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Abstract 

The Skyline West community has no municipal water supply and a single means of 

vehicular access hindering the capacity of the FD to provide efficient fire response in 

compliance with Oregon Fire Code. The purpose of this analysis is to identify options for 

mitigating fire and life safety issues within the Skyline West development.  The research 

methodology was descriptive. The research questions were: How “efficient” fire response 

is measured? What are the access and water supply requirements outlined in the Oregon 

fire code? How does the Skyline west neighborhood compare to the Oregon Fire Code 

standard of coverage? What are the alternatives to bring the development into compliance 

for access and water supply? What are the cost/benefits of each of these access and water 

supply alternatives? The efficiency of emergency response was measured against 

guidelines for service delivery set forth by the various national, state, and local code 

organizations. Predictors of efficiency were response times, the availability of a 

municipal water system, and fire department vehicular access. The Corvallis Fire 

Department response statistics and the community infrastructure were evaluated to 

ascertain if the Corvallis Fire Department was providing efficient response to the Skyline 

West community. The analysis supported the hypothesis that the Skyline West 

community does not meet the national or locally adopted standards for access and water 

supply which is negatively affecting fire department efficiency. A cost-benefit analysis of 

alternative methods which provided varying levels of compliance options for improving 

efficiency was created. 
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Skyline West Mitigation Analysis 

The Skyline West community has no municipal water supply and a single means 

of vehicular access hindering the capacity of the FD to provide efficient fire response in 

compliance with Oregon Fire Code. The purpose of this analysis is to identify options for 

mitigating fire and life safety issues within the Skyline West development.  The research 

methodology was descriptive, relying on some historical and current research to support 

the problem, alternatives, and recommendations. The research questions were: How 

“efficient” fire response is measured? What are the access and water supply requirements 

outlined in the Oregon fire code? How does the Skyline west neighborhood compare to 

the Oregon Fire Code standard of coverage? What are the alternatives to bring the 

development into compliance for access and water supply? What are the cost/benefits of 

each of these access and water supply alternatives? 

The efficiency of emergency response was measured against guidelines for 

service delivery set forth by the United States Fire Administration (USFA), National Fire 

Protection Association (NFPA), the Insurance Services Office (ISO), the Oregon Fire 

Code (OFC), and Wildland Urban-Interface (WUI). Other sources of interrelated code 

language included the Linn-Benton Fire Protection Standards (LBFPS), the Oregon 

Revised Statute (ORS), the Corvallis Land Development Code (LDC), and the Corvallis 

Fire Code (CFC). Predictors of efficiency were response times, the availability of a 

municipal water system, and fire department access.  

The Corvallis Fire Department response statistics and the community 

infrastructure were then reviewed to ascertain if the Corvallis Fire Department was 

providing efficient response to the Skyline West community. The analysis supported the 
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hypothesis that the Skyline West community does not meet the national or locally 

adopted standards for access and water supply which is negatively affecting fire 

department efficiency. Options to bring the Skyline West community into compliance 

with community standards were explored. A cost-benefit of alternative methods which 

could provide more efficient access and water to the community was created. 

Background and Significance 

The Skyline West development is a geographically isolated community, nestled in 

foothills above NW Corvallis, Benton County, Oregon since 1970 (appendix A). The 

original design approved by Benton County was 85 acres, with a total of 167 parcels; 128 

developed and 39 undeveloped lots. The basic utilities were well water and a community 

sewer system operated by Skyline West Subdivision Sanitary District. The sewage was 

treated in a lagoon system and discharged into a tributary of Oak Creek (Lashbrook, 

1988). 

 The substandard neighborhood roads were to be maintained at the homeowners’ 

expense (Lashbrook, 1988). There was a single means of ingress/egress to the 

development utilizing Benton County maintained Ponderosa Ave (Lashbrook, 1988). The 

development is surrounded by Oregon State University Forest to the west and south, and 

undeveloped private property owned by Schindler LP LLC to the east. The development 

is heavily timbered throughout prompting regular wildland-urban interface mitigation 

efforts. 

In November of 1988 the Department of Environmental Quality determined that 

the Skyline West sewage package treatment plant was a health hazard due to runoff into 

an Oak Creek tributary (Lashbrook, 1988). This failure of development wide systems 
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prompted a Health Hazard Annexation (HHA) by the City of Corvallis as mandated by 

the State of Oregon (Oregon Revised Statute, 222.855). HHA’s mandate the installation 

of City sewer to all parcels that present a health hazard to the community. The 

development remains on well water at this time. Associate Planner Stephen Lashbrook 

drafted a memorandum announcing that the Planning Division was processing a HHA 

application for Skyline West and requesting that all departments provide input 

(Lashbrook, 1988).  

Corvallis Fire Department (CFD) Fire Marshal Claire Keith (retired) recognized 

the potential negative impacts of the Skyline West annexation on fire protection services 

(Keith, 1988).  Several substandard infrastructure features were identified by the fire, 

planning and public works departments: substandard road surface and width, a single 

point of access, and a lack of municipal water. The fire department also identified the 

area as having a very low probability of preservation of property in the event of fire due 

to poor access and a lack of an adequate and reliable water supply (Keith, 1988). 

At the time of the HHA the Overall Development Concept stated, “The 

subdivision is essentially fully developed. Other than building on the few remaining lots, 

no changes or further development is anticipated” (Lashbrook, 1988). There were 167 

parcels in 1988; in 2011 the development now had 220 single family residences, an 

increase of 25 percent with no infrastructure improvements. The Skyline West 

development currently has an estimated assessed valuation in excess of $100,000,000 

(Benton County Assessor, 2010); and the development is surrounded by billions of 

dollars of natural resources on Oregon State Forest land.  
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“Benton County has not directly experienced a significant wildfire event in the 

last 50 years; however, this does not mean that the county is at low risk. In fact, many of 

the fire professionals in Benton County believe the question is not if there will be a large 

fire in this area; it is when” (Benton County, 2009a, p. 36). Fire suppression often 

depends on two important factors: availability of fire suppression resources and access. 

Fire suppression resources include firefighting personnel, equipment and apparatus and 

water. Increased fire suppression resources and appropriate infrastructure can contain a 

fire more efficiently. Fire suppression is also dependent on access; in remote areas 

without vehicular access containing fire becomes problematic (Benton County, 2009a).  

Wildland Urban Interface (WUI) is described as “the area where homes and 

associated structures are built among forests, shrubs, or grasslands” (Radeloff, et al, 

2005, p. 1). WUI areas contain high vegetative fuel loads and often have limited fire 

suppression resources increasing the risk to structures and occupants. Infrastructure is 

often not practicable in WUI; as a consequence most residences are commonly on wells 

limiting the availability of water for fire suppression. Narrow winding roads, dead end 

driveways, and inadequate bridges impede access by firefighting apparatus (Benton 

County, 2009a). Limited WUI resources increase the potential for a small fire to spread 

beyond the area or structure of origin. Residents may be remote from the origin of the fire 

in WUI areas, yet face an increased life safety risk from large fires that may spread 

quickly. The “life safety risk in interface areas is often exacerbated by the limited 

numbers of roads that are often narrow and winding and subject to blockage by a 

wildland fire” (Benton County, 2009a, p 46). 
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Thirty-three years ago Fire Marshal Keith identified a lack of water supply, 

excessive response times, substandard roads (surface, grade, width), and a Class 8 or 9 

ISO rating (Keith, 1988). All of the identified shortfalls remain significant hazards with 

little tactile improvement over three decades. Fire protection in Skyline West remains 

rated in the bottom 15 percent in the State of Oregon (ISO: 2009). The target hazards to 

be mitigated involve WUI, secondary access and evacuation routes, adequate and reliable 

water supply, ISO Rating, and Emergency Response Times. The potential for a 

catastrophic event in the Skyline West is elevated compared to the rest of the community. 

The prevailing argument against providing additional services to the area has been 

associated with a limited means of cost recovery for the infrastructure improvement.  

This research aligns with the U.S. Fire Academy’s Executive Fire Officer 

Program (EFOP), Executive Development (ED) course that focuses on the critical 

evaluation of fire service programs and constant improvement of service quality. The 

USFA has operational objectives for research which utilize five strategies to reduce the 

loss of life from fire related hazards. This study aligns with the USFA Operational 

Objective #5: “to respond appropriately in a timely manner to emerging issues” (U.S. 

Fire Administration, 2001). 

Literature Review 

An accurate assessment of the current conditions involved research into the 

historical decisions and code references surrounding the HHA of Skyline West.  

Regulation regarding HHA was researched to determine compatibility with access and 

water supply requirements for land development had a discernible affect on fire 

department efficiency.  
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HHA  

Health Hazard Annexation (HHA) is utilized to mitigate a failing septic or private 

sewer district; the nearest municipality is obligated to extend sewer to the affected 

community. The HHA process is mandated to local governments by the Oregon State 

Legislature through ORS, “the authority shall order the district to provide service 

facilities in the affected territory” (ORS 222.840). Once the Oregon Health Authority 

ascertains that conditions are dangerous to public health in the affected territory, any 

county court, or local or district board of health can make a request for an HHA (ORS 

431.715). A sanitary authority, water authority or joint water and sanitary authority can 

be formed (ORS 450.600) and recoup the financial burden of bringing sewer to a rural 

location via (ORS 450.989).  

The HHA regulations only require that sewer be extended; there is no obligation 

to extend other city services such as water supply. The governing body of any district 

having jurisdiction over the affected territory may adopt a resolution containing a 

proposal for annexation to the city without vote or consent in the affected territory (ORS 

222.111). Historically the City of Corvallis has opted not to extend water service during a 

HHA due to the additional infrastructure cost. It was estimated that in 1988 the extension 

of the water main to Skyline West would cost $200,000 (Keith, memorandum, 1988), in 

2012 the cost to retroactively extend the water main would exceed $1.5 million (Gescher, 

2010). 

LDC 

The Land Development Code (LDC) stipulates how the City of Corvallis will 

annex contiguous property. The LDC livability indicators and benchmarks for 
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annexations have been placed into the categories of the City’s 2020 Vision Statement 

(City of Corvallis, 2010, 2.6.1). The decision making process correlating to the extension 

of a water supply to an HHA is absent from the LDC. The LDC states that “Street design 

for each development shall provide for emergency and fire vehicle access. Street widths 

of less than 28 ft. shall be applied as a development condition through the Subdivision. 

The condition may require fire-suppressive sprinkler systems for any dwelling unit more 

than 150 ft. from a secondary access point” (City of Corvallis, 2010, 4.0-14). The LDC 

also specifies the creation and maintenance of fire fuel breaks surrounding all structures 

designed for human occupancy (City of Corvallis, 2010, 4.12-3). The LDC mandates “the 

creation and maintenance of one fire escape route, up to 14 feet  in width for each 

development site, and the creation and maintenance of one fire truck turn-around area if 

the distance of structures designed for human occupancy exceeds 150 feet from a 

developed public right-of-way” (City of Corvallis, 2010, 4.12-3). 

CWPP 

Similarly, the Benton County Community Wildfire Protection Plan (CWPP) 

specifically addresses the effect of limited fire suppression capability with a lack of water 

supply, and the inherent consequences of limited access and evacuation routes (Benton 

County, 2009a). The CWPP recommended mitigation activities are: creating evacuation 

plans and community safe zones; improving fire department access; augmenting fire 

department resources; and, the establishment of development standards that include 

infrastructure such as “fire resistant construction materials, improved road, driveway, and 

bridge standard, establishment of permanent water resources, and adoption of a WUI 

building code” (Benton County, 2009a, p 49). 
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The CWPP specifically addresses the issues of concern in the Skyline West 

development. There is only one, 22 foot wide road in and out of the area, fed by a single 

arterial that is 25 feet wide. “The area is not served by the municipal water system, and 

there are approximately 220 homes in the subdivision” that are at risk (Benton County, 

2009a, p 56). The CWPP placed Skyline West in the Proposed Project Areas as a Priority 

3 (on a Scale of 1 – 10), with direction to “widen access roads, improve access road 

connectivity, and extension of municipal water system” (Benton County, 2009a, p 97). 

OFC & LBFPS 

The Oregon Fire Code (OFC) stipulates that the Oregon Department of Land 

Conservation and Development’s Neighborhood Street Design Guideline supersede the 

access requirements within the fire code if adopted by the municipalities LDC (Oregon 

Fire Code, 2010, Appendix D101.1); those standards have been adopted by the City of 

Corvallis. The OFC does not specifically address HHA, although access requirements are 

specifically addressed in the OFC. The fire department access road standards specify a 

minimum 20 foot width (Oregon Fire Code, 2010, section 503), and prescribe two means 

of access to a residential development greater than 30 homes (Oregon Fire Code, 2010, 

Appendix D107).  

Fire flow is defined as “the rate of water supply that is available for firefighting” 

(Oregon Fire Code, 2010, AppendixB102.1). The water supply requirements are specified 

in the OFC Appendix B, “Fire-Flow Requirements for Buildings”. Areas without an 

adequate and reliable water system are directed to NFPA 1142 to govern the calculations 

for required fire-flow (Oregon Fire Code, 2010, Appendix B107). Example: The 

minimum fire-flow permitted for a one or two family dwelling in an area with an 
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adequate and reliable water system is 1,000 gallons per minute for a duration of two 

hours (Oregon Fire Code, 2010, Appendix B105.2).  

When there is not an available municipal water supply, fire suppression water 

must be delivered to the scene via fire engine or tender. Tenders must repeatedly shuttle 

water from the water source to the fire scene in an efficient manner; this process usually 

requires two or more tenders. Tender-shuttle operations necessitate wide roads which 

permit vehicles to pass and adequate turnarounds so they may continuously operate. 

Tender size, or volume capability, is often dictated by the infrastructure of the 

community and the ability to maneuver the apparatus on the roadways. 

The Linn-Benton Fire Protection Standards (LBFPS) were created by a 

consortium of fire marshals within the mid-Willamette Valley for the purposes of 

clarifying the intent and local interpretation of the OFC as it applies to rural development. 

The LBFPS addresses a requirement for water supply based on NFPA 1142 calculations 

for all structures without an adequate and reliable water supply (LBFPS, 2008); there is 

no prescriptive direction for providing water to new or existing developments such as 

Skyline West. 

NFPA 1142 

The NFPA 1142 (2010): Standard on Water Supplies for Suburban and Rural 

Fire Fighting prescribes the required fire flow for communities like Skyline West. The 

fire-flow calculation is based on the occupancy hazard, type of construction, the structure 

dimensions (length, width, and height), and exposures, if any. The fire suppression water 

may be stored on site in a tank that is accessible by vehicle. Generally speaking, a one or 

two family dwelling that is 3,600 square feet will require an onsite water supply that is at 
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Where: 
WS min = minimum water supply in gal (For results in L, multiply by 3.785.)  
S tot = total volume of structure in ft3 (If volume is measured in m3, multiply by 35.3.)  
OHC = occupancy hazard classification number 
CC = construction classification number 
 
  36,000 cuft  x (1) = 5,143 gallons required 

least 5,000 gallons (National Fire Protection Association, 2010). This value is per 

residence, there is no calculation to provide water service to a community. To create a 

community water requirement the authority having jurisdiction would be necessarily 

create a risk-benefit analysis. The formula used in calculating NFPA 1142 is in Table 1. 

   

Table 1 

 

 

 

 

                  7 

 

NFPA 1710 

NFPA 1710 suggests model performance objectives for fire department 

emergency response. The specific response time objectives state that on ninety percent of 

the emergency calls the firefighters will arrive on scene within four minutes of the time 

of call (National Fire Protection Association, 2001, 4.1.2.1.1). Based on existing 

resources the Corvallis Fire Department has modified the NFPA 1710 model 

performance objective to achieve an average of a five minute response time throughout 

the City. 

Response Time 

A Total Response Time (TRT) is the chronological measure from the time of call 

receipt by dispatch to fire department arrival on scene. Generally, the response time can 
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be divided into two categories:  Reaction Time and Driving Time. The Reaction Time 

measures the time from call reception at dispatch until the firefighters depart the station. 

Reaction Time is dependent on the capabilities of the dispatching system and it is 

reflected in the ISO rating of the City; it is outside of the scope of this study. Driving 

Time measures the actual time it takes to move the vehicle from the station to the address 

given. Driving Time encompasses the average speed through intersections, narrow and 

winding roadways, traffic, vehicle capabilities, and following the Department Operating 

Guidelines regarding emergency vehicle accident prevention.  

The fire service is primarily concerned with the correlation of response times and 

fire growth. A USFA study revealed that 61 percent of all structure fires in the United 

States (U.S.) had response times below six minutes (U.S. Fire Administration, 2006). 

“About half of structure fires confined to the room of origin (51%) and confined to the 

floor of origin (51%) had a response time of less than 5 minutes. More than half of fires 

confined to the building of origin (54%) and nearly half of fires beyond the building of 

origin (49%) had a response time of less than 6 minutes” (U.S. Fire Administration, 2006, 

p. 4). This applies to fire department efficiency, because as the fire increases in size more 

heat is released, and more water is required to extinguish it.  

ISO 

The Insurance Services Office (ISO) collects and evaluates information from 

communities in the United States on their structure fire suppression capabilities. They 

analyze the data using a Fire Suppression Rating Schedule and assigning a Public 

Protection Classification (PPC) to the community. A community’s investment in fire 

mitigation is a proven and reliable predictor of future fire losses (ISO, 2009). Statistical 
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data on insurance losses bear out the relationship between excellent fire protection – as 

measured by the PPC program – and low fire losses. So, insurance companies use PPC 

information for marketing, underwriting, and to establish fair premiums for homeowners. 

In general the price of fire insurance in a community with a good PPC is substantially 

lower than in a community with a poor PPC. 

ISO’s PPC program evaluates communities according to a uniform set of criteria: 

Fire Alarm and Communication Systems including the dispatch system; The Fire 

Department and its capabilities including equipment, staffing, training, and the 

geographic distribution of fire companies, and response times; the water supply system 

including the condition and maintenance and distribution of hydrants (ISO, 2009). 

In 2009 ISO rated the City of Corvallis as a PPC Class 3 (ISO, 2009). In order for 

a community to obtain better than a Class 9, three elements of fire suppression features 

are reviewed and weighted: The communication system (10%), the Fire Department 

(50%), and the Water Supply (40%). By ISO standards the Skyline neighborhood should 

be rated as a Class 8b; which applies to properties beyond 1,000 feet of a hydrant or 

alternative water supply. “Class 8b is a special classification that recognizes a superior 

level of fire protection in otherwise Class 9 areas. It is designed to represent a fire 

protection delivery system that is superior except for a lack of water supply system 

capable of the minimum fire flow criteria” (ISO: 2009). 

In summary, the ORS mandates that the HHA will occur when a private sewer 

system fails; the annexing jurisdiction may recoup the costs of the HHA from the affected 

property owners. In the event of an HHA the annexing jurisdiction has no obligation to 

extend a water supply. The ancillary cost of extending a water supply to the annexed 



Skyline West Mitigation Analysis       17 
 

location can be applied through local legislative or civil action such as property lien, deed 

restriction, tax, levy, or service delivery charges; this is unrelated to the HHA cost 

recovery procedures. 

The LDC stipulates how the City of Corvallis will proceed when annexing 

contiguous property for a HHA. The LDC requires 28 foot street widths, and discusses 

fire suppression systems correlated to access and water supply, but does not address 

criteria for extending water service to an HHA. The LDC necessarily permits existing 

conditions to be “grandfathered” without undue expense to bring the conditions up to 

current standards. The LDC also acknowledges the inherent wildland urban interface 

danger when it specifies the creation and maintenance of fire fuel breaks surrounding all 

structures designed for human occupancy. In addition, the LDC stipulates the creation 

and maintenance of one fire escape route.  

The installation of residential fire sprinkler systems was required per development 

code beginning in 2007 (City of Corvallis, 2010). The LDC requirement was successfully 

defeated by a developer later that year due to perceived inequity in its administration. 

There is no plan to update the current LDC mandating fire sprinkler systems in single 

family residences; and at the current rate a very small percentage of structures will be 

adequately protected. A fire sprinkler requirement would retard fire growth within a 

structure increasing the efficiency of the resources responding to the fire scene. 

The CWPP reports were consistent with the language in the LDC regarding the 

need for a second means of access and established water supply in a WUI area. Due to 

the inherent hazards Skyline West was considered a priority project for mitigation in 

2009. Mitigation suggestions were the addition of an access road and the extension of the 
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municipal water supply. The LDC, CWPP, OFC, LBFPS, NFPA, and ISO documents 

contain adequate redundancy in the recognition that there must be a requirement for 

water supply and fire department access for community protection. The NFPA, USFA, 

and ISO utilize response time studies to correlate and quantify access and water supply 

requirements with tangible results that can be applied to Skyline West. The LBFPS 

provides a local interpretation of the OFC based on jurisdictional resources. 

Procedures 

The purpose of this research paper is to identify options for mitigating fire and life 

safety issues within the Skyline West development.  The research methodology was 

descriptive, relying on some historical and current research to support the problem, 

alternatives, and recommendations. The procedure utilized was the collection of data to 

answer questions concerning the current hazards facing the Skyline West community. In 

the process City archives were reviewed were to understand the historical intent of City 

staff concerning HHA, and how the Skyline West community has continued for the past 

30 years without city services and fire protection commensurate with City standards. 

The following research questions were asked: How “efficient” fire response is 

measured? What are the access and water supply requirements outlined in the Oregon fire 

code? How does the Skyline west neighborhood compare to the Oregon Fire Code 

standard of coverage? What are the alternatives to bring the development into compliance 

for access and water supply? What are the cost/benefits of each of these access and water 

supply alternatives? 

Efficient fire response was measured using national guidelines for response time 

from the NFPA and ISO. These guidelines were supported by research on fire growth 
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conducted at the USFA. Supportive reference created solely to retard fire growth and 

facilitate the timeliness, or efficiency, of fire response was found in the code language of 

the CWPP, the OFC, and the WUI code. The Corvallis Fire Department response times 

correlating to the Skyline West community was reviewed and contrasted against national 

standards, local response goals, and the balance of fire department response throughout 

the City of Corvallis to provide an assessment of the current response capability. 

Predictors of efficiency were found to be response times, the availability of a municipal 

water system, and fire department access.  

A thorough literature review was conducted to ascertain the access and water 

supply requirements outlined in the Oregon fire code. The code language and intent to the 

OFC were compared and contrasted against city policy and past practice regarding HHA 

and the extension of City services to an annexed area. The OFC code language was 

compared to the WUI and NFPA standards to determine applicability and normalization. 

The OFC prescriptive requirements regarding access and water supply were also 

reviewed to determine if they were applicable to the Skyline West community at the time 

of the HHA. The access and water supply requirements outlined in the current version of 

the Oregon Fire Code (Oregon Fire Code, 2010) were reviewed to determine current 

compliance. Through reference from the OFC, NFPA 1142 was utilized to determine how 

much fire suppression water would be required in the community if city water service 

could not be extended into Skyline West. The OFC, LBFPS, and NFPA 1142 code 

language were compared to the WUI and CWPP to determine applicable prescriptive 

requirements and best practices. 
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The Corvallis Fire Department response statistics and the community 

infrastructure were then reviewed to ascertain if the Corvallis Fire Department was 

providing efficient response to the Skyline West community. The analysis supported the 

theory that the Skyline West community does not meet the national or locally adopted 

standards for access and water supply which is negatively affecting fire department 

efficiency.  

Once it was determined that there was a deficiency in the infrastructure as it 

relates to fire access and water supply, alternatives to bring the Skyline West community 

into compliance with community standards were explored. These alternatives for access 

included widening existing roads and creating an alternate access roadway. Once the fire 

suppression water supply requirements were determined by NFPA 1142 calculations 

alternatives ranging from the extension of City water service to private water supply were 

explored. A cost-benefit analysis of the alternatives which could provide more efficient 

access and water to the community was created. This rating system was not intended as a 

quantitative evaluative tool; rather it was designed to demonstrate that affordable 

alternatives exist. The affordable alternatives provided a platform for recommendations 

to mitigate the hazards observed in the Skyline West community, and provided 

recommendations for the extension of city services with future HHA. 

Results 

In 1988 there were no prescriptive requirements to extend city services other than 

sewer with a HHA; this includes water supply. Under the current OFC standards a 

developer would be required to extend municipal water throughout the community 

including fire hydrants every 450 feet. Because the community was already established at 
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the time of annexation the substandard roads were “grandfathered”; this exemption also 

currently exists for future annexations.  

If the community were developed to current OFC standards the road widths would 

be required to be a minimum 20 feet and a maximum of 28 feet (City of Corvallis, 2010) 

providing adequate fire department access. The LDC refers to the OFC for required 

turnarounds on dead end roadways or driveways. Turnarounds are required when a road 

or driveway exceeds 150 feet (Oregon Fire Code, 2010, Appendix D107). Pullouts are 

required when a dead end road exceeds 400 feet (Oregon Fire Code, 2010, Appendix 

D107). Per OFC a second means of access would be required for developments greater 

than 30 homes (Oregon Fire Code, 2010, Appendix D103.1). 

Fire department responses Skyline West have historically been 25% non-

emergency and 75% emergency (Baily, 2010). 73% of all fire department responses were 

for medical aid. This is slightly below the City average of 87% medical aid response 

(Baily, 2010). In 2004 the Scott Zimbrick Memorial Fire Station 5 was strategically 

located at 4950 NW Fair Oaks Drive, in part to reduce the Driving Time to Skyline West 

(R. Emery, personal correspondence, October 15, 2012). This has had a tangible effect in 

reducing the Total Response Times from greater than 10:00 minutes in 2003 to 7:15 on 

average since completion; a 27.5% improvement (Baily, 2010). But this still significantly 

exceeds the city average of 4:54 in 2009 by 32% and the NFPA 1710 recommendation of 

4:00 minutes by 55% (Baily, 2010). In 2012 Fire Station 5 was as a result of budget cuts, 

responses to the Skyline west community are anticipated to return to the pre-2004 levels 

(R. Emery, personal communication, October 15, 2012). The effect of the closing of Fire 

Station 5 is not within the scope of this research. 
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A USFA study determined that “the mean response time was lowest for fires 

confined to the room of origin (less than 7 minutes) while fires that spread beyond the 

building of origin have the highest mean response time (less than 9 minutes)” (U.S. Fire 

Administration, 2006, p. 4). With very poor access and no water supply for firefighting 

there is a statistical probability of structure fires spreading beyond the building of origin. 

As demonstrated in Table 2, CFD responded from Station 5 to the Skyline West 

development 52 times between 2005 -2010 (Baily, 2010). The distance traveled from 

Station 5 to the neighborhood via the sole access route is approximately 2 miles, with 1 

controlled and 9 uncontrolled intersections (C. Niedner, personal correspondence, 

September 1, 2010). At an average speed of 25mph the driving time estimated by GIS 

computer model is 5:30 (C. Niedner, personal correspondence, September 1, 2010). 

Based on the actual average of 7:15 Total Response Time it can be interpolated that the 

Reaction Time for Station 5 is 1:45; this approximation is consistent with national studies 

of reaction time (National Fire Protection Association, 2001). When responding to an 

area with light traffic, poor access, and residential roadways there is a nominal time saved 

by utilizing emergency lights versus responding non-emergency (Table 3). 

 

Table 2: 2005 – 2010 Skyline West Response Data “Total Response Time” 

2005 – 2010 Skyline West Response Data TRT (min:sec) 
 

Number 
of Calls 

Total 
Response 

Time 
 

City                          
Total 

Response 
Time 

 

Difference 
 

TRT Percentage Above 
City Average 

Emergency TRT 41 7:15 4:54 + 2:21 + 32% 
Non-Emergency TRT 11 8:20 N/A N/A N/A 
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Table 3: 2005-2010 Skyline West Response Data “Driving Time” 

2005 – 2010 Skyline West Response Data RT/DT (min:sec) 

 Number 
of Calls 

Total 
Response 

Time 
 

Skyline 
Reaction 

Time 

Skyline 
Driving 
Time 

City                          
Total 

Response 
Time 

 

City 
Reaction 

Time 

City 
Driving 
Time 

Difference 

DT 
Percentage 
Above City 

Average 

Emergency 
TRT 41 7:15 1:45 5:30 4:54 1:45 3:09 + 2:21 + 42% 

Non-
Emergency 

TRT 
11 8:20 1:45 6:35 N/A N/A N/A N/A N/A 

 

Currently 85% of the developed area of the City of Corvallis is protected by a 

reliable water system. Although it has been annexed, there is no water supply to the 

Skyline West development; this is reflected in the low ISO rating (ISO, 2009). 

Firefighting water must be delivered via tanker and shuttle operations. Once established, 

tender-shuttle operations will obstruct the only means of egress from the neighborhood; 

residents will be geographically isolated and consequently will be unable to evacuate, 

additional fire apparatus will be unable to respond. ISO rates a property based on the 

availability of water for firefighting; a structure must be within 1,000 feet of a fire 

hydrant that has fire flow of 2,000 gallons per minute (ISO, 2009). 

Corvallis is ranked 10th in population in Oregon (State of Oregon, 2010). Of the 

475 communities that have been rated by the ISO there are 59 fire departments with a 

Class 3 rating or higher; most of the City of Corvallis ranks in the top 12.5% of the state 

(ISO, 2009). There are 73 communities with a Class 8b or lower in Oregon; the bottom 

14% of the State (ISO, 2009). The ISO fire protection rating of 8b for Skyline West is not 

commensurate with city standards (Table 4) based on the lack of a reliable water supply. 
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Table 4:  2009 Oregon ISO PPC Class Rating Numbers  

 
Class 1 Class 2 Class 3 Class 4 Class 5 Class 6 Class 7 Class 8 Class 8b Class 9 Class 10 Total 

0 28 31 115 142 62 24 6 46 20 1 475 
0% 6% 6.5% 24% 30% 13% 5% 1.5% 9% 4% 1% 100% 
Corvallis - Top 12.5%  Skyline West - Bottom 14%  

 
 

Discussion 

At the time of the Health Hazard Annexation CFD identified the lack of firefighting 

water supply as an issue to be resolved “at the first possible opportunity” (Keith, 1988). 

Installation of a water system was also outlined in the Skyline West Annexation Description: 

“The subdivision is within the long range plan for water service by the City of Corvallis. 

However, it has remained prioritized as numbers 44 and 45 on the list for improvements since 

1981 (City of Corvallis, 1981). There have been over 50 homes added to the Skyline West 

development since that time and although the need has increased, but the progression toward 

City water has not manifested. “Developing water supply resources such as cisterns, dry 

hydrants, drafting sites, and/or dipping locations ahead of an incident are considered a force 

multiplier and can be critical for successful suppression of fires. Pre-developed water resources 

can be strategically located to cut refilling turnaround times in half or more, which saves 

valuable time for both structural and wildland fire suppression efforts” (Benton County, 2008a, 

p. 66). 

The prevailing argument against providing additional services to the area has been 

associated with a limited means of cost recovery for the infrastructure improvement. There are 

affordable alternative water resources available to the Skyline West community. The options 

range from the installation of a single fire cistern to complete extension of a reliable water 
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system. While the OFC, LBFPS, and NFPA 1142 do not specifically prescribe water supply 

requirements for a development, the decision to accept an alternative is afforded to the authority 

having jurisdiction. As calculated by NFPA 1142, a single family residence would require 

approximately 5,000 gallons of water stored on site (National Fire Protection Association, 2010). 

Assuming that the fire department could respond and contain a structure to three lots a total of 

15,000 gallons can be assumed; a safety margin of 100% gives an ideal water supply for the 

community of 30,000 gallons. The water in the cistern will also be available for firefighting use 

in the surrounding WUI and Oregon State Forest while maintaining enough residual to protect 

the community. 

A single centrally located cistern of 30,000 gallons could provide enough water for fire 

suppression efforts if the fire extended beyond the building of origin. The system should be 

located on a through route to facilitate looped travel on substandard roadways eliminating the 

need for tenders to pass. The cost of the installation of a single 30,000 gallon cistern is 

approximately $75,000 (Gescher, 2010). One option to the larger stored water system could be 

multiple 15,000 gallon cisterns located on the same looped travel route; this method could 

facilitate drafting by an engine eliminating the need to continuous tender-shuttle operations. 

There are currently no city easements through private property large enough to accommodate 

either method of onsite water storage. The cost of a single 15,000 gallon cistern is estimated at 

$50,000 (Gescher, 2010). 

The final alternative explored for water service delivery is the extension of municipal 

water service into the Skyline West community. To maintain constant pressure and to reduce 

turbidity water purveyors prefer to have systems looped and connected for constant flow. The 

closest existing water mains are located over 1,000 feet from the NE and SE borders of the 
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community. It would be problematic to loop the systems and route water service throughout 

Skyline West due to topography and substandard roadways which have less than the prescribed 

utility easement. The cost of the extension of a looped water system is $1.5 million. 

Various alternate access routes were explored during this research process. Problems 

encountered were topography, egress into the WUI verses away from the hazard, crossing private 

property, and egress from substantially the same location as the current access. The one access 

route that provided a tangible decrease in response time and provided a viable egress from the 

community was the extension of Fair Oaks drive from Skyline West to Fire Station 5 (appendix 

B). Theoretical modeling (C. Niedner, personal correspondence, September 1, 2010) of response 

data with GIS (Loso, 2010) demonstrates a reduction of response Driving Time to under 3 

minutes throughout the development from Station 5; an improvement of 66%, and well below 

the 4 minute NFPA 1710 recommendation. The estimated cost of the access roadway project is 

estimated at $250,000 (Gescher, 2010). 

The ORS provides financial relief to the annexing jurisdiction through the HHA process. 

In the event of an HHA the annexing jurisdiction has no obligation to extend a water supply. But 

the ancillary cost of extending a water supply during the HHA can be recouped through local 

legislative or civil action such as property lien, deed restriction, tax, levy, or neighborhood 

service delivery charges.  

Recommendation 

Improved access and water supply into the Skyline West community are critical to life 

safety and the successful mitigation of the Wildland Urban Interface hazard. The construction of 

an access roadway connecting the Skyline West development to Walnut Blvd would reduce 

response times into the community while bringing the community into compliance with the 
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current prescriptive development code. This recommendation is consistent with prescriptive and 

best practice requirements found in the LDC, CWPP, OFC, LBFPS, NFPA and WUI literature.  

Concurrent with roadway construction a water supply should be established. The most 

cost effective means of water supply is the single tank model, located at a central location. As 

depicted (Annex B) the draft site for the 30,000 gallon tank would be in a turnaround for tender-

shuttle operations; the draft site is also in the unabated pathway from Fire Station 5. This 

recommendation is concurrent with the LDC, CWPP, OFC, LBFPS, NFPA, and WUI literature 

as well as supporting the City Water Plan and original intent of the HHA. The estimated cost for 

the construction of the access roadway and installation of the water storage facility is $350,000.  

In addition, the policy addressing future HHA must be augmented to include the 

extension of the city water services at a time when they are the most economical to install. When 

extending sewer to the proposed annexation area the added cost to install water service along the 

route is much less than if it were installed independently. The extension of city services can be 

associated with cost recovery procedures. 
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Appendix A 

Annexation Boundary 

Single Route of Access 

Fire Station 5 

Fire Hydrant 

Skyline West 
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