departments will also be able to comply with the OSHA mandated “Two-in/Two-out” rule
(discussed below). Also, the NFPA guidelines do not address OSHA’s requirement that a rapid
intervention team/crew (RIT/RIC) be on-scene at a working fire. Depending on local staffing
levels, the number of firefighters responding on various units may need to be increased by two or
three from the levels outlined in NFPA’s guidelines if they are to meet OSHA regulations which
are, in fact, legal requirements.
Table 19 shows the PF&R’s response complement to a structure fire based on risk versus
the NFPA guidelines outlined above.
Table 19: PF&R Structure Fire Response Complement vs. NFPA Guidelines
Type of
Occupancy

HighHazard
(High-rises
in Portland)

Total
MediumHazard

PF&R Response
Complement

NFPA
Guidelines

7 Engines
2 Trucks
1 Squad
2 Bat. Chiefs

4 Engines
2 Trucks

40 FFs
2 Chief Officers

24 FFs
2 Chief Officers
1 Safety Officer
1 RIT Team

42

26–29

4 Engines
2 Trucks
2 Chiefs

3 Engines
1 Ladder Truck

24 FFs s
2 Chief Officers

16 FFs
1 Chief Officer
1 Safety Office
1 RIT Team

Total

26

Low-Hazard

4 Engines
1 Truck
2 Chiefs

2 Engines
1 Truck

20 FFs
2 Chief Officers

12 FFs
1 Chief Officer
1 Safety Officer
1 RIT Team

Total

22
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17–20

13–16

Corpus
Christi, TX

Salt Lake
City, UT

Cincinnati, OH

3 Engines (3 or 4)
1 Truck (3 or 4)
1 Medic (2)
1 Rescue (4)
1 Light/Air (1)*
1 District Chief (1)
23–27 FFs
1 Chief Officer

4 Engines (4)
2 Trucks (4)
1 Utility(1)
1 Bat. Chief

3 Engines (4)
2 Trucks (4)
1 Rescue (2)
2 District Chiefs
1 Squad (2)

25 FFs
1 Chief Officer

22 FFs
2 Chief Officers

24-28
3 Engines (3 or 4)
1 Ladder (3 or 4)
1 Medic (2)
1 District Chief
14-18 FFs
1 Chief Officer

26
3 Engines (4)
1 Truck (4)
1 Utility
1 Bat. Chief

24
2 Engines (4)
2 Trucks (4)
1 Rescue (2)
2 District Chiefs

17 FFs
1 Chief Officer

18 Firefighters
2 Chief Officers

15-19
3 Engines (3 or 4)
1 Ladder (3 or 4)
1 Medic (2)
1 District Chief
14–18 FFs
1 Chief Officer

18
2 Engines (4)
1 Truck (4)

20
2 Engines (4)
2 Trucks (4)
1 Rescue (2)
2 District Chiefs
18 FFs
2 Chief Officers

15–19

82

12 FFs

12

20
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Standards and Laws – Additional standards for staffing are related to OSHA’s
regulations for firefighter safety.
OSHA: Firefighting is a dangerous and physical labor-intensive occupation. Although
technologically the tools and equipment used by firefighters have changed dramatically over the
years, the basic goals have remained almost unchanged: to preserve life and protect property by
successfully extinguishing fires—and not get hurt in the process. To accomplish this, firefighters
must be able to quickly and efficiently gain access to a fire and apply an extinguishing agent
(typically water, but increasingly foam and other agents are gaining popularity). This requires
emergency responders to operate in dangerous environments where they are at high risk for
serious injury or death.
To protect the heath, safety, and welfare of firefighters, the federal government enacted
regulations to ensure that firefighters operate in and around structure fires safely. Enacted by the
Department of Labor and the Occupational Safety and Health Administration (OSHA), 29 CFR
1910.134, also known as “Two-in/Two-out,” mandates that there must be a minimum of four
personnel on the scene of a structural fire before personnel can initiate interior operations. Two
firefighters must remain on the exterior of the structure, properly equipped with full turnout gear
and self-contained breathing apparatus (SCBA) to act as a RIC in the event the firefighters
operating inside the structure become incapacitated or trapped. Although OSHA allows one RIC
member to have an additional role such as incident commander or safety officer, as long as
rescue activities can be performed without jeopardizing the safety of other firefighters, a pump
operator cannot make up part of the RIC unless the apparatus is in a positive water source, which
allows the pump to be unstaffed for a period.

TriData, a Division of
System Planning Corporation

83

March 2006

Portland Fire and Rescue
Service Delivery System Study

V. STATION AND APPARATUS DEPLOYMENT
This chapter discusses the deployment of fire stations and emergency response apparatus
in Portland. As discussed in the previous chapters, there are many factors that should be taken
into account when determining the appropriate number of stations, including demand for
services, population, density of demand and population, size of the jurisdiction, and desired
response times. This chapter applies these factors to the current and future situation of the
Portland Fire and Rescue (PF&R).

METHODOLOGY
Before any analysis took place, project team members gathered and reviewed information
related to properly locating fire stations, including but not limited to:
•
•
•
•
•
•
•

Current station locations and building ages
Current apparatus deployment
Current zoning and land use and related policies
National response time standards (see Chapter IV)
Current PF&R response time standards (see Chapter IV)
Current and projected population (see Chapter III)
Current and projected demand and workload (see Chapter III)

Actual incident data for FY00 and FY05 was gathered from the computer aided dispatch
system (CAD). Data included addresses for geocoding, type of incident, units responding (FY05
only), and overall response times (FY05 only).38 Geographic information system (GIS) files used
for the analysis were provided by the city.
Due to the size of the city and differences in the areas covered, it would be difficult to
complete a thorough analysis while looking at the city as a whole. Therefore, the city was
analyzed by the PF&R response districts which are shown in Map 8. Since District 1 contains
only Station 1, Districts 1 and 2 were combined for the analysis.

38 Geocoding is a process by which the street address of an emergency incident is translated into latitude and longitude so that it can be placed onto a map.
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Map 8: PF&R Districts

Travel speed was based on U.S. Census Tiger files contained in the road files provided by
the city. Tiger files contain census feature class codes (CFCC codes) that define road types and
can be used to assign estimated speed limits. Speed limits were then set at 10 miles per hour
below the typical speed limit based on road type to account for obstacles that a unit may
encounter while responding to an incident such as traffic congestion, stops, and turns. No speed
limits were set below 25 mph.
Estimated travel time for each road segment was based on the speed limits and length of
the segment. Road segments containing a traffic calming device had 4.7 seconds per device
added to the estimated travel time. The additional time was based on the average delay caused by
speed humps as recorded by PF&R in previous studies.
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Station and apparatus deployment analysis was based on the goals outlined in Chapter IV,
Determining Resource Needs.

CURRENT RESPONSE TIMES
The first step in the deployment analysis is a review of department-wide response times.
As discussed in Chapter IV, response time is the total amount of time elapsing between an
individual calling 911 and emergency service personnel arriving at the scene. Response time can
be broken down into multiple segments for analysis.
Methodology – The analysis of response times included emergency incidents only. Call
processing included the first-dispatched unit from each incident. Turnout, travel, vertical, and
total response times included only engines, trucks, rescues, and the squad. These criteria were
applied to keep the analysis in line with the standards against which times are being compared.
For all time segments, the CAD data from FY05 was used. In some cases there were invalid
entries (did not have a time recorded) or obvious errors (unit arrived before the call came in) that
were excluded from the dataset. All response times are for Code 3 calls only, which are high
priority calls. Code 1 calls are lower priority calls where apparatus does not go to the incident
with lights and sirens; therefore, response times are much higher due to the apparatus traveling
with the flow of traffic. Finally, to eliminate outliers, times that were more than three standard
deviations from the median were also excluded. Three times the standard deviation was used
because assuming that the travel times had a normal distribution 99.7 percent of incidents are
expected to fall within three standard deviations.
Call Processing – Call processing time includes both call processing (taking down
necessary information) and dispatch (notifying the appropriate units). Some CAD systems track
each time segment separately; most do not. Throughout this section call processing time includes
dispatch time.
In Portland, when an individual calls 911, the call is answered and dispatched at the
Bureau of Emergency Communications (BOEC). BOEC call takes gather the necessary
information, code the call, and transfer it to the appropriate BOEC fire/EMS or police dispatcher,
who dispatches the appropriate units. All of this time is included in the call processing times
discussed below.
In FY05, call processing times for PF&R averaged 1:13 with a 90th percentile time of
1:53. Table 20 shows the 90th percentile call processing time for FY05 by type of call. EMS calls
are processed slightly slower than fire calls, but the difference is not statistically significant.
EMS call processing times are almost 30 seconds higher than PF&R’s current goal for high
priority EMS calls, while fire times are nearly one minute higher than the current goal for urgent
priority fire calls. It should be noted that the BOEC User Board sets the call processing goals;
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however, PF&R should work with the BOEC in determining how to reduce the overall call
processing times.
Table 20: PF&R Call Processing Time by Call Type
Type

80th Percentile 90th Percentile Portland Goal

EMS
Fire

01:29
01:22

01:52
01:48

01:30
01:00

Some variation can be expected by time of day to correspond with heavier or lighter call
volumes. Figure 20 depicts the variation in 90th percentile call processing time by time of day.
Despite the variation in call levels, call processing time is relatively steady throughout the day
ranging from 1:50 between 8 A.M. and 10 A.M. to 2:00 between midnight and 2 A.M.

20.00
17.44

18.00
15.56

18.04

16.89

90th Percentile Call Processing
Time
Average Calls Per Day

17.78

0:03:00

18.18

Figure 20: 90th Percentile Call Processing Time by Time of Day, FY05

16.00

14.12

0:02:30

14.00

9.28

12.00

10.00

7.67

0:01:30

9.55

12.70

0:02:00

6.32

8.00

0:01:00

6.00

4.00

0:02:00

0:01:50

0:01:54

0:01:50

0:01:53

0:01:51

0:01:56

0:01:52

0:01:54

0:01:55

0:01:51

0:00:00

0:01:58

0:00:30

Midnight1:59am

2:003:59am

4:005:59am

6:007:59am

8:009:59am

10:0011:59am

Noon1:59pm

2:003:59pm

4:005:59pm

6:007:59pm

8:009:59pm

10:0011:59pm

2.00

0.00

Figure 21 depicts the variation in 90th percentile call processing time by time of day and
call type. EMS call processing times remain reasonably steady throughout the day ranging
between 1:48 and 1:57. Fire call processing times fluctuate quite a bit over the course of the day
with a nearly 30 second spike from 8 A.M. to 10 A.M. Call processing times for other calls appear
to be high, but this is likely because most of these types of calls are low priority or nonemergency incidents; therefore, more time can be spent gathering relevant information.
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Figure 21: 90th Percentile Call Processing Time by Time of Day and Call Type, FY05
0:03:00
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Other

0:02:30

0:02:00

0:01:30
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0:00:30

0:00:00
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6:007:59am

8:009:59am

10:0011:59am
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2:003:59pm

4:005:59pm

6:007:59pm

8:009:59pm

10:0011:59pm

Although call processing times in Portland are higher than current and recommended
goals, they are not much out of line with those in other communities, some of examples of which
are shown in Table 21.
Table 21: Comparison of 90th Percentile Call Processing Times39
City

90th Percentile

Cincinnati, Ohio
Corpus Christi, Texas
Irving, Texas
Long Beach, California
Portland, Oregon

01:03
01:39
01:44
02:39
01:53

Recommendation 16: Review the call processing and dispatch process to determine
whether any changes can be made to improve call processing and dispatch times. Areas to
consider include staffing levels in the dispatch center, the amount of information gathered before
dispatching the first unit, and turnover rates in dispatch staff and resulting lack of experience. A
full review of the dispatch center in Portland was beyond the scope of this study; therefore,
information on staffing and turnover was not reviewed. These are common issues within dispatch
39

We had relatively recent data from other TriData studies for these communities

TriData, a Division of
System Planning Corporation

88

March 2006

Portland Fire and Rescue
Service Delivery System Study

Chapter V. Station and Apparatus Deployment

centers. PF&R should work closely with the BOEC to lower the current call processing times, as
they are a critical component in overall response time.
Turnout – Turnout time is measured from when the alarm is received by personnel to
when the apparatus begins driving to the incident scene. The average turnout time in Portland in
FY05 was 1:09 with a 90th percentile time of 1:51, nearly 60 seconds higher than the
recommended time of 1:00 as discussed in Chapter IV.
When examining the turnout times by call type, the times remain similar to the overall
results. EMS, fire, and other incident turnout times are 1:48, 1:42, and 1:56 respectively, again
nearly 60 seconds over our recommended goal. Turnout times for fire and EMS are very similar
despite fires requiring the donning of protective equipment. There is also no significant
difference in 90th percentile turnout times by unit type with the times ranging from 1:50 to 2:02.
Turnout time vary considerably by time of day. Station design and personnel duties (e.g.
inspections) also play a role. Figure 22 shows turnout times by time of day during FY05. There
is significant (nearly one-minute) variation in turnout time by time of day, which can be expected
since personnel are generally asleep between midnight and 6 A.M. (when turnout times are
highest). Turnout times during the rest of the day exceed the recommended one-minute time for
turnout by around 30 seconds.
Figure 22: Turnout Times by Time of Day, FY05
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Finally, some units turnout faster than others. Engine 20, for example, had a 90th
percentile turnout time of 1:37 in FY05, the lowest of all engines. Engine 16, on the other hand,
had a 90th percentile turnout time of 2:07, 30 seconds longer. The reason for this is unclear;
however, a possible reason for the higher turnout times is that units in Portland are not always in
the station. Crews perform inspections and public education throughout their first-due areas. It
takes longer to turnout for a call when personnel are away from the station rather than in
quarters. The extra time to turnout may be worth the benefits and cost-savings of using crew
personnel “downtime” for prevention activities such as inspections and public education.
Of the different segments of response time (call processing, turnout, and travel) it is
easier and less costly to improve call processing and turnout times. Travel time is typically much
more difficult and the most expensive to improve (e.g., new/more stations, new roads, or traffic
signal pre-emption devices). Reducing the first two times will reduce total response times.
Reduction in call processing and turnout time also permits longer travel times without increasing
total response times; thus, stations can typically serve larger areas and still meet response time
goals. The critical time is to dispatch the first unit; further call processing can occur
simultaneously (i.e., talking more to the caller to obtain details).
Travel – Travel (drive) time is the time it takes to travel from the station, or wherever the
unit is, to the emergency incident. Station and apparatus placement has the biggest impact on
travel time. (Apparatus are not always in the station when dispatched to an incident.) Additional
factors influencing travel time include traffic, weather, traffic limiting devices (stop lights, speed
bumps, etc.), and driver familiarity with the area. It should be noted that fire apparatus stop at all
signal controlled intersections before proceeding through – a safe practice. While this will
slightly increase travel times, the tradeoff for safety may be worth the extra time. (Studies have
documented a significant number of injuries and fatalities caused by vehicular crashes involving
emergency response vehicles driving through intersections and responding en-route to an
incident). Traffic congestion and weather are beyond the department and city’s control; however,
traffic limiting devices and driver knowledge are not.
Travel times in Portland are higher than the TriData recommended 90th percentile travel
times of four minutes. In FY05, PF&R experienced an average travel time of 3:56 and a 90th
percentile time of 5:58 overall. However, the four-minute travel time is recommended for the
first arriving unit only. (The idea is that a four-minute travel time coupled with the recommended
call processing and turnout times will result in an overall six-minute total response time for the
first unit to each call.)
The 90th percentile travel time for the first arriving unit on all call types was 5:41, better
but still nearly two minutes higher than the recommend goal. When broken down by call type,
the 90th percentile travel time for first arriving unit to EMS calls was 5:39. For fire calls, the 90th
percentile travel time was 5:41. Both of these are more than two minutes higher than the
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recommended four-minute travel time. Table 22 shows the 90th percentile travel times by call
type for FY05.
Table 22: 90th Percentile Travel Time by Call Type, FY05
Response
Level

90th Percentile
(All Units)

90th Percentile
(First Arriving Unit)

80th Percentile
(First Arriving Unit)

70th Percentile
(First Arriving Unit)

05:43
08:05
06:11
05:58

05:39
05:41
05:53
05:41

04:47
04:36
04:48
04:46

04:13
03:59
04:12
04:12

EMS
Fire
Other
Overall

It is not until the 70th percentile range that the travel times fall below the four-minute
goal for travel.
In addition to varying by response level and call type, travel times vary by time of day
due to traffic and visibility. Relatively steady travel times throughout the day in Portland, as
shown in Figure 23, indicate that congestion due to rush-hour traffic is not a major problem for
PF&R.
Figure 23: 90th Percentile Travel Time by Time of Day, FY05
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Vertical – Vertical response time is the time to get from the street to the patient’s side or
fire location and includes time to dismount from vehicle, assemble equipment, and locate the
patient or fire floor. The time can be significant in areas with high-rise buildings or large
properties (e.g., malls or golf courses). Vertical response time often is not tracked by first
responders; however, PF&R does track vertical response times on many EMS calls.
On EMS calls, services cannot be provided until personnel arrive at the side of the
patient. In FY05, PF&R’s vertical response time averaged 1:44 with a 90th percentile time of
3:07. Since so few departments record vertical response times, it is not possible to compare this
to other communities.
While it is possible to reduce the other components of response time through technology
and fire station location, it is difficult to substantially and safely reduce vertical response times.
As a result, the importance of built-in fire suppression systems cannot be overstated. These
systems buy time for the firefighters to get to where they have to be within the structure to
completely extinguish fire or provide emergency care.
Total Response Time – It is important to note that, for mathematical reasons, one
cannot simply add the average or 90th percentile time components of response time to reach the
total response time. In FY05, total response times for PF&R averaged 6:12 for the first arriving
unit to all calls with a 90th percentile total response time of 8:31. When factoring in vertical
response times PF&R averaged 7:32 with a 90th percentile time of 10:15. All of these times are
well above current and recommended goals.
Table 23 shows the 90th, 80th, and 60th percentile total response times for first arriving
unit in FY05 incidents by call type. There is a nearly one minute difference in total response time
between EMS calls and fire calls at the 90th percentile level; however, that decreases at the 80th
percentile level. The total response times are over the recommended goal of six minutes at the
90th percentile level, and do not fall below six minutes until the 60th to 50th percentile level.
Table 23: FY05 60th, 80th and 90th Percentile Total Response Time by Call Type
Call Type

EMS

Fire

60th Percentile
80th Percentile
90th Percentile
80th Percentile with Vertical
90th Percentile with Vertical

06:12
7:18
8:16
9:03
10:12

06:01
7:27
9:00
–
–

Generally, the variation in total response time by time of day follows the same pattern as
the travel time since that is the largest component. Total response time by time of day is shown
in Figure 24.
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Actual response times in Portland are compared to NFPA standards and the study team’s
recommended goals in Table 24.
Figure 24: 90th Percentile Total Response Time by Time of Day, FY05
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Table 24: Portland 90th Percentile Response Times, FY05 vs. Standards and Goals
Current PF&R
th

Call Type
Fire

EMS
ALL
Fire
EMS

Time Segment
Call Processing: Urgent
Call Processing: High
Call Processing: Low
Call Processing: High
Call Processing: Low
Turnout
Travel
Total
Travel
Total

Current 90
Percentile
0:01:48

*

0:01:52*

Goal
0:01:00
0:01:30
0:02:00
0:01:30
0:03:00

0:01:51
0:05:41
0:09:00
0:05:39
0:08:16

0:05:20

Reduction
Needed
0:00:48
0:00:18
N/A
0:00:22
N/A

Recommended
Goal

Reduction
Needed

0:01:00

0:00:48

0:01:00

0:00:52

0:01:00
0:04:00
0:06:00
0:04:00
0:06:00

0:00:51
0:01:41
0:03:00
0:01:39
0:02:12

* The analysis did not break the call processing times into priority levels, but rather as an overall time for both EMS and Fire
calls.
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Total response times are three minutes (3:00) higher than the recommended time of six
minutes for fire calls and slightly over two minutes (2:12) higher than the goal for EMS calls.
These total response times are high and the department should take steps to reduce the times and
improve 90th percentile compliance. That being said, the department is doing a very good job
providing service to Portland and meet the six-minute response time goal at the 60th percentile
level. Focus should be placed on reducing call processing and turnout times to get the overall
total response time closer to the 90th percentile compliance level.
Figure 25 shows the 90th percentile total response times with vertical times by time of
day. Again, the overall pattern is similar to the travel and total times, with higher times at night
and in the very early morning.
Figure 25: 90th Percentile Total Response Time (including Vertical) by Time of Day, FY05
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ANALYSIS OF STATION AND APPARATUS LOCATIONS
This section provides an in-depth look at station and apparatus placement. The goal is to
determine what areas, if any, are in need of additional or fewer resources. As discussed earlier, to
complete the analysis the city was divided into three regions. Engine coverage is discussed by
region while truck (ladder), Hazmat, and battalion chief coverage is discussed citywide since
there are so few.
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In addition to the response times, demand, and workload discussed up to this point, this
analysis takes into account geocoded incidents and resulting incident density. The FY05 CAD
data included 59,687 unique emergency incidents, 51,460 of which contained with complete
addresses and 49,198 (96 percent) geocoded. CAD data for FY00 contained 57,597 unique
incidents of which 55,542 contained complete addresses and 52,807 geocoded (95 percent).
District 1 and 2 – Districts 1 and 2 cover 66.6 square miles and are bordered on the
east by District 3, on the south by District 4, on the west by Tualatin Valley, and on the north by
the Columbia River. The districts contain nine fire management areas (FMAs), also known as a
first-due area. Fire stations 1, 3, 6, 8, 14, 16, 17, 22, 24, and 26 are currently located in Districts
1 and 2. Table 25 shows pertinent information about each station.
Map 9 shows that Districts 1 and 2 are primarily residential with large areas of industrial
development along the river and business/commercial development in the downtown area
(District 1).
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Map 9: District 1 and 2 Zoning
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Table 25: PF&R Station and Apparatus Complement, District 1 and 2
Station

Address

Bays

1
3
6
8
14
16
17
22
24
26

55 SW Ash St.
1715 NW Johnson St.
1505 SW Dewitt St.
7134 N Maryland Ave.
1905 NE Killingsworth St.
1715 SW Skyline Blvd.
848 N Tomahawk Island Dr.
7205 N. Alta St.
4515 N. Maryland Ave.
5247 N. Lombard St.

5
3
2
2
2
2
2
3
2
2

Apparatus
Truck 1, Engine 1
Engine 3, Truck 3
Engine 6, Fireboat
Engine 8, Truck 8
Engine 14
Engine 16
Engine 17, Fireboat, Rescue Boat
Engine 22, Truck 22
Engine 24, MRV
Engine 26

RISKS: Map 10 shows the locations of risks in Districts 1 and 2 in relation to the 10 fire
stations protecting the area. Major risks in the region include 57 schools, 33 high-occupancy
buildings, four nursing homes, two mental health facilities, one hospital, and 162 locations with
Hazmat permits. These are all high-risk structures or facilities with special public safety needs.
Additional hazards in the area include: 107 miles of heavy freight rail lines, 22 miles of light rail
lines, numerous parks, open spaces, major portions of I-5 and I-205, and public lands (risk for
wildfires during the summer).

TriData, a Division of
System Planning Corporation

97

March 2006

Portland Fire and Rescue
Service Delivery System Study

Chapter V. Station and Apparatus Deployment

Map 10: Districts 1 and 2 Risks

POPULATION: Population for the districts was estimated using the rate of change between
the 1990 and 2000 U.S. Censuses. Districts 1 and 2 had an estimated population of 143,999 in
FY05, the lowest of all districts.40 Overall, there are 2,162 people per square mile in Districts 1
and 2. Map 11 shows the year 2000 population by square mile in each census tract. The lower
population density in Districts 1 and 2 is due to the concentration of businesses in the downtown
area and the industrial areas along the rivers; thus, less residential development.
40

Population was based on U.S. Census tracts. Not all tracts fall completely within one district, and population is not
distributed evenly throughout a tract. Therefore, population was included in District containing the center of the
tract.
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Map 11: Year 2000 Population per Square Mile, Districts 1 and 2

DEMAND: In FY05, there were 15,614 geocoded calls in Districts 1 and 2. This is about
235 calls per square mile, 1,561 calls per station, and 108 calls per 1,000 people. Since incidents
are not distributed evenly across the area, Table 26 shows the number of incidents in each FMA
in District 1 and 2 for FY00 and FY05. Station 1 had the highest number of incidents for FY05 in
Districts 1 and 2 as well as citywide (4,511), while Station 6 had the lowest (333). Map 12
illustrates FY05 call density for Districts 1 and 2. Overall, there were 128 fewer incidents in
FY05 than in FY00 for Districts 1 and 2.

TriData, a Division of
System Planning Corporation

99

March 2006

Portland Fire and Rescue
Service Delivery System Study

Chapter V. Station and Apparatus Deployment

Demand has been remarkably level overall in Districts 1 and 2, with only minor changes
by station area.
Table 26: Calls by FMA, District 1 and 2, FY05
FMA
01*
03*
06
08*
14
16
17
22*
24
26
Total

Incidents FY00
4,204
3,403
437
1,700
2,951
109
943
2,001
2,036
1,400
19,184

Incidents FY05
4,511
3,476
333
1,580
2,351
538
890
2,072
2,077
1,228
19,056

* Station in FMA has multiple companies
Note: Numbers reflect emergency incidents in the
specified FMA and do not reflect total unit
responses.
Note: Station 16 opened in February 2002,
however FMA 16 contained 109 emergency
incidents in fiscal year 2000

Based on the population growth expected in Districts 1 and 2 and projected systemwide
demand, demand in the area could increase to 20,000–22,000 calls by 2010, as shown in
Table 27. Unit responses could increase as shown in Table 28. Based on the projected demand
and unit responses, there does not appear to be a need for additional fire apparatus in Districts 1
and 2 in the next five years. (The data should be re-evaluated in five years to make sure the fire
apparatus is still not needed. Much can happen in this timeframe that might require additional
resources). A recommendation is made in Chapter VI, Fire and Rescue Operations, to increase
the number of rescue units to help reduce workload for some of the fire apparatus at Station 1.
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Map 12: FY05 Call Density, District 1 and 2

Table 27: District 1 and 2 Demand, FY06–FY10

TriData, a Division of
System Planning Corporation

Fiscal Year

Low

High

2006
2007
2008
2009
2010

19,884
20,143
20,348
20,392
20,438

20,298
20,650
21,031
21,602
22,192
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Table 28: District 1 and 2 Unit Responses, FY06–FY25
FY06
Unit
Engine 1
Engine 3
Engine 6
Engine 8
Engine 14
Engine 16
Engine 17
Engine 22
Engine 24
Engine 26
Truck 1
Truck 3
Truck 8
Truck 22
Squad 01
Total

FY10

FY15

FY20

FY25

Low

High

Low

High

Low

High

Low

High

Low

High

2,477
2,792
430
1,552
2,517
890
865
1,221
2,408
1,461
1,679
1,463
917
1,192
1,871

2,511
2,830
436
1,574
2,552
902
877
1,238
2,442
1,481
1,703
1,483
929
1,209
1,897

2,609
2,940
452
1,635
2,651
937
911
1,286
2,536
1,539
1,769
1,541
965
1,256
1,791

2,816
3,174
488
1,765
2,862
1,012
984
1,388
2,738
1,661
1,909
1,664
1,042
1,356
2,127

2,738
3,086
475
1,716
2,782
984
957
1,350
2,662
1,615
1,856
1,617
1,013
1,318
2,068

3,186
3,591
552
1,996
3,237
1,145
1,113
1,570
3,097
1,879
2,160
1,882
1,179
1,534
2,406

2,874
3,240
499
1,801
2,921
1,033
1,004
1,417
2,795
1,695
1,949
1,698
1,064
1,384
2,171

3,537
3,987
613
2,217
3,594
1,271
1,236
1,744
3,439
2,086
2,398
2,089
1,309
1,703
2,672

3,018
3,402
523
1,891
3,067
1,084
1,054
1,488
2,934
1,780
2,046
1,783
1,117
1,453
2,280

3,934
4,434
682
2,465
3,998
1,413
1,374
1,939
3,825
2,320
2,667
2,324
1,456
1,894
2,972

23,735 24,063 24,997 26,988 26,237 30,527 27,544 33,896 28,921 37,697

RESPONSE TIMES AND COVERAGE: To determine whether there are any areas in Districts
1 and 2 that are not well covered, and to evaluate the overlap among stations, the ability of
apparatus to cover the area and risks present in the recommended time must be evaluated. As
discussed above, overall total response times are higher than recommended; however, station and
apparatus placement depends largely on travel times. In Districts 1 and 2, 90th percentile travel
times for the first arriving unit in FY05 was 05:20, about one and a half minutes higher than the
four minutes recommended by TriData.
Table 29 summarizes 90th percentile travel times to incidents in Districts 1 and 2 during
FY05. Travel times for Engines 17 and 22 are significantly higher than other units in the
districts. Engines 17 and 22 have larger first-due areas than other units in the district. In addition,
a large portion of the area covered by Engine 22 is hilly, with narrow, winding roads that are
more difficult to travel safely along than the downtown roads.
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Table 29: District 1 and 2 Apparatus Travel Times in FY05

Unit
Engine 1
Engine 3
Engine 6
Engine 8
Engine 14
Engine 16
Engine 17
Engine 22
Engine 24
Engine 26
Truck 1
Truck 3
Truck 8
Truck 22

90th Percentile
Travel*
03:49
04:25
04:58
05:20
05:17
05:53
07:10
08:06
04:30
04:55
03:53
04:38
04:44
06:50

* All times calculated for first-arriving
unit to incidents in the units’
respective FMAs.

Based on the road network and travel speeds discussed above, the four-minute response
reach of stations in Districts 1 and 2 is shown in Map 13. Based on the calculated response reach,
97 percent (15,115 of 15,614) of FY05 calls were within the theoretical four-minute travel time
from the current District 1 and 2 stations. However, because the reach (as shown in the map) is
theoretically based, it does not reflect the actual response times. Based on the response time data,
about 60 to 70 percent of incidents are being reached in less than four minutes.
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Map 13: District 1 and 2, Current Four-Minute Response Reach

There are two main areas beyond the current theoretical four-minute travel time reach;
one northwest of Station 16 and one west of Station 22. The area northwest of Station 16 is the
area to be covered by Station 27 upon its completion. The area north of Station 22 and west of
Station 17 also is just outside of the four-minute response reach. This area is mainly industrial
and port facilities. However, given the total demand in the region and the relative workloads of
units serving the area, there is no need for additional stations or apparatus in Districts 1 and 2 at
present or for the next three to five years. After that time period, demand would need to be
examined again to determine if a need exists.
TriData, a Division of
System Planning Corporation

104

March 2006

Portland Fire and Rescue
Service Delivery System Study

Chapter V. Station and Apparatus Deployment

Of the high-risk facilities identified above, only four Hazmat sites are beyond current
four-minute reach.
FUTURE NEEDS: Despite the current travel times in Districts 1 and 2, there does not
appear to be a need for additional resources in this area in the next 5 years. The current number
of apparatus is sufficient to handle future demand under both the low and high projections.
Finally, stations are of a reasonable age, and in very good condition. Response times in Districts
1 and 2 can be reduced through reductions in call processing and turnout time, as discussed
earlier in this chapter.
District 3 – District 3 is comprised of 63.2 square miles of commercial, industrial, and
residential development, as shown in Map 14. Industrial development occurs primarily on the
northern side of the region around the airport and along the Columbia River. Much of the district
is residential with large segments of commercial development along major roadways. The
district is bordered on north by the Columbia River, on the east by Gresham, on the west by
Districts 1, 2 and 4, and on the south by Happy Valley.
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Map 14: District 3 Zoning

District 3 is protected by 10 stations: 2, 11, 12, 19, 25, 28, 41, 42, 43, and 45. Table 30
shows pertinent information about each station currently located in District 3. Station 28 was
recently renovated and therefore, units stationed there did not respond to calls in FY05.
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Table 30: PF&R Station and Apparatus Complement, District 3
Station
2
11
12
19
25
28*
41
42
43
45

Address
nd

4800 NE 122
5707 SE 92nd
8645 NE Sandy
7301 E Burnside
5211 SE Mall
5540 NE Sandy Blvd.
1500 SE 122nd
13310 SE Foster
13313 NE San Rafael St.
1927 SE 174th

Bays

Apparatus

3
2
2
2
2
2
4
2
2
2

Engine 2, Truck 2
Engine 11
Engine 12
Engine 19
Engine 25, Truck 25
Engine 28, Air Unit 28
Engine 41, Truck 41, Hazmat 41
Engine 42
Engine 43
Engine 45

* Station 28 was undergoing Seismic Retrofitting in FY05.

RISKS: Major risks in District 3 include 108 schools, three hospitals, and 47 locations
with Hazmat permits (Map 15). These are all high-risk structures or facilities with special public
safety needs. Additional hazards in the area include: I-84 and I-205 (high-volume roads); 27.6
miles of heavy railroad lines; 19.2 miles of light rail lines; Portland International Airport; and 19
nursing homes.
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Map 15: District 3 Risks

POPULATION: Map 16 shows the population by square mile for each census tract in year
2000 for District 3. Overall, the calls in this district are up sharply, by 17 percent since FY00.
Total population for the region was approximately 270,799 in FY05.41 Overall, there are 4,285
people per square mile in District 3. District 3 has the highest population of the three districts,
but the second highest density.

41

Population was based on U.S. Census tracts. Not all tracts fall completely within one district, and population is not
distributed evenly throughout a tract. Therefore, population was included in District containing the center of the
tract.
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DEMAND: In FY05, there were 21,028 geocoded calls in District 3. This is 78 calls per
1,000 people.
Map 16: Year 2000 Population per Square Mile, District 3
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Table 31 shows the number of incidents for each FMA in District 3. Stations 11 and 41
had the highest number of incidents in FY05 (3,647 and 4,231 respectively), and Stations 2 and
12 had the lowest number of incidents (1,421 and 1,295). Station 41 had the second highest call
volume in the city. Map 17 shows the FY05 call density for District 3.
Table 31: Calls by FMA, District 3, FY05
FMA
02*
11
12
19
25*
28
41*
42
43
45
Total

Incidents FY00

Incidents FY05

1,638
3,003
266
2,735
3,189
3,033
1,350
2,136
1,622
18,972

1,421
3,647
1,295
2,938
3,331
4,231
1,550
2,319
1,542
22,274

*Station in FMA has multiple companies
Note: Numbers reflect emergency incidents in the
specified FMA and do not reflect total unit
responses.
Note: FMA 28 had no incidents recorded in either
the 2000 or 2005 CAD Data
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Map 17: FY05 Call Density, District 3

Based on the population growth expected in District 3 and projected systemwide demand,
demand in District 3 is not expected to increase much, as shown in Table 32. While demand
could approach 24,000 calls by FY10, it could also decrease by about 280 calls. Unit responses
could increase as shown in Table 33. Based on the current workloads and projected demand and
unit responses, there may be a need for additional resources in District 3 in the future.
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Table 32: District 3 Demand, FY06–FY10
Fiscal Year

Low

High

2006
2007
2008
2009
2010

21,398
21,677
21,897
21,744
21,995

21,844
22,222
22,632
23,247
23,882

Table 33: District 3 Unit Responses, FY05–FY25
FY06
Unit
Engine 2
Engine 11
Engine 12
Engine 19
Engine 25
Engine 41
Engine 42
Engine 43
Engine 45
Truck 2
Truck 25
Truck 41
Total

Low

High

FY10
Low

High

FY15
Low

High

FY20
Low

High

FY25
Low

High

1,316
1,335
1,386
1,497
1,455
1,693
1,528
1,880
1,604
2,091
2,982
3,024
3,141
3,391
3,297
3,836
3,461
4,259
3,634
4,737
2,007
2,035
2,114
2,283
2,219
2,582
2,330
2,867
2,446
3,188
2,904
2,945
3,059
3,303
3,211
3,736
3,371
4,148
3,539
4,613
2,615
2,651
2,754
2,974
2,891
3,364
3,035
3,735
3,187
4,154
3,145
3,189
3,313
3,577
3,477
4,045
3,650
4,492
3,833
4,996
1,808
1,833
1,905
2,056
1,999
2,326
2,099
2,583
2,204
2,872
2,523
2,558
2,657
2,869
2,789
3,245
2,928
3,603
3,074
4,007
1,817
1,842
1,913
2,066
2,008
2,337
2,108
2,594
2,214
2,885
954
968
1,005
1,085
1,055
1,228
1,108
1,363
1,163
1,516
1,875
1,901
1,975
2,132
2,073
2,412
2,176
2,678
2,285
2,978
2,174
2,205
2,290
2,473
2,404
2,797
2,523
3,105
2,650
3,454
26,123 26,485 27,513 29,704 28,878 33,599 30,316 37,307 31,831 41,491

RESPONSE TIMES AND COVERAGE: Again, to determine whether there are any areas in
District 3 that are not well covered, and to evaluate the overlap among stations, the ability of
apparatus to cover the area and risks present in the recommended time must be evaluated. In
District 3, the 90th percentile travel time for the first arriving unit in FY05 was 5:45; this is
slightly higher with the times seen in Districts 1 and 2, but still nearly two minutes higher than
the four minutes recommended in Chapter IV.
Table 34 summarizes 90th percentile travel times for individual units to incidents in
District 3 during FY05. The extended travel times in this region could be due in part to traffic
congestion or the abundance of traffic calming devices in the area. Travel times for engines vary
from 6:08 (Engine 2) to 4:42 (Engine 41). There are very few instances where the first unit
arriving is from outside their FMA. This indicates that the first due unit in a FMA is usually the
first unit arriving to an incident. This likely eliminates the explanation that the high travel times
are a result of units not being in their respective FMA when a call is received – it is other factors.
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Table 34: District 3 Apparatus Response Times in FY05

Unit

90th Percentile
Travel*

Engine 2
Engine 11
Engine 12
Engine 19
Engine 25
Engine 28**
Engine 41
Engine 42
Engine 43
Engine 45
Truck 2
Truck 25
Truck 41

06:08
05:14
04:49
05:37
05:17
–
04:42
05:56
05:31
05:21
06:32
06:03
05:06

* All times calculated for first-arriving unit to incidents in
the units’ respective FMAs.
** Engine 28 did not have any responses in FY05

Based on the road network and travel speeds discussed above, the theoretical four-minute
response reach of stations in District 3 is shown in Map 18. Based on the calculated response
reach, 97 percent of FY05 calls were within a four-minute travel time from the current District 3
station; however, actual response times indicate only 60 to 70 percent of incidents are being
reached in less than four minutes. Of the high-risk facilities identified above, all are covered
except three Hazmat locations south of the airport.

TriData, a Division of
System Planning Corporation

113

March 2006

Portland Fire and Rescue
Service Delivery System Study

Chapter V. Station and Apparatus Deployment

Map 18: District 3, Current Four-Minute Response Reach

FUTURE NEEDS: Given the current workloads of units serving the area, anticipated future
demand, and current travel times, multiple units may become overloaded in 10–15 years. This
situation should be monitored for its impact on unit availability and response times.
Improvements in response times could be achieved by placing two-person rescue units in the
district as discussed in Chapter VI, Fire and Rescue Operations.
Recommendation 17: Monitor the availability and response times of units in District 3
for changes due to increased demand. Regular (annual) monitoring of unit availability will alert
TriData, a Division of
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the department to changes impacting response times and service before they become a significant
problem.
The location of Station 45 is contingent upon the current agreement with Gresham. This
poses a unique problem. Should the agreement with Gresham end, much of Station 45’s coverage
area would be outside of Portland. In the event of this occurring, however, it would be difficult to
move Station 45 further into the city without having significant coverage overlap with Station
41. Demand in the area is such that eliminating Station 45 is also not a good option. While not in
an ideal location, demand and response times would require Portland to continue operating
Station 45 at its current location. In the event of such a scenario, a future station location study
should be conducted in District 3 to determine the most effective deployment of resources.
District 4 Region – District 4 covers 33.1 square miles and is the smallest of the three
Districts. District 4 is bordered on the north by Districts 1 and 2, on the east by District 3, on the
south by Milwaukie, and on the west by Tualatin Valley.
Map 19 shows the zoning for District 4. Much of the area is zoned for residential
development; however, there are several large areas of commercial development along I-5 and in
the downtown area. There are also some areas of industrial development along the Willamette
River.
STATIONS: Nine fire stations cover District 4: 4, 5, 9, 10, 13, 15, 18, 20, and 23. An
additional station, Station 21, is proposed on the western side of the district. Table 25 shows
pertinent information about each station. Station 15 is the oldest station in the city.
Table 35: PF&R Station and Apparatus Complement, District 4
Station
4
5
9
10
13
15
18
20
23

Address

Bays

511 SW College
1505 SW Dewitt St.
1706 SE 39th
451 SW Taylors Ferry
926 NE Weidler St.
1920 SW Spring St.
8720 SW 30th Ave.
2235 SE Bybee Blvd.
2915 SE 13 Pl.

TriData, a Division of
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2
2
2
2
1
2
2
3
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Map 19: District 4 Zoning

RISKS: Map 20 shows the locations of risks in District 4 in relation to the fire stations
protecting the area. Major risks in the region include 75 schools, 54 sites with Hazmat permits,
and 5 hospitals. Additional hazards in the area include: Interstates 5 and 205; 45.4 miles of heavy
railroad lines; 17.8 miles of light rail lines; and 14 nursing homes.
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Map 20: District 4 Risks

POPULATION: In FY05, District 4 had a population of approximately 156,450.42 Map 21
shows the population by square mile in year 2000 census tracts. Overall, there are 4,727 people
per square mile in District 4, which is the highest of the districts.

42

Population was based on U.S. Census tracts. Not all tracts fall completely within one district, and population is not
distributed evenly throughout a tract. Therefore, population was included in District containing the center of the
tract.
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Map 21: Year 2000 Population per Square Mile, District 4

DEMAND: In FY05, there were 12,536 geocoded calls in District 4. This is about 1,393
calls per station and 80 calls per 1,000 people. Like the population, incidents are concentrated
north of Station 4 near the downtown area, as shown in Map 22.
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Map 22: FY05 Call Density, District 4

Table 36 gives a more detailed look at the distribution of calls by summarizing the
number of incidents for each FMA in FY05. Overall, the total number of calls remained the
same. Station 15 has the lowest call volume in the district and second lowest in the city (357
incidents). Station 10 is also quite low with 563 incidents. Stations 4 (3,637 incidents) and 13
(3,372 incidents) have the highest volumes in District 4 due to their proximity to the downtown
area.
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Based on the population growth expected in District 4 and projected systemwide demand,
demand in the area could increase to nearly 18,000 calls by 2010. Demand could also remain
closer to the 16,000–17,000 incident range, as shown in Table 37. Unit responses could increase
as shown in Table 38. Based solely on the projected demand and unit responses, there does not
appear to be a need for additional resources in District 4 at present or for 5 years out. Only
Engine 13 might need some relief about FY10.
Table 36: Actual Calls by FMA, District 4, FY05
FMA

Incidents FY00

04*
05
09
10
13*
15
18
20
23
Total

Incidents FY05

3,173
1,131
2,603
569
3,315
513
1,355
1,394
1,274
15,327

3,637
1,181
2,276
563
3,372
357
1,500
1,144
1,126
15,156

* Station in FMA has multiple companies
Note: Numbers reflect emergency incidents in the
specified FMA and do not reflect total unit responses.

Table 37: Projected District 4 Demand, FY06–FY10

TriData, a Division of
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Fiscal Year

Low

High

2006
2007
2008
2009
2010

15,852
16,058
16,221
16,256
16,294

16,182
16,462
16,766
17,221
17,692
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Table 38: District 4 Unit Responses, FY05–FY25
FY06
Unit
Engine 4
Engine 5
Engine 9
Engine 10
Engine 13
Engine 15
Engine 18
Engine 20
Engine 23
Truck 4
Truck 13
Total

Low

FY10

High

Low

FY15

High

Low

High

FY20
Low

High

FY25
Low

High

2,598
2,634
2,736
2,954
2,872
3,341
3,015
3,710
3,166
4,126
1,268
1,286
1,336
1,442
1,402
1,631
1,472
1,811
1,545
2,014
2,352
2,384
2,477
2,674
2,600
3,025
2,729
3,359
2,866
3,735
875
887
921
994
967
1,125
1,015
1,249
1,066
1,389
2,693
2,730
2,836
3,062
2,977
3,464
3,125
3,846
3,282
4,278
525
532
553
597
580
675
609
750
640
834
1,595
1,617
1,680
1,814
1,763
2,052
1,851
2,278
1,944
2,534
1,086
1,101
1,143
1,235
1,200
1,396
1,260
1,551
1,323
1,724
641
650
675
729
708
824
744
915
781
1,018
1,661
1,684
1,749
1,889
1,836
2,136
1,927
2,372
2,024
2,638
1,724
1,748
1,816
1,961
1,906
2,218
2,001
2,463
2,101
2,739
17,017 17,253 17,922 19,350 18,812 21,888 19,749 24,303 20,736 27,029

RESPONSE TIMES AND COVERAGE: In District 4, the 90th percentile travel time for the
first arriving unit in FY05 was 5:45, similar to the other districts. Table 39 summarizes 90th
percentile travel times to incidents in District 4 during FY05. The extended travel times in this
region can be attributed partly to the topography. This is a hilly area and that could be causing a
significant decrease in travel speed, resulting in higher travel times.
Table 39: District 4 Apparatus Response Times in FY05
Unit
Engine 4
Engine 5
Engine 9
Engine 10
Engine 13
Engine 15
Engine 18
Engine 20
Engine 23
Truck 4
Truck 13

90th Percentile Travel*
04:46
06:11
04:31
05:25
04:44
06:40
06:07
05:54
04:35
04:34
04:24

* All times calculated for first-arriving unit to incidents
in the units’ respective FMAs.

Based on the road network and travel speeds discussed above, the theoretical four-minute
response reach of stations in District 4 is shown in Map 23. Based on the calculated response
reach, 93 percent of FY05 calls were within a four-minute travel time from the current District 4
stations. This is lower than the other districts, and is due to the lack of coverage in the areas west
TriData, a Division of
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of stations 5 and 18. Of the high-risk facilities identified above, only three schools and one
Hazmat locations are beyond this four-minute reach.
There are is one concentration of calls beyond the current station reach. It is located west
of Stations 5 and 18. The area would be covered by the proposed Station 21; however, another
possibility is relocating Stations 5 and 18. In 2005, there were 833 calls in this area outside the
current theoretical four-minute response reach.
Map 23: District 4, Current Response Reach
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Map 24: Overall Four-Minute Response Reach

FUTURE NEEDS: Based on the future demand in District 4 and current travel times to the
area, there is a need to redeploy some resources in District 4 over the next several years.
In FY05 there were 833 incidents that were located beyond the four-minute response
reach of any station in District 4. This included 771 incidents in the areas of Stations 5 and 18.
Based on the volume of calls in the region west of stations 18 and 5, there are productivity and
coverage gains that can be realized by relocating the two stations to cover the area. Station 18
should be relocated to the planned area near I-5 and SW Capitol Hwy. Station 5 should be
relocated to an area near SW Vermont St. and SW 30th Ave. Station 18 is the higher priority.
TriData, a Division of
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Station 5 can be moved within the next five to ten years, or if a co-located station is not built
with TVF&R. By relocating these two stations, the need to build Station 21 in its currently
proposed location is minimized.
Map 25 shows the four-minute response reach of current stations along with the reach of
proposed Station 21. Much of the area that would be covered by Station 21 is already covered by
Station 5. There are inefficiencies as a result of this proposed location. Therefore, the need for
Station 21 in its currently proposed site is minimal and that a relocated Station 5 and 18 would be
a more cost effective option. While Station 21 would reduce the number of calls outside the fourminute response reach from 771 to 192, most of those incidents can be covered by relocating
Station 5 to cover the area. TriData recommends adding a station when there are at least 500
calls; however, because of the proposed location of Station 21, this would cause too much
coverage overlap with the existing stations.
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Map 25: Proposed Station 21 and Current Four-Minute Response Reach

Map 26 shows the current and proposed four-minute response reaches of Station 5 and
Proposed Station 5. This move would cover much of the area Station 21 would cover. Map 27
shows the current and proposed four-minute response reaches of Station 18 and Proposed
Station 18.
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Map 26: Proposed Station 5 Change in Four-Minute Response Reach
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Map 27: Proposed Station 18 Change in Four-Minute Response Reach

Map 28 shows the current four-minute response reach of Stations 5 and 18. This
illustrates the overlap between those two stations as well as Station 10. The planned construction
of Station 21 would cover the area currently outside the reach of Stations 18 and 5. While this
would be a possible solution, it would not only require the construction of a new station on the
periphery of the city, but would also require additional staffing. As an alternative, relocating
Station 18 and Station 5 would provide the coverage needed, while maximizing response area
within Portland. Additionally, no additional staffing would be required, since no additional
stations are being added to the system.
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Map 28: Station 5 and Station 18 Current Four- Minute Response Reach

Map 29 shows the four-minute response reach with relocated Stations 18 and 5. This adds
much of the area currently outside of the four-minute response reach without sacrificing
coverage elsewhere. At this time, Station 21 would not be needed with these two stations
relocating unless there is a dramatic increase in demand in the area. Of the 771 incidents in FY05
that were outside the response reach of these stations, only 224 remain with the relocation of
Stations 5 and 18. Demand may increase in future years, but it is projected to be low to moderate
growth. This eliminates almost two-thirds of the incidents outside the coverage reach. With the
construction of Station 21 and the move of Station 18, the number of incidents outside the four-
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minute reach falls to 75. The difference is only 149 incidents, with a majority of those within a
half-mile of the four-minute boundary of a relocated Station 5.
Map 29: Proposed Station 5 and Station 18 Four-Minute Response Reach

Map 23 shows the citywide four-minute response reach with the inclusion of relocated
Stations 5 and 18. The locations maximize the coverage inside the city without sacrificing
current coverage or adding more resources.
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Map 30: Overall Four-Minute Response Reach with Proposed Relocation of Stations 5 & 18

Recommendation 18: Do not proceed with the construction of Station 21 in its
proposed location. There are efficiencies that can be gained by relocating Stations 18 and 5.
Station 21 in its proposed location has too much overlap with the other stations and does not
adequately cover the current travel time gap. Further, the station would lie too close to the city’s
border and would offer only limited coverage benefit to Portland. However, the city should work
with TVF&R to find a location that would optimize regional coverage (i.e., extending beyond
political borders). While TVF&R stands to benefit more than Portland, the joint partnership
should be further explored. A GIS and Station Location Analysis should be performed with data
from both municipalities to more definitively determine an appropriate location for Station 21. A
station would have to be located very close to the border between TVF&R and Portland to offer
Portland significant coverage.
TriData, a Division of
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Recommendation 19: Relocate Station 5 southwest to a location near the intersection
of SW 30th Avenue and SW Vermont Street. This relocation would place Station 5 in a more
central location in its first-due area and would bring the area in the western portion of FMA 5 to
be within the four-minute coverage reach of Station 5. Due to the low call volume in the area
currently outside of Stations 5’s four-minute reach, the decision to move the station does not
have to be immediate, but should be considered in the next 5 to 10 years. Also important to
consider is the potential partnership with TVF&R and to further consider how a joint station will
impact the coverage area.
Recommendation 20: Relocate Station 18 southwest to a location near the intersection
of SW Capitol Highway and Interstate 5. Continue with the plans to move Station 18 to its new
location. This move will bring more of the western area into the four-minute response reach of
Station 18.
Truck Deployment – The Portland Fire and Rescue operates nine trucks. These units
are located at Stations 1, 2, 3, 4, 8, 13, 22, 25, and 41. Truck companies need to be placed
strategically throughout the city in order to fully cover areas with high-rise buildings and
structure fires.
DEMAND: In FY05, there were 10,477 geocoded calls that required a truck response in
Portland, which is about 28.7 per day. Table 40 shows the number of responses made by each
truck; responses are spread across the entire city. Map 31 illustrates FY05 truck response density.
Much of the density occurs near stations where trucks are located.
Table 40: Truck Responses, FY05
Station
1
2
3
4
8
13
22
25
41
Total

TriData, a Division of
System Planning Corporation

Truck Responses
1,638
931
1,426
1,620
894
1,680
1,163
1,825
2,121
13,298
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Map 31: FY05 Density of Truck Responses

Based on the population growth expected and projected systemwide (fire) demand,
demand for trucks is expected to increase, as shown in Table 41. The increase could range from
slightly over 16,000 responses to over 21,000 responses by 2025. Unit responses would increase
as shown in Table 42.
Table 41: Truck Demand, FY06–FY25

TriData, a Division of
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Fiscal Year

Low

High

2006
2010
2015
2020
2025

13,640
14,366
15,079
15,830
16,621

13,829
15,510
17,544
19,480
21,665
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Table 42: Truck Responses, FY05–FY25
FY06
Unit
Truck 1
Truck 2
Truck 3
Truck 4
Truck 8
Truck 13
Truck 22
Truck 25
Truck 41
Total

Low

FY10

High

Low

High

FY15
Low

High

FY20
Low

High

FY25
Low

High

1,679
1,703
1,769
1,909
1,856
2,160
1,949
2,398
2,046
2,667
954
968
1,005
1,085
1,055
1,228
1,108
1,363
1,163
1,516
1,463
1,483
1,541
1,664
1,617
1,882
1,698
2,089
1,783
2,324
1,661
1,684
1,749
1,889
1,836
2,136
1,927
2,372
2,024
2,638
917
929
965
1,042
1,013
1,179
1,064
1,309
1,117
1,456
1,724
1,748
1,816
1,961
1,906
2,218
2,001
2,463
2,101
2,739
1,192
1,209
1,256
1,356
1,318
1,534
1,384
1,703
1,453
1,894
1,875
1,901
1,975
2,132
2,073
2,412
2,176
2,678
2,285
2,978
2,174
2,205
2,290
2,473
2,404
2,797
2,523
3,105
2,650
3,454
13,640 13,829 14,366 15,510 15,079 17,544 15,830 19,480 16,621 21,665

Despite the increasing responses by PF&R trucks, analysis of UHUs using the high
demand projections from the previous section, the same unit response to incident ratio (assumes
that growth will occur uniformly throughout the city), and the same demand distribution
throughout the day shows that Truck 41, with the highest number of responses will reach a UHU
of only 9.2 percent overall in FY25.
RESPONSE TIMES AND COVERAGE: To determine whether there were any areas in the
city that were in need of truck coverage, the ability of apparatus to cover the area and risks
present in the recommended time was evaluated. In FY05, trucks had 90th percentile travel times
of 6:00, which is very good considering the large area that truck units have to cover. Table 43
summarizes 90th percentile truck travel times during FY05.
Table 43: Truck Travel Times in FY05
Unit

90th Percentile Travel

Truck 1
Truck 2
Truck 3
Truck 4
Truck 8
Truck 13
Truck 22
Truck 25
Truck 41

03:51
06:32
04:38
04:34
04:44
04:24
06:50
06:03
05:06

Based on the road network and travel speeds discussed above, the six-minute response
reach of trucks is shown in Map 32. Based on the calculated response reach, 98 percent of FY05
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calls requiring a truck response were within a 6-minute travel time from the current stations with
a truck.
Map 32: Current Truck Placement and 6-Minute Drive-Time Coverage

Map 33 shows the 6-minute response reach for trucks if Truck 1 is relocated to Station 5
in its current location. This move would add needed coverage to the southwest portion of the city
and would only slightly increase the call volume of trucks 3, 4, and 13. It is also an alternative to
purchasing and staffing an additional truck for Station 5. This also spreads out the coverage
overlap that exists in the downtown area creating longer travel times to an incident in the
southwest portion of the city.
The current coverage overlap of Trucks 1, 3, 4, and 13 is inefficient. While the number of
calls requiring a truck in the southwest corner of the city is low, the move would improve truck
response times and coverage redundancy. If Truck 1 and Truck 4 were both required on a call,
and an incident occurred in the southwest area, either Truck 3 or Truck 25 would have to respond
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and there would be a significant travel time. By relocating Truck 1 to Station 5, two trucks are
still available for downtown incidents, and Truck 5 would become the first due unit on areas near
Station 4.
Map 33: 6-Minute Truck Coverage with Relocation to Station 5

Recommendation 21: Relocate Truck 1 to Station 5. Moving Truck 1 to Station 5 will
maximize truck coverage. Currently, there are four trucks in the downtown area with significant
coverage area overlap. By moving Truck 5, response reach is increased without sacrificing
coverage to the downtown area. This move is recommended for either the current location of
Station 5 or in the relocated Station 5.

SUMMARY
Overall, the Portland Fire & Rescue has done a good job of distributing stations and
apparatus throughout the city to provide appropriate response coverage. Response times overall
are currently longer than recommended. Call processing, and turnout are major factors in the
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extended total response times. While travel time does play a role in the extended total response
times in Portland, response time efforts should initially be focused on reducing call processing
and turnout times.
The relocation of Stations 5 and 18 would ensure a greater coverage area in the southwest
portion of the city and eliminate the need to build and staff Station 21. Station 21 would be a
candidate for co-location; however, the coverage area it would offer outside the city would not
be enough to fully cover the gap in TVF&R’s coverage. Relocating Stations 5 and 18, the
response area offered by Station 21 is covered with no additional staffing or apparatus cost
within Portland. Co-location of a station between PF&R and TVF&R should be discussed.
Truck coverage for the city overall is very good. Overall truck response times are also
quite good. There is a significant coverage overlap between Trucks 1, 3, 4, and 13. To maximize
coverage and efficiency, Truck 1 should be relocated to Station 5.
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VI. FIRE AND RESCUE OPERATIONS
This chapter discusses the operations component of Portland Fire and Rescue (PF&R).
Areas reviewed include incident command practices, staffing levels, deployment practices and
risk assessment. An analysis of demand and workloads for the different stations and units of the
PF&R, as well as an inter-jurisdictional comparison with other departments in the country, also
is included. Special operations including the technical rescue and hazardous materials
capabilities of the PF&R also are reviewed.
Previous TriData studies have found that many jurisdictions have weak or non-existent
intergovernmental agreements with surrounding jurisdictions. This chapter includes a review of
existing mutual aid agreements and determines what changes, if any, should be made.
In order to provide effective service, fire departments should maintain operational
objectives that are consistent with the demands that exist within the community. Sometimes the
decision about levels of service is not consistent with the level of risk and service demands. In
many communities we have observed, decisions regarding service levels have not been made
through a tactical risk analysis process; rather, it is often the result of incremental policymaking
or based on “best case” alternatives developed in the wake of budget reductions.

OVERALL APPROACH TO OPERATIONS
Portland Fire & Rescue (PF&R) is operationally well-run and very effective in the
extinguishment of fires. It is a philosophically aggressive agency in its approach to fighting fire
and ensuring the safety of its employees. This philosophy is built upon the concept of “Hit Hard,
Hit Fast”. PF&R has long been a trendsetter in this region regarding firefighting tactics, fire
ground safety and incident management.
Overall, PF&R is characteristic of many metropolitan fire departments in western corecity communities, which have faced on-going population growth and escalating service demands.
In the aftermath of 9/11, combined with the regions propensity for natural disasters, there has
been a monumental increase in the planning and preparatory efforts. These rising demands and
expanded preparedness efforts have been couched in a political environment that has limited and
in some cases, reduced financial support. While the number of actual fires has decreased per
capita, emergency medical services (EMS) and special service demands have steadily increased.
PF&R has adjusted to these shifts and constantly pursues delivery methods that increase
efficiency and improves services. In this chapter, we address these issues and present
recommendations for changes to the operational structure, deployment and service enhancements
necessary to meet community expectations and provide adequate employee safety.
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RISK ASSESSMENT
The current risk for the Portland area is high in a number of respects. Call volumes for
some units are high. This trend is compounded by the significant growth in the area both in
residential development and commerce. The City’s port facility and international airport create
elevated service needs for both day-to-day response activity and their potential targeting for
weapons of mass destruction including chemical, biological, radiological, nuclear, and
explosives (CBRNE) incidents. (A more detailed analysis of risks is presented in Chapter III,
Risk and Demand.)
The City’s potential for natural disasters, including seismic events, winter storms and
flooding all compounds the necessity for proper planning and sufficient resource capacity. The
compact urban setting with the high potential for both natural and man-made disaster further
elevates the importance of proper planning, intelligence surveillance and ultimately the
sufficiency of the areas response capacity.
The City encompasses an area of nearly 150 square miles (including contract areas) that
has a mix of heavily dense urban core settings along with suburban areas in its periphery. PF&R
serves an estimated population of over 550,000 and this number increases significantly during
normal business hours with the influx of workers and tourists into the downtown areas.
Portland’s efforts to enhance its livability as a community have resulted in dramatic population
increases in recent years. In the 1990s the city’s population increased by over 20 percent. This
growth has resulted in significant urban densities that currently are estimated to average 3,700
people per square mile. This is a 50 percent increase in density than existed in 1980. In FY04–05
several of the busiest engine companies responded to nearly 3,000 calls each year. On any given
day PF&R responds to 200 requests for assistance. Annual unit responses exceed 75,000,
including approximately 2,500 fires each year. Historically, about one percent of PF&R incidents
(25 annually) are “Greater Alarms”, or major incidents requiring a second alarm or greater.
PF&R provides a full range of services to multiple-occupancy groups including highrises, commercial/industrial, and residential structures. PF&R protects real property with an
assessed valuation in 2005 estimated to be $36.1 billion and a real market value of $58.8 billion.
Portland has two large rail yards, four smaller rail yards, substantial bulk fuel storage sites (tank
farms), ammonia and chlorine facilities and multiple grain storage and handling facilities all of
which pose significant hazards. PF&R also serves the Portland International Airport with
structural and EMS protection, as well as the city’s international shipping port and ship repair
(dry dock) facilities. There are several major highways that run through the city. I-84 with its
extension into Highway 26, runs east to west through the metroplex with extremely high traffic
volumes. I-84 is the most significant east-west interstate roadway in the state of Oregon. I-5
travels in a north-south direction throughout the entire length of the city. I-5 is the most
significant transportation corridor along the west coast, connecting California, Oregon and
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Washington State. The intersection of these two major corridors occurs in the central downtown
area. I-205 and I-405 are interstate systems within the metropolitan area providing downtown
access and by-pass routing along the I-5 corridor. The risks associated with these roadways
through the Portland metropolitan area are potentially problematic. These corridors are major
truck routes, which carry the potential for hazardous payloads. The adjacency of these roadways
to the river systems and the heavy concentration of commercial and residential occupancies
throughout this area, compound the risk. There is also the potential for motor vehicle accidents
with or without entrapment, car fires, and truck fires. Further, a large section of the roadway is
elevated; access to it is limited for responding fire department apparatus, and in many areas of
the roadway there is no reliable water source. PF&R also faces wildland interface fire risk
throughout the City, specifically NW Portland.
PF&R uses a Risk, Hazard, and Value Evaluation (RHAVE) process to categorize and
quantify its risk potential. This system looks at four general groupings, which include;
•
•
•
•

Life Risk
Community Economic Risk
Environmental or Historical Risk
Pure Dollar Loss

On the basis of an assessment completed in 2003, it was determined that 93 percent of
Portland’s buildings fell into the low risk category, and only 2.9 percent of the buildings were
categorized as high risk. This assessment was completed for the city’s nearly 39,000 commercial
and multi-family structures. Portland has responded to these findings with enhanced and targeted
code enforcement efforts, a stepped up company inspection process that focuses on fire safety
and an extensive public education effort.
PF&R has quantified its risk potential and identified the locations of those occupancies
with elevate loss potential in perhaps one of the most sophisticated and comprehensive
approaches we have observed in our analysis of fire department operations. In addition, PF&R
has prioritized its outreach and compliance efforts in addressing these risks and as a community
are making significant progress in minimizing the potential losses that can occur.

OVERVIEW OF THE DEPARTMENT
The PF&R’s operations personnel work a 53-hour week utilizing a three-platoon system.
Operations personnel work a 24-hour duty shift followed by 48 hours off. The process is
repeated throughout the year with approximately seven scheduled relief days (Kelly Days),
dispersed throughout the cycle to equate to a 53-hour work week. This shift schedule is common
in the fire service. The Bureau currently employ’s approximately 700 employees of which 574
are assigned to the Emergency Operations Division.
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The Department’s rank structure is shown in Table 44. It is consistent with other larger
metropolitan fire departments. The Division Chief is the ranking officer in the Emergency
Operations Division. This is a uniformed position that works a 40-hour schedule. The Division
Chief reports directly to the Fire Chief and has oversight of all emergency field activities within
the Portland system. The oversight includes Fire and EMS delivery, EMS and special operations
training, 911/dispatch, special operations and emergency management.
Table 44: Department Rank Structure
Rank
Fire Chief
Division Chief
Deputy Chief
Battalion Chief
Captain
Lieutenant
Firefighter, Paramedic, HM

Directly below the Division Chief are three Deputy Chiefs assigned to emergency
response. They work a 24-hour shift schedule and have field supervision over one of the three
shifts.
The minimum daily staffing for operations is 156/160 personnel (156 when Gresham
staffs Station 45). They operate 29 engine companies, nine truck companies, and one technical
rescue squad. The 160 personnel include three Battalion Chiefs and a Deputy Chief. All
emergency response apparatus (engines, trucks and technical rescue squad) are staffed daily with
a minimum of four personnel.
The City is divided into four districts; three are operational and one is administrative.
District 2, 3, and 4 are each under the supervision of a Battalion Chief. Districts 2 and 4 include
nine stations each and District 3 has 10. District 1, which is the administrative district, has
Station 1 and Bureau Headquarters (BHQ). This district is managed by the on-duty emergency
response Deputy Chief. (See the map of Districts in the previous chapter, Station and Apparatus
Deployment.)
The division of the City into only three districts places too high a burden on the Battalion
Chiefs to exercise proper administrative oversight and field supervision. Typically Battalion
Chiefs in cities with call levels like Portland have oversight for fewer stations and resources. The
span of control for a field officer usually should be limited to five to seven units. In Portland,
Battalion Chiefs have 9 or 10 stations and as many as 14 units.
Recommendation 22: Reestablish a fourth district within the City and reinstate one
additional Battalion Chief to each of the assigned shifts (three additional positions). PF&R
should reconsider its past decision to eliminate the 4th District from the Emergency Operations
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Division. The re-establishment of this grouping will improve the management oversight of the
operations division and dramatically improve emergency field supervision. With a four-district
operation each Battalion Chief will supervise seven fire stations, 10 emergency response units
and approximately 50 personnel. This is the upper end of normal. The addition of a 4th District is
not intended to displace or re-assign the function of the on-duty emergency response Deputy
Chief. Our recommendation is to add the 4th District and maintain the emergency response
Deputy Chief in their current capacity for citywide oversight and emergency response.

FACTORS INFLUENCING DEPLOYMENT
A number of sources have been cited to aid in benchmarking Portland. The factors
influencing deployment include NFPA, ISO, response times and incident severity, two-in/twoout, and response complement. NFPA and ISO are discussed in-depth in the previous chapter.
Two-In/Two-Out – Emergency responders operate in dangerous environments where
they are at high risk. To protect the heath, safety, and welfare of firefighters, the Department of
Labor and the Occupational Safety and Health Administration (OSHA) have promulgated
regulation 29 CFR 1910.134, also known as “2-in/2-out,” which mandates that there must be a
minimum of four personnel on the scene of a structural fire before personnel can initiate interior
operations. A minimum of two firefighters must remain outside, properly equipped with full
turnout gear and self-contained breathing apparatus (SCBA) to act as a rapid intervention
crew/team (RIC/RIT) in the event the firefighters operating inside the structure become
incapacitated or trapped.
Response Complement – NFPA 1710: Standard on the Organization and
Deployment of Fire Suppression Operations by Career Fire Departments makes staffing
recommendations for the number of firefighters to deploy to the scene. In addition this standard
provides response time recommendations for the deployment of these resources.
Section 5.2.3.1.1 Initial Arriving Company: The fire department’s fire
suppression resources shall be deployed to provide for the arrival of an
engine company within a 4-minute response time and/or the initial full
alarm assignment within 8-minute response time 90 percent of the
incidents…
This section of the standard goes on to specify a minimum of 15 personnel deployed on
the Initial Full Alarm Assignment and the functions they are assigned:
•
•
•
•
•
•
•

Incident Commander (1 individual)
Water Supply Line (1 operator)
Fire Attack Hose Line (2 individuals)
Back-up Hose Line (2 Individuals)
Scene Support Personnel (2 individuals)
Search and Rescue (2 individuals)
Ventilation Team (2 individuals)
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Aerial Operator (1 individual)
Fire Fighter Safety/Entry Team-RIC (2 individuals)

Another consideration is a safety officer, which would include the response complement
to 16 personnel.
PF&R utilizes a deployment procedure that dispatches a total of 22 personnel to a
reported residential structure fire. The complement of equipment dispatched on these
assignments includes four engines, one truck, and two chief officers. On target hazards
(buildings with a higher potential of life loss or significant hazard) the initial assignment is
increased to four engines, two trucks, and two chief officers. This is a complement of 26
personnel. Given the number of greater alarms and the frequency of working fires, we would
recommend that PF&R reevaluate its initial alarm assignments to residential (non-high rise) box
alarms. While its complement of personnel and equipment dispatched is based on its “Hit Hard,
Hit Fast” philosophy, it might want to consider reducing the response by one engine company to
be available to respond to other calls. As noted in Chapter IV, Determining Resource Needs,
other departments send between 12 and 20 personnel on low occupancy hazards.
Recommendation 23: Reevaluate the initial assignment of engines for structure fires to
low hazard occupancies. Consider reducing the number of engines assigned to this type of box
alarm from four units to three. The reduction of one engine company will reduce the total
personnel responding to these alarms from 22 personnel to 18 personnel. The remaining
complement is well within the NFPA 1710 guidelines and is sufficient for the high incidence of
minor alarms, false calls, or good intent calls that make most of the fire activity in Portland. This
approach will improve unit availability, response times, and employee safety resulting from
fewer responses in an emergency mode (lights and sirens). The ability to upgrade a response on
the basis of multiple calls into dispatch or upon initial size-up by the first arriving units will not
hamper tactical activities or scene safety. That is, you can always call for a fourth for the same
fire that needs it.

INTERJURISDICTIONAL COMPARISONS
This section discusses how Portland compares with similar fire departments in uniformed
staffing, apparatus staffing, and operational budget. Other comparisons are made throughout the
report.
Staffing –Table 45 shows levels of staffing for a comparison group of similar sized
communities, mostly in the west. PF&R’s uniformed personnel per 1,000 population is lower the
average of the comparison group (1.2 vs. 1.5). The staffing table only takes into account resident
population, which could affect staffing decisions by any department; that is, some are higher for
visitors, but in general that is not the case.
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Table 45: Uniformed Staffing Levels

Jurisdictions
Cincinnati, OH
Kansas City, MO
Seattle, WA
Denver, CO
Charlotte, NC
Portland, OR
Sacramento, CA
Long Beach, CA
Average

Population
served

Total
Staffing

Uniformed
FF
(career)

Uniformed
Personnel/
1000 pop

330,000
442,768
563,400
557,478
600,000
556,202
463,760
475,460
498,634

839
973
1,109
954
1,015
701
587
555
842

797
857
1,030
910
897
649
535
495
771

2.4
1.9
1.8
1.6
1.5
1.2
1.2
1.0
1.5

Minimum On-Duty Staffing – Minimum on-duty staffing is the total complement of
officers and firefighters required to staff each station and fire apparatus on a daily basis. The
number of firefighters needed per engine, truck company or special use vehicle (heavy rescue,
hazardous materials, etc.) is a subject to significant debate in local government. Table 46 shows
the minimum on-duty staffing in total and per 10,000 population. PF&R has 2.88 firefighters onduty per 10,000 population, which is low across the comparison group. The average was 3.53
with the low being Sacramento at 2.59 and the high Cincinnati at 5.64. Excluding Cincinnati, the
average is 3.02.
Table 46: Minimum On-Duty Staffing

Jurisdictions

Min OnDuty
Staffing

Minimum
On-Duty
Staff/10,000
pop

186
202
204
204
160
134
120
173

5.64
4.56
3.66
3.62
2.88
2.82
2.59
3.57

Cincinnati, OH
Kansas City, MO
Denver, CO
Seattle, WA
Portland, OR
Long Beach, CA
Sacramento, CA
Average

All the cities used in the comparison group staff their engine and truck companies with a
minimum of four firefighters. The difference in minimum on-duty staffing is a function of the
density and number of stations, number of apparatus (including ambulances), number of
battalions, and the number of other senior officers on-duty.
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Cost Per Capita – For public managers, a measure of the relative cost efficiency of a
fire department is the cost per capita of fire protection. This should be considered relative to the
level and quality of service, though it is difficult to make meaningful comparisons of quality for
fire departments. In considering the cost per capita for emergency services, one should also
realize that larger jurisdictions that require more resources can sometimes achieve better cost
ratios since the cost is spread over more residents. Economy of scale is a consideration in
comparing cost per capita data.
The cost per capita of each jurisdiction was based on its operating budget, not including
capital budgets. The operating budget includes personnel services, supplies, building
maintenance expenditures, etc., which are annual appropriations for recurring costs that do not
depreciate. Currently, PF&R per capita cost is $132, which is $27 less than the group average of
$159, as seen in Table 47. The city and fire department should be proud of its ability to be cost
efficient. Even when compared to other departments that do not provide EMS transport, it still
ranks second lowest (with Charlotte having the lowest cost per capita).
Table 47: Fire Department Cost Per Capita

Jurisdictions
Seattle, WA
Cincinnati, OH
Kansas City, MO
Sacramento, CA
Denver, CO
Long Beach, CA
Portland, OR
Charlotte, NC
Average

Operating
Budget

Cost Per
Capita

$121,001,373
$ 58,400,000
$ 77,813,730
$ 77,005,280
$ 85,665,200
$ 63,900,000
$ 73,220,759
$ 77,196,770
$79,275,389

$215
$177
$176
$166
$154
$134
$132
$129
$159

INTERNAL COMMUNICATION
From an operational perspective, internal communications are exceptional in PF&R. All
officers, paramedics and anyone with a committee assignment have E-mail access which serves
as the primary vehicle for communicating information throughout the department. The fire chief
conducts monthly video presentations (The Chief’s Corner) that are aired throughout the Bureau
to discuss key issues impacting the organization. The fire chief also holds weekly staff meetings
with the Core Leadership Group that includes his two Division Chiefs, the Business Operations
Manager, Fire Marshal and the Human Resources Coordinator . Typically the on-duty
emergency response Deputy Chief is not included as part of the Core Leadership Team. We
believe this approach toward the management of the organization and its internal
communications should be revisited.
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Include the emergency response Deputy Chief as part of the Core Leadership Team. The
emergency response Deputy Chief meets with Core on the 4th Wednesday of every month.(This
recommendation was made in the Organization and Management chapter.) The vital
communication link that is provided with the ranking field officer and executive staff is
invaluable. This provides access to critical information both up and down the structure. It also
fosters greater inclusion of those mid-management levels within the executive level of the
organization.
The Division Chief in charge of Emergency Operations (EOPS) holds a weekly EOPS
meeting. He also meets with the emergency response Deputy Chief and the three on-duty
Battalion Chiefs during their daily shift briefing. The EOPS Division Chief conducts stations
visits on a regular basis, usually on Fridays. In addition, he meets weekly with the Special
Operations Chief and the POEM representatives.
On a daily basis the emergency response Deputy Chief holds a coordination meeting with
the three on-duty Battalion Chiefs. The Battalion Chiefs expressed difficulties in their ability to
interact with their station officers and field personnel on a regular basis. There is no formal
requirement for the battalion chiefs regarding station visits except for an annual station
inspection and company evaluation drill. Most battalion chiefs indicated that they tried to visit
each station on a weekly basis for a station meeting. Clearly there was a concern on the part of
the battalion chiefs in their ability to interact with field personnel, discuss organization issues,
and address concerns that may be raised. It was emphasized that in many instances there were
conflicts and generally an inability to meet with their personnel on a regular basis. In fact, it was
not uncommon for battalion chiefs to go as long as 2–3 weeks between station meetings.
Recommendation 24: Consider the utilization of telephone conference calling or webbased video conferencing to replace the daily deputy/battalion chief briefing meeting. The time
commitment and the out of district impact of having the three on-duty battalion chiefs attend a
daily meeting with the deputy chief is an inefficient use of staff time. Today’s technology can
support direct voice and/or video conferencing at little cost. This technology provides a whole
array of additional communication and coordination options. For example, the dispatch liaison
officer or Training staff can be brought in for a specific portion of the discussion. Select station
officers may participate from their station, remaining in district, while contributing to the
discussion on issues of relevance. In addition to scheduled daily meetings, spur of the moment
calls that utilize cellular phones, can also facilitate information gathering and decision-making.
Though face-to-face meetings provide value, we believe the daily meeting can be supplemented
by conference calling or video-teleconferencing. The number of face-to-face meetings can be
reduced significantly.
At each fire station a captain is designated as Administrative Commander for the station.
This individual is responsible for coordinating station activities between the two other station
officers (Lieutenants) on the opposite shifts. All internal written communications, schedules,
policies, procedures and memorandums are transmitted to station personnel via e-mail and
posted by the station captain in the appropriate manual.
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PF&R does not conduct an annual performance review for line personnel. Employees
only take part in a formal station inspection and company evaluation drill once each year. There
is no review of individual performance, assessment of interpersonal skills, or an evaluation of
other key attributes. Employees are not asked to establish goals nor does there exist a formal
setting between supervisor and employee in order to review their performance or provide career
development counseling.
Recommendation 25: Institute an annual performance appraisal process for line
employees. Formal employee evaluations have been prudent to improve personnel development
and the effectiveness of internal communications in many departments. Personnel assessments
that reflect on both positive and negative activities also promote organizational objectives.
Employees desire honest and constructive feedback on job performance. Young employees seek
guidance from their supervisors regarding career advancement and the pursuit of formal training.
It is important in today’s work place that employees are offered counseling and mentoring on a
routine basis and through a formalized one-on-one appraisal process. All non-represented (sworn
and non-sworn) employees currently undergo annual performance evaluations. In addition,
battalion chiefs participate in a similar process.
Labor-Management Relations – Labor/Management communications within PF&R
appear to be extremely effective—among the best in fire departments we have evaluated. In
accordance to the current Labor Agreement with the Portland Firefighters Association, a Labor
Management Committee has been established. The committee is made up of the Fire Chief, the
HRC, the Association President and five members from each party. This group meets on a
monthly basis to discuss Bureau issues. The chair of this committee rotates monthly between
labor and management In addition, the Fire Chief and the labor president meet weekly and on an
annual basis, labor and management conduct a one-day retreat in which key issues are addressed,
work plans developed and organizational priorities are discussed. Through these processes Labor
is aware of the key issues facing the organization and has significant involvement in policy
development and key decision making. Employee access through the Labor Management
Committee along with the significant program work they are involved, appear healthy and
provide input on the key issues. Kudos here.

INCIDENT COMMAND
Deputy chiefs, battalion chiefs, and company officers handle most incident command
responsibilities in PF&R. Additional command officers, such as the division chiefs, training
officers and the fire chief may become involved as well depending on the nature of the incident.
Overall, PF&R uses the incident management system routinely on multiple unit responses and
appears to have well-defined procedures for command, which is excellent practice and good
preparation especially for a major emergency. Safety and the establishment of Rapid Intervention
Teams (RIT) have been incorporated into the command structure utilized. Two chief officers are
dispatched as part of the initial assignment to all box alarms. The second arriving chief officer
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(usually a battalion chief), is assigned to personnel accountability, safety, RIT operations or other
functions as determined by command.
Deputy Chiefs – PF&R uses an on-duty emergency response deputy chief as the
ranking officer for field operations. Deputy Chiefs work a 24-hour schedule and have
administrative and field oversight over their assigned shift.
The battalion structure is shown in Figure 26 below.
Figure 26: Portland Operational Command Structure
Fire Chief

Emergency
Operations
Division Chief

A Shift
Deputy Chief

B Shift
Deputy Chief

C Shift
Deputy Chief

3 Battalion
Chiefs

3 Battalion
Chiefs

3 Battalion
Chiefs

Emergency Response Deputy Chiefs may respond to any call a battalion chief responds
to in order to perform incident command functions. Generally, an emergency response deputy
chief will not respond to calls unless it is a greater fire or other significant emergency. When the
deputy chief does respond they have the option to assume the command of the incident or to
support the battalion chief in charge in fulfilling a command position. While the deputy chief
would potentially have an incident command function in a larger scale incident or event, he relies
heavily on his battalion chiefs to manage the bulk of on-scene incident command duties.
PF&R’s Incident Command System is consistent with the National Incident Management
System (NIMS). The system is well established within the PF&R system and chief officer and
company officers appear well versed in the use of this management tool and utilize the system to
its optimum potential.
Battalion Chiefs –The battalion chiefs are in direct command of the battalions and
shifts they are assigned. There are nine Battalion Chiefs who work the same work schedule as
the firefighters (three battalion chiefs are on-duty at any given time). They respond to all major
incidents. Often the company officer will initially establish command upon arrival at a scene, and
the battalion chief will later assume command upon his arrival. This is especially true at structure
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fires when companies become committed and company officers must shift their focus to fire
suppression operations, search and rescue, and ventilation.
As indicated above, a box alarm indicating a structure fire generates an automatic
response of two battalion chiefs. This change was recently implemented (September 2004) in
order to assign one additional chief officer to be in-charge of Rapid Intervention Team (RIT)
operations. As with the number of engines assigned to an initial residential box alarm, we
question the actual benefit of automatically assigning a 2nd battalion chief to all box alarms. A
review of alarm data indicates a high incidence of minor alarms, false calls or good intent calls
that make up a significant portion of the fire activity within the Portland system. The assignment
of two chief officers for every reported fire incident results in excessive emergency response
travel and low or insignificant utilization of these limited resources.
Recommendation 26: Reevaluate the initial assignment of two battalion chiefs to box
alarms involving residential structure fires, excluding high-rise structures. Though the
establishment of a RIT team for all working fires is highly recommended, it is not necessary for a
chief officer to be in charge of this activity. A company officer can assume this function and in
the event that the scene evolves into a more complex incident, a chief officer may then assume
this roll if desired. The ability to upgrade a response on the basis of multiple calls into dispatch
or upon initial size-up by the first arriving units, will not delay significantly the response of a
second chief officer for a small number of incidents where likely to be needed. Also, unless
battalions are increased in number, having two respond to an incidents leaves a hole should a
more significant incident roll in.
Each battalion chief is responsible for either nine or ten fire stations depending on the
district to which they are assigned. On several occasions, the project team heard concerns about
the response time for battalion chiefs. In a reviewing alarm data this concern was verified. In
nearly 25 percent of all responses it takes over 12 minutes for the first arriving battalion chief to
reach the scene. Battalion chiefs respond as part of the initial alarm assignment and should arrive
on the scene within eight minutes of being dispatched. As stated in recommendations previously,
reassigning districts and adding another battalion chief should help reduce response times for
battalion chiefs.

OPERATIONS
As discussed previously, PF&R operates in four districts; they are depicted in Table 48.
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Table 48: Battalion Divisions
District 1

District 2

District 3

District 4

Station 1

Station 3
Station 6
Station 8
Station 14
Station 16
Station 17
Station 22
Station 24
Station 26

Station 2
Station 11
Station 12
Station 19
Station 25
Station 40
Station 41
Station 42
Station 43
Station 45

Station 4
Station 5
Station 9
Station 10
Station 13
Station 15
Station 18
Station 20
Station 23

Captains and lieutenants are the first line supervisors in the command structure of the
Bureau, and act as the officers on the engine and truck companies. They are also the lead officers
in many special project areas and functions within the Bureau.
PF&R has a generally well-distributed complement of fire stations throughout the city.
There are 29 engine companies all of which carry paramedics and serve as ALS engines—
excellent practice for achieving a rapid ALS response that is better than most cities. All engines
are equipped with thermal imaging cameras—again, among the best. There are nine truck
companies, and five of these are staffed and equipped to provide Advance Life Support (ALS)
EMS services. The city also operates a Technical Rescue unit from Station 1. This unit responds
to special rescue situations and also serves as a truck company during fire incidents.
Typically Engine and truck companies have designated work assignments and duties.. All
personnel at PF&R are trained to work on a truck or an engine. Both engines and trucks respond
to and provide EMS services and this in fact dominates their overall workload. All truck
companies carry hydraulic extrication equipment (Hurst Tools) and are dispatched to automobile
accidents that involve entrapment or require extrication.
Engine Company Operations – Standard operating guidelines (SOGs) in large cities
typically dictate that the first arriving engine company parks at the scene to leave room for the
first arriving truck company to position and deploy the aerial device, if necessary. Procedurally,
they provide an arrival report, conduct a preliminary investigation and assessment of the incident
and take the steps necessary to mitigate the most critical action (occupant rescue or
extinguishment). The second arriving engine normally provides staging at a hydrant and
positions itself to give the first arriving truck access to the front of the structure. Similarly, the
third arriving engine also stages at a location not to interfere with incoming truck companies and
awaits instruction from command. The first arriving engine’s investigation determines if the
companies work in an offensive (aggressive interior attack) or defensive (exterior application of
master streams) mode.
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All other operational procedures for engine companies are standardized and follow
tactical principles that include:
•
•
•
•
•
•
•
•

Hoseline selection and use
Foam capabilities
Nozzle tip size
Standpipe systems
Water supply
RIT Operations
Pump operations
Firefighter assignments

The Portland Operating Guidelines we observed for engine company operations were
very much in line with these principles, were well-understood, and comprehensive in their scope.
Truck Company Operations – SOGs for the first, first-arriving truck company
directs that unit to respond to the scene to position and operate its aerial device at the location of
best advantage (except where specific positions have been assigned or pre-planned). Crews then
perform forcible entry, primary and secondary searches (when necessary), control of utilities
(gas, electric, etc.), property conservation, laddering, establishment of elevated master streams
and ventilation of the structure. Other responding truck companies are directed to stage in the
direction of travel behind staged engine companies and to assist with ventilation and other scene
support functions.
The question of using two person EMS rescue companies (called “Rescues”) has created
much debate in the Portland system. In the past, as many as 12 rescues were operational and part
of the available resources to handle daily service demands. At the time of our last Portland study
in 1997, the number of rescues had been reduced to six. Today, the system operates with no
rescues, but all engines have been up graded to provide ALS services and more than half of the
truck companies have been staffed to this level, too.
Systems like PF&R that are charged with the delivery of Fire and EMS services are
constantly faced with the question of how best to deploy resources. Fire response is based on
getting multiple units (engines and trucks) with a sufficient number of personnel (at least 17, per
Portland standards) to the scene within eight minutes. EMS delivery is based on getting two to
four people to the scene in the same timeframe. Both service standards attempt to have at least
one unit arrive on the scene within four to five minutes of being dispatched. EMS calls far out
number fire incidents. In the Portland system, EMS accounts for over 67 percent of the total
alarm activity. In addition, call volumes for EMS related calls have been increasing over the last
10 years while the number of fire-related calls has declined. Similarly, response times for
medical emergencies have increased. It is estimated that approximately 32 percent, roughly one
in every three responses, have a response time that exceeds the desired Portland response time
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goal of 5 minutes and 20 seconds (5:20). If no changes are made, it is anticipated that this trend
will continue as the population ages and there is a general tendency to utilize governmentprovided medical services. Similarly, greater code enforcement and monitoring processes along
with the prevalence of built-in fire protection (automatic sprinklers) will continue to reduce the
frequency and magnitude of fires.
From a pure business perspective, EMS service delivery is a much less expensive service
to provide. EMS units are typically staffed with two personnel while fire apparatus are staffed
with four. EMS vehicles are about one-third the cost to purchase and the operating and
maintenance costs per mile is less than half the cost of engines and trucks. On average, residents
pay a service fee for EMS services that result in a transport to the hospital (approximately $600
to $1000 per transport). Fire departments usually share in these revenues either as the
transporting agency or as a result of a contractual arrangement with the franchised ambulance
service operating within the city.
Recommendation 27: Consider a revision to the AMR contractual arrangement to get
paid for its services. Alternatively, PF&R and the City of Portland might negotiate other
concessions such as paramedic training.
Several engines have been identified with call volumes approaching or in excess of 3,000
responses per year. This equates to approximately eight to 10 responses each day for each of
these units. This is a high workload and we recommend that up to six stations be considered for
additional support. Units with the higher workloads are at Stations 41, 1, 11 and 28.
Recommendation 28: Add four, two-paramedic rescue units to better manage call
activity and improve response times in the areas with the highest EMS call volume. Two rescue
units should be located at Stations 1 and 41. The other two rescue units should be located at
stations in District 3, such as 11 and 28. The reason to place rescue units at Stations 11 and 28 is
because they are near major roads and intersections, and have good street access. Also, the
demand and workload is increasing and there is a need for additional support. The ultimate
decision for the latter two units is up to PF&R.
The concept of utilizing emergency response units that operate on work schedules other
than the typical 24-hour shift cycle can add needed resources during critical timeframes and
minimize the incremental cost of these additions. It is imperative that rescue companies be
staffed with personnel who are cross-trained and equipped for both fire fighting and EMS
activities. These units will have the greatest versatility and can be utilized in both fire and EMS
situations. The 2-person units would not be deployed by themselves to a structure fire (this is
concern raised about 2-person units, but is not the intent).
The most significant fires typically occur during the early morning hours after incidents
are able to grow undetected. For this reason fire departments are required to be fully staffed and
capable to respond throughout the night. EMS incidents have the highest frequency and
concentration of occurrence during those hours of the day that people are active and conducting
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business activities. This is generally during the 12-hour period between 9 A.M. to 9 P.M. The
addition of these rescue units can provide increased resources during business hours so that fire
units can conduct in-service training drills and conduct company inspections. Rescues that
operate on a 12-hour schedule, four days a week (48-hour workweek), provide an alternative
work schedule that often has appeal to employees with child care responsibilities or to single
parents. It will be necessary to negotiate this alternative schedule with the Labor Union however;
these will be new positions that would be added to the overall complement of the Bureau.

MUTUAL AID
PF&R has an excellent mutual and automatic aid system that involves several
municipalities, a port authority, fire protection districts, counties and a city in the State of
Washington. It involves various levels of cooperation and formalized agreements throughout the
metropolitan area. It is a system that works, it’s balanced, reliable, and offers the greatest
potential for enhancing efficiency. The following list shows the primary agencies involved in the
mutual aid system:
•
•
•
•
•
•
•
•
•
•
•
•

Vancouver Washington Fire Department
Oregon USAR
Tualatin Valley Fire & Rescue
Gresham Fire Department
St Helens Fire Protection District
Sandy Fire Department
Lake Oswego Fire Department
Multnomah Rural Fire Protection Districts #14 and #30
Clackamas County Fire District #1
Boring Rural Fire Protection District #59
Maritime Fire Safety Association
Multnomah County Fire Defense Board

City of Gresham – The arrangement with the City of Gresham included the co-location
of personnel at Station 45 at the eastern city limits of Portland adjacent to Gresham. This
arrangement provides the staffing of an ALS engine that serves areas in both cities. The terms of
this agreement are somewhat unique. Both entities appeared satisfied with it. Engine 45 is
operated by PF&R for seven months of the year and by Gresham the remaining five months of
the year. This time-share is based on the call distribution handled by this unit. Approximately 60
percent of the call volume originates in Portland and 40 percent in Gresham. The Portland Fire
Fighters Union raised concern regarding the different staffing levels maintained by each agency.
PF&R utilizes a four-person staffing and Gresham three personnel. Gresham officials have
indicated their desire to increase staffing to four, but at the current time there is no plan to
increase these levels. This difference, however, has not seemed to pose a significant problem
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operationally to date. This concept of co-location is being looked upon as a model by other
neighbors, in the area.
In recent Portland budget strategy discussions, the concept of co-location with Gresham
was being considered for elimination; the 12 personnel assigned to Station 45 would be
reassigned to Station 27. Efforts should focus on deployment options that would improve but not
eliminate the current arrangement – it seems cost effective.
Recommendation 29: Maintain the current joint operation/co-location agreement with
the city of Gresham in the operation of Station 45. The current seven-month, five-month
distribution seems cumbersome and there may be other options in which these efficiencies can be
optimized. Both agencies draw their personnel from existing staffing levels and during the period
they staff Station 45, the number of coverage personnel are reduced and overtime is utilized to
cover any staffing shortages that results. Gresham has chosen its staffing period in those months
where the use of personal leave is lowest. PF&R redeploys Station 45 personnel to cover staffing
shortages when they are not assigned to this unit.
Two options may be considered in lieu of the current arrangement. One is to divide the
shift assignments (A, B, & C) between the two agencies. In this arrangement PF&R will cover
two of the three shifts and Gresham will cover the third. The problem here is carryover of shifts
during an incident that spans shift change. Another option is to have Portland cover the
assignment full time and Gresham would pay the monetary equivalent to offset its costs. This
monetary equivalent is approximately the full cost of operating one of the recommended peakperiod rescue companies for the full year. If Gresham only staffs with three and Portland wanted
four-person coverage, Portland could staff as it wishes and use Gresham’s funds to offset the
cost. Portland might add a stipulation that any structure fire in which the fourth person in the
engine allows it to start firefighting immediately instead of waiting would trigger an elevated
payment from Gresham or be charged to the homeowner or business owner (not used often, but it
would make the point on the value of four-person units).
Recommendation 30: Establish a work group involving PF&R and Gresham Fire
personnel to re-visit the staffing schedule for Station 45.
Partnerships – When compared to best practices in other jurisdictions across the
nation, the adequacy of the department’s mutual aid agreements and policies is one of the best
TriData has reviewed. The TriData project team sees no reason to change the present
configuration of agreements or protocols in this area. Instead we believe significant opportunities
exist with Tualatin Valley, Clackamas County, and the City of Vancouver to expand these
agreements in providing joint staffing and co-location arrangements.
The delays in building Station 21 as well as intentionally delaying the relocation of
Station 18 were both timely and justified. There is significant potential and logic in pursuing
greater co-location and joint operations with mutual aid partners in this southwest area. In
addition, the potential exists for further expansion of co-location efforts by adding the relocation
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of Station 5 into the mix, as discussed in the previous chapter. Tualatin Valley Fire & Rescue
(TVF&R) has expressed an interest in entering into high-level discussions regarding the joint
planning, construction, and operations of facilities in this area.
Recommendation 31: The City of Portland and the Tualatin Valley Fire Protection
District should convene a “blue ribbon committee” to discuss the possibilities of jointly
planning, constructing, and co-locating stations in the vicinity of the boarder area along the
southwest side of the city. The city committee should be appointed by the Commissioner in
charge of PF&R to give it the political leverage it needs to discuss issues and make
recommendations. This same committee should also review whether or not dispatch services
should also be consolidated. Both PF&R and TVF&R are progressive organizations who
continually strive to deliver high quality service while insuring fire fighter safety. The timing for
these discussions is ideal and the needs for service enhancements in both jurisdictions are
critical. The impacts of rapid growth in these areas have compounded the urgency of these talks
and the establishment of a delivery system that provides suitable coverage with minimal
redundancy. TVF&R utilizes peak period rescue units in this area and this concept should be
expanded throughout the PF&R system. The concept of jointly operating from a central
dispatching system is essential and the addition of Tualatin Valley into BOEC will provide an
opportunity to revisit Fire and EMS dispatching activities.
Port of Portland – PF&R provides services to the Port of Portland. The Port maintains
its own fire department with 36 personnel primarily to respond to aircraft emergencies. They
operate ARFF vehicles (aircraft fire apparatus), one structural fire engine, and a rescue vehicle.
On-duty staffing at the airport is typically ten personnel. PF&R jointly responds to fire incidents
on airport property. Airport personnel typically handle EMS services, however, the city often
provides back-up services to them. The city provides the primary response for structural fire
fighting, hazardous materials incidents, technical rescue and marine fire fighting in the Port
jurisdiction. PF&R inspection service provides all new construction plans review, and biannual
fire prevention inspections. Because the Port is a governmental authority, the city does not
receive any property tax revenue from them. PF&R expends significant resources and provides
critical services with little remuneration.
Recommendation 32: Pursue a fee for service agreement with the Port of Portland for
emergency response and inspection services at the Portland International Airport and the Port
of Portland. The current mutual aid agreement provides little benefit to the City of Portland. The
service response exchange is overwhelmingly tilted toward the airport with little provided from
the airport into the City.
There is little doubt that the airport and shipping ports are vital economic engines for the
city, region and State of Oregon. However, the Port relies on the PF&R for emergency response
and benefits from the city’s ISO insurance rating. The city should open discussions with Port
officials to address this issue to be fair.
Recommendation 33: Consider evaluating and pursuing the benefits to the City of
resource partnerships and joint staffing concepts with the Port of Portland. All Port properties
are located within the City of Portland and therefore are the responsibility of PF&R. While Port
TriData, a Division of
System Planning Corporation

154

March 2006

Portland Fire and Rescue
Service Delivery System Study

Chapter VI. Fire and Rescue Operations

Fire provides both fire and EMS service to the PF&R, they are always subject to being freed up
to revert back to their primary mission which is aircraft emergencies. The primary responsibility
for coverage lies with the City and PF&R, and consequently the current intergovernmental
agreement should be reevaluated. The evaluation needs to examine whether or not there is an
equitable exchange of resources and revenues for services provided and rendered.

TRAINING
PF&R has an exceptional training division that operates under the direction of the
Division Chief of Training and Safety. The division is broken into six areas that include;
Recruiting, In-service Training, Safety, Training Academy, Television Services and Firefighter
Trainee Program. The Bureau operates a state-of-the-art training facility that is run from a
campus setting on the north side of the city. This facility includes a burn tower, TV production
studio, multiple firefighting props, extrication and confined space areas, multiple classrooms and
an active fire station (Station 2).
Fire Fighter Trainee Program – The City of Portland and PF&R have made a
commitment to diversity within its workforce and in the recruitment and training efforts of its
fire fighters. The Bureau has established a Firefighter Trainee Program, which is designed to
recruit and provide initial fire fighting and EMT skills to perspective fire fighter candidates. This
program is focused on adding minority and female fire fighter candidates into the system.
Trainees are paid while they learn the basic skill requirements to become a Portland firefighter.
This program lasts for eight weeks. Upon successful completion of the program, individuals are
placed into the Bureau’s 10-month Training Program. PF&R uses a concurrent fire fighter
selection process that follows the typical written testing, physical ability testing, background
check and interview board to screen fire fighter candidates. Both the Trainee Program and the
Fire Fighter testing process are utilized to select candidates for hire. Historically, the fire
academy is run with a class of 12 students, typically half from the Trainee Program and half from
the Fire Fighter testing process.
The city and its Fire Bureau should be commended for it efforts to enhance diversity
within PF&R. Many agencies we study struggle with this effort and often the outcome is not as
successful as what was observed in Portland. We were impressed with the commitment that the
men and woman of this organization are making in insuring that its future workforce is well
trained and representative of the community it serves.
Fire Fighter Training Program – The PF&R firefighter training is a ten-month
comprehensive program. Its primary emphasis is the development of basic fire fighting skills. In
addition, its gives a great deal of attention to developing the key organizational mission of
customer service, teamwork and safety. Though most agencies utilize a one-year fire fighter
probationary period, we have not encountered a full time training academy and field-training
program as extensive as that utilized in Portland. The PF&R academy is composed of a 40-hour
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per week basis that includes significant classroom and drill activities in both fire fighting and
EMS skills. After completing the Academy, recruits are transferred to Station 2, which is an
active in-service fire station. Here each recruit works for three months in developing engine
company skills which is followed by an additional three months developing truck company
skills. Besides drill activities, they respond on all types of emergency calls including fire and
medical. Each of these segments of the curriculum is achieved while the crewmembers are
assigned to Engine 2 and Truck 2.
These recruits fill permanent full-time positions on an in-service engine and truck. The
recruit training occurs at one fire station, which PF&R believes provides unsurpassed
consistency and continuity of training.
Officer Development – There is, at present, no required professional development
training or formal college education pre-requisites for prospective candidates for the position of
Company Officer. The Bureau conducts mandatory “Officer Training Sessions” each year for
existing officers.. Department members have the option to attend a “Metro Fire Officers
Academy”, however this again is optional and not a requirement for promotion. The Bureau
provides a mandatory two-week 80-hour training session for candidates passing the promotional
testing and awaiting appointment. The Bureaus current labor agreement does not establish
educational pre-requisites for promotion to Company Officer. The criterion includes only a time
in grade requirement with PF&R.
Recommendation 34: PF&R should initiate an officer development program that
specifies professional development training, formal college coursework and tactical
components that is a pre-requisite for future promotions. The position of Company Officer is
the cornerstone for service delivery in any fire rescue organization. The skills required of these
individual are significant and require on-going training and development. We believe that a
workgroup is needed to review the many aspects of this program. Under the direction of the
training chief and with representation from all ranks and the Union, a plan for its design and
implementation should be developed.
In-Service Training – The delivery of in-service training for the various specialty areas
involved in a modern-full service fire rescue organization is a complex process. This
responsibility is compounded in the Portland system primarily because of the high alarm activity
at multiple stations, the limited availability of the battalion chiefs in the oversight of these
activities and the amount of company inspections that are being carried out.
On-going in-service training, including multi-company drills, is essential in an
emergency delivery setting. Individuals are required to function as a team and there are a number
of designated roles and functions that are required to be carried out in a coordinated sequence. In
addition, technology continues to evolve and new equipment and tools require initial
familiarization and then on-going refresher training. Today’s fire service has responsibility for a
multitude of service functions. Fire and EMS make up the lion’s share of these activities. Fire
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training is guided by NFPA and Oregon Department of Public Safety Standards and Training
recommendations. Typically this entails a minimum of 20 hours of training each month, or two
hours per duty/day. EMS re-certification is prescribed by state rules and these activities typically
require an additional two to three hours each month. Specialty training for hazardous materials
technicians and technical rescue certification usually adds an additional 24 hours per year for
each specialty. Updates for company inspection activities, water rescue training, and wildland
fire fighting all contribute to the training requirements and the scheduling on the calendar.
Additional State and Federal mandated requirements are also added to the mix. Recent efforts
directed towards terrorism and homeland security have impacted the training requirements. In
addition, local agency training objectives for workplace issues involving diversity training,
FMLA, HIPPA are a few of the more notable activities that have added to the training
allocations.
Scheduling of in-service activities in the Portland system is managed in a decentralized
fashion. The training division coordinates most in-service fire training activities.. The availability
of on duty resources is managed thru the on duty emergency response deputy chief. The EMS
Section, under Emergency Operations, coordinates EMS training. EMS is a separate section from
Training and Safety and is located at a different facility. The Deputy Chief in charge of EMS
heads this group. The Battalion Chief in charge of Special Operations coordinates specialty
training involving Hazmat and Technical Rescue technicians. This person coordinates training
for these personnel and those support personnel involved with special operations.
The ability to coordinate all training activities through a central process would be nearly
impossible in a system as large as the one that exists in PF&R. However, there is a definitive
need to improve the coordination across the key training activities. During our interviews, there
was a common expression of frustration in the ability to plan and schedule training activities.
Much of this frustration was a product of not having the ability to pull active units from service
in order to complete mandatory training. Another frustration was an inability to prioritize the
overall training objectives of PF&R from a central coordination point.
Recommendation 35: PF&R should develop a training oversight group to look at the
overall structure and responsibility for training requirements within the system. The following
considerations should be included in this analysis:
•
•
•

Re-evaluate the number of in-service units that should be assigned to training
functions in order to carry out the necessary in-service training activities for all
disciplines.
Establish an annual and monthly allocation of training hours devoted to each of the
core training requirements (fire, EMS, special operations, inspections, officer
development, emergency management, mutual aid partners/joint training, etc.)
Consider the reorganization of the Training and Safety division under Emergency
Operations (Note: How will this affect the span of control for EOPS Division that is
already stretched thin?)
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Consider the co-location of EMS with Training and Safety
Establish a Training Coordinator assignment (preferable a Company Officer) on each
shift (one per district/ per shift) to assist each battalion chief in the management and
oversight of training activities with their district and shift. The fire liaison currently is
doing a very effective job coordinating training activities and balancing it with
resource management requirements. All training activities are scheduled year-round
with the fire liaison.

STAFFING
The PF&R Fire Chief considers staffing to be a priority item. Throughout the wave of
budget cuts that resulted in the reduction of in-service units and daily staffing levels, the Bureau
has been able to maintain a minimum staffing of four personnel on engines and truck companies.
Throughout most of the year a daily minimum staffing level of 160 firefighters is maintained.
During the five-month period when station 45 is staffed by the City of Gresham, this number is
reduced to 156.
In addressing the daily inventory of emergency events related to its stated mission, PF&R
brings a full inventory of personnel and equipment to provide fire protection, emergency medical
services, and other specialty emergency services for the community. Table 49 displays the daily
array of personnel and equipment along with their locations and staffing patterns.
Table 49: PF&R Stations, Staffing, and Units Assigned

Station
1

2
3
4
5
6
8
9
10
11
12
13
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Staffing and
Units Assigned
4 – Engine 1
4 – Truck 1
4 – Squad 1
1 – Deputy Chief 1
4 – Engine 2
4 – Truck 2
4 – Engine 3
4 – Truck 3
4 – Engine 4
4 – Truck 4
4 – Engine 5
4 – Engine 6
Fire Boat 6
4 – Engine 8
4 – Truck 8
4 – Engine 9
4 – Engine 10
4 – Engine 11
4 – Engine 12
4 – Engine 13
4 – Truck 13
158

Station
Total

13

8
8
8
4
4
8
4
4
4
4
8
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Staffing and
Units Assigned

14
15
16
17

4 – Engine 14
4 – Engine 15
4 – Engine 16
4 – Engine 17
Fire Boat 17
18
4 – Engine 18
19
4 – Engine 19
20
4 – Engine 20
22
4 – Engine 22
4 – Truck 22
23
4 – Engine 23
1 – Battalion Chief 4
24
4 – Engine 24
1 – Battalion Chief 2
25
4 – Engine 25
4 – Truck 25
26
4 – Engine 26
28
4 – Engine 28
41
4 – Engine 41
4 – Truck 41
Hazmat 41
1 – Battalion Chief 3
42
4 – Engine 42
43
4 – Engine 43
45
4 –Engine 45*
Total Minimum Daily Staffing

Station
Total
4
4
4
4
4
4
4
8
5
5
8
4
4
9
4
4
4
160

*S–45 staffed with PF&R personnel 7 months/yr

At present, the Department is meeting the staffing levels for engine and ladder companies
set out in the standard NFPA 1710, Organization and Deployment of Fire Suppression
Operations, Emergency Medical Operations, and Special Operations to the Public by Career
Fire Departments. NFPA 1710 specifically states:
“5.2.2.1 Fire companies whose primary functions are to pump and deliver water and
perform basic fire fighting at fires, including search and rescue…”
“5.2.2.1.1 These companies shall be staffed with a minimum of four on-duty personnel.”
“5.2.2.2 Fire companies whose primary functions are to perform a variety of services
associated with truck work, such as forcible entry, ventilation search and rescue, aerial
operations for water delivery and rescue, utility control, illumination, overhaul, and salvage
work…”
“5.2.2.2.1 These companies shall be staffed with a minimum of four on-duty personnel.”
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As stated in the previous section of this chapter, we have identified a number of units that
respond to nearly 3,000 incidents each year. Our recommendation was to approach this high call
volume from two perspectives. First; we suggested ways to reduce response activities of these
units by altering unit assignments. Second; we recommend increasing the number of responding
units available to handle service demand. The following is a summary of these
recommendations:
•
•
•
•
•
•

Reduce the number of engines assigned to box alarms for residential structure fires
(excluding hire rise or target hazards).
Reduce the number of battalion chiefs responding to residential box alarms.
Re-assign Hazmat 41 to a slower station to reduce call volume and service
requirements for the crew members at Station 4 (in light of their extra Hazmat
training).
Add 4-peak period 2-person rescue companies.
Hold high level discussions with Tualatin Valley Fire District for the co-location and
joint operation of multiple units on the west side of the city. These talks should
include the location of proposed Station 21 and the relocation of Stations 5 and 18.
Take a comprehensive look at the current call screening process at the alarm center.
There is potential to reduce the number of EMS responses for PF&R units on the
basis of the severity of the call. For less severe cases, only an AMR unit can be
assigned to respond.

Recommendation 36: No changes should be made regarding the current staffing of
four personnel on engines and trucks. The practice of using four-person staffing for engine and
truck companies is sound for Portland’s situation. However, the city should look at the addition
of 2-person rescue units and the addition of peak-period units to handle excessive call volumes
and to provide coverage units to facilitate in-service training and company inspection activities.
Staffing Coverage Factor – Another point for consideration is to identify the actual
number of people it takes to staff the emergency vehicles 24 hours a day, seven days a week.
This is typically called a staffing factor or coverage factor and acknowledges that each individual
will be off for vacation, sick, Kelly-Relief, Family and Medical Leave Act (FMLA), worker’s
compensation, etc., for some portion of their regular duty hours. PF&R currently has 78
personnel assigned to a Kelly-Relief-Travelers pool. This equates to approximately 26 personnel
assigned to each shift to cover absences for the 160 assigned positions. This relief pool is
managed from Battalion Headquarters (Station 1) and operates on a five day a week schedule.
There is an administrative staff assigned solely for this function. On weekends and holidays this
activity is managed by the on-duty Deputy Chief. The concept is to pre-schedule personnel from
a central pool to vacancies that are both scheduled and unscheduled. Scheduled time off
(vacation, FMLA, Kelly-Relief, workers compensation, etc.) is pre assigned prior to the duty
day. Last minute vacancies, (primarily sick leave) are done at the time the absence becomes
known (usually when individual calls in sick or is injured during the duty day). When the
number of vacancies on a given day exceeds the available people in the pool, overtime is utilized
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to cover the shortage. In order to constantly staff an engine or truck with four people on three
shifts typically requires 15 people (12 assigned and three coverage).
An example of how to compute the staffing factor is illustrated in Table 50. This analysis
was prepared for Arlington County, Virginia, which has 56-hour workweek; the computations
have been adjusted to reflect PF&R’s 53-hour work schedule. However, the items marked in
bold italics will need to be calculated based on historical leave usage in PF&R.
Table 50: Illustration of Staffing Factor Calculation (Arlington County, VA)
A
B
C
D
E
F
G
H
I

Number of Days in a Year
Number of Hours in a Day
Number of Hours in a Year (A X B)
Number of Shifts
Number of Hours of Scheduled per year (53 X52)
Less: Average Number of Hours of Leave Consumed Per Year
Number of Available Hours per Employee per Year (E – F)
Staffing Factor (E / G)
Number of Employees Needed per Position for 24/7 Staffing (H X D)

365
24
8,760
3
2,756
-513
2,243
1.23
3.68

Applying Arlington’s staffing factor to the PF&R minimum staffing requirement of 160
indicates that 589 personnel are needed to cover the 160 positions (3.68 x 160 = 589). Since the
number of operational personnel currently assigned to shift duty in PF&R is 558, this would
indicate a shortage of 31 employees. As indicated above, this is an example that utilizes leave
time that was calculated for Arlington County, not Portland. To develop a staffing factor for
PF&R the historical use of leave time for Bureau employees must be utilized in Line F. When
additional units are placed in service, the funds to support the constant staffing of that unit
should be included. Using the above numbers as a gauge, that would mean adding an additional
4-person engine company would require hiring 15 people (actually 14.72 but for staffing
purposes, should be rounded up to the next whole number). This type of analysis should be done
on a regular basis, and particularly when staffing levels or leave and benefits change.
Recommendation 37: The Department should establish a staffing factor to determine
the number of employees required to maintain constant staffing. This staffing factor should be
utilized in the funding and hiring processes. This analysis should include the leave experience of
the PF&R to determine the average numbers of hour’s operational personnel are not available to
staff emergency apparatus. The purpose is to keep a lid on overtime. If more bodies are needed
daily, having a larger pool not only reduces overtime but also provides more people to handle
major emergencies or disasters.

EMERGENCY MANAGEMENT
The Portland Office of Emergency Management (POEM) is a stand alone office reporting
directly to the Mayor. At the time of our site visit the Fire Chief was assigned as the interim
Director for POEM and a PF&R Deputy Chief was on assignment as the interim POEM Manager
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pending a national search that was nearing completion. The new Director was to be selected in
February 2006.
Multnomah County also has an EM office although at the time of our visit there were no
full-time personnel dedicated to this function. Portland’s office (POEM) is viewed as the primary
coordinator for EM operations in the region as they also support activities within Clackamas,
Columbia, Clark County WA, and the City of Portland.
POEM has been doing a lot of NIMS compliance training citywide. PF&R presently
details to POEM one Captain and one Lieutenant, while the Portland Police Bureau details one
Lieutenant and one Sergeant. In addition to the detailed police and fire officers, POEM has six
other civilian staff positions. PF&R believes and TriData agrees that POEM is short at least one
FTE for planning based on the exceptionally high workload taken on in administering grants for
the City and UASI region. Most of the POEM civilian positions are funded through grants. This
fact has led to a large amount of turn-over in these positions. Overall the complement of
personnel assigned to POEM is excellent compared to other cities that have very lean staffing.
The Portland EOC is located at the BOEC, 9911 SE 99th Street
Participation among various city agencies in emergency management activities has been
fair overall, although it is getting better since the Mayor mandated that city agencies actively
participate in EOC drills. A major TOPOFF exercise is scheduled for the Portland area in early
2007 and the Mayor has directed all city agencies to participate fully in preparation for this
event.
While POEM is expected to continue as an office under the Mayor, PF&R is still
expected to be a major contributor to the planning and a primary contributing agency for its
operation. In addition to providing significant expertise for organizational development
(NIMS/ICS), PF&R takes the lead in the design of training activities, and the system planning
for responding to major emergencies. Many of the staff positions within the EOC when activated
are held by PF&R personnel.
PF&R has played a major role in emergency preparedness and mitigation for the city.
The Bureau has established good relations with many public safety organizations in the
metropolitan area as a result of the coordination role it has provided for homeland security grant
programs. Those relationships remain strong and are continuing to prove beneficial to the larger
Portland region today. Joint training, drills, mass causality incidents, and emergency planning
typically emanate from PF&R efforts, and the Bureau is a leader as well as a participant in these
activities.
Emergency Management has four primary functions:
•

Mitigation: Is prevention-oriented to eliminate or reduce the degree of long-term risk
to human life and property from natural and man-made hazards. Public education,
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building/safety codes, litigation, and disaster insurance are important components for
the city.
Preparedness: Being prepared ahead of time for disasters. Development and exercise
of emergency response plans/systems, creations of mutual aid agreements, and
training of personnel are all part of the fire departments activities.
Response: Actions taken immediately before, during and after an emergency occurs
to save lives, minimize damage to property, and enhance the effectiveness of
recovery. Depending on the scale of emergency the Emergency Operations Center
may open, search and rescue missions begin, evacuation and shelter of victims, and
emergency medical operations are at the core of the fire departments mission.
Recovery: Activities to return life to normal or improved levels after a disaster. There
is a need to assess damage, provide crisis counseling, have available temporary
housing, and develop plans for reconstruction.

PF&R serves an important leadership role in all four of these primary functions and does
an outstanding job. In fact, it is the project team’s opinion that many other jurisdictions
nationally could model their EM programs after PF&R.
In the event of a disaster, public safety becomes the primary focus for the city with police
and fire leading that effort. PF&R is well prepared to serve the community in the event of a
disaster. Additionally the Bureau has formed partnerships with community organizations and
businesses for added value to the community in the event of a disaster.
Though officially, POEM operates under the direction of the Mayor, the day-to-day
management and planning efforts are more suitable as a responsibility of the city’s public safety
officials. The Mayor has recognized the need for committed participation of all City Bureaus in
the emergency preparedness efforts; however this is a line function that needs to be managed by
PF&R. Many agencies have chosen to place emergency management efforts under a public
safety agency like police or fire. However during major emergencies, these functions and their
support networks move under the direct authority and oversight of the Chief Elected Official. We
believe this would be a more appropriate design for the City of Portland.
Recommendation 38: Reorganize POEM so that it is a Division under PF&R and is
managed as part of the Bureau. The Bureau has the expertise and staffing necessary to operate
this function during emergency and non-emergency settings. Strong working relationships are
needed between the POEM Director, the Fire Chief, the Police Chief and the Mayor.
Coordination with other EM offices in Multnomah County and adjacent communities is
important to assure a viable and effective emergency management operation. Secure and
sufficient funding for equipment and permanently assigned personnel are necessary in insuring a
viable outcome.
Special Needs – The responsibility to manage the impacts of a disaster on the general
population is a primary responsibility for emergency management officials. The care of
individuals who are infirmed, non-ambulatory or require some type of medical assistance or
support is often termed “Special Needs,” and were afforded special considerations during
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disaster events. In recent disasters that have impacted metropolitan areas, there has been a
broadening of the term “Special Needs” populations. In these recent events we have witnessed
an expansion of the special needs group to go to expand beyond those individuals requiring
medical support to also include homeless individuals. The dependence of these individuals on the
support networks has required a re-evaluation of the concepts of sheltering, transportation,
feeding, medical oversight and security.
Given the number of homeless individuals and their concentration in the downtown areas,
it is essential that disaster management plans re-visit the needs of these indigent populations and
the added resources that will be required in their oversight.
Emergency Operations Center – The Emergency Operations Center (EOC) is
located at the BOEC facility. Part of the EOC is a shared facility that when not functioning as an
EOC is utilized as a large conference/training area. This configuration provides ample space and
capacity to serve in this vital function when needed. However, with multiple rooms on separate
floors causes operational difficulties in coordinating the EOC sections. The duel use concept
places some constraints with regard to set-up time, the availability of sufficient break-out rooms
and limited space for a media briefing area. In the event of a disaster in the Portland area, with
extensive impacts, requiring long term activation of an EOC, we anticipate problems arising in
the current facility. An emergency communications center and EOC are essential components
during a disaster. These hubs require additional support and become active centers during such
events. The current facility will have difficulties in managing both functions during a wide scale
and extended operation. In addition, the centers location on the east side away from the central
offices of the Mayor, Police and Fire Bureaus may also create logistical concerns when the
facility is operational.
Recommendation 39: The City of Portland and Multnomah County should initiate an
effort to jointly construct and operate an EOC facility to serve the Portland metropolitan area.
The Portland metropolitan area, including Multnomah County should operate from a dedicated
facility designed specifically as an EOC. The features of this type of facility are unique and
specifically designed to manage information transfer and facilitate decision making among the
various elements that are operational in an urban setting. The potential for a disaster and the
large population that would be impacted would justify the expenditure that would be needed. The
city and county have taken a very fiscally conservative approach in addressing this need. The
financial constraints that have impacted these governments have necessitated the option to coutilize this facility and make due with the current situation. When a new EOC is constructed, the
existing facility at BOEC can serve as an alternate site in the event that the primary EOC
becomes inoperable or additional space is needed in the recovery effort.

HAZARDOUS MATERIALS & TECHNICAL RESCUE RESPONSE
Hazmat – PF&R has a comprehensive Hazmat team configuration that is charged with
protecting perhaps the most extensive concentration of hazardous materials storage, shipping and
manufacturing facilities in the State of Oregon. The Hazmat unit is housed at Station 41 and is
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cross-staffed with personnel jointly assigned to either Engine 41 or Truck 41. Station 41 is one of
the busiest stations in the PF&R system. The addition of Hazmat responsibilities in this location
should be evaluated. Hazmat requires significant training and equipment maintenance. These
added responsibilities are in addition to the normal call activities, training and company
inspections handled from this location
Recommendation 40: PF&R should consider the relocation of Hazmat operations to a
station with less call volume then Station 41. Under the terms of the current labor agreement,
individuals who are assigned to these units and have completed the necessary training
requirements, receive a six percent assignment pay. A minimum of six trained technicians are
maintained on-duty at all times. Much of the Hazmat call volume is attributable to the widely
distributed industrial areas throughout the city. The extensive transportation systems in the area
which includes the rail system, interstate highway systems and the international shipping port all
contribute to the level of exposure that exists in the city.
PF&R supports a Regional Hazmat team, which is funded in part by the State of Oregon.
Consequently, PF&R is responsible for a large geographic area outside its service boundaries.
PF&R responds to approximately 1800 Hazmat incidents each year or approximately 5 Hazmat
calls each day. Hazmat teams are also operated in the neighboring communities including City of
Gresham, Tualatin Valley and Clackamas County. PF&R does not bill for Hazmat response in
either the City or into mutual aid communities. Recent federal transporting, storage and
manufacturing guidelines have required vendors involved in these activities to carry specific
insurance to fund the proper clean-up when accidents occur. The city would be eligible for these
reimbursements which typically include both personnel costs and operating expenses.
Recommendation 41: PF&R should institute a Hazmat response fee that charges all
vendors, transporters and manufactures for response and clean-up costs associated with these
services. Typically an ordinance authorizing the establishment of fee structure for both personnel
and equipment is recommended. The State of Oregon currently collects fees for load/rail
transport and when the Hazmat Team submits reimbursement from responsible party through the
State Fire Marshal’s office.
Technical and Marine Rescue – Technical rescue which includes rope and confined
space rescue involves accessing and rescuing individuals down cliffs, bridges, in building
collapses, heavy machinery accidents, tunnels, sewers, underwater or swift water rescue, or any
other type of unusual or complex rescue that can occur in an urban or wilderness setting. Squad 1
is the technical rescue unit for PF&R and is housed at Station 1. Squad 1 operates in conjunction
with Engine 1 and Truck 1 in providing these services throughout the city. A minimum of four
people are assigned to Squad 1 on a daily basis. All technical rescue personnel are cross-staffed
in both firefighting and technical rescue skills. Basic skills training for technical rescue includes:
High-Angle Rope, Confined Space, Trench, Structure Collapse, Dive and Urban Search and
Rescue. A minimum of 10 trained technicians are maintained on-duty at all times at Station 1.
Assigned individuals must have completed the necessary training requirements. Most of the
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technical rescue activities in the city involve water rescues and drowning. On average, the
Bureau responds to approximately 180 of these incidents each year.
Equally skilled are PF&R’s marine fire fighters. Marine firefighting involves the marine
rescue and firefighting from centers primarily along the Columbia and Willamette Rivers. Two
fireboats are operated by PF&R, and these crafts are stationed at Fire Stations 17 and 6. Station
24 is the land-based marine firefighting company. With the large volume of watercraft and
shipping interests in these river areas, the potential for shipboard fires, water rescues and fires in
structures with limited access due to their proximity to the shoreline is high. Fireboats are staffed
with crewmembers that are crossed-trained in both land-based structural firefighting and
shipboard marine operations. Special Pilot licenses are required for operators of marine fireboats
depending on the size of the craft being operated. PF&R provides marine support to the City of
Vancouver, Washington as part of their mutual aid agreement.
The Battalion Chief of Special Operations is in charge of the Technical rescue programs
for the City. In addition to these programs, his oversight includes many of the specialty services
provided by PF&R. These include:
•
•
•
•
•
•
•
•
•
•
•

High Rise Firefighting
Bulk Petroleum Firefighting/Foam Operations
Air Operations for: High Rise, Wildland and Specialty Rescue
Terrorist Events: CBRNE & WMD
Specialty Rescue: Hazmat, Dive Team, Rope, Trench, Confined Space & SERT
Firefighter Occupational Safety: SCBA’s RIT Air Management
Marine Firefighting
Environmental Hazard Mitigation/Management
Event Planning and Coordination
Grants Administration/Management
PF&R Liaison

A Hazardous Materials Coordinator supports the Special Operations Chief. This function
is under the supervision of the Division Chief of EOPS. At the time of our site visit, the role of
the Special Operations Chief was being re-evaluated. Recent promotions and reassignments,
along with a de-emphasis of grants management responsibilities associated with this role, were
impacting the future assignment of duties under this position.
Recommendation 42: Special Operations should be considered as a part of Emergency
Management and placed under the Portland Office of Emergency Management (POEM). Our
earlier recommendation suggested the assignment of POEM functions under the supervision of
the Fire Chief and made part of PF&R. In this alignment, Special Operations has a natural fit
under emergency management. If POEM is maintained as an office under the direction of the
Mayor, it would not be advisable to place Special Operations duties under this authority.
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Special Operations involves a number of critical and highly visible field operations.
These functions will continue to grow in importance in the future. The City of Portland and
PF&R, out of necessity must maintain oversight in these key service responsibilities for the
greater metropolitan area. Hazardous materials response, technical rescue, CBRNE/WMD,
marine firefighting, high rise firefighting and inter-agency interactions will continue to grow
both from a planning perspective and in the management of emergency scene operations. This
type of organization requires on-going planning and oversights that exceeds the capacity of one
individual who is under the supervision of Chief of EOPS. In addition, the alignment of
Emergency Management with day-to-day field responsibilities more closely aligns this office
with EOPS and we think will offer a better option in the management of the multitude of
functions required in today’s fire service.
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VII. EMERGENCY MEDICAL SERVICES
Emergency Medical Services (EMS) in Portland is provided via a public advanced life
support (ALS) first response Bureau and a private ambulance transport agency. ALS first
response is provided by Portland Fire and Rescue (PF&R) while the ambulance transport is
provided by American Medical Response (AMR). AMR is contracted through Multnomah
County to provide ambulance transportation in the City of Portland. In many cities, this type of
relationship is often wrought with distrust, disagreement, territorial battles, and even
questionable service to the citizens. In this situation, one quickly realizes that the stereotypical
public/private feuds are not present – much to everyone’s credit.
This section describes how EMS in the City of Portland is organized, the role of medical
oversight, and a review of clinical practices, quality management, EMS education, and training
and health and wellness. Many of these recommendations are directed toward future planning
and continuing to improve this already excellent service.

ADMINISTRATIVE OVERSIGHT OF EMS
Delivery and oversight of EMS in Oregon is regulated much like many other states.
Distinct roles are provided to political entities, with many powers delegated to counties.
State EMS – The Oregon State EMS and Trauma System is charged with statewide
regulation of EMS, including EMS providers, ambulance services, and trauma system
coordination. Testing and certification of Oregon providers is regulated at the state level with
three skill levels recognized: EMT-Paramedic, EMT-Intermediate, and EMT-Basic.
On July 1, 1994, the Oregon Legislature passed Senate Bill 95, which amended the
Oregon Revised Statutes (ORS) and provided the authority for the Oregon Health Services to
begin licensing ambulance services operating in Oregon and established an annual ambulance
service licensing fee.43 ORS 682 provides for the state EMS agency to delegate several oversight
powers to individual counties, especially in the area of licensing EMS provider agencies.
Oregon State EMS also regulates medical oversight of both emergency and nonemergency EMS care by approving qualified physicians to function as supervising physicians.
They are the medical directors for EMS agencies throughout the state.
Multnomah County EMS – Significant authority is granted by the state to each
county. Portland Fire and Rescue (PF&R) EMS falls under the jurisdiction of Multnomah
County. The county has an EMS Director who reports to the County Health Officer. Multnomah
County EMS is the regulatory agency for all ambulance service, public or private, within the
county. They coordinate all EMS activities within the county except provider licensure and
43

Oregon Emergency Medical Services and Trauma System. (2005). Oregon Ambulance Service Licensing.
Available: [On-line]. http://egov.oregon.gov/DHS/ph/ems/amb-lic/about.shtml.
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certification, which is a state function. The Multnomah County EMS director feels that the
county has a good relationship with PF&R. There appears to be synergy between PF&R and the
transport provider, AMR.
Multnomah County EMS is responsible for the coordination of EMS data from all
providers and hospitals. They assure that patient care report data is sent by each agency. They
also assure that all EMS providers carry the same equipment so exchange and replacement can
be easily accomplished – a wise decision. This cooperative effort has yielded several benefits to
PF&R including:
•
•
•
•

$200,000 worth of disposable goods via the exchange program,
$100,000 worth of additional joint training (multiple cities and AMR),
$280,000 worth of LifePak 12 upgrades, and,
Providing a pool of immobilization equipment (backboards, traction splints, KED’s)

The county EMS Medical Director, Dr. Jon Jui, is considered the supervising physician
of record. Dr. Jui has full authority for all EMS medical practices within the county. There is also
a continuous quality improvement (CQI) group that assists the medical director with specific
incident and general quality management purposes. The CQI group has representatives from
each provider agency. The county EMS medical director reports to Dr. Gary Oxman, Multnomah
County Health Officer.
At this time, the county has no official plans to develop a countywide EMS service. Dr.
Jui and others have considered the idea, but AMR’s recently signed contract may place this idea
further back.

EMS MEDICAL DIRECTION
The Portland Fire and EMS medical direction, Dr. Jui, doubles as the Multnomah County
medical director. Dr. Jui has been the County Medical Director since 1995. He is Board Certified
in Emergency Medicine, Internal Medicine and Infection Control. He is a modified full-time
employee (0.7 FTE) and divides his time between Multnomah County, Portland, AMR,
Gresham, and the Communications Center. Dr. Jui is also a half-time (0.5) employee of the
Oregon Health Science University (OHSU) as an emergency physician and Associate Professor
for the emergency medicine residency program. This also includes some oversight of the
EMS/Toxicology post-graduate fellowship.
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Dr. Jui is assisted by three co-medical directors including:
•
•
•

Liz Hatfield-Keller, MD, FACEP
Mike Muarry, MD, FACEP
Gregory Lorts, MD, FACEP

Dr. Hatfield-Keller serves as the primary backup when Dr. Jui is unavailable. She is a
board-certified emergency physician who works in the Portland area. Dr. Jim Bryant is also a
board-certified emergency physician who serves as the Chair for the Multnomah County EMS
CQI Committee. Other community physicians in medical and surgical specialties assist as
needed.

PORTLAND FIRE BUREAU EMS SECTION
The PF&R EMS Section is responsible for all EMS administration, training, quality
management, infection control, and health and wellness. PF&R is an ALS First Response agency
with medical transportation provided by American Medical Response (AMR), a nationwide
private service. All AMR units responding in Portland are staffed with two paramedic-level
providers.
All PF&R engine, truck and squad companies are equipped as ALS units and have at
least one paramedic on duty. PF&R has nine truck companies of which six are ALS units with at
least one paramedic on duty. The three BLS trucks are scheduled to become ALS in the next one
to two years. In FY05, PF&R responded to 39,775 EMS calls, accounting for over 66 percent of
all responses. As in most communities, the trend for EMS responses continues to rise. Between
FY94–95 and FY04–05, the number of EMS responses has increased by over 12 percent.44
The availability of a paramedic on each fire unit means that paramedic-level care can
start sooner for citizens in distress and represent a major improvement in quality of care
compared to many other cities. It is a major credibility factor for the city.

44

Portland Fire Bureau. (2005). Bureau of Fire, Rescue and Emergency Services: 10-Year Performance Statistics.
Unpublished Work Product, p. 21.
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Figure 27: EMS Projected Demand
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The long-term forecast model shows the trend in response numbers to continue rising
through 2025 (See Figure 1).
The EMS Section is commanded by a deputy chief, who is assisted by an EMS
Coordinator (Captain), EMS Trainer (Lieutenant), EMS Trainer (Fire Fighter) and EMS Program
Manager/RN (Non-Uniformed, CQI, Health and Wellness, and Infection Control). The deputy
chief oversees the entire bureau, with the EMS Coordinator concentrating on training and supply
issues (See Figure 2).
Figure 28. Portland Fire-Rescue EMS Section
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EMS TRANSPORTATION
EMS transportation is exclusively provided by AMR, a large, private provider agency.
On September 1, 2005, AMR was granted a five-year renewal of their exclusive contract with
Multnomah County, including provisions for post-contract annual extensions for up to five years.
AMR responds to 60,000–65,000 calls in the Multnomah County area, transporting about
50,000 patients. PF&R units are encouraged to cancel AMR when not needed. The high
percentage of patient transports may be attributed to citizens calling for true emergencies and the
fire department canceling ambulances appropriately (i.e., when they are not needed). AMR is
dispatched from the Bureau of Emergency Communications (BOEC) and can access FD 800
Mhz talk groups.
AMR units provide 2,716 unit hours on the road each week. There are a minimum of 12
transport units available, with peak-load staffing of 23 during busy times. All units that respond
to Portland calls are staffed with two Oregon-certified Paramedics. The EMT-Intermediate
certification level is available, but only as a training level. EMT-Is and EMT-Bs are restricted
from working on ALS units. There are one or two EMS field supervisors on-duty at all times,
who are responsible for AMR units throughout Multnomah County. AMR responds to incidents
involving extrication, but all extrication services are provided by the PF&R.
All parties interviewed agreed that the relationship between the PF&R and AMR is good.
There is an open line of communications between each organization, allowing incident specific
problems to be quickly mediated. Many PF&R paramedics started their careers working with
AMR. Some still work part-time for AMR.
Recommendation 43: Maintain the current relationship with AMR and reevaluate at
the five-year mark. The current relationship and service provided by AMR is more than
sufficient.

DELIVERY PROFILE
The EMS delivery profile involves a combination of EMS priority dispatch, fire
department ALS first response for potentially serious calls and an AMR ALS unit providing
transportation. The primary system access point (PSAP) for Portland is the regional 911 center.
The call is assigned a priority based on the medical priority dispatch program. Depending on the
type of call and system status, the request is forwarded to fire dispatch, AMR or both. Calls are
dispatched on the appropriate 800 Mhz talk group.
First Response – All engine, squad, and six truck companies respond with at least four
personnel, at least one of whom is a paramedic. The remaining three trucks response with four
personnel who are State certified as EMT-Basics. Between January 1, 2005 and August 30, 2005,
the PF&R responded to 25,235 EMS first responder calls. They were the first arriving unit on
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17,283 (68.5 percent) of their responses while AMR was first arriving on all others. This statistic
shows that the PF&R is a vital link in the EMS delivery process.
There are a few issues concerning delivery of EMS first responder service that warrant
mentioning.
The possibility of missing a fire call while committed to an EMS response is possible but
evidence does not support possibility as being a critical issue. When considering the possibility
associated with “missing a fire call,” one must consider time of arrival of a back-up company,
actual fire, actual fire with trapped persons, and if response would have made a difference. After
considering these variables, this is likely a non-issue. As data collection becomes more
sophisticated, scientifically based answers will become more apparent.
Recommendation 44: PF&R should attempt to analyze data concerning suppression
equipment being unavailable due to EMS responses. Consideration must be given to multiple
variables that affect this situation.
Another assumption is that the increase in EMS responses causes an increase wear and
tear on expensive response apparatus. This concern is also logical, but little data exists to
determine either correlation or cause and effect. Two years of repair cost data in relation to
number of calls were analyzed. A correlation analysis of the PF&R maintenance data revealed
that there is no correlation between number of calls and repair costs for engine or truck
companies (Pearson = .05, p = ns).
Recommendation 45: PF&R should not modify responses to medical calls based on
suppression vehicle wear and tear.
Is sending a four-person first response crew on medical incidents overkill? Again, there is
little evidence to clearly establish whether a two- or four-person first response crew is the most
efficient and effective method of first response. Dr. Jui prefers a four-person first response crew
as it allows critical patients to be handled swiftly and efficiently. Evidence is beginning to
support Dr. Jui’s standards.
Recently, the American Heart Association (AHA) revised its CPR guidelines to
emphasize the need for proper chest compressions. This included as a recommendation to switch
rescuers every two minutes.45 Evidence exists that infers decreased on-scene time for chest pain
patients when a four-person first response company assists.46

45

AHA. (2005). Highlights of the 2005 American Heart Association Guidelines for Cardiopulmonary Resuscitation
and Emergency Cardiovascular Care. Currents in Emergency Cardiovascular Care, 16(4), 1-28.
46
Cohen, H.C. (2001). Does 12-Lead ECG acquisition increase on-scene time in the pre-hospital setting? Poster
Presentation at the 2001 National Association of EMS Physicians Annual Conference, Phoenix, AZ.
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There may be times when sending only two rescuers could be appropriate. This would
require strict medical oversight of medical priority dispatch and only be acceptable for Level B
and Level C calls (as per medical priority dispatch guidelines).
Rescues – Prior to budget cuts, the PF&R strategically placed nine, two paramedic
rescue units at certain locations to be the primary first responders in the busiest districts. During
this time, engine and truck companies did run fewer calls. Fire department leadership is
interested in possibly reviving this practice on a more limited basis. In theory, these units would
reduce the load off the busiest of suppression units.
One deployment method to consider is placing these units at Stations 41, 1, 11 and 28.
The rescue would respond first on all calls dispatched by the BOEC as Level B or Level C
(serious) medical calls and the Engine and Rescue would respond together on Level D incidents.
For this to be effective, meticulous EMS Dispatch quality management would be needed at
BOEC.
It may be reasonable to implementing the first rescue unit at Station 41 as its response
levels and status as the Hazardous Materials Team are especially challenging. The rescue unit
could provide at least two primary services:
•
•

Reduce the number of first responder calls for Truck 41, keeping them available for
Hazmat team duties.
Staffing Rescue 41 with two paramedics who are specially trained in Hazmat medical
emergencies. They would respond with the Hazmat team on suspected hazardous
materials incident where illness or injury has occurred. These paramedics could be
trained to use antidotes that are rarely used, but life-saving when needed.

The second Rescue unit should be considered for Station 1. If Truck 1 is moved to
Station 5, as is recommended in Chapter V, a Rescue Unit at Station 1 would provide the
following benefits:
•
•

•

Rescue 1 will mitigate the increased first responder load for Engine 1.
Rescue 1 paramedics who could be specially trained in Technical Rescue-EMS. This
would provide two additional technical rescue-qualified personnel on the technical
rescue team. These paramedics could be trained in advanced EMS techniques needed
for long-term extrication, below-grade rescue and high angle rescue.
The move of Truck 1 would only result in the loss of 2 instead of 4 technical rescue
specialists per shift.

The decision to place a rescue unit in-service should be based on (a) value added service,
(b) number of EMS calls and (c) lack of a truck company or alternate vehicle at the station.
Recommendation 46: Add four, two-paramedic rescue units. Two rescue units should
be located at Stations 1 and 41. The other two rescue units should be located at stations in
District 3, such as 11 and 28. The reason to place rescue units at Stations 11 and 28 is because
they are near major roads and intersections, and have good street access. Also, the demand and
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workload is increasing and there is a need for additional support. The ultimate decision for the
latter two units is up to PF&R.

QUALITY MANAGEMENT
Quality management is the sum of all activities undertaken to assess and improve the
products and services provided throughout the entire EMS system. The quality management
process couples carefully identified, measurable performance indicators with information
systems to monitor, analyze, and trend data. The goal is to deliver a service that is timely,
consistent, appropriate, compassionate, cost-effective and, most importantly, beneficial to the
patient's outcome or comfort.47
The PF&R EMS Program Manager is a full-time employee, who is an RN, and has
experience in emergency and critical care nursing, public health, and quality management. A
significant percentage of her time is spent on EMS clinical care quality management. PF&R uses
several key indicators to assess both the quality of patient care and levels of proficiency for each
Paramedic. Data are collected and analyzed by the EMS Program Manager and reviewed by
appropriate personnel. These findings are also shared with the PF&R’s personnel by way of a
quarterly department newsletter.48
Recommendation 47: Expand the FireMedic newsletter and consider a quarterly
CATV broadcast on EMS quality management issues.
TriData examined several EMS quality management indicators to provide a more indepth analysis of the data.
Patient Care Report (PCR) Review – An important component of EMS Quality
Management is PCR review by the responsible agency. There are several advantages to PCR
review including:
1.
2.
3.
4.
5.
6.

Assuring that proper data collection and entry occur.
Compliance with state and local administrative directives.
The provision of medical oversight.
Assuring compliance with state and local protocols.
Assisting with the creation of a comprehensive patient care database.
Assuring that receiving facilities have the appropriate patient care data needed for
clinical and financial continuity.
7. Enhancement of service financial reimbursement.
There are several methods used to accomplish meaningful patient care reports. These
include peer review, supervisory review, central review, regulatory agency review, or
47

Sayah, A.J. (2005) EMS QA, E Medicine: Instant Access to the minds of medicine. Available: [On-line.].
http://www.emedicine.com/emerg/topic719.htm, Sections 1-9.
48
PF&R (September, 2000). PF&R FireMedic News. Unpublished Manuscript. Portland Fire & Rescue.
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outside/private agency review. The PF&R uses a central agency review method where the EMS
Program Manager randomly selects PCRs for review. Also, the medical director selects certain
types of incidents where 100 percent review is done. Multnomah County also provides outside
oversight, usually involving specific procedures (STEMI identification). This type of review is
appropriate for quality management.49
The PF&R PCR review includes the appropriate breadth and depth of review. There is an
overall review of charts for defects and identification of individual charts that do not meet
standards. Charts are scored based on a department standard and classified as excellent, good,
fair and needs improvement. Between January to October of 2005, PF&R paramedics achieved
an average PCR score of 95.3 percent with 70 percent being considered excellent. The range of
reports that needed improvement were between 0–7 percent monthly. Looking at this using a
percent defects chart, you can appreciate that the percentage of defects were generally consistent,
with February 2005 being the only month with defects above the upper confidence limit (UCL).
Figure 29: Patient Care Report Defects
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Quality management of PCRs included follow-up and request for correction. Charts that
needed improvement were identified by name, with the paramedic being expected to correct
future reports. Follow-up indicated that only a few paramedics were placed on chart review.
EMS Clinical Quality – A continuing frustration among EMS managers is the inability
to truly tell our communities what we do and how well we do it. It has been difficult to determine

49

NHTSA. (1997). A leadership guide to quality improvement for EMS systems. Washington, DC: United States
Department of Transportation.

TriData, a Division of
System Planning Corporation

176

March 2006

Portland Fire and Rescue
Service Delivery System Study

Chapter VII. Emergency Medical Services

if out-of-hospital care makes a difference in access, mortality, morbidity or cost. The PF&R is
ahead of most EMS systems as they have identified key indicators in clinical quality.
A major aspect of clinical quality management is oversight of patient care. Both the
medical director and EMS Deputy Chief are actively involved in this function. Patient care and
protocol exception issues are usually handled by a conference with the medical director and
either the EMS Deputy Chief or EMS Coordinator. Serious incidents, while rare, can be handled
within the department disciplinary process or referred to Multnomah County EMS for further
action.
Quality management techniques can help pinpoint causes of defects in compliance. An
important benchmark that is recorded is the time that the paramedic reaches the patient (Time
With Patient [TWP]). This provides a more accurate response time, thereby allowing the
department to determine whether resuscitation predictions are accurate.
Portland Fire and Rescue is ahead of most by collecting TWP. One quality management
indicator is the percent of defects by not recording or reporting TWP. Between January through
August 2005, there was an 18 percent defect in reporting TWP. Using the quality management
chart, the EMS staff can clearly see that Station 15’s percentage defect was considerably above
the upper control limit of 30 percent.
Figure 30: Recording of Time with Patient
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Recommendation 48: Strive to achieve zero-defects in “with patient” reporting and
recording times.
Endotracheal Intubation (ETI) – In 2004, PF&R paramedics attempted ETI in 204
patients and were successful 192 times (95 percent). In 2005, ETI was attempted in 199 patients
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with 184 successes (92 percent). Although the success rate was slightly lower, it was not
statistically significant.
The PF&R ETI success rate was compared to several other EMS systems. Data was
extrapolated from several published and on-line references. The data represented a cross-section
of EMS systems, including those of different sizes and provider models. Comparing intubation
success rates between PF&R and published literature, the 2004 success rate of 95 percent was
superior to the sample. Using the 2005 data, there was a decrease in the overall success rate.
Fewer patients were also intubated as compared to 2004.
Table 51: ET Intubation Comparisons
Source
50

Nova Scotia
Cady, C & Pirrallo, R.51
Colwell, C.B., Et.al.52
Garza, Et. al.53
Wang, Et al.54
Deakin, Et. al.55
Gerich, Et. al.56
McGuire, Et. al.57
El Dorado County EMS58
Overall
PF&R 2004
PF&R 2005

Attempts

Success

112
2144
124
1066
783
52
383
263
63
4990
204
166

103
1969
120
909
680
35
373
223
57
4469
192
144

% Success

94.3%
91.6%
96.7%
85.3%
86.8%
71.2%
97.4%
84.8%
90.0%
88.68%
95% (p = .04)
87% (p = ns)

50

Nova Scotia Emergency Health Services. (2005). Medical Quality Performance Measure Report. Unavailable:
[On-line].
51
Cady, C.E. & Pirrallo, R.G. (2005). The effect of Combitube use on paramedic experience in orotracheal
intubation. American Journal of Emergency Medicine, 23(7), 868-71.
52
Colwell, C.B., McVaney, K.E., Haukoos, J.S., Wiebe, D.P., Gravitz, C.S., Dunn, W.W. & Bryan,T (2005). An
evaluation of out-of-hospital advanced airway management in an urban setting. Academic Emergency Medicine
12(5), 417-22.
53
Garza, A.G., Gratton, M.C., Coontz, D., Noble, E. & Ma, O.J. (2003). Effect of paramedic experience on
orotracheal intubation success rates. Journal of Emergency Medicine 25(2), 251-6.
54
Wang, H.E., Kupas, D.F., Paris, P.M., Bates, R.R., & Yealy, D.M. (2003). Resuscitation 58(1), 49-58.
55
Deakin, C.D., Peters, R., Tomlinson, P., & Cassidy, M. (2005). Securing the prehospital airway: A comparison of
laryngeal mask insertion and endotracheal intubation by UK paramedics. Emergency Medicine Journal 22, 64-67.
56
Gerich, T.G., Schmidt, U., Hubrich, V., Lobenhoffer, H.P., & Tscherne, H. (1998). Prehospital airway
management in the acutely injured patient: The role of surgical cricothyrotomy revisited. Journal of Trauma 45(2),
312-314.
57
McGuire, T. (2001, February). EMS News: Alameda County Emergency Medical Services Agency Newsletter
16(1). Available: [On-line.], p. 1.
58
El Dorado County EMS (2004). EMS quality management data. Unpublished Data.
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Whether using the 2004 or 2005 data, it is safe to conclude that the PF&R’s intubation
success rate is very good and comparable with data from other EMS systems.
Intraosseous (IO) Infusion – This is a procedure that provides an alternative access to
the body circulation when intravenous (IV) access is unsuccessful. IO is not a new technique, but
in the mid-20th century fell into disfavor as IV access became more popular. In the 1980s, this
technique was revived as an alternative to IV access. Until recently, IO infusion’s resurgence
was limited to pediatric resuscitation. Recent technological advancements have allowed EMS to
add IO infusion into adult resuscitation protocols.
IO infusion involves placing a large, sturdy, needle into places within the bone that allow
for access into the circulation. The most popular sites are in the leg, below the tibial tuberosity,
and in the ankle at the medial malleolous. Resurgence of IO into adult resuscitation has seen a
renewal in sternal IO placement. IO is usually reserved for patients who are in extremis where IV
attempts are unsuccessful. This procedure is performed on extremely critical patients and
therefore they are usually unconscious.. Pediatric emergency centers will place IO’s after
anesthetizing the skin, but this is uncommon in the out-of-hospital setting. When IO is
successful, fluids, medications and blood products may be infused via this route.
In 2005, PF&R paramedics’ attempted IO infusion on four occasions in pediatric patients,
with one (25 percent) being successful. Adult IO infusion will not be an available procedure until
2006. Table 52 provides a sample of IO success rates found within other EMS systems. PF&R’s
IO success rate is below the sample data analyzed. This is because it did not provide IO infusion
to adult patients, as it was not part of PF&R’s protocol.
Table 52: Intraosseous (IO) Success Rates
Study

Attempts
59

Banargee, et al.
Glaeser, et. al.60
Macnab, et. al.61
Nijssen-Jordan 62
Totals
Portland Fire-EMS

30
152
50
42
274
4

Success

30
116
41
36
223
1

% Success

100%
76%
84%
86%
81%
25%

59

Banerjee, S., Singhi, S.C., Singh, S., & Singh, M. (1994). The inntraosseous route is a suitable alternative to
intravenous route for fluid resuscitation in severely dehydrated children. Indian. Pediatrics 31(12), 1511-20.
60
Glaesner, P.W., Hellmich, T.R., Szewczuga, D., Losek, J.D., & Smith, D.S. (1993). Five-year experience in
prehospital intraosseous infusion in children and adults. Annals of Emergency Medicine 22(7), 1119-24.
61
Macnab, A., Christenson, J., Findlay, J., Horwood, B., Johnson, D., Jones, L., Phillips, K., Pollack, C., Jr.,
Robinson, D.J., Rumball, C., Stair, T., Tiffany, B., & Whelan, M. (2000). A new system for sternal infusion in
adults. Prehospital Emergency Care 4(2), 173-7.
62
Nijssen-Jordan, C. (2000). Emergency department utilization and success rates for intraosseous influsion in
pediatric resuscitation. Canadian Journal of Emergency Medicine 2(1) 1-7.
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PF&R should investigate the reasons why their IO success rates are lower than expected.
Additional continuing education and laboratory practice should be considered. Technological
enhancements may also be of assistance, including a small drill type device that powers the IO
needle into the intraosseous space. This type of device has shown early success in the EMS
environment.63
Recommendation 49: Attempt to increase the IO success rate to at least 80 percent.
Since adult infusion is now part of protocol, PF&R should strive to increase its IO success rate.
The addition of adults to the IO protocol will likely increase skill use. PF&R may also consider
additional education, skill practice, and new technologies. It should also continue participation in
the Multnomah County EMS EZ-IO project.
Intravenous Therapy – IV Therapy is a standard skill for paramedics in Portland and
throughout the United States. Since the late 1960’s, prehospital IV therapy has been a mainstay
of critical care and resuscitation. In 2005, PF&R paramedics attempted IV access 2,269 times,
with 1,622 first-attempt successes (75 percent). Both published and anecdotal evidence reveals
that the PF&Rs first attempt success rate is on par with other EMS organizations.64
Cardiac Arrest – Portland Fire and Rescue and Multnomah County EMS have taken a
leading role in data gathering and analysis of out-of-hospital cardiac arrest data and outcome. In
2002, the PF&R and AMR began to collect extensive data on cardiac arrest calls. Between
January and June, 2003, bystander CPR was performed in 36 of 157 (23 percent) cases and
return of spontaneous circulation (ROSC) in 58 of 157 cases (37 percent).
Of cardiac arrest cases, there were 97 witnessed cardiac arrests and 46 unwitnessed
cardiac arrests. There were also15 cases where the witness/no witness variable was not recorded.
ROSC in witnessed arrests was 45 of 97 (46 percent) compared to non-witnessed ROSC, 12 of
46 (26 percent). An odds ratio (OR) was calculated to determine whether patients suffering a
witnessed cardiac arrest had a greater likelihood of regaining a pulse than a patient suffering a
non-witnessed cardiac arrest.65
Table 53: Odds Ratio for ROSC “Witnessed” Cardiac Arrest vs. “Un-Witnessed” Cardiac Arrest
Odds Ratio
2.45
95% Confidence Interval
1.12–5.11
P-value
.02
*P-value < .05 is considered significant

63

Davidoff, J., fowler, R., Gordon, D., Klein, G., Kovar, J. Lozano, M., Potkya, J., Racht, E., Saussay, J., Swanson,
E., Yamada, R. & Miller, L . (2005). Clinical evaluation of a novel intraosseous device for adults: EZ-IQ 250 patient
Prospective Multi-center Trial. Unpublished Manuscript. Available: [On-line].
www.Vidacare.com/research/seminar-data/pdf/250_patient_prospective/MCT.pdf, 1-9.
64
California EMSA. (2000). Report on trial studies. Available: [On-line.]. http://www.emsa.ca.gov
65
An odds-ratio is a statistical test used to measure the degree of association between variables (e.g., witnessed
cardiac arrest vs. non-witnessed cardiac arrest). A value of “1.0” indicates no relationship between variables.
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The results of the OR test indicate that “witnessing” a cardiac arrest was a positive
indicator of temporary outcome.
Another OR test was performed to determine if there was a positive association in
outcome when a bystander performed CPR. Table 54 shows the results of the odds ratio test.
Table 54: Odds Ratio When Bystander CPR Was Performed
Odds Ratio
95% Confidence Interval
P-value

0.93
0.42–2.03
ns

Witnessed or non-witnessed cardiac arrest cases had bystander CPR performed 24 of 97
(25 percent) vs. 12 of 46 (26 percent). The results of the test indicate that bystander CPR did not
make a difference in ROSC.
The combination of witnessed or non-witnessed CPR was 14 of 97 (14 percent) and 4 of
46 (9 percent) (Chi-squared = 0.74, p = ns) respectively. Results are shown in Table 55.
Table 55: Odds Ratio When the Cardiac Event was Witnessed or Unwitnessed
and Bystander CPR Was Performed
Odds Ratio
95% Confidence Interval
P-value

1.77
0.53–5.03
ns

Table 56 summarizes the effect of these external variables on whether ROSC was
achieved. It assumes that the PF&R or AMR performed standard resuscitation measures.
Table 56: External Variables and Outcome
Variable

Effect on Outcome

Witnessed/Non Witnessed Arrest
Bystander CPR
Witness/Non-Witness and Bystander CPR

+ for Witnessed Arrest
Insignificant
Insignificant

Data for January to October, 2005 reveals an ROSC rate of 53 of 196 (29.2 percent). This
compares with January through June 2003 rate of 58 of 157 (37 percent)
(Chi-Square 2.05, p = ns).
PF&R also began a pilot program to determine if the new advance cardiac life support
(ACLS) drug Vasopressin affected ROSC. Between January and September 2005, Vasopressin
was administered as the first drug in 25 cases, with 7 (28 percent) cases of ROSC. Comparing
vasopressin and standard resuscitation (epinephrine) cases, there was ROSC in 7 of 25 (28
percent) and 44 of 171 (26 percent) respectively (OR = 1.12, 95% CI = 0.47 – 2.90, p = ns). This
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revealed that there was no significant difference between vasopressin or standard resuscitation in
achieving ROSC. Due to low vasopressin use, more data is necessary to validate this conclusion.
Recommendation 50: Continue to investigate the use of vasopressin in out-of- hospital
cardiac arrest for at least one year. Quality management personnel should assure that field
providers are following the investigational program methods.
The PF&R is superior to most other EMS systems regarding the collection and analysis
of EMS data. One area that needs improvement is the ability to integrate this data with hospital
data to determine the affects of EMS on patient outcomes. Although most EMS systems struggle
with this, Portland has reached a level of sophistication that positions itself to lead this challenge.
Recommendation 51: The PF&R should lead and advocate for the improvement of
EMS data collection and analysis systems, especially involving the integration of EMS and
hospital data.

EMS TRAINING
All initial EMT and Paramedic training is conducted by one of several Portland area
colleges. Most attend the Oregon Health Sciences University training programs. Employees who
are hired as firefighters must have EMT-B certification to be hired. Those hired under the
apprentice program are sent for EMT-B training during the probationary year.
Firefighters wishing to become paramedics may attend an approved program at their own
time and expense. At this time, the PF&R does not have problems recruiting or retaining
certified EMT-Ps, a much better situation than many places in the country.
Recommendation 52: The PF&R should closely monitor the number of applicants who
are certified paramedics and the number of firefighters attending paramedic training. If the
current trend continues, no further action is needed.
EMS Continuing Education –The EMS Section coordinates EMS Continuing
Education. Most of the paramedic continuing education (CE) is instructed by Drs. Jui and
Hatfield-Keller. There is a prescribed program that all paramedics must attend. Those who miss
required programs may review a videotape and be tested on its content. Cardio pulmonary
resuscitation (CPR), ACLS, prehospital trauma life support (PHTLS) and pediatric advanced life
support (PALS) are provided by contracted instructors. Instruction cost is reduced by having an
EMS Section trainer assist with the courses. Interactive video, on-line CE or CD-ROM methods
are being considered. Phone-line computer access limits this avenue of continuing education.
Recommendation 53: Pursue on-line, interactive methods of providing recertification
in ACLS, PALS, and other standardized courses. Paramedics can obtain recertification based on
their own level of mastery.
There is an interest at all levels in having more joint training between the PF&R and
AMR. As AMR’s status is secure for five to 10 years, political boundaries between the city and
AMR continue to lessen. This should mitigate some of the inter-agency hesitation that may still
TriData, a Division of
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exist. The PF&R provides services that allow AMR to meet their response time and on-scene
care goals. For this, the PF&R neither seeks nor receives direct remuneration. Although the city
could seek this remuneration, a better method may be to seek more in-kind services.
Recommendation 54: The PF&R should request AMR to assign a full-time EMS
instructor to the EMS Section. The instructor assigned should be approved by AMR, the PF&R
EMS Deputy Chief and Dr. Jui. The amount of joint training will increase to both organizations
benefit.
THE FUTURE OF EMS: There are several possibilities for the PF&R regarding EMS and
the future. Two major areas include emergency preparedness and public health. The fire
department is likely the best organization to lead EMS in the areas emergency management,
mass casualty incident, and weapons of mass destruction.
Another aspect of the future is the PF&R’s involvement in public health. Lack of health
care access due to the increasing numbers of uninsured or underinsured, mainstreaming of the
mentally ill and substance abuse diseases are forcing citizens to use EMS for primary care. The
fire department can take a lead role in the revision of triage, prevention, treat and release and
public health access. Fire stations may become an access point for some community health care,
especially follow-up care or wellness preservation.
The main goal for PF&R should be to continue fostering relationships with city and
community health leaders. This includes public health agencies, the physician community,
hospitals and healthcare systems and other health advocacy groups.
Recommendation 55: Continue to foster open relationships with city and community
health care entities.

FIREFIGHTER HEALTH AND WELLNESS
A major responsibility of the EMS Section is to administer the department health and
wellness program. The EMS Program Manager is responsible for the day-to-day operations of
the health and wellness program. This program includes immunizations, coordination of
mandated annual hearing testing, and firefighter physical fitness.
Immunizations – The EMS Program Manager is responsible for the immunization
program which includes, influenza, Hepatitis A and B, Tetanus, TB, and Hepatitis B titers. The
program is administered and the immunizations provided by one person. Other EMS
jurisdictions have allowed paramedic-level EMS providers to assist with the administration of
vaccinations and blood draws. There is some controversy as to scope of practice issues, but these
are usually more imagined than real. After determining an appropriate quality management and
tracking exercise, the EMS Program Manager’s time may be better spent administering the
program rather than administering injections.
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Recommendation 56: Continue to develop the immunization program by having
paramedics assist with administering vaccinations and drawling blood samples.
Coordination of Annual Physicals – The PF&R does not normally provide annual
physicals for most of its personnel. The department was fortunate that in 2002, grant monies
were available to hire OHSU to provide comprehensive physicals to department members.
At first, some members were hesitant to participate and labor officials were concerned
about these physicals being a catalyst for forced separation. These fears were put to rest, partly
due to the efforts of the EMS Program Manager, a non-uniformed medical provider, who
employees felt more at ease with.
These preventive health physicals were successful in diagnosing various major and minor
issues involving the firefighters. There were several cases of significant heart disease, liver
disease and diabetes discovered. Medical evidence is overwhelming that early diagnosis of these
conditions, especially prior to obvious symptoms, can save lives, reduce disabilities, and save
health care dollars.
Recommendation 57: The PF&R should make it a top priority to continue funding
annual preventive physicals for their uniformed personnel. Efforts should be made to find
government, public health or academic grant monies available for this purpose.
The department has access to aggregate data as to general findings within the department.
These data should be analyzed to assist in determining the overall health of the department,
planning for educational programs and working with insurers to provide more effective disease
management.
Recommendation 58: Continue to collect and analyze aggregate health data. This can
be done so not to violate individual privacy issues.
Firefighter Physical Fitness – The EMS Program Manager spends considerable
hours administering the physical fitness program. All suppression personnel are allowed one
hour workout time per shift. All 40-hour personnel get two, one hour work periods per week.
Most work locations have elliptical cardiovascular trainers and universal strength training
equipment. Elliptical trainers should soon be available at all work locations.
The department also subscribed to the guidelines recommended in the IAFC/IAFF Joint
Wellness and Fitness Program. This included the training of peer fitness trainers that would
assist firefighters in need of instruction or assistance with the program.
There is positive outcome data concerning the physical fitness program, specifically a 50
percent reduction in line of duty injuries. More data should be collected and analyzed to
determine if there is truly cause and effect between fire fighter fitness programs and injury
reduction.
Recommendation 59: Continue to collect and analyze data concerning the benefits of
the physical fitness program.
TriData, a Division of
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VIII. FIRE PREVENTION
As the division responsible for preventing fire loss and managing risk, the Portland Fire
and Rescue (PF&R) Fire Prevention Division (FPD) has a very important function. FPD services
include building and fire protection system plans review, new construction inspections, code
enforcement inspections of existing buildings, annual licensing inspections, public education, as
well as fire and arson investigations. These services are typical of fire prevention divisions in
other large fire departments.

BACKGROUND
The fire prevention division has improved since the late 1990s. In more recent years, it
has improved professionalism and been using a more business-like approach. The change is due
in part to new staff, closer management of code enforcement inspections, and willingness to try
innovative approaches to fire code enforcement.
A new Enhanced Fire Prevention Program was created by the Portland City Council in
July 1998 by amending the fire regulations in the City Code, Title 31, Chapter 31.90. These
revised fire regulations authorized PF&R to conduct yearly inspections of all occupancies,
except single-family and two-family homes.66 Inspection fees were authorized to pay for the
additional staff to conduct more frequent fire inspections. The Enhanced Fire Prevention (EFP)
program began in August 1998. The Bureau’s goal for the EFP was to reduce the number and
severity of fires in commercial buildings.67
The audit conducted by the Office of the City Auditor in September 2000, concluded that
the Bureau increased the number of building inspections by threefold – from 6,500 in FY97–98
to over 21,000 in FY99–00. However, a direct cause and effect relationship between increased
inspections and reduction in fires and loss of life and property could not be determined because
reductions in the number of fires were on a downward trend before the new program was
implemented.68
The audit report identified several opportunities to improve the effectiveness of the EFP
Program:69
•
•

Use firefighters to conduct commercial fire inspections;
Place less reliance on dedicated fire inspection personnel;

66

Office of the City Auditor, Portland, Oregon, Commercial Building Fire Inspections: Opportunities to Improve
Impact and Lower Costs, September 2000, page 2.
67
IBID, page 3.
68
IBID, pages i and ii.
69
IBID, pages iii and iv.
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Develop better methods for analyzing fire risk to insure that resources are directed to
activities that have the biggest impact of reducing fire and fire loss;
Work toward annual inspections of all commercial properties by geographic area;
and,
Develop better information on fire trends, causes, and inspection activities to assess
the effectiveness of the program.

The FPD has incorporated these improvements into the overall prevention programs.
However, as yet, all commercial properties are not inspected on an annual basis.
•

•

•
•

In July 2003, a Company Fire Inspection Program (CFIP) was initiated. In FY04–05,
CFIP completed 46 percent of the fire inspections performed that year. (The CFIP
completed 7,659 fire inspections while the FPD completed 8,946 of the 16,605 total
inspections performed.70)
The FPD in conjunction with PF&R Management Services Division, Planning &
Administrative Services section, began using computer software to better evaluate
fire risks for the accreditation (by the Commission on Fire Accreditation
International, or CFAI). (RHAVE software is recognized by CFAI.)
Fire code enforcement, plans review, public education, business operations, and fire
investigations meet every two weeks to summarize fire events by occupancy type and
cause of fire.
The commercial code enforcement function is organized by geographical areas.

PRIMARY STRENGTHS & WEAKNESSES
Primary Strengths – PF&R prevention employs many of the best fire prevention
practices.
•

•
•

The Fire Marshal has independent authority to close a building or structure that is
found to be manifestly unsafe for the purposes being used or is a fire hazard. He/she
may also require vacation of adjoining buildings, closing entrances and barricading
sidewalks and streets; impose a fire watch and take other interim measures to reduce
the hazard.71 He/she may also prevent the use and occupancy of any portion of a
building or structure that is in danger of fire from the spread of an existing fire.72
FPD is involved early in the development process to review and approve engineering
site plans.
Construction and major renovation project plans for fire alarms, fire sprinklers, and
other fire protection systems are reviewed for adherence to the fire code and
inspections are conducted during construction.

70

George Godson, Senior Fire Inspection Portland Fire & Rescue, Company Fire Inspection Program: Evaluation
of Training, Customer Service and Efficiency, December 2005, page 15.
71
http://www.portlandonline.com/auditor/index.cfm?&a=18296&c-28741, Portland City Code, Title 31 Fire
Regulations, Chapter 31.20 Enforcement, section 31.20.050 Building Imminently Dangerous.
72
http://www.portlandonline.com/auditor/index.cfm?&a=18295&c-28741, Portland City Code, Title 31 Fire
Regulations, Chapter 31.20 Enforcement, section 31.20.040 Authority at Fires or Other Emergencies.
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A professional engineer heads the construction fire code enforcement section.
FPD and the Bureau of Development Services (BDS) plan reviewers are co-located,
which provides excellent customer service and coordination.
Fire approvals are required before certificates of occupancy are issued by BDS.
Commercial code enforcement is organized by geographical areas.
Fire companies are involved in low hazard code enforcement inspections.
The Safety Learning Center & Fire Museum at the historic Belmont Firehouse is a
unique asset for promoting for fire and safety education for both children and adults.
Public education has a long history of being in the forefront of fire and safety
education programs. Portland was one of 6 pilot cities to implement the nationally
recognized Risk Watch® Program.
Fire companies are used extensively in public education and community involvement
programs.
Data analysis and computer software (FIRES 2000). (RHAVE is used for fire risk
assessment.)
FPD maintains a comprehensive database (FIRES 2000) of existing commercial
buildings.
Fire investigation is staffed with fire inspectors who are sworn peace officers.
FPD is organized into logical functional areas with senior inspectors supervising each
function.
The City of Portland, particularly the Auditor’s office, is highly experienced at
measuring performance and monitoring citizen satisfaction with services.
The workload information collected is among the best. The number of hours spent in
each prevention activity is collected and reported. Travel time and preparation time is
reported separately from activity time.

Prevention as Firefighter Backup – Of the tasks performed by the FPD, only two
are unusual activities for a prevention division. Many FPD staff are eligible as callback staff for
Emergency Operations (EOPS). This is a most unusual asset that is rarely provided by
prevention bureaus. It provides a surge capability for disasters or large fires and a buffer to
reduce overtime. It requires that a minimum number of FPD employees (approximately 34 line
qualified) (14 are limited duty) must remain line certified. This requirement to some degree
increases the cost of training for these FPD employees and reduces the annual hours available for
prevention, but provides a valuable capability. This practice limits the number of civilians and/or
members with restrictions (21 total) that can be hired in the prevention division, but unless the
latter is deemed a greater value, the practice should be continued.
Harbor – FPD is also responsible for inspection of the harbor and marina facilities, an
additional responsibility for port cities. Some activities performed by the Harbor Master that
could possibly be done by others. Inspecting and/or coordinating sewerage and electrical
hookups at the city marina could be performed by the Bureau of Development Services.
Standpipe inspections and inspections of the docks and marina could be done by the two fire boat
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companies and the engine company. Making these changes will not reduce the Harbor Master
staff requirements; it will only redirect the effort to more appropriate responsibilities.
Recommendation 60: Give responsibility to the two fire boat companies and the
associated engine company to perform marina hookup inspections and also assist with
hazardous material storage inspections in the port area.
Area for Improvement – Improvement is needed in some of the practices of the FPD
and in the CFIP.
Prevention is not viewed as a core service and is not a top priority of PF&R. Most in the
Bureau does not appear to have a good understanding of the purpose or benefits of strong
prevention programs. This is very unfortunate because money spent on fire prevention is
probably the most cost efficient expenditure of fire funds. Strong prevention programs should
ultimately reduce the number and severity of fires, fire deaths, injury (to both citizens and
firefighters), and property loss. Other areas that need improvement are:
•
•
•
•
•

Information on fire events by occupancy type and cause of fire is not disseminated to
prevention public education, emergency operations, officers, or to the PF&R core
management group.
Certification as a fire inspector is not required for promotion into the EOPS officer
ranks.
Prevention is not an alternate career path to EOPS.
Experience in prevention is not required of PF&R top management.
Entry into prevention is not desirable.

The CFIP (Company Fire Inspection Program) as implemented needs to be improved to
be more effective and credible. The station-based fire inspection program was started in July
2003 as a result of the City Auditor September 2000 report sited above and subsequent contract
negotiations.73 Firefighters received a two percent raise to perform these new inspection duties
and the maintenance of fire hydrants was moved to the Water Bureau. Too little training (seven
hours of classroom and three hours of field practice) was provided by FPD to firefighters at the
start of the program. Certified Fire Inspectors receive six weeks of classroom training and six
weeks of closely monitored field practice.74
All firefighters (approximately 600) were trained. The initial training took about 1.5
years. Neither FPD nor Training Division resources are sufficient to meet the continuing
education training needs. Other training requirements must be met first. The Training Division

73

George Godson, Senior Fire Inspection Portland Fire & Rescue, Company Fire Inspection Program: Evaluation
of Training, Customer Service and Efficiency, December 2005, page 2.
74
IBID, page 6.
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completes eight training blocks per year, each lasting four to 10 weeks. The Training Division
focuses on ‘High Risk, Low Frequency’ events to prevent firefighter fatalities and injuries.75
The two Battalion District Inspectors (BDI) assigned to support the CFIP are insufficient
to provide the needed on-going training and support. Much of BDI time is spent doing clerical
work (i.e., producing request logs, entering inspections, picking up reports and reversing fees.)
Captains and Battalion Chiefs are not trained to provide the necessary coaching and quality
assurance review.
Too few inspections are done per shift to develop competence in the fire code or in fire
code enforcement inspections. The goal is for each fire company shift to perform six inspections
per month. These inspections average about seven minutes each because the companies inspect
the least complex occupancies (businesses less that two stories and apartment buildings without
fire suppression systems). At this rate, each company conducts about 72 inspections per year per
company per shift taking about eight hours (8.4) per company per shift a year. If the six monthly
inspections are divided among the four company firefighters, each firefighter spends about 10.5
minutes a month performing 1.5 inspections or 2 hours a year performing 18 inspections.76
Fire inspections are done outside the company Fire Management Zone (FMZ) or first-due
area, which is thought to increase first response times. Of the 29 fire stations, 27 leave their FMZ
to perform fire inspections.77 However, the frequency of the first arriving unit coming from
outside its first-due area in Portland was very low, indicating that inspections are probably not
causing delays in response times.
Company inspections are believed to be poorer than FPD inspection service because:78
•
•
•
•

Multiple different shift personnel may inspect large apartment complexes, strip malls,
or shopping malls with multiple buildings.
Business owners or managers may be required to meet company inspectors multiple
times.
Company inspections are interrupted by emergency calls.
During the PF&R recent strategic planning process, one focus group comprised of
business owners mentioned the lack of consistency in inspections as an area needing
improvement.79

Business owners’ perception of the CFIP, as reported by company officers, is that: 80

75

IBID, page 5.
IBID, page 7.
77
IBID, page 10.
78
IBID, pages 9 and 10.
79
IBID, page 12.
80
IBID, page 16.
76
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The use of first line apparatus with four firefighters to perform an inspection appears
to be a poor use of resources.
Conflicts exist between CFIP and EFP, which established fees for inspections by FPD
Certified Fire Inspectors. Business owners may think they are not getting the level of
service for which they are paying.

The average amount of time spent conducting inspections by fire companies is probably
insufficient to evaluate the hazards even in a small occupancy and successfully interact with the
business owner. 81
FPD fire inspections find four times the number of violations as CFIP inspections.82 This
outcome may be because CFIP inspects the simplest occupancies, violations are missed by CFIP,
or because firefighters are reluctant to charge owners for violations. All companies have the
same goals regardless of the number of calls received per year. However, company inspection
programs reduce the workload of inspectors and the number needed.
The PF&R Bureau does not have the authority to inspect single family homes. This is
true of most prevention bureaus. However, most fires in Portland as in other cities occur in single
family dwellings with no fire detection systems (smoke alarms) or with compromised detection
systems. Smoke alarms have done more than any other single factor to reduce fire and the loss of
life and property due to fires. The PF&R Public Education Section focuses efforts here.
The training and certification requirements in the prevention division are inadequate to
establish a highly professional organization. Additional classroom training in prevention
disciplines (beyond the initial ICC Fire Inspector I) is not required for senior inspectors,
specialty inspectors (i.e., hazardous material, tank, sprinkler, alarm), or plans reviewers. The Fire
Marshal and Assistant Fire Marshal are required to have certification as Hazardous Material
Technician I and in the adopted Fire Code. Several recommendations are made in the Training
and Qualifications section of this chapter to upgrade the certification requirements. Each
specialized discipline (plan review, fire alarm inspector, fire sprinkler inspector, hazardous
material and so on should have specialized requirements.
Fire investigators are not as well trained as the best fire investigative units. Most FIU
require extensive training as a certified peace officer, in investigative and suspect interviewing
techniques, evidence gathering, case management, etc. They also receive a 400-hour Police
Academy, plus recertification. Recommendations are made in the Training & Qualifications
section of the report on preferred educational requirements for fire investigators.

81
82

IBID, page 13.
IBID, page 17.

TriData, a division of
System Planning Corporation

190

March 2006

Portland Fire and Rescue
Service Delivery System Study

Chapter VIII. Fire Prevention

Public education efforts are not as targeted as required to:
•
•
•

Reduce unnecessary and inappropriate calls for emergency service,
Provide pre- and post-testing of programs, or to
Provide specific programs based on actual fire experience for geographical areas,
occupancy classifications, and/or fire causes.

Even though fire companies spend about 15,000 hours a year in station-based prevention
programs, the results of these programs are not measured and therefore are not known. More
focused programs should be developed for fire stations and fire companies.

ORGANIZATION
FPD is headed by the Fire Marshal who reports directly to the Fire Chief. This reporting
relationship is appropriate as it places the prevention division on the highest management level
of the fire bureau. As of July 1, 2005, the Fire Marshal has four section supervisors reporting to
him; the business operations supervisor, supervising engineer, Deputy Chief and the captain
supervising fire investigations. All division code enforcement/ permit support staff report to the
business operations supervisor. Plan review and construction code enforcement inspection staffs
report to the supervising engineer. The commercial code enforcement, public education and the
harbor master staff report to the Deputy Chief. Both training and special use inspection report
jointly to the supervising engineer for technical issues and to the Deputy Chief for rank issues.
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Figure 1: PF&R Fire Marshal’s Office (Prevention Division) Current Organization Chart

There are many good aspects of the current organization structure. First, the organization
is divided into logical functional groupings, i.e., business operations, construction code
enforcement (plans review, fire alarm, and suppression inspection), commercial code
enforcement, and investigations. Second, each functional section is headed by a supervisor.
Lastly, the prevention division has good leadership in key positions.
Several issues are evident with the current organization that could be improved. Most
noticeably, two of the more important functions (i.e., public education and prevention training)
do not report directly to the Fire Marshal. Next, special use permit inspections should be part of a
primary prevention function. Also, when the Fire Marshal is absent, only one supervisor (the
Deputy Chief) can serve as acting Fire Marshal. This does not provide 24/7 coverage.
There are very limited career ladders within the prevention division that provide
promotional opportunities within prevention as an alternative to promotions in emergency
operations. The supervising engineer is in the chain of command for fire inspectors. This
supervisory situation has been recognized and plans are underway to make the supervising
engineer staff to the Fire Marshal.
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Recommendation 61: Reorganize fire prevention into six functional groupings
(construction code enforcement, commercial code enforcement, public education, fire
investigation, prevention training, and business operations). This will create a direct reporting
relationship from the Fire Marshal to all the primary functions of the division including public
education and prevention training.
Recommendation 62: Upgrade the senior inspector position of public education to a
chief of public education (possibly equivalent to a District Chief).
Recommendation 63: The public education function should be supervised by a fulltime position rather the half time position currently assigned.
Lack of sufficient training and lack of quality assurance are two of the major problems
with the CFIP and with most prevention bureaus in general. Quality and consistency across
inspectors and over time cannot be assured without proper training and ongoing field
verification. Inconsistent enforcement and lack of fire and life safety code understanding (both
within the community and PF&R) can result in less voluntary compliance with the fire code.
Lack of compliance can lead to more fires with greater loss of life, injury, and property. The
customer focus group results also identified inspection inconsistency as an area of
dissatisfaction.
Recommendation 64: Prevention training should be expanded to include quality
assurance training for fire companies as well as for FPD inspectors (seniors, specialists, and
fire inspectors). The prevention training function should be supervised by a full-time fire
inspector training specialist instead of a half time supervisor. The Bureau may want to consider
upgrading the senior inspector position of prevention training to a chief of training and quality
assurance (possibly equivalent to a District Chief, as noted above). The Battalion District
Inspectors should be moved from code enforcement to the training and quality assurance section.
Recommendation 65: Add a third Battalion District Inspector to support each of the
three emergency operations battalions. Two are insufficient to provide the continuous training
needed to ensure that inspections performed by firefighters are of high quality in terms of
adhering to the fire code, are consistently applied, and provide customer service that is perceived
to be of value. Assigning a BDI to each battalion allows for better accountability and the
opportunity to create competition between battalions.
Inspections for special use permits should be included under one of the primary
prevention functions.
Recommendation 66: Place special-use permit inspections under one of the primary
prevention functions (construction code enforcement or commercial code enforcement). It
seems more closely aligned to construction code enforcement as it involves plan reviews for
events and inspection of newly established services such as temporary structures, cooking,
electrical and large assembly safety. However, special use inspection is one of the areas of
prevention that probably should be headed and possibly staffed by firefighters. During large
events, close coordination is needed between special use inspectors, emergency medical services,
and emergency fire operations.
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Only one Deputy Chief Fire Marshal is available to serve as Acting Fire Marshal when
the Fire Marshal is not available.
Recommendation 67: Create at least one or more preferably two new Deputy Chief
Fire Marshal positions to provide for 24/7 coverage by an acting Fire Marshal. This could be
accomplished in a number of different ways, such as: by assigning the captain over
investigations and possibly the inspector specialist harbor master as acting Fire Marshals in the
absence of the Fire Marshal and Deputy Chief Fire Marshal; or by creating a new position as
Deputy Chief Fire Marshal to supervise fire investigations and commercial code enforcement.
Currently, a civilian engineer supervises the construction code enforcement function. In
the past, complaints have been made because a civilian supervises firefighters. Consideration is
being made to move the engineer from a supervisory role to a staff role. This will resolve the
immediate issue; however, this may not be the best long-term solution.
Having an engineering professional (i.e., fire protection engineer) lead fire construction
code enforcement is a best practice. This provides the technical engineering expertise needed to
review plans, to review engineer calculations, and to assess construction methods. Other best
practices include having licensed or degreed fire alarm and fire suppression designers and/or
installers perform construction inspections on these and other fire protection systems. Plan
reviewers should also have special training and education qualifications in plans reviews. These
qualifications are not typically found among line firefighters.
Two of the best construction code enforcement sections we have observed are Bellevue,
Washington and Fort Worth, Texas. Bellevue construction fire code enforcement is staffed with
all civilians. They had two fire protection engineers and licensed alarm and sprinkler specialists
who performed the plan reviews and construction fire code inspections. Fort Worth had used an
external engineering firm to review the plans, but was moving this function in-house using
civilian plan reviewer specialists. Ft. Worth is staffed with a combination of civilian and
uniform. They had uniform firefighters as alarm and sprinkler inspectors; however, they were
working toward degrees as alarm and sprinkler designers or installers.
Recommendation 68: Consideration should be given to civilianizing the entire
construction code enforcement function. This can be done over time while allowing the fire
inspectors who want to stay in construction code enforcement to do so.
Actually, this may be a very good time to begin civilianizing the plans review section of
construction code enforcement as there may be several retirements on the horizon. It is
anticipated that four retirements may occur in the next three years. The learning curve for fire
inspectors who are trained on the job as plan reviewers is very long. Approximately two years is
required if they are certified as International Code Council (ICC) Fire Inspectors I first, which is
desirable. Certified civilian plan examiners would be qualified before being hired. Therefore,
their training period would be very short and consist mainly of learning the Portland plan
approval standards and processes.
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Proposed PF&R Prevention Division Organization Chart – Below is a chart
depicting the proposed functional organization for the prevention division. Included in this
proposed organization are several changes in existing position titles to suggest new position
classifications. This chart does not include the number of employees in each function.
Figure 2: Proposed Organization Chart PF&R Fire Prevention Division
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With homeland security issues becoming more important, some fire departments are
expanding fire investigations to include security and investigation of environmental crimes. If
PF&R wants to move in that direction, consideration should be given to combining the harbor
master, fire investigation, environmental crimes investigation, and possibly special events under
a combined function of security and investigation. This change is not shown in the proposed
prevention division organization above.
FIRE MARSHAL / FIRE CODE OFFICIAL INDEPENDENCE & ADVOCACY: It is desirable
for the Fire Marshal, Division Chief rank, to be as independent as possible and not subject to
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being released from duty for unpopular decisions. Ideally, the Fire Marshal would serve as the
‘fire code official’ who should be a strong advocate for strict fire code enforcement and for other
prevention and safety practices for the citizens of Portland. Fire code issues should not be made
subordinate to political pressures or to other fire bureau priorities. Currently, the Fire Marshal
has civil service status and is not an at-will employee.
Ideally, the Fire Marshal should be the fire code expert, should provide interpretations of
the fire code, should be capable of providing expert testimony in arson cases, and should
participate in the approval process of any construction variances granted by a construction
review board or by the building official. The Fire Marshal should also be capable of working
directly with City management, City Council, building inspection services and development
(planning, zoning, etc.), business groups and construction industry groups.
In many states, the Fire Marshal’s independence is protected by his/her reporting
relationship to the State Fire Marshal. However, a degree of independence can be achieved any
number of ways. A Fire Marshal’s independence can be protected by having a direct reporting
relationship to the local Fire Chief, as in Portland, and/or by creating a Fire Marshal position that
is an ‘appointed’ yet tested position. In Oregon, the State Fire Marshal’s Codes and Technical
Services Unit is to be an advocate for Oregon’s fire service and citizens.83 In Portland, the City
Code grants the ‘City Fire Marshal’ the authority granted by the state to the State Fire Marshal.
Civilian Fire Marshals are employed in several cities; however, it is important he/she
have expertise in fire investigations as well as fire inspection and other prevention functions.
Whether a civilian or uniform fire officer is hired as Fire Marshal, consideration should also be
given to requiring the Fire Marshal to be a sworn peace officer. This would fully qualify the Fire
Marshal in each of the functions he/she manages. If the qualifications do not include being a
sworn peace officer, qualifications as a fire investigator (not arson investigator) should be
required. If a civilian Fire Marshal is selected, it may be more important for him/her to be a
sworn peace office because having arrest powers and wearing an officer’s uniform could
improve the perception of authority.
Recommendation 69: Consider establishing an indirect reporting relationship from the
Fire Marshal to an independent board, perhaps to the Bureau of Development Services Board
of Appeals. This reporting relationship should help insure that the Fire Marshal’s concerns and
opinions are considered prior to approving variances. At a minimum, the Fire Marshal should
become an ex-officio member of the BDS Board of Appeals in addition to the Director of BDS
who serves in this capacity.84

The City of Portland should consider granting the Fire Marshal joint authority with the
building official to make recommendations on variances. Regardless of which official has the
83
84

http://egov.oregon.gov/OOHS/SFM/Codes_and_Technical_Services.shtml, January 19, 2006.
http://www.portlandonline.com/auditor/index.cfm?&a=17441&c=28657, January 19, 2006.
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final authority, the ideal situation is for the fire official and building official to make joint
recommendations to the BDS Board of Appeals so that conflicts do not arise. When conflicts are
allowed to develop, competing interests of owners, engineers, and contractors can use these
conflicts to their advantage. When the fire official and the building official develop joint
recommendations, a united front is created and the potential for a better conclusion is increased.

MANAGEMENT
Establish Prevention as a Core Value of PF&R – Rotating firefighters and fire
officers through the 3 core fire bureau services (fire operations/EMS, training and prevention) is
one approach to establishing prevention as a core service. A potential pitfall of rotating
management through several functions is that they may develop only general knowledge rather
than in-depth or expert understanding. One way to avoid developing only a generalist
understanding is to establish certification requirements for positions in each of the functional
areas. For example, management within emergency services should be qualified as paramedics
and ideally should have experience on a rescue unit. Management within prevention services
should be certified at a higher level of functional expertise (i.e., fire inspector, fire investigator,
plan reviewer, or public educator) and should have experience in that functional area.

Rotating division chiefs into the Fire Marshal’s position every three to five years should
not be done unless job specific qualifications are established and met prior to rotating in.
Rotating division chiefs into the Fire Marshal’s position can create inconsistency in leadership,
code interpretation, and application of the fire code. Unless the Fire Marshal can function as the
‘fire code expert’, a lower level employee (either a Deputy Chief Fire Marshal or a career
position such as fire protection engineer plans examiner) must serve that function. Having the
‘fire code expert’ at a level lower than the Fire Marshal could create chain of command issues
and could potentially reduce the significance of code decisions.
Assignment to FPD is not viewed as a choice assignment. Firefighters and captains often
transfer from fire operations into FPD because promotions are available or because the schedule
is more conducive to their lifestyle. Historically, many return to fire suppression as soon as they
can, usually in about three years. Employees are allowed one year to become certified as a fire
inspector. Common wisdom suggests that it usually takes about two years as a fire inspector to
encounter most of the cases of fire code violation and become proficient. By this time,
employees often transfer back to EOPS.
Recommendation 70: Make promotion to fire inspector more of a choice assignment by
making it more competitive. Personal initiative should have been demonstrated through
education and certification achievements as minimum qualifications in order to enter the
prevention bureau. For example, certification as a plans reviewer should be required of entry
level plan reviewers. Completion of national or state training in fire cause determination,
possibly certified as ICC Fire Inspector I and other qualifications should be entry level
requirements for a fire investigator. Entry-level fire inspector qualifications could include
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hazardous material certification and possibly Uniform Fire Code certification or ICC Fire
Inspector I. In essence, promotion into these entry level positions should be desirable and
competitive. Personal drive should have been demonstrated by achieving non-standard
requirements of firefighters.
Restructure & Expand the Company Fire Inspection Program – Another
method to ensure that fire prevention becomes a core fire bureau value is to have fire companies
actively engaged in performing prevention duties, as they have been. Best practices include fire
companies being trained in the fire code, conducting fire inspections and determining fire cause
and origin. In Ft. Worth, San Diego, Cincinnati, and Arlington County, Virginia, fire companies
perform most of the fire inspections on the existing structures.

In Portland, EOPS administers the company inspection program while the FPD provides
training on inspection procedures, supplies forms, direction and directives. The BDI serves as
liaison between the FPD and EOPS. The Battalion Administrative Chief (BAC) has overall
battalion responsibility for the company inspection program, the District Chief administers the
program, and the Station Captain administers the program for the assigned station with the
company officer on the shift. The FPD provides each station a Master Occupancy list of all the
buildings and occupancies assigned within their Fire Management Zone and a list of inspections
scheduled for the current year (fiscal year). The Station Captain schedules, coordinates, and
supervises all inspection and is responsible for holding house drills covering fire regulations and
inspection procedures.85
A Guide Sheet is provided as a checklist for inspection buildings, inside and out, for fire
hazards and Fire Code violations. When violations are found, a re-inspection is scheduled for the
same inspector in approximately 40 days, depending on the corrections needed. If hazards are not
corrected after one re-inspections (approximately 40 days), a FPD referral is completed and
forwarded to the Fire Marshal’s Office, attention BDI. The BDI will conduct a follow up
inspection. Legal enforcement action is the responsibility of the FPD.86
Recommendation 71: The CFIP should be continued but should be restructured and
expanded. Captains should become responsible for the CFIP program. They should be evaluated
on the fire inspection and public education performance of their company. Captains should
become certified as an ICC Fire Inspector I or at least certified in the adopted Fire Code. Future
promotions to captain should require certification as an ICC Fire Inspector I. Captains should be
responsible for training firefighters in the adopted Fire Code and in how to conduct high quality
consistent fire inspections. Captains should be responsible for conducting in-field quality
assurance reviews. Inspection Checklists should be developed for each major type of occupancy
to assist the fire companies.

85
86

PF&R General Order No. 7, section II.
PF&R General Order No. 7, sections V, VI. D., VII, VIII and IX.
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FPD training should develop quality assurance methods and standard procedures. The
city auditor may be able to help identify proven techniques. Firefighter training should be
reorganized according to a ‘train the trainer’ approach. FPD battalion district inspectors should
train fire captains who in turn train firefighters. A BDI should be assigned to each of the three
EOPS battalions. BDIs should be the second line of maintaining quality assurance by performing
independent quality assurance reviews on company inspections.
Consideration should be given to fire companies performing inspections of more complex
occupancies after additional training of captains.
Potentially, companies could inspect night clubs and other assemblies during late night
and weekend operating hours, low and medium rise apartments, and hazardous material storage
and usage facilities. These inspections benefit the companies by increasing visibility in the
community and by improving their knowledge of structures and hazards in their response area.
These inspections benefit the citizens by improving the cost effectiveness of code enforcement
inspections and by increasing the number of structures inspected thus improving the safety of
citizens. Inspections performed by fire companies during night and week end hours may reduce
prevention division overtime cost.
The current goal of the CFIP is to inspect each building or occupancy assigned at least
once every two years.87 Each fire company has an established standard to complete six
inspections per month per shift. This equates to 216 inspections per year per company.
It is estimated that the actual inspection time is seven minutes which does not include
travel time or paperwork preparation. The approximate time to complete an inspection is
estimated to be about one hour.88
Recommendation 72: The number of company-level inspections per month should be
increased so that all commercial occupancies assigned to the CFIP are inspected annually.
The goals for the number of inspections done per month and year should be based on the total
workload of the fire company. In some companies where extra operational responsibilities are
assigned (e.g., hazardous material response, high angle rescue, etc.) adequate time may not exist
to require these companies to do fire inspections. Other company fire and medical response
workload may not allow time to do an adequate number of fire inspections. In these cases, FPD
or another company can be assigned the workload.

Increasing the number of fire inspections by companies also will improve competency in
conducting them. Fire companies can add value to their inspections by taking the time to educate
the business owner or manager on fire code requirements beyond the eight most common
hazards, possible evacuation routes, disaster preparedness for the business and employees, and

87

PF&R General Order No. 7, section IV.
E-mailed dated November 23, 2005 from George Godson to Scott Fisher, subject TriData Study. 6 inspections per
month per shift * 12 months = 72 inspections * 3 shifts = 216 annual inspections per company.
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other fire and safety measures. Pre-fire-plans should also be completed for inspected
occupancies. Prevention literature can be hung on apartment doors to educate apartment
occupants on fire and safety measures. Prevention education activities of fire companies can be
more directed and perhaps less time should be spent on station tours and miscellaneous in-station
activities.
The bureau should evaluate whether any of the station activities defined in the Statistical
Summary annual reports as ‘other in-station activities’ can be reduced. These activities are
unspecified station/community partnership activities that are in addition to adopt-a-school,
station tours, outside presentations and smoke detectors and account for significant station hours.
In 2003–2004, 10,557 hours plus 238 preparation hours were spent in “other in-station
activities”—too much for an “unspecified” category. Either explain the value or curtail it.89
PF&R agreed that this category should be further defined and explained that the hours are
aggregate personnel hours. The total aggregate hours of 10,795 (10,557 + 238) actually
represents 31 hours per company per shift90.
A long term goal should be established to move inspections for all but the most
technically challenging occupancies to the CFIP. This cannot be accomplished until company
officers are better trained in the fire code and in conducting inspections, possibly not until all
company officers are certified ICC Fire Inspector I. Moving most of the inspections of existing
buildings to the CFIP could result in significant savings. Quality assurance procedures should
also be developed and field tested prior to moving inspection responsibility for more complex
occupancies to CFIP.
Sprinklerization – Requiring fire sprinklers in all structures is the most cost effective
method to reduce fires and loss of life and property due to fires and to reduce the cost of the fire
service in the long run.
Recommendation 73: The City of Portland should consider requiring fire sprinklers in
all new structures and in all structure that undergo major renovations. Single and two family
dwellings should be required to have fire sprinkler systems as well as multi-family residential
and all commercial buildings.

At a minimum, all new residential two-story, basement, and large structures (5,000
square feet and more) should be required to have fire sprinkler systems.
•
•

Fire sprinkler systems should be required for all new commercial structures and those
with major renovations regardless of use.
Consideration should be given to requiring retrofitting of existing high rise structures
with fire sprinkler systems or standpipe systems.

89

Prepared by Kathy Henderson, Management Services Division, Portland Fire & Rescue Statistical Summary
2004-2004, page 9.
90
10,795 aggregate hours / 4 person crew / 3 shifts / 29 companies = 31.0201 hours per company per shift.
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Consideration should be given to requiring existing institutional occupancies for the
elderly, children, and prisoners to be retro-fitted with fire sprinkler systems.

The city could consider a tax rebate or other financial benefit to encourage the installation
of fire sprinkler systems. In the long run, this is the most effective fire prevention program
available and could have the greatest impact on reducing the long term cost of fire suppression
and fire prevention.
Requiring carbon monoxide detectors in all properties at high risk of exposure can reduce
another threat to loss of life and injury due to carbon monoxide poisoning. The city might want
to consider requiring carbon monoxide detectors in occupancies in which exposure is high risk.
Standard Operating Procedures – There are standard operating procedures (SOPs)
for some of the FPD duties. Detailed SOP and checklists for each prevention function and each
occupancy type can improve consistency and accountability. Checklists beyond the eight most
common hazards are not used to facilitate conducting consistent quality inspections or
investigations.
Recommendation 74: Standard operating procedures should be developed for plan
reviews, fire inspections, and fire and arson investigations. Checklists should also be developed
for fire inspections for different types of occupancies. They should reference the adopted
Uniform Fire Code or the Portland Fire Code citations for particular violations. Checklists also
should be developed for fire investigations. Those used by other good departments should be
considered as a starting point.

STAFFING
On the Prevention Division organization chart dated July 1, 2005, there are 56.5 full-time
equivalent (FTEs) positions in the Fire Prevention Division. Of these, 50 are uniform (sworn)
employees.
FPD Staffing – We compared Portland’s FPD prevention staffing to staffing in Long
Beach and Fort Worth. Two cities we examined of similar size that we examined in detail. Long
Beach has a population of 475,460 and a density of 8,645 per square mile, which is more than
twice the density of Portland (3,720 population per square mile). Long Beach also has a harbor
master function in prevention. Ft. Worth has a population of 585,122, covers about 2.3 times the
land area (350 to 150 square miles), has less than half the density (1672 compared to 3,720), and
has 750 uniformed staffing compared to 650 for Portland. The detail of this comparison is shown
in Appendix A.

The comparison shows that Portland FPD has significantly more staff in plans review,
existing structures code enforcement, and in support staff compared to those jurisdictions.
However, caution should be exercised before drawing the conclusion the FPD staff can be
reduced to levels comparable to either Long Beach or Ft. Worth. Both of these cities have long
histories of fire companies conducting fire inspections on existing buildings while Portland took
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an initial step toward a CFIP only two years ago. Importantly, this data does not include changes
made based due to TriData recommendations. For example, both of these cities were
significantly understaffed in fire and safety public education while Portland is appropriately
staffed. Special events can also vary significantly based on the number of large events held in the
city. Additionally, these comparisons do not assess the differences in construction activity, use of
computer systems, and other factors that impact staffing requirements. Workload statistics must
be developed and analyzed before staffing requirements can be accurately evaluated.
Establishing Workload / Output Standards – Actual performance of the inspection
functions and individual inspectors should be measured against workload standards. Ideally,
standards should be set by type of inspection; however, setting detailed standards requires
averaging actual data over a period of time (e.g., at least three months to one year). Until detailed
standards can be established, overall standards should be used as guidelines and reasons for
variations from this standard should be examined.

The first step in developing inspection workload standards is determining how much time
is available for productive work by each employee. Appendix B, Computation of Available Time
Productive Work in FPD, illustrates how to determine available time.
•
•
•

For sworn firefighter/fire inspectors, there are 1,600 hours or (about 77 percent of
2,080 total yearly hours) available for productive work. Based on a 10-hour day, this
equates to 160 days available for productive inspection work each year.
For civilian fire inspectors, there are 1,695 hours or 169 10-hour days per year
available for productive work.
For sworn arson investigators, there are 1,493 hours or 149 10-hour days per year
available for productive work.

Experience has shown that inspectors using manual inspection recording and filing
systems should be able, on an overall average, to perform between four to six inspections each
day in an eight-hour period, i.e., averaging 1.5–2 hours apiece. Of course, many variables
influence how many actual inspections can be done. Three of the more significant variables are
type of inspection performed, the amount of travel time involved, and the size and complexity of
the structure being inspected. When this overall average standard is converted from an eight-hour
day to a 10-hour day, the expected average number of daily inspections rises to between five to
seven inspections per day.
Of the 56.5 FTEs in the prevention division, 16 fire inspectors and 2.7 senior inspectors
are assigned to existing structure code enforcement. Using these gross estimates of how many
inspections can be done in a day and using a 10 hour day, each inspector should be able to
perform between five to seven inspections per day which translates into between 800 to 1,120
inspections per year (i.e., 160 days available for productive work * 5 = 800 , 160 * 7 = 1,120).
With 16 inspectors, this translates into between 12,800 to 17,920 existing structure fire code
enforcement inspections per year.
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In 2003–2004, a total of 23,220 inspections were made of which 15,422 were initial
inspections and 7,798 were re-inspections.91 It was not indicated whether these were the total
inspections performed by prevention (construction and existing).
Recommendation 75: Establish an efficiency standard for the number of inspections
per day per FPD inspector, to average 5 to 7. The goals should be analyzed weekly, monthly,
and yearly by each inspector and FPD management. Adjustments to this standard should be
made when actual data is available to set more appropriate standards by type of inspection.

Data was not available to estimate the staff-hours used for construction plan review, fire
alarm inspection and testing, suppression systems inspection, and testing or special use
inspections. However, the number of plan review specialists compared to the number of
construction fire inspectors seems skewed in favor of plan reviewers. In most departments, the
skew is toward construction inspectors. Methods for analyzing the staffing need can be applied
to construction inspection as well. However, the inspection types and the averages times used
will differ from existing structure inspection.
FIRE AND SAFETY EDUCATION: Adequate public education staffing is needed not just to
prevent injuries and fires that lead to more calls, but to help control call demand by teaching the
public to “make the right call,” and when not to call for non-emergencies. A general rule of
thumb we have developed over time is that at least one full-time public fire and injury educator
is needed per 100,000 in population. With a population estimated at 556,202 there should be
about five to six public educators in Portland. Currently, there are four inspectors, assigned to
public education and half of a senior inspector. Previously, in the Organization section, we
recommended increasing the senior inspector to full-time. With this change, public prevention
education will be appropriately staffed.

In addition to the four inspectors assigned to public education, the fire companies are
involved in conducting several public education related station/community partnership activities.
These activities include station tours, outside presentations, smoke detectors adopt-a-school and
in other in-station activities. For 2004–2005, a total of 15,449 hours were spent in public
education and community activities. This station involvement is excellent; however, care is
needed to insure that the goals of these programs are being achieved.
Portland has had one of the best public education programs and has won awards from
IAFC for its excellence and innovation. TriData has in the past undertaken research into the
transferability of Portland’s approach to other cities and counties. This effort deserves kudos.
FIRE INVESTIGATION UNIT STAFFING: The workload for the FIU has remained fairly
stable for a number of years. The trend of fires many have shifted downward in the past two
years. The table below portrays the workload history of the FIU from 1997/98 to 2004/05.
91

Kathy Henderson, Preparer, Management Services Division, Portland Fire & Rescue, Statistical Summary 20032004, page 18.
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Table 1: Number of Investigations (1997/98 – 2004/05)92

Arson
Explosions
Accidental
Undetermined
JWF
Explosives Other
Total

1997/
1998

1998/
1999

1999/
2000

2000/
2001

2001/
2002

2002/
2003

2003/
2004

2004/
2005

446
56
332
17
60
88
999

456
67
301
35
59
94
1012

476
50
359
31
67
75
1058

386
63
427
17
87
55
1035

398
58
382
22
91
97
1048

449
32
430
23
73
59
1066

347
69
422
29
47
56
970

327
69
362
53
53
73
937

Investigation caseload (number of cases per investigator) is a workload indicator that can
be compared nationally. A reasonable caseload has been found to be about 100 to 150 fires
investigated per investigator. This statistic should be reported annually. Using the seven
investigators assigned to FIU as of July 1, 2005, the investigation caseload averages about 134
cases per investor. This suggests that the staffing for FIU is appropriate. The hours spent per
successful and unsuccessful prosecution should be compared.
SUMMARY OF RECOMMENDED STAFFING CHANGES FOR FIRE PREVENTION DIVISION:
There are a few prevention areas that appear to be under staffed. Recommendations were made
to:
•
•
•

Increase the supervision positions of public education and prevention training from
half time positions to full-time positions,
Upgrade the supervisory position for fire investigations to a chief position that can
function as a Deputy Chief Fire Marshal, and to
Add a third BDI to support 29 stations.

These changes should be made by reallocating the current prevention staff.
There is insufficient staff in business operations to fully staff the special use permit
support five days a week as there are only 1.5 employees assigned to this function. The permit
function now closes at 3:30 P.M. We also recommended adding duties to business operations to
assist with the clerical aspects of a self-inspection program. Business operations will also assist
with increased performance reporting. Based on the comparisons to other cities in Appendix A,
we cannot recommend increasing the staff of business operations.
We also explored the possibly of reducing business operations staff by combining the
‘trade’ or construction permitting function with BDS permitting function. At this time we do not
see opportunities for staff reductions by combining these functions.

92

Provided by Captain Rich Stenhouse, Chief Investigator, Portland Fire & Rescue, Fire/Arson Investigation Unit
Statistical Summary, updated 7/26/2005.
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CIVILIAN VERSUS UNIFORMED FIRE PREVENTION BUREAU PERSONNEL: Although most
fire prevention bureaus have historically staffed prevention bureaus with uniformed firefighters
and officers, efforts to reduce cost, improve professionalism, and fill positions shunned by main
firefighters, have lead many bureaus to hire civilians in some prevention positions, primarily as
plan examiners, construction fire inspectors and public educators. It remains common though not
universal practice to use uniform firefighters as fire investigators and best practice includes
certifying fire investigators as peace officers. Best practice also requires prevention to be
established as a core value throughout the bureau, so a completely civilian prevention division
may not be desirable. However, firefighting skills are not sufficient to provide the technical
expertise needed to establish a top-notch prevention division.

During the interviews, it was suggested that it is a very difficult transition from firefighter
to fire inspector because firefighters are accustomed to ‘sitting in the backseat’. Firefighters are
trained to work within a highly structured rank structure where decisions are made by company
officers. It was suggested that the transition from paramedic to fire inspector is easier because
paramedics have experience being responsible for decision-making within established protocols.
Paramedics are also trained to deal with patients under very stressful conditions. Therefore,
according to interview comments, not all firefighters are a good fit as fire inspectors because
inspectors should have excellent people skills, the ability to handle stress, ability as a self-starter,
aggressive and have experience with independent decision-making.
Civilian fire inspectors perform very successfully in other cities, such as Colorado
Springs, Colorado, Phoenix, and Mesa, Arizona. Many other prevention bureaus use a mix of
civilians and uniform employees, such as Long Beach, Bellevue, and Ft. Worth. Some bureaus
contract for plan examination services and use contract fire inspectors to augment the permanent
staff. Perhaps, more importantly, it is easier to recruit more varied individuals, many of whom
may already have experience and education in engineering, fire sprinkler and alarm installation
and design, building construction, or education.
Construction code enforcement, public education, prevention training, and business
operations can be civilianized. Non-supervisory employees can be civilians with uniform officers
as supervisors and managers. All positions in prevention except fire and arson investigator can
be civilianized; however, this approach hinders creating prevention as a core function of the fire
bureau.
Recommendation 76: Consider civilianizing construction fire code enforcement under
the supervising engineer. The bureau may also want to consider civilianizing all or part of
public education, too.

In comparing the cost of civilian against uniformed inspectors, the assumption is often
made that civilian inspectors are less expensive. There is no data to suggest this is always the
case and each jurisdiction needs to make their own comparison, using local salary information.
TriData, a division of
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Annual salaries for civilian inspectors are generally less that for trained firefighters. Retirement
costs are usually less for civilians than firefighters because retirement age is later and benefits
are often lower.
Depending on the classification given to the positions, civilian inspectors can cost more.
In Bellevue, two fire protection engineers serve as plan examiners. In Mesa, inspectors are
classified at the equivalent rate of fire captains, a model that would cost more than using
firefighter inspectors. The project team believes a more appropriate classification would be
similar to building inspectors at various levels based on responsibility, experience, and
certifications.
SELF-INSPECTIONS: Self-inspection programs are being introduced as a cost saving
technique to reduce the need for on-site inspections by either certified fire inspectors or fire
companies. When successful, self-inspection programs both educate business owners on fire
safety and achieve voluntary fire code compliance. We strongly endorse these programs;
however, they must be actively advocated and managed. PF&R has tried self-inspections but has
discontinued the practice.
Recommendation 77: Establish a self-inspection program for the lower risk businesses.
This reduces inspection workload. Prevention training, fire captains, and perhaps public
education should be involved in developing the program. Many of the objections of fire
companies performing fire inspections could be addressed by such a program. Fire companies
could then focus inspection efforts on more hazardous properties where fore knowledge of
hazards, layout, etc. would be more advantageous.

Only those occupancies that have a history of zero hazards for a period of time should be
allowed to conduct self-inspections. No charge or a very small charge should be made for this
program. To pay for the self-inspection program, the bureau may want to consider raising the
annual business license fees to cover the minimal cost for self-inspections. The fire permits fees
could be lowered (or not raised) to exclude this basic charge.
Periodically, every three to five years, an on-site fire inspection could be performed by
fire companies as a courtesy inspection at no-charge for these occupancies. If violations are
found, a report could be provided the business owner at no cost. If violations are found a second
time, the business should be taken off the self-inspection program.
Until e-commerce is available, self-inspection forms can be mailed or delivered by fire
companies to these businesses. Returned forms can be evaluated by fire companies and
forwarded to prevention for analysis and follow-up.

TRAINING & QUALIFICATIONS
Improve Professional Prevention Certification Requirements – Prevention
should be established as a highly trained professional organization with competitive hiring and
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promotion standards that allow selection of the best candidate whether civilian or
firefighter/company officer. All FPD positions should have minimum certifications and
experience. Supervisory positions and higher levels in specific prevention disciplines (plans
review, fire inspection, fire/arson investigation, and public education) should require more
advanced certifications. Employees attaining more than the minimum level of qualifications for a
position should receive certification pay for additional certifications obtained. Career progression
within FPD should be established so that employees interested in specializing in prevention can
concentrate on attaining higher levels of prevention certifications. Career progression across
disciplines within prevention also should be established so the inspectors can be promoted to
plan examiner or arson investigator for example. Civilians as well as firefighters, both within and
outside PF&R, should be considered for positions in FPD.
Supervisory positions should be created with specific certifications and experience
requirements for each of the major functions in FPD (plans review, fire alarm and sprinkler
construction inspections, code enforcement inspections, fire and safety education, and fire/arson
investigation). Supervisors should be working inspectors and should be responsible for assigning
and reviewing work to insure high productivity and quality of work.
Minimum qualifications of certification and experience should be developed for all
positions in prevention. Ideally, the required level of certifications would be attained prior to
entering prevention rather than acquired after transferring into prevention as is presently done.
Recommendation 78: Develop separate position descriptions for each of the disciplines.
Qualifications should be developed for all positions in the prevention division (management,
supervisory and staff positions including Deputy Chief Fire Marshals, functional supervisors,
plan reviewers, fire inspectors, fire investigators, arson investigators, and public education
specialists).

It is important to establish qualifications for both sworn and non-sworn applicants to
allow for the flexibility of hiring either civilian or sworn employees.
This career ladder should be within the non-supervisory ranks of plans examiners, fire
inspectors, fire investigators. There could also be lateral progression from fire inspector to either
plan examiner or fire investigator. The highest level of these non-supervisory classifications
should be equivalent to a captain rank.
In order to establish prevention as a core value of PF&R, the prevention division
employees should be highly qualified as fire code experts with specialists in each aspect of
prevention (i.e., fire code knowledge, plans review, fire alarm and fire sprinkler construction
inspection, fire code enforcement inspection, fire and safety education, prevention training, and
quality assurance and fire investigations). Certification as fire inspectors and fire investigator
should be minimum qualifications for promotion into management positions in prevention.
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Recommendation 79: Establish minimum certification requirements for all positions in
the prevention division. At the entry level, firefighting experience and training, Oregon EMT
Basic Certification, and a valid state driver’s license should not be the only special requirements.
Consider requiring completion of the classroom work for ICC Fire Inspector for fire inspectors,
IBC Plan Reviewer for plans examiners and etc. Develop position descriptions for at least two
and possibly three levels of fire inspector, fire investigator, arson investigator and plans
examiner so that internal progression is available based on experience, education, training and
additional certification.

The position requirements for Deputy Chief Fire Marshal of construction code
enforcement should include at a minimum certification as a plans examiner and a high level of
certification as a fire inspector. Preferably he/she should have several years of experience as a
fire inspector and ideally would have attained a high level of certification as both a plans
examiner and fire inspector.
The position requirements for the Deputy Chief Fire Marshal of fire investigation should
require certification at a high level as a fire investigator which also includes being a certified as a
sworn peace officer.
For the Fire Marshal, minimum certification should be a fire inspector and fire
investigator and some prior management experience in fire prevention should be required.
Ideally, the Fire Marshal qualifications would require achievement of a high level of certification
as fire inspector and fire investigator. Certification as a sworn peace officer could be considered
an outstanding qualification rather than a requirement. These higher level qualifications establish
the Fire Marshal as ‘the fire code technical expert’ who has strong technical credentials,
knowledge and experience which fully qualify him/her to advocate for strong fire prevention
programs.
Prevention should become an alternative career path to EOPS. A goal of the bureau
should be to establish career promotional ladders within the prevention division to promote more
professionalism and prevention expertise and to establish an alternative career to emergency
operations. The bureau may want to consider establishing a requirement of fire inspector I as an
entry level requirement for fire investigator and perhaps for plan reviewer. It may also want to
establish requirements of certifications as fire inspector and fire investigator as requirements for
Deputy Chief Fire Marshal and Fire Marshal and captain in fire investigations. Finally, it may
establish requirements for harbor master as fire inspector and hazardous material certification,
etc.
Improve EOPS Management Training in Prevention Disciplines – Prevention
should become a core service of PF&R just as emergency medical services have become.
Therefore, all PF&R captain applicants should be required to attain certification as a basic fire
inspector and certified in fire cause and origin determination.
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Recommendation 80: Develop a plan to certify all current fire captains as ICC Fire
Inspector I. The bureau also may want to require future company officer (i.e., captain)
candidates to the certified as ICC Fire Inspector I as an eligibility requirement.

A train the trainer approach can be used to develop a training program for fire captains.
Fire captains should then be responsible for training the firefighters they command. Captains
should be trained in the adopted Fire Code for the occupancies for which they are responsible.
They should be trained on proper procedures for conducting inspections in various occupancies
inspected in the CFIP. They should be trained on how to evaluate inspection results to identify
problems in procedures or knowledge. Subsequently, BDI’s should be trained in how to monitor
the quality of inspections performed across inspectors over time and BDI should train captains in
quality assurance methods.
It is desirable that the top management of the fire bureau (Division Chiefs and Fire Chief)
be knowledgeable in the three core services of fire operations/emergency medical services,
training, and prevention. Therefore, it is desirable that employees in management level positions
(perhaps beginning at the captain or battalion chief level) obtain functional knowledge and
expertise in the three core services. This can be accomplished a number of ways; however, we
recommend the following:
Recommendation 81: Establish a promotional requirement for battalion chiefs to
demonstrate substantial knowledge in each of the three core services (operations, training,
and prevention). The qualification should be substantial knowledge (i.e., certified as an
intermediate fire inspector and/or fire investigator).Consideration could be given to requiring
management experience at either the captain, battalion chief or Division Chief level in each of
the 4 core services. However, this requirement could slow down promotional opportunities as a
minimum of six to nine years (two to three years in each core service) would be required. It
could also complicate the promotional process and limit employees interested in specializing in
one function. The principal benefit of requiring battalion chief applicants to have management
experience in each of the three core services is to develop a broader perspective of how to
allocate and deploy fire bureau resources to accomplish the overall objectives of the bureau.

For management positions lower than battalion chief, functional and/or managerial
expertise can be developed in the three core services (and potentially in training) in several ways.
Some of these are suggested below:
•
•
•
•

Require rotation of officers (captains and battalion chiefs) through the three core
services.
Allow requested rotation of firefighters through the three core services.
Establish a requirement that the highest classification of firefighters be certified as a
basic fire inspector.
Establish an eligibility requirement for promotion to captain that requires being a
certified as a fire inspector, fire investigator, and fire instructor in addition to being a
paramedic that is currently required.
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The bureau may want to consider having all top management in PF&R become certified
as ICC Fire Inspector I. This would be a strong symbol that fire prevention expertise is required
to be in fire top management.
Improve Fire Investigation Training – Separate job descriptions do not exist for fire
investigators, senior inspector/fire investigator, or chief fire investigator. These positions are
classified as Fire Inspectors or senior fire inspectors.
Recommendation 82: Separate job classification series for fire and arson investigators
should be developed. Consideration should be given to establishing an entry-level requirement of
certification as ICC Fire Inspector I and in fire origin and cause determination.

FIU efficiency can be improved and evidence can be better preserved by training fire
company officers in fire cause and origin determination.
Recommendation 83: The Fire Investigation Unit should develop a fire company cause
and origin determination program that includes standard operating procedures, possibly
checklists, results reporting and company training material. FIU should monitor the results of
company determinations periodically to ensure the quality and consistency of procedures and
results. Fire company officers (i.e., captains) should be certified in fire cause and origin
determination or as a basic fire investigator so they can be more capable of securing fire scenes
and in determining fire cause and origin.

Continuing education requirements for fire investigators have not been established. In
most prevention divisions, it can take several years, about four, for a new fire investigator to
become a fully qualified fire investigator, which also includes becoming a certified peace officer.
Recommendation 84: Establish a continuing education curriculum for fire
investigators. Consider establishing a schedule similar to that used by the Cincinnati Fire
Department which is:
•
•
•

During the first 1.5 years, the basic fire investigation and the advance fire
investigation courses at the Ohio Fire Academy are required.
The Regional Crimes Information Center (RCIC), Module 1 & 2 are required.
The 23-week Cincinnati Police Academy is required.

After becoming fully certified as an arson investigator (a peace officer and a fire
investigator), a training curriculum defines additional courses as continuing education
requirements. These are:
•
•
•
•
•
•
•

REID Interviewing and Interrogation,
Fire Investigation at the National Fire Academy,
Interview & Interrogation at the National Fire Academy,
Arson Problem at the National Fire Academy for officers only,
ATF/Bomb Course at the ATF Academy,
FBI/Bomb Course,
FBI/Arson Course,
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Fire Findings Electrical Class,
ATF Courtroom Testimony,
Fire Modeling Dynamics at the National Fire Academy, and
ATF Fire Investigation for Prosecutors.

Cincinnati and Salt Lake City FIU provide good models for best practices for a FIU.

FEES & OTHER FUNDING SOURCES
Fees – The viewpoint we encourage on fees is that the code enforcement functions
(construction and existing structures) within fire prevention should be self-funding to the extent
possible, even though some citizens and businesses view this as double taxation. Fire and safety
education and fire investigations should be funded through the general fund. The rationale is that
only a subset of the population are users of the service should and bear its cost since all citizens
do not require the service. The users of fire prevention code enforcement services are those
involved in construction; in enterprises (businesses and institutions) that require annual
licensing; in using or storing hazardous materials and in owning and managing residential homes
and apartments. One could argue that all citizens benefit from safety, but fees for inspections are
widely used.

The fees charged should be the fully loaded cost of providing the service. This cost
includes all the direct costs (salaries, cost of prevention computer systems, cars, and other direct
costs), fire indirect costs (departmental overhead), prevention indirect costs (management and
clerical) and benefits indirect costs.
Fees charged for construction code enforcement should totally fund the function. Ideally,
these fees would be based on the construction project cost. Long Beach is an excellent model for
accessing these types of fees. Portland’s permit fees are tied to the valuation of the work to be
performed, which is recommended. However, the charges appear to be too low to even cover
direct cost. For example, the minimum fee for work valued from $1.00 to $500.00 is $30.80.
This will not cover the cost of one inspection trip.
Recommendation 85: Construction (alarms, sprinklers, standpipes, etc.) and special
use permits fees should be tied to the amount of work required to perform the necessary plan
reviews and on-site construction fire inspections.

This fee should cover the fully loaded costs of the plan review and any inspection trips
required to approve the project. For example: site plans are reviewed that require at least one
field inspection trip to insure that hydrants are properly spaced, fire access meets code, etc.
Depending on the size of the project multiple inspection trips may be required. The number of
inspection trips should be estimated. The fully-loaded cost of the plan review and the inspection
trips should be covered by this fee.
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Below are examples of construction fees charged by a city in Texas. These fees also did
not appear to cover the fully loaded cost. These are provided as examples of how much other
cities charge.
•
•
•
•
•
•

Testing Sprinklers, Standpipes & Fire Lines
Extinguishing Systems
Fire Alarm Systems (Per Floor)
Fire Alarm Systems (Required 15,000 sq. Ft. Zones)
Pressure Test
High Rise List Safety System (Testing Before CO)

$100 per visit
$ 60 per inspection
$ 75 per floor
$ 75 per zone
$100 per visit
$200 per test

Currently, a re-inspection fee is not charged on construction and special use permits.
Recommendation 86: Re-inspection fees should be charged for construction reinspections. Consideration should be given to charging re-inspections fees for each subsequent
re-inspection similar to the re-inspection fees charged for existing structure re-inspections.

Other cities often charge fees for compressed gas installation and repair, fire pump and
related equipment installation and modifications, flammable and combustible liquids, hazardous
material storage, industrial ovens, LP-gas installation or modifications, private fire hydrants and
spraying, and dipping installation and modifications. Consider issuing permits for these
installation, repair, and modifications.
Recommendation 87: Fees should cover the fully loaded costs of plan review and
construction fire inspections. Historical data from FIRES2000 can be used to develop averages
on the amount of travel time, preparation time and inspection time is required to do these
inspections. Ideally, different averages can be developed for alarms, sprinklers, etc.

An implementation plan should be developed for adopting a more comprehensive fee
structure. Long Beach had a successful approach that took several years to phase in.
The fees for inspections of existing structures are extremely low. Apartments with 50
units in one building have a base fee of $45 Hotels and motels with 101 units or more cost the
base fee of $45, plus $1 per unit. Non-residential inspection fee are based on the square footage,
which is a good measure of size which is one of the indicators of inspection time required.
Recommendation 88: Fees for inspections of existing structures should cover the fully
loaded cost of these inspections. Consideration should be given to establishing fees for
inspections of existing structures by occupancy type and square footage as the time required
varies by type and size.

Long Beach and some other fire department charge for inspections done by the fire
companies. Usually these fees do not cover the fully loaded costs of the inspection because a
four-person crew and a piece of apparatus must go to the inspection so that the company can
remain in-service. A basic fee is currently charged and additional fees are applied when
violations are found. This may lead to a failure to note violations.
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Fees were last updated August 27, 2003. Fees should be reviewed annually and
potentially updated bi-annually.
Other Funding Sources – In Long Beach, the port authority pays for the cost of the
harbor inspection program. PF&R should consider negotiating with its harbor authority to pay
for the fully loaded cost of the harbor master function. The harbor authority may want more
support than is currently provided.

FPD should look for opportunities to provide prevention services to smaller communities
and for opportunities to combine functions with other cities.
Recommendation 89: Evaluate the benefits of combining prevention training with
another city’s prevention training. The Fire Marshal in the City of Vancouver is the former
Portland Fire Marshal, which could facilitate joint training. Video prevention training may be an
avenue to explore. Besides looking for potential partnerships, the bureau may also want to
explore the possibility of contracting with smaller surrounding communities to provide fire
inspector and other prevention services.

PREVENTION WORKLOAD & PERFORMANCE MEASURES
The City of Portland has a long history of measuring performance and citizen satisfaction
with government services. Portland is ahead of most cities in this regard.
PF&R collects workload or output data better than most prevention divisions. Data is
collected in FIRES2000 on the amount of time spent by FPD and fire company inspectors
performing inspections, traveling to inspections and preparing for inspections. This data is best
practice. PF&R goes beyond others by also involving citizen focus groups in the development of
the five-year strategic plan. These practices are excellent and should be continued.
Review of Performance Measures Reported in the Statistical Summary
Reports – While the raw data exists, the reporting and use of data to manage the prevention
division can be improved. In 2003–2004, Statistical Summary annual report, much of the data
reported is workload data and not performance data. The number of permit applications,
inspections, and re-inspections performed, violations found and abated, and schools participating
in Risk Watch are reported. Good trend workload data is presented for the code enforcement
activity (inspections, re-inspections, violations found and violations abated), which show the
number of violations found is starting to decrease. Performance data is reported on percentage of
violations abated within 90 days. The best performance trend data reports the impact of the
Juvenile Fire Setters Program on the number of child-set fires and deaths associated with these
fires. This data shows a marked decrease in deaths attributed to juvenile firesetting from 16 in
the first eight years of the program to 3 deaths in the last nine years. The Fire Investigation Unit
arrests, clearances, and convictions data is also good data, but should be shown as clearance and
conviction rates for performance indicators.
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In the draft Statistical Summary for 2004-2005, data which measures performance is
improved. Arson is reported by type of occupancy (residential, commercial, other structure,
vehicle and all other. A marked decrease from 77 to 45 in the number of residential arson fires
occurred between 2000-2001 and 2001-2002. In the future, a significant drop like this should be
explained. There are also drops in the number of arson fires in vehicle year after year that should
be explained. The all other arson category is too large to suggest corrective action.
Recommendation 90: Share performance data with the Core Leadership Team monthly
and Portland Police Bureau.

In the draft Statistical Summary for 2004–2005, the number of inspections completed is
depicted as a percentage of inspections scheduled. The percentage trend is up which is very
good, but no explanation is made to explain the improvement. The percentage trend of violations
abated within 90 days is graphically depicted which is very good, but again no explanation is
offered. The number of structural fires occurring in inspectable and non-inspectable occupancies
is shown for fiscal years 2001–2005. This data is excellent and shows a decrease of fires in
inspectable occupancies in the past two fiscal years. This decrease may well be the result of the
CFIP or in an increase in the frequency of inspections. An explanation for this decrease should
be known.
Recommendation 91: Further analysis should be done on this data after every fire by
assessing when the last inspection was performed on a structure where a fire occurs.93 The
data should be reported by occupancy type. This data should be reviewed monthly by the Core
Leadership Team.

Also in the draft Statistical Summary for 2004–2005, the total hours of station and public
education time is reported, but this is not sufficient to determine performance. Pre-and post-test
are not performed on any activities to determine the effectiveness of the activity. The population
reached by each program should be expressed as a percentage of the total targeted population.
For example, the number of at-risk adults reached by the at-risk adult program should be
expressed as a percentage of the total at-risk adult population of Portland. Pre and post-test
should be conducted before and after targeted education programs to measure the effectiveness
of the program at meeting the programs learning objectives.
Consideration also should be given to reporting public education activities and
populations reached by neighborhood. This will assist in evaluating if the efforts are being
focused in the areas where most fires and accidents occur.
PF&R no longer tracks the number of schools using Risk Watch®. The program now is
available by option and is augmented by school and community service site visitations.94 Pre and
93

Kevin Baum, Battalion Chief, City of Austin Fire Department, Unpublished Article, Fire and Life Safety
Inspections; the Ongoing Quest for Meaningful Performance Measurements, 2001, pages 13 and 14.
94
Portland Fire & Rescue, Draft Statistical Summary 2004-2005, November 2005, page 28.
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post-test results from the Risk Watch® program are no longer analyzed and may not be
performed. Public education staff should insure that pre and post-tests are still being
administered and should analyze the results of the program.
Review of Performance Measures for PF&R Strategic Plan 2005–2010 –
Currently, objectives have been defined for each of the major services provided by PF&R. The
FPD objective is to save lives and property by preventing fires and unintentional injury. The
five-year strategic plan, describes the purposes of four of the major prevention functions. 95
•
•
•
•

“Public education programs target Portland’s most vulnerable and least accessible
populations, specifically children, the disabled, and the elderly.”
Plan Review “evaluates construction and development plans for compliance with fire
and life safety codes.”
“Code enforcement inspectors identify and mitigate fire hazards in commercial
buildings, multi-family housing of three or more units and marine-related operations.”
“Fire investigators save lives and property by determining the cause of fires,
identifying arson situations, and helping to put dangerous criminals behind bars.”

The most basic measures are trends in deaths, injuries, and dollar loss. Several of the
goals established for the next five years can be accomplished, in part, by prevention activities.
Prevention performance measures are needed to determine how well prevention is helping to
meet these objectives. These performance measure suggestions can serve as guides to establish
measures that can be used daily in the management and delivery of prevention services.
Goal 1 – “Keep the city safe from low frequency/high consequence events.”96
•
•

•

Performance measurements are the number of such incidents and the severity (dollar
loss, casualties) from incidents that occur.
Increased in percentage and the number of occupancies equipped with fire and life
safety systems
– Percent of residential occupancies equipped with working smoke detectors
– Percent of residential occupancies equipped with fire sprinkler systems
– Percent of high-risk structures with fire sprinkler system.
Reduce the incidence of over-crowding in public venues

Goal 2 – “Maximize dispatch effectiveness”97
•

A prevention related objective is to “Reduce false and good intent calls by 10%”98

95

Portland Fire & Rescue, Strategic Plan 2005-2010, A Five-Year Road Map for Excellence, page 8.
IBID, page 25.
97
Portland Fire & Rescue, Strategic Plan 2005-2010, A Five-Year Road Map for Excellence, page 27.
98
IBID, page 27.
96
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Recommendation 92: Develop a prevention education program aimed at ‘making the
right call’. This can reduce demand or the rate of increase of demand, and reduce need to add
resources. As parts of this program:
•
•
•
•
•

Establish criteria for false and good intent calls.
Develop protocols for fire dispatchers and 911 call takers in how to identify these
calls
Train fire dispatchers and 911 call takers in identifying and reporting these calls
Train the dispatch supervisors in quality assurance techniques to insure that calls are
being consistently identified and reported by all dispatchers and call takers
Measure these calls as a percent of total calls and possibly as a percent of population
in thousands.

Goal 3 – “Improve Technology Use and System Implementation”99

Prevention related objectives are to:
•

“Promote and explore new technologies for training and education delivery” 100

Prevention related strategies are to:
•
•
•

“Identify and implement alternative methods to enter and utilize code enforcement
and permit data in the field”101
“Integrate permit processing with Tracking Review and Construction System
(TRACS)/Fires2000.”102
“Establish performance measure tracking and reporting needs for all divisions.”103

Recommendation 93: Re-institute the pilot-testing program for field inspection data
collection.
Recommendation 94: Establish specific performance measures for all prevention
functions. Many are suggested in this section.
Goal 4 – “Implement resource demand management and response strategies”104

Prevention related objectives are to:
•
•

“Reduce inappropriate or unnecessary requests for responses.”105 Performance
measures for this have been suggested above.
“Inform fire companies of new or changed target hazards in the FMZ (such as new
buildings, et cetera).”106

99

IBID, page 28.
IBID, page 28.
101
IBID, page 29.
102
IBID, page 29.
103
IBID, page 29.
104
IBID, page 30.
105
IBID, page 30.
100
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Recommendation 95: Develop an automated method for comparing FPD inspectable
property data to BBL property data. The bureau should also develop an automated method to
update BBL with FPD data and visa versa.
Goal 8 – “External and internal customers experience consistent, timely, quality
customer service from all levels of the organization.”107

Customer experience and satisfaction with the consistency of CFIP and FPD inspections
can be measured as part of the invoicing and payment processing for inspections (user survey).
This can also be measured as part of overall citizen surveys.
Goal 9 – “Maintain a highly trained and educated workforce”108

Prevention related objectives are to: 109
•
•
•
•

“…implement company-based training (led by officers and supervisors) on LF/HC
events.”
“Implement a monthly station-based and section-based training program led by
officers and supervisors.”
“Increase awareness and expertise of officers regarding arson.”
“Clarify and apply consistent criteria for promotions.”

Many recommendations have been made throughout this report on prevention training for
officers, moving the training and quality assurance responsibility to company officers for the
CFIP and for making fire inspector certification a criteria for promotion to company officers. We
also recommended that fire officers be certified in fire cause determination and in securing the
fire scene.
This list of objectives is comprehensive, but not all-inclusive. It is intended to underscore
that the prevention division has a role in helping to achieve many of the PF&R goals even when
the goals are not specifically directed toward prevention. This also provides a beginning list of
objectives for which prevention measures of performance should be developed.
Other Recommended Prevention Performance Measures – For each prevention
objective, three types of measures may be developed:
•
•
•

Output or workload measures describe the amount of work that is done.
Efficiency measures evaluate the amount of work output per resource input.
Effectiveness measures characterize how well a function or activity is being
performed.

106

IBID, page 30.
IBID, page 35.
108
IBID, page 37.
109
IBID, page 38.
107
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Additional examples of each type of these prevention measures besides these given above
are presented below.
1. Output
–
–
–
–

Number of building and fire protection system plans submitted
Number of building and fire protection system plans approved
Number of fire inspections performed
Number of presentations made to

2. Efficiency Measures
– Number of inspections performed per inspector
– PF&R Fully Loaded Cost per inspection
3. Effectiveness Measures
–
–
–
–
–

Estimated dollar value loss adjusted for inflation per population in thousands
Percent of plans approved/rejected within the goal established for plan turnaround
Percent of fire scenes secured before evidence was contaminated
Deaths, injuries, and dollar loss per 1,000 population
Citizen satisfaction with prevention services and reason for dissatisfaction

PERMITS: Permits are issued for new construction fire alarms, fire sprinklers and fixed
systems. Permits are also issued for other high-risk activities such as public assemblies, use of
explosives and agricultural burning. The number of permit applications received by type of
permit is the only workload measure reported. Another measure to be considered is the dollar
value of new construction can be used as a general indicator of the size of the projects.
PLANS REVIEW: No data is reported on plans reviewed. It could be assumed that a permit
application is equivalent to a plan. The type of plan reviewed should be reported at the lowest
level of detail as practical. For example, collect data on engineering site plans, fire alarms
systems, fire sprinkler systems, fire hood systems, standpipe systems, etc.
•

•

•

Start collecting performance data on plans reviews like other aspects of prevention.
This can include workload data on the number of plans reviewed by type of plan
should be collected and reported monthly and yearly for several years to identify
trends. Data should be collected on initial plans review and re-submitted plans review
by type of plan so that ultimately workload and performance standards can be set.
The number of hours spent reviewing each type of plan should also be reported by
type of plan. The ultimate goal is to assess the staffing requirements for plan
reviewers to perform the anticipated workload (# of plans and average dollar amount
per plan).
Number of review hours / Number of plans (by type of plan and for all plans) =
average hours of review time per plan. This can easily be converted into cost and
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staffing requirements. We believe FIRES2000 can be used to collect and report this
data.
By collecting both the amount of work (number of plans reviewed and average dollar
amount per plan by type) and the amount of time required to review each type, management can
evaluate the efficiency of the process and can evaluate the efficiency of each employee. Over
time, performance standards or goals can be established as guidelines for each major activity.
The effectiveness of the plans review function can be measured by the following
measures:
•

•
•

•

Turnaround time = the number of days elapsed from receiving the plans until the time
they were approved or rejected. These statistics should be collected and reported at a
detail level by plan type so that over time changes and improvements can be
understood and explained.
Percentage of the plans that met the established turnaround goals.
Average number of violations noted by type of plan and by the extent of the
corrections. This measure needs quality assurance review to determine that a quality
plan review is being performed. When this is assured, the lower the number of
corrections noted, the more voluntary compliance is being achieved.
Percentage of plans reviewed for quality assurance should be reported by plan type.

Plan review turnaround goals should be established for each type of plan reviewed. For
example, site plans may take less time to review than fire sprinkler systems; therefore, a
reasonable turnaround for site plans may be two to three days. Another consideration in
establishing turnaround times is the time sensitive nature of the plan. For example, plans
resubmitted for review may need very quick turnaround so the project can proceed while site
plans may not be very time sensitive. The BDS should be involved in establishing the goals for
turnaround effectiveness.
INSPECTION MEASURES (CONSTRUCTION & EXISTING CODE ENFORCEMENT): To
evaluate the staffing needs for construction fire inspectors, the number of inspections could be
estimated from the number of plans reviewed by type of plan. For example, site plans would
require one on-site inspection with an estimated percentage requiring one re-inspection. The
number and type of inspections can also be estimated by the number of fire system plans
reviewed by type of plan (sprinkler, alarm, hoods, smoke control, etc.). Although this is rarely if
ever done, estimating the potential number of new construction inspections could further be
refined by analyzing building permit data and/or building plans review data. This would help
anticipate the number of construction fire inspectors needed 6 months to 1 year out as fire
permits usually lag building permits by a year or more.

Some fire plans might require several inspections that closely coincide with BDS
inspections (e.g., plumbing rough-in & final, electrical final and occupancy permit, etc.).
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FPD should work with BDS to establish a notification process for fire inspections when
certain building, plumbing, mechanical and/or electrical inspections are requested. This provides
better customer service because one inspection request could trigger multiple types of
inspections.
Regardless of the type of inspections performed (construction or existing), the workload,
effectiveness and efficiency performance measurements are similar. However, the inspections
should not be combined for reporting purposes.
In order for this data to be useful in the day to day management of prevention inspection
services, several definitions are needed. First, what constitutes a fire inspection? Is a fire
inspection one inspection trip or several inspections required to obtain final approval? We think
it should by the number of unique inspection trips. What type of inspection is it? Is it a
construction in progress or existing structure inspection? Is the construction inspection for a
sprinkler or standpipe system? If so, is it the underground, visual rough-in or hydrostatic test? Is
it the initial inspection or a re-inspection? The amount of time needed to do an underground
inspection is probably considerably less than a hydrostatic test, which may take two hours. The
ultimate purpose of specifically defining the type of work done and the amount of time required
to do the work is to establish standards of performance and/or to determine more efficient and
effective ways to perform the inspections.
Recommendation 96: Workload data should be reported by type of inspection. Firstly,
construction inspections should be reported separately from existing structure inspections.
Secondly, various types of construction inspections should be reported at the detail level (e.g.,
sprinkler rough-in, sprinkler hydrostatic test observation, fire main underground, certificate of
occupancy, etc.). Thirdly, inspections on existing buildings should be reported by occupancy
classification of building (R-1 for apartment, etc.).

Workload data on the number of initial inspections and re-inspections by type of
inspection should also be routinely gathered, reported monthly and yearly and analyzed over
time. For example, fire sprinkler system rough-in inspection and re-inspection should be reported
separately from the hydrostatic test.
The amount of time spent on each type of inspection or re-inspection (construction and
existing structure) should be recorded with averages reported monthly, yearly, and over time.
Ideally, travel time is reported separately. PF&R is one of the few prevention divisions
that routinely collect travel time and preparation time separately. This is excellent practice.
Average travel time and average preparation time per inspection by inspection type is a good
measure of efficiency as travel should be minimized and field time performing inspections
should be maximized. A trade off in increased travel time is made when inspectors are assigned
specialized types of inspections (hazardous material, tank, etc.) Often the efficiency with which a
specialist can perform a specific inspection is greater than a general inspector. However, some
inspections required a higher degree of specialization, so increased travel time is acceptable.
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Workload standards do not exist for the number of inspections that should be performed
per day per inspector.
Portland might establish an overall workload goal for the number of inspections to be
done on a daily and yearly basis. Eventually, workload standards should be developed for each
type of inspection. These goals can be adjusted as more data becomes available to more
accurately set goals.
A very important effectiveness performance measure for inspections is the number of
unique properties inspected as a percentage of the total number of properties in an occupancy
classification. How many inspectable properties are there in each inspector’s or fire company’s
area to inspect and what percentage of these inspections are accomplished within a specified time
period (yearly, once every three years, etc.)? Portland’s prevention division is ahead most fire
prevention divisions because FIRES2000 maintains an inventory of ‘inspectable’ properties. An
automated method exists to assign properties to FPD and fire companies for inspection base on
inspection cycles. This is excellent practice.
Recommendation 97: As an existing inspection effectiveness measure, report the
number of unique properties inspected within each occupancy type and the percentage of each
occupancy type inspected each year. This measurement can be used to evaluate the
comprehensiveness of the overall inspection effort, of fire companies, of FPD and of individual
fire inspectors. Establish inspection priorities by occupancies types so that the highest risk
properties or the occupancies in which the greatest number of fires occur are inspected more
often.

Effectiveness measures of inspection services have at least two aspects: how fast is the
response to a request and how good is the quality of the inspection? Rarely are these aspects
measured, but we recommend considering the following approaches and measures:
•

•

•

Response time for requested inspections by inspection type (e.g., construction
inspections) is defined as the number of hours or days elapsed between the request
and the actual inspection trip. This measure is primarily for construction inspections
but might include others.
Percentage of inspections by type of inspection that require one, two, and three reinspections before compliance is achieved. This is an indirect measure of the extent to
which the fire code is widely understood and degree of voluntary compliance. The
goal of fire code inspection is compliance not how many violations or citations can be
issued.
Percentage of inspections reviewed by supervisors that meet the quality standards
established for that type of inspection. This measures how consistently the fire code is
applied across time and individual inspectors.

Unfortunately, a measure such as the number of violations found is difficult to evaluate.
Is it good to find more violations? The goal of prevention activities is to reduce the occurrences
of fires and the loss of life and property due to fires. This is accomplished through both punitive
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and educational efforts. The desired method is to obtain voluntary compliance but verify. When
inspections on existing structures are done at more frequent intervals, it is expected that
violations found would decline over time.
Public Education Fire & Safety Measures – FPD only reports total hours spent on
public education programs by fire companies and FPD staffs. An additional measure to consider
is:
•

Number of people reached (in person; by media). The data should also be reported by
who conducts and/or participates in the programs (FPD inspectors, fire companies,
public educators, etc.).

There is good wide-spread involvement of fire stations in some public education
programs such as station tours. In fiscal year 2004–2005, a total of 15,449 station aggregate staff
hours were spent in station tours and other in-station activities. This equates to approximately 10
full-time fire inspectors.110
Consideration should be given to having more structured station involvement in public
education programs with measurable outcomes. This could include:
•
•
•
•

Distributing safety literature to apartment buildings and businesses during fire
inspections,
Canvassing apartment complexes for working smoke detectors.
Canvassing low-income neighborhoods for working smoke detectors and visible
street numbers.
Conducting fire extinguisher use training classes.

In the draft of the Statistical Summary 2004-2005, several programs are listed:
At-Risk Adult Program
Business/High Rise Program
Juvenile Firesetter Program
Public Information Program
Special Events Program

Targeted Projects Program
Youth Education Program
Public Education Administration
Safety Learning Center
Jeff Morris Fire & Life Safety Museum

The program is mainly targeted at groups of people. Programs might also be targeted at
the top five occupancies in which structure fires occurred:111
•
•
•

Residential properties – 75% of fires (557/738)
Mercantile and business properties – 7% of fires (51/738)
Assembly properties – 5% of fires (35/738)

110

See Appendix B: Computation of Available Time for Productive Work in FMO. Approximately 1,600 hours per
year is available work time for FMO inspectors. 15,449/1,600 = 9.6556 inspector.
111
Portland Fire & Rescue, Draft Statistical Summary 2004-2005, November 2005, page 14.
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Educational properties – 4% of fires (32/738)
Manufacturing properties – 3% of fires (25/738)

Recommendation 98: Public education efforts should be targeted to occupancies where
the most fires occur.

Fire and safety public education is probably the most cost-effective aspect of fire
protection and the most important way a fire department can improve safety and reduce future
costs. 112 This function is crucial in developing self-inspection programs for businesses,
education programs for schools and elderly populations and other programs for tourists, workers,
citizens speaking different languages, and etc. These programs leverage all the other efforts of
the fire bureau (prevention, fire suppression, EMS, training, etc.).
TriData has done much research on measuring the effectiveness of prevention, especially
public fire and injury education programs. We also have researched ideas for improving their
effectiveness. TriData reports include: Proving Public Education Works, Reaching the Hard to
Reach, and Overcoming Barriers to Public Fire Education. Copies are available by the U.S. Fire
Administration and can be provided to the Fire Marshal. The effectiveness measurement
concepts also are presented in a chapter on Evaluation Techniques for Fire and Life Safety
Education in the NFPA 18th edition Fire Protection Handbook. The reports contain many
recommendations and specific examples of successful programs, and explain how to measure
performance of public education. We recommend that those measurement concepts be used to
evaluate public education programs and to explain its shortcomings. The basic concept is to use a
hierarchy of measures starting with outreach, then gain in knowledge, change in behaviors or
environment, and, ultimately, the bottom line of fires, deaths, injuries, and dollar loss.
Fire Investigation Measures – It is essential that the fire bureau is able to generate
accurate statistical information concerning fire activity. These measurements should be used to
determine trends, evaluate caseloads, evaluate staffing requirements, and ensure proper
utilization of resources. The output or workload data collected should include the total number of
fire incidents, the number of fire incidents by type (structure and vehicle), the number of cases
investigated by FIU, the number incendiary fires, the number of accidental fires, and the number
of undetermined cause fires. The number of fire fatalities, the number of civilian and firefighter
injuries should also be reported. The number of arrests should also be reported by adults and
juveniles.

Measures of FIU efficiency could be the number of active cases being worked per
investigator, the number and percent of causes determined by fire companies, the percent of fires
for which FIU was called out.

112

For those interested in why public education is low in priority, see P. S. Schaenman, Overcoming Barriers to
Public Fire Education. TriData Corporation, 1987.
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Number of active cases per investigator.
Percentage of fire causes determined by fire companies and FIU.

As previously discussed, the primary effectiveness measure is the arson clearance rate
and the clearance rate for juveniles involved in firesetting. However, the number of cases turned
over for prosecution as a percentage of those actually prosecuted and those convicted is a good
effectiveness measure of the entire process.
•
•

Adult and juvenile clearance rates.
Percentage of cases turned over for prosecution.

Some departments also analyze the Uniform Crime Report (UCR). The Federal Bureau of
Investigations (FBI) develops the criteria for the UCR and statistics are collected from police
departments across the nation. The arson statistics collected by the police department are stored
and reported independently of fire bureau numbers. The FBI defines arson as “any willful or
malicious burning or attempting to burn, with or without intent to defraud, a dwelling, house,
public building, motor vehicle or aircraft, personal property of another, etc. Only when fires
determined through investigation to have been willfully or maliciously set are classified as
arsons. Fires of suspicious or unknown origins are excluded.” Both fire and police departments
use different coding systems in order to report incidents specific to their organization’s primary
mission.
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IX. SUPPORT SERVICES
This chapter discusses the support areas Portland Fire and Rescue Department include
information technology, apparatus and building maintenance, and dispatch and communications.
Often these services are under appreciated until there is a problem. The quality of support
services often determines whether emergency response is carried out effectively. For example,
there is a direct correlation between the level of training personnel receive and how well they
perform at the scene of an emergency.

INFORMATION TECHNOLOGY
This review of information technology focuses on assessing how well technology and
data needs are being met and being used to improve efficiency and effectively manage the
primary functions of PF&R. For the purposes of this review, information technology (IT) refers
to the people and processes involved with selecting, installing, and maintaining the network,
hardware and software components necessary to provide computing capability for PF&R. This
section will focus on the effectiveness of the:
•
•
•
•

Network that connects fire stations to fire administrative offices and to other systems
(e.g., Computer Aided Dispatch (CAD);
Computer hardware used (desktop computers, peripheral equipment (printers, faxes,
etc.) and other computer devices (laptops, mobile data computers (MDC), handheld
PDAs) used in apparatus, automobiles and by PF&R employees;
Fire bureau specific application systems; and,
Administrative systems used by all City departments.

The scope of the study did not include management practices used to safeguard data and
systems and to recover in case of a failure or disaster, nor detailed review of technology
components (hardware, network or software). This review also does not include
telecommunication service (cellular phones, pagers, voice mail, etc.), 800 MHz radio
communication technology, or Computer Aided Dispatch (CAD) software used for 911 call
taking and fire and police dispatching.
History of PF&R IT Services – In 1992, a new section called Fire Information and
Communications Services was added to PF&R. Each fire station was equipped with a personal
computer and email services become available in late 1993. All fire and rescue stations came online, and day-to-day business aspects (e.g., station journals, training, and other communications)
were computerized.113 Until about 2000/2001, the IT section of PF&R provided most of the
network, technical, operations and applications support for fire specific needs. PF&R had an
internal IT organization that provided all the IT support for the design, programming and
maintenance of departmental specific software applications; installation and maintenance of the
113

http://www.portlandonline.com/fire/index.cfm?&a=2528&c=26324, 28 December 2005.
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local area network; technical support for computer hardware and peripherals; data analysis and
mapping. The City IT group provided and supported the application systems used by all City
departments such as accounting, budgeting, purchasing, personnel, and payroll. Below is the
organization of the PF&R IT Section as it existed in the year 2000.
Figure 33: Portland Fire & Rescue IT Section In 2000
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Current Consolidated BTS Delivery of IT Services – Approximately four years
ago, the City of Portland decided to consolidate information technology services for city bureaus
into a centralized IT organization, the Bureau of Technology Services (BTS). After the BTS
consolidation, there was a reduction of 45.5 percent (5 of 11 positions) in the number of IT
positions assigned to PF&R. One other position (a senior administrative specialist) remained in
PF&R as a non-IT position. Additionally, the two network and technical resources assigned to
PF&R are not dedicated to PF&R as they also support two other bureaus (Parks and
Neighborhood Involvement).

At this time (excluding the one application analyst for statistics), three programming
application analysts are assigned 100 percent to PF&R. According to the BTS Service Level
Agreements (SLA) PF&R application development is limited to making “minor enhancements
and changes that typically require less than four hours.”114 Although the SLA may state a four
hour threshold, BTS applications analysts have flexibility to complete enhancements and
114

BTS SLA 04-05 – Bureau Specific Provisions – Fire and Rescue, page 2, sent by Scott Fisher via e-mail to
Martha Word-Haley, 4 March 2006, 10:18:40 AM.
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changes in excess of four hours. The BTS supervisor (for the analyst) and Senior Business
Operations Manager meet biweekly to review work assignments of the analysts.
The following table compares the number of IT positions assigned to PF&R in 2000 preconsolidation to those assigned in December 2005 post-consolidation. Also shown is the number
of positions decreased and the number of remaining IT positions.
Table 58: IT Positions Assigned to PF&R Pre & Post BTS Consolidation

#
1
2
3
4
5,6
7
8
9,10
11

PF&R Internal IT
Positions In 2000
1 Sr. Info. Systems Manager
1 Prin. Info. Systems Analyst
1 Info. Systems Analyst IV
(Network & Technical)
1 Info. Systems Analyst II
(Network & Technical)
2 Applications Analyst II
1 Applications Analyst IV
(Maps & Programming)
1 Applications Analyst IV
2 Applications Analyst III
(Programming)
1 Applications Analyst II
(Statistics)

BTS IT Positions Assigned
to PF&R in December 2005

1 Info. Systems Analyst IV
(Network & Technical)
1 Technician II
(Network & Technical)
1 Applications Analyst IV
(Programming)
2 Applications Analyst III
(Programming)
1 Applications Analyst II
(Statistics)

11

Increase
(Decrease)

IT Positions
Remaining

-1
-1
0

0
0
1

0

1

-2
0

0
1

-1
0

0
2

0

1

-5*

6

*The Senior Administrative Specialist stayed in the department, but was transferred to a Non-IT position. Therefore,
the net loss of IT positions is technically six.

In addition to these six remaining IT resources, BTS assigned a Bureau Business
Representative (BBR) to PF&R to serve as the customer service liaison between PF&R and BTS.
This representative also is charged with supporting the Bureaus of Emergency Management and
the Bureau of Emergency Communication (BOEC) (911, fire and police dispatching). It was
estimated that approximately 25 to 30 percent of his time is spent on PF&R customer service
related issues.
The BTS consolidation has significantly decreased the number of IT positions available
to do PF&R specific work and reduced the internal IT management capabilities of PF&R to the
extent that PF&R management does not have confidence that they can affect change.
We do not question the need for or rationale for IT consolidation in Portland. The citywide savings of consolidation may be considerable. We are trying to address weaknesses
identified during interviews with PF&R personnel and through observation. A consolidated IT
service delivery model can work well and be effective in providing fire departments with
information technology services. Salt Lake City is a good example we can cite of a centralized
city IT organization that provides outstanding IT support services to its fire department at a cost
TriData, a Division of
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that is perceived to be cost effective. Needless to say, when a major reorganization of IT service
delivery occurs, it may be years before all the formal processes can be established to insure that
all the necessary lines of communication and coordination work well.
However, the transition for PF&R is particularly difficult because:
•
•
•
•

It was satisfied with the pre-consolidation IT support.
There is concern that fire-specific systems that meet the day-to-day operational needs
very well will be replaced with systems that do not meet the needs as well.
Resources have been shifted from PF&R to BTS without a good understanding of
how PF&R fits into the overall plan to provide city-wide systems and move toward eGovernment.
There is a perception that the costs of the consolidated services are greater than the
value received.

Costs estimates developed by PF&R indicate that information technology costs increased
by $236,486 or 18.5 percent from the year prior to consolidation (FY01–02 costs of $1,281,518)
to the year of consolidation (FY02–03 costs of $1,518,004).115
IT Staffing Estimates for PF&R – To make the IT consolidation work better from
PF&R perspective, we recommend that PF&R adopt the same strategy used by the Police
Bureau, which is to pay for a dedicated BTS IS Manager.
Recommendation 99: PF&R should request a dedicated BTS IS manager. We think
this will help provide the internal capability to communicate PF&R’s needs to all parts of BTS
and to plan, coordinate, and assist with implementing major information technology projects.
This manager could also help PF&R’s management envision how fire needs can be integrated
into the broader city vision of e-Government to increase citizen access to City Council, Bureaus
and Offices, and City services via IT. The manager could also develop a vision for PF&R on
which Bureau specific applications should and should not be moved toward e-Government and
how this can be accomplished while continuing to provide the day to day emergency operations
support that is essential.

As a rule of thumb, we use the following table as a guide to approximate the number of
IT support staff needed for non-programming support (user support and help desk, hardware
installation and support and network support).
Table 59: IT Staffing Levels Needed per Number of Users
Number of Users
Staffing Type
User support and help desk
Personal computer hardware installation & support
Network management & support

1-500

501-1000

1000+

1–4
1–2
1–3

3–5
2–3
3–5

5+
3+
5+

115

E-mail from Scott Fischer to Martha Haley, forwarded from Julie Prahl, Subject: FW: INFORMATION
TECHNOLOGY COSTS, dated 1/11/2006 5:13:40 PM.
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For fire departments, the number of users can not be the only measure used to determine
the number of IT staffing needed. The number of different locations and the 24/7 working
schedule must also be considered. However, there are not IT or fire industry guidelines to use for
these complicating factors. Therefore, we use the total number of employees to estimate the
number of IT support staff needed.
NUMBER OF USER SUPPORT & HELP DESK ANALYSTS NEEDED: PF&R has 702 total
users (650 actual uniform employees and 52 civilian employees). This number of users suggests
that approximately four user support analysts are needed to provide computer training and help
desk support. Currently, BTS provides help desk support during normal business hours Monday
through Friday and by BTS Operations during non-normal business hours. The number of user
support hours currently used by PF&R was not evaluated. However, the help desk function
provided to PF&R seems to be limited to and may only be sufficient to record user problems.
The resolution of user problems seems to be limited to normal business hours rather than to a
24/7 basis.
Recommendation 100: PF&R should work with BTS to identify all user support needs
and those that are not being met. These needs should be separated into regular business hours
and 24/7 requirements. Service level agreements, including response times, should be developed
for each of the major requirements.

Until this evaluation is completed, we cannot recommend more user support analysts.
However, PF&R should consider implementing cost effective alternatives to augment user
support during non-standard business hours. One approach is to train firefighters on each platoon
as expert or super users. These ‘super users’ could provide fire specific application support and
general hardware and network support on a 24/7 basis. These ‘super users’ could also be used to
train station personnel in the use of technology and PF&R specific applications. It may be
advisable to evidentially have a super user in each company. Procedures could also be developed
on when user problems should be escalated to an on-call technician.
There is little if any computer training. In fire departments, basic training including
keyboarding as well as basic computer skills are needed in addition to training on the standard
desktop software for word processing, e-mail, spreadsheets, presentation and others as needed.
Additional training is needed in PF&R specific application systems. The Battalion District
Inspectors try to meet this training need for FIRES2000 for the Company Inspection Program.
Recommendation 101: Identify the technology training needs for fire station personnel,
administrative personnel and PF&R management. A multiple year training plan should be
developed.
NUMBER OF HARDWARE & NETWORK SUPPORT STAFF NEEDED: PF&R currently has
approximately 335 total computer devices. Of these, 285 computer devices (185 desktops, 15
laptops, 70 mobile data computers and 15 Motorola 900 terminals) are currently used and
approximately 50 PDAs that were used for beta testing field inspection data collection. So
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between 300 and 350 computer devices require hardware support. Generally, one to two
technical support personnel should be sufficient to support up to 500 users. However, with
hardware spread across 28 fire stations and 5 administrative offices, a minimum of two hardware
support personnel is needed. Currently, BTS provides less than two hardware support personnel
for PF&R because those assigned to PF&R also support two other bureaus. The availability of
these two hardware support analysts is further reduced by expected time off due to vacations,
holidays, sick leave and other leave and training time. Thus to achieve full time support of two
hardware analysts roughly three analysts are needed.
Recommendation 102: PF&R should work with BTS to determine if a third hardware
support analyst should be dedicated to PF&R or if there are more cost effective alternatives to
provide additional hardware support.

As with the user support analysts, the hardware support needs should be separated into
regular business hours and 24/7 requirements. Service level agreements, including response
times, should be developed for each requirement and possibly for each crucial device supported.
For example, mobile data computers on apparatus and other devices may need replacing within a
specific time frame.
Recommendation 103: Consideration should also be given to maintaining a small
number of spare computers devices that could be configured or pre-configured and installed
within a specified period of time. BTS should consider not charging the annual fee for these
spares until they are put in service.
NUMBER OF NETWORK SUPPORT ANALYSTS NEEDED: Again, for 728 users, the number
of network support personnel should be approximately 4. Currently, dedicated network support
staff is not assigned to PF&R.
Recommendation 104: PF&R should work with BTS to define the network support
needed for the 24/7 emergency response operations of PF&R. Consideration should be given to
providing, at a minimum, on-call network support 24/7 that can be on-site within a specified
period of time.

Improving the network connectivity to the fire stations is the most pressing and highest
priority IT issue for PF&R. Although a longer term city wide solution may be desirable, the
immediacy of the problem demands an immediate interim solution. Insufficient network speed
and capacity severely impedes the ability of fire station personnel to develop information
technology skills and to fully use its capabilities.
Recommendation 105: PF&R should work with BTS Communication and Networking
to identify and install an immediate solution. Non-network solutions such as cable or DSL
service should be considered as an immediate interim solution. PF&R defined this as a serious
problem at least two years ago.
NUMBER OF PROGRAMMING ANALYSTS NEEDED: There are three programming analysts
dedicated to PF&R. With roughly 15 systems to support, three programming analysts should be
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sufficient for maintaining and performing minor enhancements to the existing applications.
When these applications need to be rewritten using new web-based technology, more application
analysts may be needed. Additional programming requirements for major enhancements or new
development projects should be determined during the project planning phases on a project by
project basis.
Table 60: Summary of IT Staffing Estimated & Recommended Needs
IT Support Staffing
Areas of Specialization
IS Manager Dedicated to PF&R
User Support & Help Desk
PC Hardware Support
Network Management & Support
Programming Analysts

Current BTS Staff
Assigned to
PF&R

Estimated IT Staff
Needed to Support
PF&R

Recommended
Increase in BTS
Staffing for PF&R

.25 - .3
FTE’s116 Unknown
<2
0
3

1
4
3
4
3

.75 - .7
TBD117
1
TBD118
0119

Information Technology Strengths & Weaknesses – As compared to other fire
departments that TriData has studied, PF&R is above average in the use of application systems to
support the primary functions of the department: fire incident, daily fire station journal, time and
attendance, staff scheduling and web-based departmental information. PF&R is well below
average in the use of networking technology to connect 28 fire stations and five administrative
locations to the fire specific systems and possibly to CAD. The city systems used by all bureaus
for accounting, budgeting, personnel, payroll and purchasing are old and we believe plans are
being developed to upgrade or replace these systems.

The primary strengths of PF&R information technology are:
•
•

•

A five year Fire Strategic Plan sets the business course for PF&R.
A well-established Computer Advisory Committee (CAC) (comprised of
management representatives from all areas of the Bureau) provides business oversight
for all IT projects. CAC also prioritizes all IT projects and recommends all projects to
the Core Team for approval.120 Additionally, there are 3 standing subcommittees on
web site, mapping, and applications.
PF&R’s specific applications in general and specifically FIRES2000, Station Journal,
Personnel System, Training, and Fire Incident System are functionally mature
applications that well satisfy PF&R needs.

116

FTE represents full time equivalent number of employees.
TBD=to be determined. The training needs and 24/7 user support needs must be jointly evaluated by PF&R and
BTS. Cost effective alternatives, such as ‘super users’, should be considered in lieu of dedicated BTS staff.
118
PF&R and BTS Communications to evaluate the network support analyst needs for PF&R.
119
Major software modifications and/or major new development requirements must be evaluated on a project by
project basis.
120
Portland Fire & Rescue Computer Advisory Committee Chapter, page 1.
117
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The primary network and technical support analyst and application analysts are very
knowledgeable of PF&R business and systems.
BTS provides excellent web based tools for web page development by nonprogramming personnel.
The Bureau’s specific applications are written using Visual Basic, which is one of the
three development tools supported by BTS.

PF&R is far ahead the average fire bureau in that most do not have a strategic business
plan that form the basis for an information technology plan. We seldom see a CAC committee in
place although we routinely recommend establishing one. PF&R is among the best at
computerizing most of the functional needs and has one of the top web pages we have seen. Web
development can be especially effective in fire code enforcement and public education efforts.
The areas of PF&R information technology needing improvement are:
•

•
•
•

The network bandwidth to the fire stations is unsatisfactory and inadequate for
transferring the data required for FIRES 2000 (the system that supports the Company
Inspection Program) and all other applications, both internally and externally. The
networking technology is slow (i.e., frame relay rated at 56Kb but we were told that
the actual speed may be closer to 28.8Kb.)
PF&R’s specific applications are not be technologically capable of being used as Egovernment applications. This could result in PF&R having to use applications that
do not satisfy the Bureau’s specific needs as well as current applications do.
PF&R is limited to making minor enhancements or modifications to the current
Bureau specific application systems. This could be an impediment when major new
development is needed.
A lack of dedicated IT management for PF&R to:
– Assess specific Bureau needs for telecommunications, 800MHz radio, Local Area
Network (LAN), mobile data computing, strategic planning and applications, help
desk support, etc., and customer service level agreements for network
performance, break and fix response, application availability.
– Work with BTS to develop plans to meet fire specific needs,
– Manage the delivery of the network, technical, telecom, radio, application,
mapping, etc., projects,
– Provide IT expertise and guidance to the PF&R Core Team in how to use
technology to improve efficiency and effectiveness,
– Coordinate with the Bureau of Emergency Communication to insure that PF&R
needs are being met, or to
– Coordinate with Emergency Management to insure that PF&R technology (radio,
phone and computer) is compatible with the regional and national emergency
management and homeland security technology.

•

A perception that the cost of BTS services exceeds the value of the services provided.
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IT Standards for Emergency Service Bureaus – As emergency first responders,
PF&R needs include excellent, possibly redundant, communication whether via computer
devices, radios, cellular phones, hand held devices, mobile data computers and etc. These needs
exceed the day-to-day business needs of most city departments. This suggests that the public
safety organizations (e.g., PF&R, Police and Emergency Management, Emergency
Communications) possibly need a higher level of BTS routine support. Routine support might
include 24/7 network and technical support, possibly redundant network and hardware solutions
and other fail-safe solutions that non-public safety organizations do not need. Perhaps two sets of
standards for routine support for emergency and regular city bureaus are needed.

Perhaps the billing via interagency service level agreements could reflect the total cost of
providing a higher level of routine support for emergency bureaus. The current practice of billing
for time and materials for services provided outside the normal business hours may create
needlessly aggravation and complexity for emergency service bureaus. These extra charges are
difficult to budget and could possibly cause emergency bureaus to delay or omit necessary work.
Recommendation 106: PF&R in conjunction with BTS Communications and
Networking, IT Operations and Strategic Technology divisions should develop networking,
communication, hardware and application standards for crucial emergency first responders.
Recommendation 107: PF&R with BTS should develop a disaster recovery plan that
provides for recovering PF&R Bureau specific applications as needed and for providing
various IT support during emergency events.
PF&R Specific Applications – BTS supports approximately 15 application systems
for PF&R. Of these, five are identified as requiring 7 x 24 BTS support.
Table 61: BTS Application Systems
Application
AMS System
Clothing System
Journal System
Payroll System
Personnel System
Training System
FIRES2000
Prefire System
Hydrant System
Incident System
Juvenile Firesetter System
Permit Tracking
Receipt System
Service Request Tracking
Video Library

TriData, a Division of
System Planning Corporation

Description
Apparatus information and work orders
Clothing inventory and distribution
Station journal and productivity entry
Payroll exception reporting
Sworn and Non-Sworn Personnel date entry
Fire and EMS training records entry and reporting
Fire inspection entry and invoicing
Building prefire data and drawings
Incident entry and reporting
Incident entry and reporting
Data entry & reporting of juveniles involved with fires
Fire and other permits
Permit cash receipt system
Project request, ranking and tracking system
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NBD
NBD
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7x24
7x24
7x24
N/A
NBD
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NBD
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Most of these systems are programmed using Visual Basic 6.0 and a SQL database. Only
two systems are .net applications. From an information technology perspective, these systems
will need to be updated to web based technology in the next few years. From a user satisfaction
perspective, these systems fulfill most of the needs of PF&R. The Permit Tracking System is
being converted to TRACS (the permitting system used by the Bureau of Development Services)
and FIRES2000 for construction and special use permits respectively. A brief description on
most of the systems is provided below.
Incident System – When the unit is cleared from the scene, the CAD data in text
format is sent to the Incident System. Data is recorded as a responder record for the responding
unit(s) (e.g., unit data, address and times). They could capture but do not capture the back inquarters time as the unit may respond to another incident prior to returning to quarters. The unit
officer completes the responder record, corrects the times as needed and pulls the unit personnel
assigned.

Then the incident is saved as either fire, EMS, accident, exposure, casualty or other
incident. Fire incidents of suspicious origin cannot be closed out by the station; Fire
Investigations must close the report. Patient reports are created on EMS incidents to record
procedures done on the patient. Bills are not generated for these procedures as the emergency
transport agency, AMR, transports the patient, bills for the transport and insures compliance with
HIPPA. Many regulatory and statistical reports are generated from this system. Patient
information is downloaded from life pack units and EKG units.
Incident times recorded are initiated by CAD such as fire under control and closed. The
received call time can be recorded, but usually is not sent to the Incident System. Responder
times may be recorded by either the dispatcher or the unit via the Mobile Data Computer (MDC)
on each apparatus. These times include dispatch, in route, on scene, with patient and cleared
from scene. In quarters time is not required, but rig ready time is usually captured. The depart
scene time for AMR is also collected, but the arrive destination and depart destination times
usually are not provided by CAD.
We were told that units forget to press the buttons on the MDC to record times perhaps
because they also radio dispatch. MDC time recording inaccuracies may also be due in part to
system issues that have not been corrected. Dispatch may not be recording the times of these
radio events. Accurate times are crucial to unit management and long range planning for stations
and units.
NFIRS reporting is done through the state of Oregon. Once a month, an Access database
is created and sent to the State for fire incidents and casualties. Once a year, a summary of
incidents is provided. This is a cumbersome way to transfer data, but as long as the state requires
this format, PF&R may be required to continue this process. The efficiency savings would be
extremely small.
TriData, a Division of
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The most important impediment to efficiency is the network connection to the fire
stations. PF&R is currently using dial-up services, and need to upgrade their internet and intranet
services to high speed cable or DSL technology. This is the speed currently available to the fire
stations.
Journal System – This system is used at the fire stations and battalion head quarters. It
apparently satisfies the needs. The personnel roster is a key component of the Journal and it
feeds the Incident System with the specific employees working on the responding apparatus.
Apparatus equipment is also maintained in this system. Tables are maintained to display trade
times and staffing replacements. The history of staffing replacements is displayed for BHQ.
Reports are generated for call back availability, FMLA tracking, and station activity/productivity
(how much time was spent training, conducting fire inspections, cleaning, etc.).
Personnel System – All sworn and non-sworn employee information (rank, skills,
emergency contacts, etc.) is maintained in this system. This is a key system for PF&R that seems
to have most, if not all, of the functions of sophisticated time and attendance packaged software
products. It seems to satisfy and staff scheduling and time and attendance reporting of PF&R.
New employees and transfers are entered into the system. Time off for vacation, sick, overtime,
holiday, etc. are accrued. A call shift function allows for employees to volunteer to be called in.
The Training System data is displayed, including certifications for EMS and other training.
Injury reports are e-mailed to the supervisor, safety officer and Battalion Headquarters. Tables
are provided for individual employees to enter original vacation requests and to add or cancel
requests. Shifts are color coded for ease of use by Battalion Headquarters. Inventories are
maintained for cell phones, computers and pagers. Vacation picks are controlled by union and
PF&R’s rules and procedures. It creates the relief shift schedule for Battalion Headquarters.
Training System – This system provides tables for maintaining the type of training that
is mandatory and when it is required. This system seems to satisfy the requirements. Training
‘talks to’ the Journal System and can be viewed from that system. Reports are produced on who
has not received mandatory training and who has received EMS, fire and other training.
Prefire System – This system records any building data and drawings made during
prefire surveys. It is linked to FIRES2000, the inspection system that maintains an inventory of
inspectable properties.
FIRES 2000 – This system supports the fire inspection functions [both the Fire Marshal
Office (FMO) and Company Inspection Program (CIP)]. The system maintains an inventory of
all commercial buildings that are subject to periodic fire inspections. This is an excellent
capability that most fire departments do not have. The building data includes contact
information, square footage, number of stories, height of building and foot print. The type of
occupancy is identified by the UBC and 901 codes.
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Fire inspection data is maintained which includes frequency of inspection. Inspections
cycles are maintained by occupancy type. The system generates a pre-inspection letter to notify
the owner of an impending inspection. The results of the inspection are entered by the inspectors.
A log is generated for the Senior Inspector for review, correction and approval. Once the senior
accepts the inspection, the system generates an invoice. If re-inspections are required, a report
can be run to determine the re-inspections and/or inspections due.
When payments are received they are posted to the invoices. The system can report the
outstanding balances. A report is run to make bank deposits.
A beta test was conducted using hand held devices (PDAs) to enter fire inspection data in
the field. This test was not satisfactory because of the ability to become proficient in their use
due to the infrequency of inspections. We hope PF&R will continue trying to develop the
capability to capture inspection data in the field. PDAs were not large enough to be satisfactory.
Checklists and the ability to reference the Fire Code are also important capabilities to have in the
field.
The FMO and the companies are very satisfied with FIRES2000 with the exception of the
network speed to the fire stations. Future plans include linking FIRES2000 to TRACS for fire
construction permitting (alarms, sprinklers, hoods, etc.) and fire construction inspection. This
will provide access to all construction permits and construction inspections. Users of FIRES2000
will be able to view data in TRACS. We heartily support this approach.
Non-construction fire permits (i.e. special use permits) will be incorporated into
FIRES2000. Permit data will be maintained from the permit application through the permit
inspections.
Hydrant System – The location, main size, owner, data tested, gate valve location and
flow may be recorded when hydrants are inspected and tested.
Juvenile Firesetter System – This system captures data related to juveniles referred
to PF&R or involved in setting fires. Data on the referral, interview, behavior, family situation,
fire information, appointments and results of follow up are maintained.
Permit Tracking System – This system is a Microsoft Access Database that is being
converted. The fire trade permits are being moved to the TRACS system used by the Bureau of
Development Services. We think this a good move as it will provide citizens, contractors,
developers, architects, etc. access to all permits on a construction project. The special use permits
for fireworks, lock boxes, etc. are being converted to FIRES2000. This will be a positive move
also as FIRES2000 uses a more robust technology.
Service Request Tracking – This system is an ASP.net application that is used to
track service requests for PF&R specific applications, computer problems, help desk requests. Emails are sent to the appropriate people when the request status changes. It also tracks requests
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for enhancements and staff workloads and performs other specialized capabilities. This system
integrates with the BTS service request system and the central BTS help desk which track only
‘break/fix’ issues.
Future Application Needs – There were several applications that need to be
considered in the future. This is not intended to be an all inclusive list. Future development needs
should be identified by the CAC.
AUTOMATIC VEHICLE LOCATOR SYSTEM: PF&R has tried an AVL system but
determined it was not functional with the City’s grid system, transportation routes, bridges,
rivers, freeways, etc. This system should be reconsidered. Implementation of an AVL system is
beneficial because it allows dispatchers to see the actual location of any unit on a computergenerated map of the city. The AVL data could also be integrated into the CAD system to
calculate the truly closest unit to any given emergency and make a dispatch recommendation
accordingly, rather than making dispatches on the basis of the fixed station locations. In addition
to improving dispatching, AVL improves personnel safety because a unit that is in trouble can be
quickly located.
INTERACTIVE VOICE RECOGNITION SYSTEM: This system can be very beneficial for
scheduling fire construction inspection requests. This is a system that several city departments
could find useful to improve efficiency.
BLACKBERRIES: The use of Blackberries or similar digital communication devices can
be very beneficial as an alternative method to establish command control. Long Beach Fire &
Rescue makes excellent use of Blackberries for this purpose and to maintain close
communication between core leaders.
INVENTORY AND WORK ORDER SYSTEM: There may be a need in Logistics for such a
system. Similar needs may exist in other city departments.

APPARATUS, EQUIPMENT, AND FACILITY MAINTENANCE
This section of the report will focus primarily on PF&R front-line, special service, and
reserve units serviced by Apparatus Maintenance.
Selected fire stations throughout the City were visited during our site visit. During these
visits, the emergency apparatus and equipment was visually examined, and the station personnel
were interviewed to discuss the operational condition and suitability of the apparatus for hazards
encountered in the station’s response area. The fire apparatus was very well-equipped and
maintained to a very high standard of readiness. In fact, PF&R has some of the best-equipped
and maintained apparatus that we have encountered in the course of conducting our studies. It
was quite evident from the interviews conducted with station personnel, that they are highly
motivated and take a great deal of pride in their apparatus, equipment, and station facilities.
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To gain a better understanding as to the type and condition of the fleet of emergency
apparatus, it is necessary to examine the fleet by service category including front-line, reserve,
and special apparatus.
PF&R Fleet – Having adequate, safe, and reliable emergency vehicles is essential to
PF&R’s mission. PF&R operates a wide variety of fire apparatus, specialty equipment, light
support vehicles and other forms of motorized equipment that requires a significant capital
outlay to maintain. Fleet management involves the purchase and maintenance of vehicles used by
PF&R, including maintenance facilities, shop equipment, parts inventory and maintenance
records.

PF&R has its own apparatus maintenance facility, which is independent of the City’s
other fleet service facilities. The City of Portland has consolidated the majority of the City’s
vehicle maintenance activities under City Fleet, a division of the General Services Bureau. Under
this plan, all PF&R’s non-emergency administrative, support, and some light duty emergency
vehicles are maintained by the City Fleet vehicle maintenance facilities.
SUMMARY OF EMERGENCY APPARATUS: An ongoing problem faced throughout the fire
service is the age, appropriateness and operability of its apparatus. Fire apparatus are crucial to
the effectiveness of the overall emergency delivery system. Agencies that fail to closely monitor
the age and road-worthiness of their fleet incur greater costs in the long term from the higher
maintenance and repairs of an aging fleet. Table 62 shows the apparatus inventory for PF&R,
including its age.
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Table 62: PF&R First-Line Engine/Pumper and Truck Inventory121
Unit

Make

Year

Age

Unit

Make

Year

Age

Engine 1
Engine 2
Engine 3
Engine 4
Engine 5
Engine 6
Engine 8
Engine 9
Engine 10
Engine 11
Engine 12
Engine 13

H&W/Spartan
H&W/Spartan
Shawano/LaFrance
Casper/LaFrance
3-D/LaFrance
Western/Spartan
Casper/LaFrance
Shawano/LaFrance
HW/Spartan
Shawano/LaFrance
Casper/La France
Casper/LaFrance

1996
1996
2003
2005
1998
1992
2006
2001
1996
2003
2004
2004

9 Yrs
9 Yrs
2 Yrs
0 Yrs
7 Yrs
13 Yrs
0 Yrs
4 Yrs
9 Yrs
2 Yrs
1 Yrs
1 yrs

Engine 23
Engine 24
Engine 25
Engine 26
Engine 40
Engine 41
Engine 42
Engine 43
Engine 45

3-D/Spartan
Casper/LaFrance
3-D/LaFrance
Am LaFrance
H&W/LaFrance
Shawano/LaFrance
3-D/Spartan
Shawano/LaFrance
H&W/Spartan

1993
2005
1998
1998
1999
2001
1993
2001
1996

12 Yrs
0 Yrs
7 Yrs
7 Yrs
6 Yrs
4 Yrs
12 Yrs
4 Yrs
9 Yrs

Truck 1

Sutphen

1991

14 Yrs

Engine 14

Shawano/LaFrance

2001

4 Yrs

Truck 2

Spartan LTI

1993

12 Yrs

Engine 15

H&W/Spartan

1996

9 Yrs

Truck 3

Spartan LTI

1994

11 Yrs

Engine 16

3-D/LaFrance

1998

7 Yrs

Truck 4

Simon LTI

1989

16 Yrs

Engine 17

Western/Spartan

1992

13 Yrs

Truck 8

AM LaFrance

2001

4 Yrs

Engine 18

Western/Spartan

1992

13 Yrs

Truck 13

Spartan

1994

11 Yrs

Engine 19

Casper/LaFrance

2004

1 Yrs

Truck 22

Spartan

1995

10 Yrs

Engine 20

Marion/Spartan

1990

15 Yrs

Truck 25

Am LaFrance

1999

6 Yrs

Engine 22

Casper/LaFrance

2006

0 Yrs

Truck 41

Thibault

2001

4 Yrs

Table 63 shows the average age of apparatus by type and mileage (November 2005).
Table 63: PF&R’s Fleet by Age and Mileage122

Apparatus

Quantity

Average
Age

Engines
Aerial ladders
Special Units A
Marine Units B
Reserve Engines
Reserve Aerials

29
9
29
6
11
3

7
10
11
21
18
22

Fleet Total

87

12.8

Age
High/Low

Total
Mileage

15/1
16/3
37/1
78/3
24/12
26/19

1,485,506
541,893
411,511
–
995,882
214,023

51,224
60,210
15,241
–
90,534
71,341

3,633,815

48,670

Average
Mileage

High/Low
(Thousands)
105/2
88/26
114/1
–
116/7
72/70

A.

Special units include: 4 air units, 6 brush units, 1 command unit, 2 decon trailers, 1 dive rescue van, 1 foam unit,
3 hazardous material units, 1 marine response vehicle, 1 Special Operations Response SOR van, 1 heavy squad,
1 trench unit, 1 utility pick-up, 1 water tender, and 5 rescue units.
B.
Marine units include: 2 frontline fire boats, 1 reserve fire boat, 3 rescue boats.

121

Information in the chart based on background data sent by PF&R at the beginning of the project (November
2005)
122
Information as of November 2005. It does not reflect new vehicles for Station 8 and Station 22.
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PF&R has a total of 191 vehicles that include 87 fire suppression and special service
units, and 104 administrative, support, and light duty emergency vehicles.123
FRONT-LINE FIRE ENGINES AND TRUCKS: PF&R front-line fire apparatus is comprised
of 39 pieces of equipment that include 29 engines, nine ladder trucks and a squad. Fifty-five
percent of PF&R combined front-line fire apparatus is under 10 years old. The median age of the
PF&R’s front-line fleet is nine years, and an average age per unit of eight years. Table 64 shows
the number, percentage, and type of front-line apparatus based on age.
Table 64: Front-Line Engines and Trucks by Percentage of Age
Front-Line Apparatus
Engines*
Ladder Trucks*
Totals
Percent of Total

1-5 Yrs.

6-10 Yrs.

11-15 Yrs.

16-20 Yrs.

12
3
15
39%

10
2
12
32%

5
4
9
24%

2
0
2
5%

* Reflects new apparatus purchased thru FY05–06.

PF&R’s front-line apparatus conform to NFPA 1901 Standard for Automotive Fire
Apparatus, and other internal specifications. PF&R has standardized the basic design of their
front-line apparatus with over 50 percent of the current front-line fleet manufactured by
American La France Fire Apparatus. All PF&R front-line apparatus are equipped with Mobile
Data Terminals (MDTs).
PF&R’s 29 engines are equipped with 1,500 gpm pumps, and a minimum capacity 500gallon booster tanks, and carry 1,200 feet of 3-inch supply hose. More than half of the engines
are equipped with onboard foam systems. The configuration of compartment space on apparatus
has been standardized, which allows personnel to operate quickly and more efficiently during
emergency operations. The apparatus is functionally well-designed, and equipped with state-ofthe-art fire suppression and ALS equipment.
Standardizing PF&R’s front-line apparatus enhances operational efficiency during
emergency operations, and also helps reduces acquisition, maintenance and repair costs. By
standardizing apparatus design, PF&R is in a better position to purchase multiple units
depending on the type of apparatus it desires. It also saves money since standardized apparatus
use common parts in their construction, which allows PF&R to stockpile parts commonly used to
repair apparatus at lower costs.
Ladder trucks are typically provided in relationship to the degree of urban development,
including number of high-rise structures, population density, and the need for special equipment
and rescue capabilities. PF&R has nine front-line ladder trucks of various types, which consist of
one 100-foot aerial platform (Truck 1), one 100-foot service aerial (Truck 2), and seven 100-foot
123

Information provided by apparatus maintenance
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tractor drawn aerial ladders (Trucks 3, 4, 8, 13, 22, 25 and 41). Tractor drawn aerial ladders are
well suited for urban areas because they have better maneuvering capabilities on narrow city
streets and in heavy traffic congestion normally found encountered in urban areas.
Four of PF&R’s ladder trucks are due for replacement over the next four years including
trucks 1, 2, 4 and 13.
RATIO OF ENGINES TO TRUCKS: The ratio of engine companies to ladder trucks varies in
relation to the degree of urban development, and the need for aerial apparatus. In densely
populated cities, the engine-to-truck ratio is either 3:1 or 2:1 depending on the population
density. PF&R’s nine ladder trucks provide an engine-to-truck ratio of approximately 3:1, which
is a good balance for the size of the area covered, population, call demand and the risks present.
PF&R compares favorably to the comparison group, which average ratio is also 3:1. Table 65
shows the number of engines and trucks used across the selected comparison jurisdictions.
Table 65: Comparison of Front-Line Engine–Truck Ratio and
Engines per 10,000 Population

Jurisdictions
Cincinnati, OH
Kansas City, MO
Charlotte, NC
Seattle, WA
Portland, OR
Denver, CO
Sacramento, CA
Long Beach, CA
Average

Engines

Trucks

E:T
Ratio

26
33
37
34
29
26
22
22
29

12
12
14
11
9
14
8
4
11

2.2
2.8
2.6
3.1
3.2
1.9
2.8
5.5
2.7

Engines/
10,000
pop
0.79
0.75
0.62
0.60
0.52
0.47
0.47
0.46
0.57

PF&R’s 0.52 engines per 1,000 population, is consistent with the average comparison
group. Engines per 1,000 population varied from a low of 0.46 in Long Beach with a population
of 475,460 to a high of 0.79 in Cincinnati, with a population of 317,361. In comparison to other
fire departments, PF&R engine to truck ratio is about average.
Apparatus should not be purchased based solely on ratios. Ultimately, it is the location of
the trucks that determines the number of engines needed and hence the ratio. The need for truck
companies becomes greater with the increase in population density usually associated with large
numbers of multiple family dwellings or high-rise buildings.
RESERVE APPARATUS: Vital to any fire department is its reserve apparatus fleet. There
must be adequate replacement vehicles readily available when needed to maintain the operability
of the department. Table 66 summarizes PF&R’s reserve apparatus inventory, including the age
of each unit.
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Table 66: PF&R Reserve Engine and Truck Inventory*
Unit

Year

Age*

Unit

Engine 2R
1989
16 Yrs
Engine 4R
1987
18 Yrs
Engine 5R
1989
16 Yrs
Engine 12R
1982
23 Yrs
Engine 13R
1989
16 Yrs
Engine 14R
1981
24 Yrs
Engine 18R
1988
17 Yrs
Engine 24R
1989
16 Yrs
*All age information as of November 2005

Year

Age*

Engine 23R
Engine 24R
Engine 34R
Engine 43R

1993
1989
1986
1988

12 Yrs
16 Yrs
19 Yrs
16 yrs

Truck 10R
Truck 19R
Truck 20R

1986
1979
1985

19 Yrs
26 Yrs
20 Yrs

With regard to reserve apparatus, the NFPA standards state that as long as the piece is in
good operating condition, age may not be a factor. The one caveat is that no engine or ladder
should be more than 25 years old.
Under PF&R’s apparatus replacement plan, when front-line fire apparatus are retired
from active service they are normally placed into reserve status for an additional five years. After
25 years, these apparatus are either assigned to the training division for an additional three years
or are donated.
The department currently has 14 reserve engine and truck apparatus, which consist of 11
engines and 3 ladder trucks (Table 67). (Other reserve apparatus, such as fire boats, are discussed
below in Special Services Vehicles.) At least two pieces of the reserve apparatus (reserve truck
19 and reserve engine 16) exceed the NFPA maximum service life recommendation, which states
older apparatus can remain in reserve status for as long as it remains in good condition. While it
is most preferable not to use or rely on apparatus over 25 years old, PF&R does have an adequate
and sound reserve fleet.
Table 67: Reserve Apparatus
Auxiliary Front Line
Apparatus

0-5 Yrs.

6-10 Yrs.

11-15 Yrs.

15-20 Yrs.

21-25 Yrs.

26-30 Yrs.

0
0
0
0%

0
0
0
0%

1
0
1
1%

8
2
10
71%

2
0
2
14%

0
1
1
1%

Engines
Ladder Trucks
Total
Percent of Total

Recommendation 108: The fire department should sell or retire its oldest engine and
truck as soon as possible. The NFPA recommends that fire departments maintain at least a ratio
of 8:1 front-line to reserve apparatus. Since PF&R adequately meets the NFPA reserve apparatus
requirement, and has no special maintenance problem, disposal of these older units would have
little impact on the department suppression capabilities.

TriData, a Division of
System Planning Corporation

242

March 2006

Portland Fire and Rescue
Service Delivery System Study

Chapter IX. Support Services

Truck 19R, a tiller or tractor-drawn apparatus, is the only one of its kind in the reserve
fleet. This type of truck is beneficial for traveling on narrow streets. However, more important
than that is the length and effective reach of the ladder. If this vehicle is retired, PF&R still has
adequate reserve truck capacity. A one-for-one replacement with the reserve tiller truck is not
required.
SPECIAL SERVICES VEHICLES: The majority of the Bureau’s special service vehicles
were observed and reviewed, and appear to be in very good condition. Special service apparatus
are typically used less frequently than fire suppression apparatus and have relatively low mileage
and, therefore, are replaced based on age alone. The typical service life of a special service unit
is 30 years, which is an exception to the Bureau’s apparatus replacement plan criterion.

Over the next 15 years, PF&R is scheduled to replace seven special service units, which
are identified in their apparatus replacement plan. Two of PF&R’s marine vehicles are over 25
years old. Fireboat Campbell is 78 years old and the Marine Response Vehicle is 37 years old.
Fireboat Campbell is a PF&R reserve fireboat. It is in immaculate condition, similar to the
balance of PF&R’s other marine craft. PF&R recently purchased a new marine response vehicle
that is scheduled to be placed in service soon. PF&R received a donation of a personal watercraft
unit, which provides rapid river rescue response.
Table 68: Special Service Apparatus and Support Vehicles
Category
Air Units
Brush Units
Command Unit
Decon Trailers
Dive Rescue Unit
Foam Unit
Hazmat Units
Marine Craft*
Marine Response Unit*
Rescue Units
Special Operation Van
Heavy Rescue Squad
Trench Rescue Unit
Utility Unit
Water Tender
Total Units
Percent of Total

0-5 Yrs.

6-10 Yrs.

11-15 Yrs.

15-20 Yrs.

21-25 Yrs.

1

1
2

1

1

4

26+ Yrs.

1
2
1
1
2
3

1
2

1

1
1

2
6%

2
6%

5
1
1
1
1
17
47%

1
4
11%

6
16%

5
14%

* Fireboat Campbell 78 years old and Marine Response Unit 37 years old

PF&R recently purchased five new special service units through an Urban Area Security
Initiative (UASI) grant. These new apparatus include a structural collapse unit, mobile command
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unit, hazardous material response unit, and two Chemical, Biological, Radiological, Nuclear and
Explosives (CBRNE) heavy rescue units. These units replace state assets on loan to the PF&R,
and other city assets that have exceeded their service life.124
PF&R maintains five new rescue units in “ready reserve” status. One unit is staffed on a
24-hour callback basis to support the Police Department Special Emergency Response Team
(SERT) during special operations. The four remaining rescue units are maintained by PF&R as
rehab units for firefighters during major incidents, as back-up in case the City’s EMS third party
provider experience labor problems or strike, and as emergency transport units during major
incidents or a natural disaster. Two of the rescue units have been temporarily activated by PF&R
to lighten the EMS response burden on fire suppression units. The units are staff by personnel
whose station is undergoing renovation.
ADMINISTRATIVE AND SUPPORT VEHICLES: Table 69 shows the administrative and
support vehicles operated the by PF&R. These vehicles are in addition to the front-line apparatus
and other emergency response apparatus.
Table 69: Administrative and Support Vehicles
Vehicle Type

Number of Units

Sedans
Police Utilities
Mini Passenger Vans
Mini Cargo Vans
Full Size Passenger Vans
Full Size Cargo Vans
12 foot Step Vans
High Cube Van
¾ ton Pick-up Trucks
1 ton Pick-up Trucks
1 ton+ Pick-up Trucks
Subcompact SUV’s
1 ton Flat Bed Truck

50
4
7
5
2
7
2
1
6
3
2
4
1

Total Vehicles

104

City Fleet, a division of the City’s General Services Bureau, is responsible for the repair
and maintenance of PF&R’s administrative and support vehicles. City government transferred
this responsibility to City Fleet in an effort to consolidate and centralize the city’s vehicle
maintenance. Although City Fleet is responsible for repair and maintenance of these vehicles, all
costs associated with repairs, maintenance, and replacement is paid for by PF&R via interagency
agreement to City Fleet.
124

The new special service units are not reflected in Table 68 because they were not yet in-service.
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Each city bureau has a designated fleet manager who is responsible for tracking vehicle
mileage and coordinating preventive maintenance, and purchasing new administrative and
support units. The responsibility for the maintenance of light duty emergency units was the
responsibility of City Fleet. PF&R assumed this responsibility to improve service levels;
however, due to staff reductions resulting from budget cuts, this responsibility was transferred
back to City Fleet. Only those special service units reflected in the department’s apparatus
replacement plan are maintained by apparatus maintenance. Specifications for the replacement of
light-duty emergency response units are the responsibility of superintendent of apparatus
maintenance, and replaced based on the City Fleet replacement schedule.
The fire department budgets approximately $165,000 annually for the repair and
maintenance for these vehicles, and an additional $259,177 for the replacement of
administrative, support vehicles, and emergency special service units. Fleet vehicles are on a
nine-year replacement cycle, depending on the mileage and mechanical condition of the vehicle.
City Fleet performs vehicle maintenance based on manufacturer service
recommendations. Administrative and support units undergo preventive maintenance every
4,000 miles or eight months. Preventive maintenance includes three levels of service:
•
•
•

A-Service: Oil change and lubrication, lights including warning lights, and general
safety checks.
B-Service: A-Service plus brake inspection, electrical systems check, and a more
extensive safety inspection, lubrication of all doors, etc.
C-Service: A and B Services plus transmission and radiator inspections.

According to City Fleet, at least two A and B services are performed annually on
administrative and light emergency units, and the C-Service is performed approximately every
16,000 miles. The total cost of the basic preventive maintenance services is $330 per vehicle,
which does not include the cost of fuel and air filters, or other necessary mechanical repairs,
which are charged based on time and materials.
Overall, PF&R and maintenance personnel appeared to be pleased with the quality of
maintenance and repair service provided by City Fleet, with the exception of the time and
logistics required to complete the service. At this time, apparatus maintenance lacks a sufficient
number of mechanics to take on the maintenance responsibility of the administrative and support
fleet. (This will be discussed below, in Apparatus Maintenance.)
Apparatus Maintenance – Emergency response vehicles are very specialized and
require sophisticated upkeep. They must be dependable beyond the “fail-safe” standard. These
apparatus are expensive and carry a large amount of specialized equipment and tools that in
many instances can cost as much as the vehicle itself. They must perform reliably at the scene of
an emergency.
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OVERVIEW: Over all, vehicle safety and maintenance is the responsibility of the
Apparatus Maintenance. The personnel assigned to Apparatus Maintenance have done an
excellent job maintaining PF&R’s fleet of front-line and other emergency apparatus. Eight
personnel are assigned to Apparatus Maintenance, which include the Apparatus Maintenance
Supervisor, six full-time Emergency Vehicle Technicians (EVT’s) counting one temporarilyfilled vacant full-time EVT position, and one part-time EVT position. Table 70 lists the number
of personnel, and their positions within Apparatus Maintenance.
Table 70: Staffing Apparatus Maintenance
# of Personnel
1
4
1*
1
1**
* Temporarily filled

Title

Assignment

Vehicle Maintenance Supervisor II
Vehicle and Equipment Mechanics
Vehicle and Equipment Mechanics
Vehicle and Equipment Mechanics
PT Vehicle and Equipment
Mechanic

Apparatus Maintenance Supervisor
Emergency Vehicle Technician
Vacancy
Emergency Vehicle/SCBA Technician
Emergency Vehicle Mechanic

** .56 FTE

Over the past five years, Apparatus Maintenance has lost several positions for various
reasons. These include the office administrator, a shop foreman position, and one emergency
vehicle technician position. The loss of these positions has made it difficult for apparatus
maintenance to keep pace with growing maintenance demands. Apparatus maintenance must pay
overtime weekends and evenings in an effort to keep pace with the growing demands. In addition
to overtime, many repairs normally handled by Apparatus Maintenance are outsourced to local
vendors because there are not enough personnel to perform the work. The fiscal year is only half
over, and apparatus maintenance has already exceeded the dollar amount paid to outside vendors.
The Apparatus Maintenance Supervisor spends most of his time coordinating the day-today maintenance, supervising mechanics, and performing administrative duties. The loss of the
shop foreman position has made it practically impossible for the Apparatus Maintenance
Supervisor to focus his full time and attention on the broader picture of planning, organizing,
directing, and coordinating Apparatus Maintenance activities with other divisions within PF&R,
and other outside interests.
Apparatus maintenance also lost administrative support that played a key role in
coordinating the shop’s administrative and clerical activities. The Apparatus Maintenance
Supervisor has attempted to juggle these administrative activities in addition to his normal duties,
but despite this gallant effort, many of the shops administrative matters are falling through the
cracks.
Data is not being entered into the Apparatus Maintenance Data System (AMS) in a timely
fashion. It was reported that repair tickets have not been entered in the system since March 2005.
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Employee training records have not been updated for at least a year and in some cases, even
longer. Simply put, apparatus maintenance needs administrative support, and quick, if not fulltime, at least on a part-time basis. Having up-to-date and accurate information concerning the
status and condition of PF&R’s fleet is critical, especially in matters concerning planning and
budgetary issues.
Recommendation 109: PF&R should fill the current fulltime EVT vacancy at
Apparatus Maintenance with a permanent position. PF&R mechanics are overloaded with
vehicle repairs and schedule maintenance. A shortage of mechanics and a steadily increasing
workload has resulted in overtime pay just to keep pace with vehicle repairs, and the situation is
not expected to improve anytime soon. Filling the vacancy will help ensure that at least five full
time EVT’s are on the floor each day.
Recommendation 110: PF&R should upgrade the Apparatus Maintenance part time
EVT position to a full-time. The additional EVT position would lesson the workload on
mechanics and help reduce overtime, and costs associated with send overflow work to vendors.
Recommendation 111: PF&R should restore the shop foreman’s position. This position
is critical to the day-to-day supervision of EVT’s and coordination vehicle maintenance activities
on the shop floor. Having a foreman to coordinate the shops day-to-day maintenance activities
allows the Supervisor to focus his full-time attention on the broader aspect of planning,
organizing, and directing PF&R’s maintenance needs.
Recommendation 112: PF&R should provide Apparatus Maintenance with either fulltime or at least part-time administrative support. The Apparatus Maintenance Supervisor spends
much of the day balancing the shops administrative needs with coordinating and managing
PF&R’s maintenance activities. The combination of the two has become overwhelming for one
person to effectively handle. Data normally entered into the Apparatus Maintenance Data System
has been collecting for months and has not been entered into the system, and the situation only
appears to be getting worse. Administrative support, even if part-time, would be a tremendous
help in at eliminating the backlog of paperwork, and will free the Supervisor to coordinate and
manage the apparatus maintenance functions.
MECHANIC CERTIFICATIONS: Because of the complex systems associated with fire
apparatus, an emergency vehicle technician must have knowledge and training that exceed that
of typical automotive mechanics. The emergency equipment mechanic must be able to inspect,
diagnose, maintain, repair, and test the many functions of the fire apparatus. It is the
responsibility of PF&R to assure that its vehicles are maintained by qualified mechanics in
accordance with their competencies.125

The emergency services have always ensured that response and rescue personnel are
trained and certified to the appropriate levels based on “accepted standards,” such as NFPA
standards for firefighters and fire officers. Emergency vehicle technicians also need training,
education, and certification in their specialty. Servicing emergency fire apparatus by certified
technicians should lead to more reliable equipment, enhancing the safety of the public and
125

NFPA Fire Protection Handbook, 19th Edition Volume I
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emergency personnel. It also increases firefighter confidence in the quality of the maintenance
and reliability of the PF&R’s emergency equipment.
According to the Deputy Chief of Logistics, PF&R’s mechanics are not required to have
EVT training and certification. However, training records provided by apparatus maintenance
show that the EVT’s are well-trained and experienced. All EVT’s have attained certification on
their own time. The EVTs have been certified through either the Emergency Vehicle Technician
Commission and/or the National Institute of Automotive Service Excellence (ASE). The
majority of the mechanics have also taken other professional development and technical courses,
in addition to those required under the EVT and ASE certification programs.
PF&R has been proactive in their support for professional development. PF&R offers to
arrange and pay for any training and certification examination. However, according to some
PF&R officials interviewed, many of the mechanics are frustrated over investing their time and
energy in training and not being fairly compensated for obtaining a higher level of proficiency.
This could have a significant impact on PF&R’s apparatus maintenance program. In order to
maintain their certifications, mechanics must recertify in the discipline every few years. Training
records indicate that many of the mechanics certifications are approaching expiration or have
already expired. With the City’s continued effort to consolidate vehicle maintenance under a
central maintenance facility, it would be in the best interest of PF&R to resolve this issue as
quickly as possible. If PF&R’s mechanics fail to maintain their EVT recertification, the city
might move to transfer fire apparatus under the City’s central maintenance facility, as many
other cities have already done.
PF&R should explore establishing incentives to entice mechanics to seek training and
maintain their mechanic certifications. One method would be to tie pay increases to different
levels of mechanic certifications and recertification. Any such program should be tied to the
NFPA standards for the Emergency Vehicle Technicians position.
Recommendation 113: PF&R should consider establishing a mechanic certification
program consistent with the Emergency Vehicle Technician Certification Commissions
Apparatus Technicians ratings, of Level I, II, and Master Fire Apparatus Technician. PF&R
should consider developing proficiency pay or other incentives to entice mechanics to obtain
Master Fire Apparatus Technician certification. To ensure continuing education, mechanics
would have to train and recertify to retain any offered incentive. According to fire officials, the
tradesman assigned to the building maintenance unit must be licensed and certified in their
particular discipline. It is not unreasonable to require fire apparatus mechanics to hold and
maintain their certifications as well.
PREVENTIVE MAINTENANCE: Despite a shortage of mechanics and a reduction in the
shop’s workload, PF&R has one of the best-maintained fleet of apparatus that we have seen.
Most of the credit goes to the station personnel who are the first link in the preventive
maintenance chain, and Apparatus Maintenance staff who maintain PF&R’s apparatus.
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PF&R has a comprehensive preventive maintenance program that begins in the fire
stations. Station personnel inspect the apparatus on a daily basis and make any minor repairs
when possible. Problems that exceed their capability are promptly referred to Apparatus
Maintenance for repair.
PF&R’s basic preventive maintenance follows the NFPA 1915 Standard for Fire
Apparatus Preventive Maintenance Program. Preventive maintenance appointments are
scheduled by the Apparatus Maintenance Supervisor. Front-line apparatus undergo scheduled
preventive maintenance every six months, and reserve apparatus once a year regardless of
vehicle mileage. For busy apparatus, preventive maintenance should be based on both time
and/or mileage. According to the Apparatus Maintenance Supervisor, apparatus mileage for
some of the City’s busier stations has almost doubled as the result of EMS response activity.
Normally, this would signal the need to increase the number of scheduled appointments.
However, there are not enough mechanics to handle additional check-ups and keep pace with
other equipment repairs.
A basic check-up takes approximately 18 hours to complete. Apparatus maintenance
budgets approximately $130,200 per year for preventive maintenance activities, or $1,400 per
unit per visit for a basic preventive maintenance service, which includes parts and labor.126
However, this amount could be higher depending on the extent of any other problem discovered
during the check-up. Maintenance records provided by PF&R shows the costs of major repairs to
apparatus have increased 138 percent in the past five years. The largest dollar increase was
between FY02–03 and FY03–04. Table 71 shows the increase in major repair costs.
Table 71: Major Repairs Costs 2001- 2004
Fiscal Year
FY00–01
FY01–02
FY02–03
FY03–04
FY04–05

Major Repair
Costs
$144,528
$147,743
$208,766
$287,328
$343,856

Overall Change
From FY00–01 to FY04–05

Percent
Change
2.2%
41.3%
37.6%
19.7%
138%

There may be a positive correlation between the increase in the number and amount of
repair costs and increased call volume. The number of fire apparatus responses (to engines and
ladder trucks) has increased since rescue units were fazed out of the Bureau. Some rescue units
126

The total budget is an estimate. It assumes $1,400 per maintenance visit of front-line and reserve apparatus.
Front-line apparatus are maintained at least twice per year, and reserve apparatus once. The equation is (39 front-line
apparatus x $1,400 x 2) + ($15 x $1,400) = 130,200.
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are used to deliver services where fire stations are being remodeled. Additionally, maintenance
repair costs may have increased because more maintenance and repairs are outsourced to other
vendors due to an inadequate number of EVTs in Apparatus Maintenance. Age of units may also
contribute to increased repairs and repair costs.
Recommendation 114: Review maintenance records and data to determine why costs
have increased so much. Disaggregating the data may reveal some variations that are not
common, and could be fixed easily.
Recommendation 115: Based on PF&R’s increase response activity, Apparatus
Maintenance should reevaluate the amount of time between preventive maintenance services
of apparatus assigned to the City’s busier stations. The cost of a preventive maintenance service
is a bargain compared to the cost associated with major repairs to engine and drive trains. It has
also been reported that vehicle mileage in some of the City’s busier stations has almost doubled
over the past few years. That being the case, it presents a strong argument to perform preventive
maintenance based on both mileage and time (or whichever target the apparatus meets first).
MAINTENANCE FACILITY: Basic maintenance is performed at the apparatus maintenance
facility by PF&R’s EVTs. The facility has four large bays and is better equipped than others we
have seen. Although the facility is large in terms of square footage, the shops ceiling is only 15
feet high. The low ceiling clearance makes it very difficult to work on the newer apparatus
inside. If it becomes necessary to tilt the cabs to work on the engine, transmission, or pump,
these units have to be worked on outside. This makes it very difficult for mechanics especially
during periods of inclement weather.

Additional Maintenance: Personnel assigned to the Apparatus Maintenance are crosstrained to perform a wide variety of maintenance and repair tasks including repairs to single and
multi-stage centrifugal pumps, hydraulic systems, brake systems, and limited repairs to engine
and drive train. Major repairs that exceed the shop’s capabilities, including major engine and
transmission work, body work, and front-end alignments, and tire repair and replacement are
outsourced for repair.
During one of the scheduled check-ups, apparatus maintenance performs annual pump
tests and tests both ground and aerial ladders. At least every five years, aerial ladders under go
the NFPA 1914 Manufacture Non-Destructive Recertification Test. This test is performed by an
outside contractor. One of the EVT’s is crossed-trained and certified as a Self-Contained
Breathing Apparatus (SCBA) repair technician, which give apparatus maintenance the capability
to internally test and repair breathing apparatus. Having this capability is a tremendous cost
savings to PF&R, and reduces the down time of the Bureau’s breathing apparatus.
Due to the heavy workload, EVT’s perform limited repairs to power tools, nozzles, and
other small equipment. The majority of small power tool and equipment are contracted out for
repair. Most fire department shops handle these type of repairs internally, which saves a
significant amount of money and normally reduces the down time of the equipment. These types
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of repairs are so prevalent that many departments assign a full time position for this purpose
alone. If PF&R should hire additional EVTs as previously recommended, one of those
individuals could be assigned this responsibility. Ideally, all of the EVT’s should be involved in
this task.
APPARATUS MAINTENANCE SYSTEM (AMS): This system was developed exclusively for
Apparatus Maintenance by the City’s information technology department. The current software
is capable of generating variations of basic reports which include tracking apparatus repairs,
apparatus preventive maintenance check-ups, vehicle fuel consumption, mileage, annual ground
ladder tests, annual aerial ladder and pump tests, outsourced repair work, and apparatus
specifications.

The current software is not capable of tracking the length of time that apparatus is out-ofservice, which is important for assessing the efficiency of the department in keeping its
equipment available, and for identifying apparatus that experience a disproportionate number of
operational problems and/or mechanical breakdowns.
The system is not capable tracking the shop’s parts inventory. The current method used
for tracking parts is antiquated and unreliable. Basically, it is the mechanics responsibility to
submit a handwritten list to the shop office of the parts used to repair apparatus so that they can
be replenished. It was not known if the AMS can be adapted to function as an automated
inventory tracking system. It may be possible to up-grade the existing Apparatus Maintenance
System to fulfill this need. Ideally, the AMS should generate the repair orders, and charge all
parts used in the repair of the apparatus and/or equipment to the repair ticket. This will provide
the shop an accurate accounting of the parts used, actual repair cost per unit, and quantity of
parts on hand.
It is not known if existing AMS software can be upgraded to handle these additional
applications, or whether it is even worth the expense of trying to upgrade the system. Another
consideration would be to purchase an off-the-shelf software package that would address
apparatus maintenance needs. There are many excellent user-friendly off-the-shelf Fleet
Management software products for under a $1,000 that addresses all of these concerns.127
Recommendation 116: Upgrade the AMS software to track inventory parts. If the
software does not have these upgrades, consider purchasing an off-the-shelf program to track
inventory and parts data. There are many inexpensive user-friendly Fleet Management software
packages available that can accomplish exactly what PF&R seeks. We urge PF&R to at least
contact an outside software manufacturer, and examine their product capability. These systems
are specifically designed for managing large fleets. Many of the websites are interactive and will
demonstrate the many capabilities that these system possess, such of tracking apparatus

127

One example is a product called Innovative Maintenance Systems. Their software is currently used by fire and
police department throughout the United States.
TriData, a Division of
System Planning Corporation

251

March 2006

Portland Fire and Rescue
Service Delivery System Study

Chapter IX. Support Services

preventive maintenance, repairs, down time, parts and inventory, reports including a wide variety
of analytical reports.
Apparatus Replacement – An aggressive and structured apparatus replacement
program ensures the reliability of PF&R’s fleet without placing a sudden financial burden on
local government to replace an excessive number of vehicles at one time. During the 1980s,
PF&R adopted a 15-year/100,000 miles apparatus replacement plan. PF&R’s plan is modeled
after the National Fire Protection Association recommendation that front-line fire apparatus be
retired after 10 to15 years of active service depending on the apparatus routine workload,
physical condition, and maintenance and repair cost history. Mileage is not a factor in the NFPA
replacement plan.

Under the PF&R plan, front-line apparatus are retired from active service after 15 years
or 100,000 miles. These units are then placed into reserve status for an additional five years.
Displaced reserve apparatus are generally assigned to the training academy for an additional two
to three years for training purposes, and then finally disposed of.
The normal life expectancy for front-line apparatus will vary from jurisdiction to
jurisdiction, depending on the amount of use the equipment receives, and the adequacy of
PF&R’s maintenance program. Age in and of itself should not be the sole factor in determining
when to retire apparatus. Other factors such as the apparatus mileage, operational condition, and
maintenance costs should be factor in as well.
Portland’s plan is consistent with the upper end of NFPA and other national standards,
based on age. The NFPA sets out recommendations regarding the age of first-line as well as
reserve apparatus in the Fire Protection Handbook (19th Edition). For first-line apparatus the
NFPA states, “In general, a 10- to 15-year life expectancy is considered normal for first-line
pumping engines. First-line ladder trucks should have a normal life expectancy of at least 15
years.” After 15 years of front line service units are to be placed in a reserve status for an
additional 5 years. Portland will also replace a unit when it exceeds 100,000 miles. (More
discussion on mileage is noted later in the chapter.) Notwithstanding the repeated budget
constraints in recent years, the replacement program has been kept up-to-date. As of June 30,
2005, PF&R has five engines, one truck and one squad that exceed the replacement schedule.
PF&R uses a collaborative approach when replacing apparatus. The Deputy Chief of
Logistics and the Apparatus Supervisor jointly determine which apparatus are to be retired based
on the department’s replacement criteria. An apparatus committee comprised of over 20
personnel including command officers, fire suppression personnel in different areas of expertise,
and union representation provides recommendations from the user’s perspective. The Apparatus
Supervisor is responsible for developing the apparatus specifications based on the apparatus
committee’s recommendations, and available funding. This system has proven to be very
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successful. PF&R front-line apparatus are some of the best equipped and maintained apparatus
we have ever seen.
Under the replacement plan, 1/15th of PF&R’s front-line apparatus should be replaced on
an annual basis. Based on 39 pieces of front line apparatus, the department would need to replace
at least two to three pieces of apparatus annually to keep pace with replacement schedule. At this
rate of replacement, the average age of the department’s front-line apparatus would be
approximately 8 years.
As a result of past budget constraints, PF&R’s replacement plan is slightly behind
schedule (by one year). Based on apparatus deliveries thru FY05, the median age of PF&R’s
apparatus is nine years, and the average age is eight years. If PF&R can maintain the apparatus
replacement plan, it will ensure that the department’s apparatus remain reliable and safe. It will
also ensure that they stay abreast of all new safety and technological enhancements, and other
improvements made by apparatus manufacturers.
Under the department’s replacement plan, all delayed purchases are carried over and
added to the list of apparatus scheduled for replacement that fiscal year. That could result in a
backlog of apparatus awaiting replacement.
Delays in or under-funding of apparatus replacement will eventually lead to a growing
backlog. The result will either be a large financial hit on the City (trying to make up the
difference at one time) or compromised safety by having older apparatus that are more
vulnerable to mechanical problems. The best way to eliminate backlogs is by spreading the
replacement of apparatus as evenly possible over the course of the replacement plan.
One way to manage the problem is by not using mileage as a primary criterion for
replacing apparatus for several reasons. Mileage alone is not a reliable predictor, particularly in
cases where apparatus are properly cared for and maintained (as is done in Portland). Mileage
and the vehicle’s age should be used in conjunction with other indicators such as the condition of
the apparatus, maintenance history, and workload. All of these factors should be taken into
consideration in their totality. PF&R apparatus are well maintained and in excellent condition.
There is no doubt based on our observation that the replacement of some of the apparatus over
100,000 miles could be delayed at least a year if properly maintained.
Another solution is to consider a lease or lease purchase arrangement. Under such a
program income tax benefits and depreciation accrue to the actual, commercial owner of the
apparatus; and the fire department, which is tax exempt, realizes savings in overall life cycle
costs. Additionally, the department does not have to expend a large sum of money at one time
but can spread the cost of apparatus over several years. The department does not have capital tied
up in the event the department wishes to trade, exchange, or dispose of the apparatus. Closed and
open-ended leases are available, and the department should carefully evaluate them. Any lease or
lease purchase agreement should clearly spell out who is responsible for maintenance, repairs,
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and liability. Any agreement should also clearly state the conditions under which the either party
may terminate the agreement.128
Recommendation 117: Maintain the current 15-year apparatus replacement schedule
for engines and ladder trucks. The current replacement criteria is appropriate within the
Portland system, and front-line units may see some relief if additional rescue units are added to
the fleet. The current fleet of front-line engines and trucks has a replacement value of over $20
million in 2005 dollars (about $400,000 per engine and $950,000 per ladder). A straight-line
calculation utilizing a 15-year replacement schedule would indicate that approximately $1.6
million in replacement costs per year should be earmarked for apparatus replacement.129 This
number is exclusive of secondary vehicles (Tenders, Brush Units, Air & Light, Hazardous
Materials Vehicles, Fireboats, Staff and Utility vehicle, etc.), which also have considerable
budget impact.

There will be challenging periods ahead, when the schedule replacement of apparatus
may have to be delayed which will undoubtedly create a backlog. However, addressing the
problem now will help minimize future backlogs making them less painful to overcome and put
the replacement plan back on track.
PF&R does not utilize a Fire Impact Fee for the purchase of capital items necessitated by
new growth. Many agencies utilize this alternative revenue stream to build new fire stations, and
purchase apparatus and equipment. Impact fees typically cannot be used for the replacement of
exiting capital. The intent of impact fees is to fund the additional capital items that are required
to serve new growth. It is estimated that as many as 75,000 new housing units are planned for the
city. Fire and EMS impact fees in many communities have been set at $500 per household. The
formula for developing an impact fee is very complex and must evaluate the value of all assets
held by the agency and the pro-rated share of that value among the existing housing inventory. If
we assume an impact fee of $500 per new household built, and the assumption of 75,000 new
housing units, this would equate to over $37 million in additional revenue for capital purchases.
Recommendation 118: Consider the adoption of a Fire Impact Fee to help fund the
additional capital that will be required as a result of new growth. PF&R and City Council
should work together to balance the replacement plan by eliminating the backlog.

A secondary consideration may be to consider a lease/purchase program. Under such a
program PF&R could leverage their purchasing power by spreading the cost of more apparatus
over several years. The department does not have capital tied up in the event the department
wishes to trade, exchange, or dispose of the apparatus. Closed and open-ended leases are
available, and PF&R should carefully evaluate them. Any lease purchase agreement should
clearly spell out who is responsible for maintenance, repairs, and liability.

128
129

National Fire Protection Handbook, Nineteenth Edition.
Number should also include inflation and compounding interest
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Facility Maintenance – One of the most important elements of a fire station is whether
or not it represents a safe and efficient environment for personnel to use. PF&R is in the final
phase of a $53.8 million renovation project for PF&R’s fire stations. The purpose of the
renovation project is to bring the City’s fire stations into compliance with all federal, state, and
local essential facilities standards, which include seismic upgrade and building code, and the
America Disabilities Act (ADA) improvements. All renovations and new stations are complete
except for Stations 1, 15, 18, 21, 24, 27 and 43. The department expects that renovations to
Stations 15, 24 and 43 will be completed in 2006. No decision has been made as to whether
PF&R Administrative Office Headquarters and Station 1, will undergo renovation or be
relocated. The decision on Station 18 and 21 has been delayed pending recommendations
contained in this report.

Seventeen randomly selected fire stations were visited during our site visit to evaluate the
condition and station accommodations, and meet with station personnel. What we found was
very impressive. The City’s $53.8 million renovation project was a very worthwhile investment.
PF&R stations are textbook examples out of the NFPA Fire Protection Handbook as to how a
fire station should be designed. The fire stations, including those that have not been renovated
were clean and meticulously maintained both inside and out, which was quite a surprise
considering many of these stations were originally built during the 1950s and 1960s.
Renovations had been completed on all but four of the stations we visited; these include stations
1, 15, 18, and 24. The following are some examples of building renovations and upgrades:
•
•
•
•
•
•
•

Seismically upgraded
Smoke detectors
Individual sleeping rooms
Specially ventilated PPE
Physical fitness area
Natural gas generator
Medical supply storage

•
•
•
•
•
•
•

Automatic sprinklers
Fire alarm system
Decontamination room
Two PC’s/CAD
Watch office
Exhaust extraction system
ADA Accessibility

Functionally, the stations we visited easily accommodated the current apparatus and
crews operating out of the station. In fact, many of the single company stations have the capacity
to accommodate additional apparatus, including aerial ladders if necessary. This is a concern in
the southwest quadrant of the city where ladder truck coverage is very thin. Stations 5 and 18
could accommodate a ladder truck. (This was discussed in Chapter V, Station and Apparatus
Deployment).
The reason PF&R facilities are in such good condition is because they are internally
responsible for maintenance and repairs to their infrastructure. PF&R’s Building Maintenance
unit is responsible for maintaining PF&R facilities. We found this to be an unusual arrangement
since most cities normally centralize all building maintenance activities under one city
department. The City of Portland at one time attempted to merge PF&R’s Building Maintenance
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unit with City’s Facility Services division but abandoned the idea because the City felt the
Facility Service division could not meet PF&R’s high standards and reduce costs.
Surprisingly, all of PF&R’s facilities are maintained by only eight personnel who are
assigned to the building maintenance unit. These include a one senior facility maintenance
supervisor, one facility maintenance supervisor, one painter, one electrician, two facility
maintenance mechanics, and two carpenters. The department’s facility maintenance mechanics
are general trade personnel who perform basic repairs to facilities similar to building engineers.
These are non-uniformed civil service positions. All tradesmen who work out of Building
Maintenance are required to be licensed tradesmen in their field of expertise.
There is an enormous benefit in having PF&R maintain their facilities. It ensures that all
maintenance needs and unsafe conditions are quickly addressed reducing the risk of on-the-job
injuries, and improving personnel safety. The department has better quality control and
accountability over maintenance of their facilities. Overall, quality maintenance results in lower
maintenance cost, improved safety, and better employee moral.
PF&R’s massive renovation project is still underway. The project is coordinated by the
Senior Facility Maintenance Supervisor. This person meets on a regular basis with design
engineers and architects to discuss any issues or concerns involving the project, and is ultimately
responsible for ensuring the projects remain on schedule.
The day-to-day operation of Building Maintenance is coordinated by the facility
maintenance supervisor. This individual schedules repairs and routine maintenance of PF&R’s
facilities. Approximately 1,700 work orders are handled by building maintenance on an annual
basis. According to Portland fire officials, it costs PF&R approximately three quarters of what it
costs General Services to maintain the Portland Police Bureau facilities.

DISPATCH AND COMMUNICATIONS
911 and dispatch duties are the responsibility of the Bureau of Emergency
Communications (BOEC). This agency acts as the primary system access point for Multnomah
County including the cities of Portland and Gresham, the Port of Portland, and American
Medical Response (AMR). All emergency dispatching of fire, EMS and law enforcement for
Multnomah County is done from BOEC. Non-emergency communications are transferred to the
appropriate service point.
BOEC is a separate public service agency with its own management and line staff.
Employees are trained in multiple aspects of emergency communications including all major
branches. The communications system is an 800 Mhz, truncated system, with each agency
having assigned talk groups. The system compliments the extensive automatic and mutual aid
provided by allowing for easy inter-agency communications.
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Fire Department Representation – PF&R has limited representation at BOEC. An
emergency operations chief is responsible with providing liaison between BOEC and PF&R. The
current representative is knowledgeable with the working of the system and provides the best
oversight possible for the situation.

An operational liaison is provided by a lieutenant that staffs the fire dispatch area on
weekdays between 0700 and 1900 hours. When the lieutenant is working, all communications
issues are channeled through him. During evening hours or when the lieutenant is unavailable,
either the on-duty chief officers or the designated chief liaison is contacted.
Until recently, a PF&R lieutenant was assigned to communications on a 24/7 basis. A
casualty to citywide budget cutting, staffing was reduced to the current 12-hour, daytime person.
Field personnel have commented that since this occurred, the quality of oversight and of
dispatching has declined. Inaccurate fire dispatching, failure to follow the medical priority
dispatch protocols, and other similar complaints were voiced throughout the city.
Medical Priority Dispatch – In Portland, a coordinated multiple agency response is
essential to successfully provide public safety. BOEC not only receives calls, but must prioritize
their importance, provide pre-arrival instructions, and determine which agencies will be
dispatched. This challenge makes accurate use of medical priority dispatch an essential element.

Most of the complaints from the field involve “over-dispatching” fire first responders on
medical emergencies. Often, first responder fire units arrive to find the patient’s condition to be
either less serious or different from the dispatch information. Unfortunately, the examples cited
by field personnel are anecdotal, with few records available for analysis.
The Medical Director for BOEC is Dr. Jui, who also serves as the Medical Director for
all jurisdictions partnering with the center. Dr. Jui advised that there is a quality management
component to dispatch, but concedes that more is needed. BOEC staff has quality management
personnel, but their duties allow insufficient attention to these matters.
Both the fire department involvement and medical priority dispatch issues center around
the lack of attention to the processes critical to PF&R. The following recommendations should
benefit both areas.
Recommendation 119: PF&R should have 24-hour representation at the fire dispatch
center. This should be a lieutenant who has the ability to provide liaison with dispatch personnel
and assist with medical priority dispatch quality management. When the assigned officer is offduty, another qualified officer or firefighter should substitute.
Recommendation 120: The medical director should assure that between two to five
percent of all EMS requests are reviewed for medical priority dispatch quality management
purposes. Appropriate remedial education and other actions should be instituted.
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Recommendation 121: The EMS Program Manager should collect information on
medical priority dispatch compliance and make that part of the EMS quality management
profile. She could also assist the communications battalion chief and on-duty lieutenant by
coordinating field complaints and questions.

PF&R is a national model for automatic and mutual aid programs. The seamless
operation between agencies works as a powerful tool to enhance public safety. The same goals
should be set for work between PF&R and BOEC.
Recommendation 122: BOEC and PF&R personnel should develop a closer working
relationship. For example, the BOEC and PF&R quality management personnel should have
more contact. Fire dispatch personnel could be offered annual ride-a-long opportunities with the
PF&R battalion chiefs.
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APPENDIX A: FIRE PREVENTION STAFFING COMPARISON
The following table is a comparison of current positions between Portland, Long Beach
& Ft. Worth Fire Prevention bureaus.
Position Title

Long Beach
2005

Ft. Worth
2003

131

FIRE PREVENTION ADMINISTRATION
1 Deputy Chief
1 Battalion Chief

Fire Marshal
Deputy Fire Marshal

Plan Check
1 Civilian Plan Examiners

Senior Plan Examiner

N/A

Plan Examiners

2 Civilian Plan Examiners

Development Services Technician

1 Assistant Chief

1

2

1 Sr. Fire Protection
Engineer
N/A

1 Supervising Engineer

2 Fire Prevention Spec.
Plan Examiners
N/A

5 Inspector Specialists

3

Senior Plan Examiner

Portland
2006

1 Deputy Chiefs

2 Battalion Chief

Administration Sub-Total

Senior Fire Inspector

130

N/A

Construction, Fire Protection Systems & High Rise Inspection
132
1 Firefighter
3 Captains

1 Senior Inspector

1 Development Services
Tech. II
1.3 Senior
133

Inspectors
Fire Inspector

3 Firefighters

2 Lieutenants

Development Services Technician

N/A

Construction Contract Deputy Insp.

1 Civilian Fire Inspector

Construction Enforcement Sub-Total
Senior Fire Inspector
Fire Inspector

8

Fire Inspector (Hazmat Investigator &
Environmental Crimes)
Fire Insp. (Business Plans)

8

3.5

7

Fire & Safety Public Education:
N/A
1 Civilian Public Educator

Public Education Sub-Total
1 Senior Fire Inspector
Fire Insp. (Tank Insp.)

N/A

Existing Structures Code Enforcement
1 Firefighter
1 Captain
N/A
l Lieutenant
2.5 Firefighter
5 Firefighters

Existing Structure Enforcement Sub-Total
Senior Public Educator
Public Educator

134

1

N/A
N/A
0

Environmental Enforcement
1 Civilian Senior Fire Insp.
1 Captain (Hazmat)
1 Firefighter
N/A
1 Firefighter

2 Lieutenants (Hazmat)

1 Civilian Fire Inspector*

N/A

135
5 Inspectors
1.5 Development
Services. Tech. II
12.8
2.7 Senior Inspectors
N/A
16 Inspectors
18.7
.5 Sr. Inspector
4 Inspectors
4.5
N/A
N/A
N/A
N/A

130

This is the number of positions proposed in March 2005 which increased the fire prevention bureau staffing by 2 positions over the existing
number.

131
132
133
134
135

This is the number of positions proposed in early 2003.
A captain was assigned to inspect sprinkler systems, 1 was assigned to alarms and 1 to standpipes.
This includes .4 Sr. Inspector in Fire Alarms, .4 Sr. Inspector in Suppression Systems, .5 Sr. Inspector in Special Use.
A lieutenant was assigned to inspect sprinkler systems and 1 to inspect alarm systems.
This includes 1 Inspector in Fire Alarms, 2 Inspectors in Suppression Systems and 2 Inspectors in Special Use.

TriData, a Division of
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Position Title
Environmental Sub-Total

Long Beach
2005

130

Ft. Worth
2003

4

131

Portland
2006
0

3
Harbor

Captain
Fire Inspector
Harbor Sub-Total
Senior Fire Inspector
Fire Inspector

1 Captain*
1 Firefighter*

N/A
N/A

2

0

Special Events
1 Civilian Sr. Fire Inspector
5 Firefighter

N/A
1 Firefighter

Positions Not Identified
Captain
Lieutenant
Fire Investigators
Security & Investigations Sub-Total

1
.5 Senior Inspector
2 Inspectors
.5 Development
Services Tech. II

Development Services Technician II
Special Events Sub-Total

1 Inspector Specialist
N/A

6

3

1

Fire Prevention Planning
136
N/A
3 Firefighters*
Fire & Environmental Crime Investigations
1 Captain
N/A
N/A
N/A
3 Fire Investigators
N/A
4

N/A
1 Captain
N/A
7 Investigators

N/A

8

N/A

.5*

TOTAL PROFESSIONAL POSITIONS

27

23

50.5

Less Non-Comparable Positions*

(3)

(3)

(.5)

TOTAL COMPARABLE PROFESSIONAL POSITIONS

24

Training

N/A

20

40

Business Operations Supervisor

CLERICAL STAFF
N/A

N/A

Administrative Supervisor

N/A

N/A

1 Business Operations
Supervisor.
1 Administrative
Supervisor
1 Administrative
Assistant
1.5 Clerks
N/A
1 Senior Administrative
Specialist
2 Clerks

Bureau Secretary
Permitting & Billing Clerk
Environmental Clerk
Fire Investigations Clerk

1 Secretary
1.5 Clerks
.5 Clerk
1 Clerk

3 Clerical Assistants
N/A
N/A

Code Enforcement Support

N/A

N/A

TOTAL CLERICAL POSITIONS

4

3

7.5

23

57.5

TOTAL COMPARABLE POSITIONS

136

28

These positions should not be included in comparisons as they are special functions that are not typical to most fire prevention bureaus.
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APPENDIX B: WORKLOAD ANALYSIS FOR FMO
The table below is a computation of available time for productive work in the Fire
Marshal’s Office.
Hours per
Year
Assigned
to NonProductive
Tasks

Description of Activities:

Hours per
Year
Available
for FPB
Productive
Tasks

FPD Employees work 40 hours per week (four 10-hour days)
Total Work Hours per Year
Less Usable Non-work Hours:
Holidays – 7 days per year (Seven* 10-hours per day)
Vacation (Used 16.5 days as an average * 10 hours per day)
Sick Leave (For most employees it is five days * 10 hours per day)
Sub-Total of Work Hours Less Non-work Hours

(70)
(165)
(50)
(285)

1,795

Less Training Hours Required for Fire Inspector:
Fire Inspector Cue’s (20 CEU hours per year) Same as Firefighter
Sub-Total of Work Hours for Fire Inspector

(100)
(100)

1,695

Less Additional Training Hours Required for Sworn Inspectors:
Firefighter Training (Required of sworn inspectors)
Paramedic Training (Required of sworn inspectors) (40hrs/2yrs.)
Sub-Total of Work Hours for Sworn Inspectors

(75)
(20)
(95)

1,600

Less Additional Training Hours Required for Arson Investigators:
Law Enforcement (40hr./2yrs. most combined w/ fire training)
Law Enforcement (State Mandated Law Enforcement Training)
Sub-Total of Work Hours for Arson Investigators

80
27
(107)

1,493

TriData, a Division of
System Planning Corporation
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