VI. Wildfire Risk Assessment  
Introduction

In order to understand Union County’s fire hazards and risk it is important to gain some appreciation of the causative factors leading to the risks. As identified in the Cohesive Wildfire Strategy (CWS), there are four broad areas of risk when addressing wildfire:  risk to firefighters and civilians, ecological risks, social risks, and economic risks – addressed in Chapter IV. These risks are broad scale potential outcomes placed on all wildland fires. 

Chapter IV also provided a profile of Union County’s fire history based on fire point source. This chapter further examines research studies and area data of large perimeter fire history greater than 50 acres, temporal and spatial distribution, potential values impacted today and the ecological implications of fire exclusion that contribute to increased wildfire behavior. 

This chapter uses data information from local sources and West Wide Wildfire Risk Assessment (WWRA) analysis results to explain county conditions and individual components that contribute to the counties geographic rankings of low, moderate, high, and extreme with these primary concepts: fire threats, fire effects, and fire risk. Historic fire frequency and spatial locations, stand conditions, and effectiveness of suppression efforts are part of fire threat levels. Local knowledge of values that hold significant importance and the ability to protect those values contribute to the degree of negative fire effects when wildfires occur. A progressive assessment of existing conditions by the WWRA includes many of these attributes in Union County offers a comprehensive measure of wildfire risk. 

This chapter describes the data information used to determine the overall Fire Risk for Union County. A more detailed explanation of the data and its importance in the process is referenced in corresponding appendixes throughout this chapter. 

Union County Fire Statistics

Union County Fire Frequency

Fire’s interaction with the environment has played a significant role throughout Union County’s history. Historical fire records indicate that prior to effective fire suppression, large fires were common in the Blue Mountains of eastern Oregon. The Blue Mountains extend over a large portion of eastern Oregon with 4,060 square miles of land mass. The Blue Mountain Range includes the Strawberry Mountains, Elkhorn Mountains, Eagle Cap Mountains and many consider the Wallowa Mountains also part of the Blues (Wikipedia, 2015). 

Fire studies conducted in the Blue Mountains (Blues) of Eastern Oregon have demonstrated the frequent fire return intervals for the geographic area. Although the Blues have an extensive geographic range, the primary focus for this plan will be study results near Union County. These study results are provided in further detail in Appendix B, pages 1 and 2. 

A study completed by Kathleen Ryoko Maruoka in 1994 analyzed the mean return interval between fire events. Maruoka focused on mixed conifer where ponderosa pine is co-dominant with Douglas-fir and grand fir (Maruoka 1994). During the study she established 15 plots in the Blue Mountains. Out of the 15 study plots, five sites were in relatively close proximity to Union County with the closest at less than two miles from the county line and just seven miles west of Mount Emily. Mean fire return interval ranges from 9.9 years to the longest of 30.8 years. 

Two years later in 1996 Emily Heyerdahl using tree ring analysis studied fire history in northeast Oregon providing results for both fire intervals and estimated large fire sizes. Three of the four areas were in relatively close proximity to Union County, as shown in mapped in Appendix B, Figure B - 1. During the time span of 1687 through 1994, these sites revealed that the median fire intervals were 23, 25, and 11 years for Tucannon, Imnaha, and Baker respectively. Between 1687 and1994 every site experienced 13 or more fires ranging from 1000-4999 acres in size and the Baker site experienced at least 12 fires greater than 5000 acres. Fire size estimates were considered conservative largely due to the low density sampling areas, periods of low severity burning where fire scars did not occur on trees, and low sample average of three trees per sample plot were taken creating potential for missed data. This resulted in a likelihood of an under-estimate of fire recurrence (Heyerdahl, 1996). 
 
Large Fire History                                                                    Historic large fire perimeters maps were obtained from the US Forest Service online GIS Data Library (U.S. Forest Service 2015) and from Oregon Department of Forestry GIS staff. The data base provided large fire perimeters dating back to the late 1800's through 2014. However, the data prior to the 1960’s revealed limited fire records. For example, between 1920 and 1949 there were no fires recorded and only one in the 1950s. For this reason large fire history was not used prior to 1960. The large fires were further reduced to fire perimeters of 50 acres or larger and within a 20 mile radius of Union County. Figure VI- 1 shows a spatial distribution of where fires have burned on the landscape since 1960. Figure VI – 1. Historical Fire Perimeters within 20 miles of Union County. Years include 1960 through 2014. U.S. Forest Service GIS Data Library, 2015 and Oregon Department of Forestry data base.  


In examining the fire perimeter records from 1960 to present information revealed the following number of large fires greater than 50 acres per decade, Figure VI – 2. Beginning in the late 1970s, large wildfires became more commonplace in and around Union County. Mean acre size for the fire areas in the 1980s, 1990s, and 2000s were 1568, 3326, and 4311acres respectively. Figure VI – 2. Fire perimeter of public land fires 50 acres in size and greater. This includes all fire perimeter records within a 20 mile distance of Union County. Note: * accounts for only four years of current decade. http:/www.fs.fed.us/r6/data-library/gis/umatilla


Mean Fire Costs

Fire costs for Forest Service records became more consistently available starting in the 1980s and showed mean fire costs in the hundreds of thousands in the 1980s. This rose to a mean large fire cost of more than a million dollars per fire over the next two decades, this mean fire cost has already carried into the current decade where only four years, 2010 to 2014, have passed. 
 
Using the same fire information from Figure VI – 2, data shows the mean fire cost for 46 large fires in the 1980s was $609,065. Although the 1990s had 17 less large fires, the mean fire cost during that time was more than double, resulting in mean fire cost of   $1,799,689. Fire cost for the 40 large fires in the 2000s increased further to an estimated expense of $2,055,689 per fire. While years 2010 to 2014 account for only four years into the next decade, there have been nine large fires to date with a mean cost of $1,309,267. Figure VI – 3. Fire costs of public land fires since 1980. Graph displays a mean cost per fire for that decade of fires 50 acres and larger. Average costs estimates are under-represented due to missing fire cost data. Data includes fires within a 20 mile distance of Union County. Note: * accounts for only four years of current decade. http:/www.fs.fed.us/r6/data-library/gis/umatilla


The western United States supports large blocks of publicly owned land, encompassing more than half of the total land area. Fires that occur on public lands and spread onto private lands are a significant problem in the west compounded by steep slopes, insect and deceased trees, and limited resources as well as access (CWS 2014). Total individual fires reported, regardless of size or agency, in the western U.S. from 2008 through 2012 were on average, approximately 23,091fires per year, resulting in an average annual burned acres of 4,666,030 (National Interagency Coordination Center 2013). Fires reported by all agencies in Oregon and Washington (northwest), for the 2014 fire season totaled 3092, involving 996,542 acres in Oregon and 1480 fires for 386,972 acres in Washington (NIFC 2014). Fire cause for the 2014 fires were 2,155, human causes accounted for only 11percent of the acres while 2,417 lightning fires accounted for 89 percent of the fire acres (NWCC 2014). 

Fire Records

[image: ]As mentioned in Chapter IV, fire starts are not new to Union County. Reported fire starts were mapped utilizing information gathered from various fire management agencies. Fire dates used for mapping were provided by the WWRA completed in 2013 that references a period from 1999 to 2008. Data years for the WWRA were limited due to the need for consistency across 17 states to allow comparisons to be made between states then further comparison from county to county within each state. These points were used in the WWRA to identify areas of fire start densities for the county and build the fire threat, fire effect, and fire risk assessment for geographic areas. Figure VI – 4. Historical fire points in Union County and surrounding area (Baker County not shown to the south) from 1999 to 2008. (ODF-WWRA 2013).


Fires on state lands were reported for only areas that the state has the statutory responsibility (ODF-WWRA 2013) for fire protection, making it necessary for WWRA to obtain fire occurrence data for other privately owned lands, most of which receive fire protection from city or rural fire protection districts. These protection districts report their fires to the U.S. Department of Homeland Security National Fire Incident Reporting System (NFIRS) (ODF-WWRA 2013). Unfortunately, almost all the fires did not contain a latitude/longitude or legal description with a Township, range, and section, or other pertinent information needed for consistency with other protection agencies. As a result, the ability to use this data in some states was either very limited or could not be used at all. Another issue for fire reports was some states have a voluntary reporting process making it necessary to use at a minimum what was available (ODF-WWRA 2013). 

Fire points, for more recent years 2009 to 2014, were accessed from Geographical Information Systems (GIS) of the Forest Service and Oregon Department of Forestry. It was determined that between the years 2009 and 2014, Union County’s local data had an additional 217 fires reported on public lands and another 97 fires on private lands; duplicate fires were removed based on response agencies showing identical data for a specific fire. 

Locally only partial data was available for City and Rural Fire Departments in Union County. It is noteworthy of mentioning that these local fire management agencies are not exempt from responding to vegetation fires on an annual basis. Between 1996 and 2003 fire records were discovered for Union County city and rural fire departments to show approximately 139 fires over the eight-year period, all situated along the foothills of the La Grande Valley or in the valley itself. Rural Fire Department knowledge affirms that this number is significantly low to actual wildland fire responses that occur annually. Unfortunately the fire data criteria for statistical fires in the WWRA were not compatible with the Oregon State Fire Marshall data base. Using the criteria used by the WWRA for fire starts and the need for consistencies among the data, a large percentage of rural wildland fires were not capture in the WWRA for Union County. Figure VI – 5. Fire records of City and Rural Fire Departments for the time period of 1996 – 2003. Oregon Explorer, 2014. 


Although data does not reflect it, the CWPP committee agrees that fire starts in the La Grande Valley proper are significant in numbers and the rural and city fire departments play a crucial role in providing wildland fire response to vegetation fires within the valley proper and local communities. Figure XI - 3, Chapter XI provides a map of rural fire protection areas. 

Jurisdictionally, over the eight year period, North Powder recorded three of the fires during this time frame, Union County Emergency Service seven fires, Cove Rural Fire Department 13 fires, La Grande Fire Department and La Grande Rural Fire Department each recorded 58 vegetation fires during the eight year period.

Fire Regime Condition Class

Fire regime condition class (FRCC) is a method to determine the change in successional classes of vegetation, fire frequency, and the degree of overstory plant mortality after a wildfire (fire severity). It is a way of comparing current landscape conditions to a historical range of variation that existed before significant Euro-American settlement. One assumption in identifying FRCC is that historical fire regimes represent conditions under which fire-adapted ecosystems have evolved and been maintained over time (Hardy and others 1998). Today’s vegetation departures from the historical baseline can serve as a useful proxy for potential uncharacteristic fire effects and can be used to address risks to the sustainability of fire-adapted ecosystems (Jones et.al. 2012).

Landscape fire regimes identified in the CWS is supported by fire history studies, historical large fire perimeters and fire occurrence levels within Union County. Fire regimes describe the frequency of which fires occur on the landscape and their relationship to vegetation conditions shaped by those fires. These fire regimes explain the connection between the degree of mortality in the overstory vegetation of an area due to a wildfire, better known as fire severity, and the average number of years between fire events (fire frequency or mean fire interval) and their ecological consequences (Barrett and others 2013). The CWS identifies Union County as predominately represented by Fire Regime Groups I, II, and III (Figure VI – 6) with a high proportion of the county falling into regimes I and III. See Appendix B for further explanation and details fire regime and condition class. Figure VI – 6. Gross scale of historical fire regime groups values. Clipped from U.S. map Figure 3.2 of Cohesive Wildfire Strategy. CWS 2014.
Union County


How fires interact with the environment when they do occur is dependent on many variables. This is important in that the interaction of fire in the environment influences many variables one of which is the quantity and quality of vegetation (flammable material) on site. This in turn has a direct bearing on suppression resources ability to be successful during initial attack fire response.

The vegetative stand structure can influence the amount of live and dead material and stand health directly influencing the intensity and severity at which fires burn. Fire intensity is related to amount of heat emitted, rates of spread, flame length, flame height, and other fire behavior characteristics. Fire severity is directly linked to the effect the fire has on vegetation mortality, soil sterilization, water permeation, and area recovery rates post fire. There is a close correlation of fire regimes to forest conditions including characteristics such as: dead fuel accumulation, vegetation structure, type, quantity, and composition, which play an intricate role in contributing to wildfire behavior (CWS 2014). 

Due to environmental condition changes increasing the degree of difficulty in fire suppression and extend drought periods fires size and costs have increased. Expansion of housing areas coupled with society’s negative views of fire, particularly in the wildland urban areas, have also contributed to biological and physical changes on much of the landscape. Over several decades, fire no longer kept vegetation and down woody in check, and new fuel types in the form of structures were being placed in and adjacent to forested areas further complicating suppression efforts. 

The wildland fire environment, particularly over the last 40 years, is inconsistent with historic stand conditions for multiple reasons. First, with the amount of successful fire suppression, it has altered fire size and intensities since the 1900's. If left unimpeded, these suppressed fires would have likely been more frequent, low severity, landscape size fires providing a cleansing of forest stands. Successful suppression has resulted in fire regime changes from relatively frequent intervals to much longer intervals with higher severity (significant mortality) impacts to overstory vegetation that historically would have experienced low levels of mortality. Secondly, the large fires of today burn with more lethal results to the ecosystem than historically, in part due to accumulation of available fuels in terms of down woody and understory live vegetation creating a “ladder fuel” effect providing a means of surface fires to reach overstory canopies. Thirdly, there has been an increase in wildland-urban interface land area and housing unit growth since the 1990s. Along with housing growth in an increase in infrastructure that provide support to the residence. 

West Wide Fire Risk Assessment  

To identify and prioritize wildland-urban interface areas-at-risk in Union County, an assessment of factors contributing to large wildfire events was conducted. This section will outline the process used and highlight any unfamiliar definitions. 

Union County Fire Threat 

WWRA provided a thorough analytical method to calculate the probability of an acre burning when developing the Fire Threat Index. A brief overview of the WWRA process can be found in Appendix D, with a detailed analysis of the process located in the final report of the WWRA. The WWRA developed the FTI by integrating the probability of an acre igniting and the expected final fire size based on the rate of spread of the fire in four weather percentile categories (ODF-WWRA 2013). Another words historical fire start locations and historical large fire size were considered with how a fire will burn under various weather conditions for an average fire season. 

Fire Occurrence 

Historical fire records from 1999 – 2008 were used in developing the probability of fire occurrence. These dates provided consistent data across 17 western states allowing an accurate comparison between states. This information was carried one step further to meet individual state needs of prioritization and data distribution. Data from the WWRA found that Union County wildfires for the 10 year period totaled 558 fires with ignitions sources of 62 percent lightning and 38 percent human. Figure VI – 7. Distribution and probability of fire ignitions in Union County. The closer the
numerical value to the whole number 1, the higher the historic fire density and the higher the  fire occurrence. Mapping inputs provided by WWRA.



Weather  

Since weather has a direct impact on curing of grasses and vegetation, these ranges include how moist or dry the forest fuels (live and dead vegetation) are and the number of days over the timeframe June – October that conditions meet a specific criteria range that result in herbaceous curing levels for each range. Weather influences curing, in turn resulting in how on site conditions contribute to wildfire behavior.

Weather data was broken out into four categories to provide the number of days during a typical fire season, based on weather and fuels conditions, that a fire could potentially exhibit very low, moderate, high or extreme fire behavior. The weather and fuels conditions were represented by the following percent and number of days for each category between June 15th and October 15th for the weather stations that represented northeast Oregon (OR08) which includes Union County (Weather zone OR08 geographic map is located in Appendix D, page 4). There is approximately 13 days through the fire season where fires fall into the high or extreme weather conditions. 

For northeast Oregon, including Union County the weather and curing conditions are as follows: 	
· low 15% – 	18  days  -   20% proportion of the herbaceous cured. 
· moderate 75% - 	92  days  -   60% of herbaceous fuels contributing to fire spread. 
· high 7% -             9 days    -   approximately 90% of herbaceous fuels cured
· extreme 3% - 	  4 days   -   100% cured herbaceous   

Wildfire starts were also examined and separated based on weather conditions at the time of ignition and put into one of the four weather categories it fell into. The percent of fires that occurred for OR08 for each condition range were as follows (ODF WWRA Addendum I - 2013):  

Weather Category		Percent of fire starts in Category
low  			 	10.74%  
moderate  			81.32%, 
high 				6.17%, 
extreme 				1.77% 

Slope  

[image: ]The nearly 7000 foot elevation change in the county results in steep slopes surrounding the Grande Ronde Valley that influence both fire behavior and suppression efforts. Wildfire behavior calculations display slope influences on wildfires similar to how wind influences fire behavior. The higher the wind speeds on a fire the faster the rates of spread and the steeper the slope the faster the rates of spread. 

Topography, including slope, also plays a role in how difficult it will be to suppress a fire. Figure VI - 8. Slope steepness of Union County. Slopes of 26 to 40 percent was the most common with 41 to 55 as the second most common in the county. 

   


Fuel Models 

Fuels models represent vegetative material that provides burnable “fuel” or material to the fire that contributes to the flaming front. 

Down woody fuels play an instrumental role in fire behavior such as:
· Fuels can impact wildfire rates of spread particularly in fine dead fuels (0 – ¼” in diameter) and as well as material 3” diameter and smaller because they ignite more readily, burn faster. 
· Larger stems 3” and above may take slightly longer to ignite but once burning can generate higher levels of heat (intensities) and have a longer burn time in one location (residence time).
· Fuels models are used to predict surface fire behavior, meaning fires that spread across the forest or rangeland floors. Leafy material, such as brush can be lofted into the air in the form of hot embers igniting new fires ahead of the main fire.

Figure VI – 9 shows the distribution of fuel types in Union County with each type, used by WWRA based on Scott and Burgan with a list of characteristics such as:
· tons per acre of different size material
· a dynamic fuel or not (herbaceous and progressive seasonal curing)
· depth of fuel bed in feet
· and numerous other attributes
 
[image: ]
Figure VI – 9. Union County distribution of fuels models used as an element to predict wildfire behavior in developing FTI. Data Source: ODF-WWRA 2013 with utilization of LANDFIRE data. NB = No Burn.
The WWRA utilized the fuel type characteristics in combination with the stand canopy conditions and the four weather categories to determine overall fire behavior. 
Although the valley center is peppered with a grass fuel model, many areas identified as NB (no burn) are either irrigated agricultural fields during the fire season or are a grass fuel model with a short time frame as an available fuel for burning during the summer months, this is particularly true for wheat fields just prior to harvest. Appendix D provides a more details account of how and why fuels impact fire behavior. 

Canopy Fuels

Fire behavior is often influenced not only by surface fuels but by trees that contribute to the stand structure. Individual tree attributes as well as entire stand characteristics play a role in fire behavior involving tree canopies. For the purpose of this document the word canopy refers to stands of trees and crown represents an individual tree. Stands that have a tight closed canopy where limbs are touching, heavy undergrowth and down woody material pose a higher threat for crown fires. Stands that have spaces between individual tree crowns, are more open with less dense undergrowth, and lower amounts of down woody material often result in surface fires with little to no tree torching during a wildfire. Detailed description of canopy characteristics can be found in Appendix D, pages 10 and 11 - Risk Assessment Framework. 

[image: ]
  Figure VI - 10. Union County forested areas showing distance of canopy from ground level measured in feet above ground (canopy base height). The lowest reading was .3 feet with the highest of 26.3 feet. This influences wildfire’s ability to transition from surface fire to crown fire. The shorter the distance from the ground the greater chance of a crown fire. (ODF-WWRA 2013 Final Report page 38).







Fire Behavior Results - Surface and Canopy Fire

Fire Behavior

When wildland fire burns on the landscape a number of environmental characteristics influence it, that when working in unison, will dictate wildfire behavior. 
Three specific environmental attributes that contribute to wildfire are weather, fuels, and topography.  In order to determine which geographic areas of Union County will exhibit fire behavior that results in hampering suppression resources firefighting capabilities and poses the highest fire threat, it was necessary to assess the three attributes relationship to wildfire. Figure VI - 11. Fire Behavior Triangle. Fire behavior characteristics are influenced by fuel , weather, and topography. 


These data sets included:  Local Weather Data, Elevation, Slope, Aspect, Fuel Model (live and dead vegetation), canopy cover, canopy height, Crown base height, and Crown Bulk density, all of which apply to the fire behavior triangle. These attributes were used to develop fire behavior predictions that made up the subsets of the FTI.  This information is an essential input for determining how effective fire suppression resources would be during a wildfire and eventually used for overall county Fire Risk Index (See Appendix D). 

Flame lengths play a significant role in tactical decision of suppression resources. Flame length and fireline intensity are directly related to the effectiveness of control forces (Andrews and Rothermel 1982). Fireline intensities are measured by the amount of heat released by a square foot of fuel that is actively burning within the flaming zone.

Fuels models have a direct correlation to the amount of heat (fire intensity) released by a fire, the flame lengths exhibited, and the rate at which the fire spreads. 












Fire Flame Lengths and Rates of Spread 

Figure VI - 13. Expected rate of Spread using all four weather categories.
  A chain is a unit of measurement in forestry and is equivalent to 66 feet. 
Figure VI - 12. Expected flame lengths exhibited from a fire.  Impacts suppression resource effectiveness. (Information for mapping ODF-WWRA 2013)


WWRA delineates out the potential areas where a fire is unlikely to burn, a surface fire may occur, or conditions are such that a canopy fire is likely. All three fire types could potentially occur depending on environmental conditions. For practical terms both passive and active fires are collectively referred to as canopy fire (ODF-WWRA 2013). 

Fire behavior scenarios were developed for all four weather categories taking into account dead and live fuel conditions, weather, and topographical features to demonstrate potential rates of fire spread (chains per hour) and flame lengths (feet) within the county. The probable mapped fire behavior, using the “average” weather, is presented in the body of this chapter as “expected” fire behavior, unless otherwise stated. 










Potential for Crown Fires

Figure VI - 14. Distribution of surface fire, passive canopy fire, and active canopy fire in Union County. Areas of canopy fire can be expected, in most cases, to also exhibit surface fires in conjunction with the canopy fire. 


Union County WIUZ supports a significant amount of passive canopy fires where potential for increased fire spread through spotting and crown fire can occur. Areas identified as canopy fire are likely to exhibit both surface and canopy fires types. 

In reviewing the three fire types the most likely fire types to occur are surface fire and passive canopy fires. This does not imply that active canopy fire types are not possible, what is important is that the canopy is likely to be involved during wildfires in most timbered areas once the high weather category is reached during fire season (Figure VI – 14). 

The low weather category conditions generate a surface fire over a high percentage of the entire area. The canopy becomes involved in some areas when conditions move into the high weather category with a continual increase as weather and fuel moisture conditions worsen. In weather zone OR08, approximately 10.74percent of the fire starts occur in the low weather category, while the remaining 89.26 percent of the fire starts occurring in the remaining weather categories.
   
Figure VI – 15. Considering all weather categories the “expected” probability of a canopy fire is at least a 75 percent or more likelihood in most timbered areas. This includes both passive and active canopy burning. 


Fire Threat Index (FTI)

Knowledge of fire behavior and the potential expected fire size was applied to calculate fire theat. Fire Threat Index is associated with the likelihood of an acre burning. It takes into account an acre igniting and the expected final fire size based on fire spread in the weather categories. This relationship between the rate of spread and final fire size was developed using the data from federal and state fire reports. The predicted annual acres burned are similar to the historic expected acres burned developed from the fire occurrence reports. Calculations were completed using the four weather categories, total expected acres burned, and probability of an acre burning based on the fire occurrence history. Details of calculations can be found in WWRA document 3.3.4 Fire Threat Index (FTI) pages 42 – 44. 

Nine fire threat levels were developed ranging from the lowest threat to the highest threat. The higher the treat the more burnable the area analyzed. 
 
Highest Threat
Lowest Threat

Figure VI – 16. Union County acres by Fire Threat Index class. Data from table in Addendum VI – Oregon County Risk 
Summaries   (ODF-WWRA December 5, 2012). 

Fire Threat takes into account the historic fire occurrence and fire size, fuels live and dead, historical weather trends broke out into four weather categories, and topographic features and successful suppression efforts. The landscape distributions of Fire Threat when displayed spatially for Union County are shown in Figure 17. The Fire Threat Index for Union County is the potential of a fire starting and threatening local communities strictly based on existing conditions and historical weather and fires, without consideration of the fire effect or potential loss if a fire should burn through the area. 
Figure VI – 17. Output of “Fire Threat” to Union County based on fire occurrence, fuels, weather, and topographic conditions. 








Fire Effects 

Wildland fires interaction with its surroundings can have a variety of effects both short and long term with some degree of impacts ranging from minor to extremely detrimental depending on each individual fire. 

Merriam-Webster defines effect as: “a change that results when something is done or happens: an event, condition, or state of affairs that is produced by a cause”.

It is important to identify areas that have important values that can be impacted by wildfire. Defining a “value” can be subjective depending on the audience providing the answer. In an effort to narrow down these important values, the WWRA through the iterative process with the technical team researching and developing identified likely candidates for the values dataset, often assisted by state feedback, and then presented the findings and recommendations to the Project Steering Committee for final approval (ODF-WWRA Final Report 2013). 

There were five key values deemed most important should a wildfire change the valued resources current condition based on the West Wide Wildfire Risk Assessment (WWRA) calculation using the input from the individual states. These key values were assessed and evaluated based on some measure of fire intensity such as flame length to determine: 
· how they would be affected by wildland fire (susceptibility and response) referred to as rfs (response function score) 
· and/or locations that are costly to suppress to develop Suppression Difficult Rating (SDR) (ODF-WWRA Final Report 2013). 

Suppression Difficulty

The final SDR was based on suppression resources capabilities to produce fireline based on rates in chains per hour, slope, and composite of scores and weights with input provided by the states and demonstrates the difficulty for fire suppression (ODF-WWRA Final Report 2013). Fuel type (live and dead material) and steepness of slope influence firefighters ability to effectively flank and control a fire. 

Successful fire control can be hindered when the onsite conditions impede suppression resources effectiveness resulting in negative impact to important values. These values play a role in the social, economic, and sustainability of local communities. 


Figure VI - 18. Reflects increased difficulty to suppress a wildland fire. Map demonstrates the level of suppression difficulty in adjacent counties bordering  Union County. The more negative the number, the more difficult the suppression of wildfire. 


Values Impacted 

Values assessed for potential negative fire effects included Infrastructure, wildland development areas, drinking water importance areas, forest assets, and riparian assets. Loss or damage to these values would have significant undesirable impacts to community if wildfire damaged were to occur.  

The five key values identified as part of the Values Impacted dataset were analyzed, weighted, and mapped in the WWRA for final fire effects. These values were then given a rating of relative importance based on State Official input. This information was incorporated into the Fire Effects Index (FEI) component prior to calculating the final fire risk determination:
1) Infrastructure Assets – This data identifies key infrastructure such as schools, airports, hospitals, roads, and railroads that are susceptible to adverse effects from wildfire. 

· Roads included levels 1;mainly
           interstate highways, 2;mainly 
           state highways;, also key  
           arterial and collector roads. 
           Roads and railroads were 
           buffered by 300 meters.
· Airports, Schools, and Hospitals 
           has a 500 meter buffer. 


[image: ]
                     Figure VI – 19. Locations of infrastructure assets and their anticipated negative response to wildfire.



2). Wildland Developed Areas – this value describes locations of people living in wildland areas, is represented by the number of housing units on given acreage of land parcel. To maintain consistency over all states population count data from the Department of Homeland Security, HSIP Freedom Dataset was used (ODF-WWRA Final Report 2013). The WWRA through DHS utilized structural light detection was used for structural point locations based on visual light discovery. Categories were set ranging from more than 3 housing units per acre to as low as 1 housing unit per 40 acre parcel. See Figure 21. A corresponding table can be found in Appendix D, page 20 Figure D - 26. 

This process did not however take into account additional homes and structures within Union County that went undetected by homeland security. Local data sources revealed a distribution of both residence and non-residential structures in Union County that would potentially increase the Wildland Development Areas. The Union County structure map however does not delineate between out buildings and residential. 

.Figure VI – 20. Response function rating outcome used in calculating final Fire Effect Index. Indicates low to high density of where people live. 

Figure VI - 21. Housing density of residential areas based on Department of Homeland Security , HSIP Freedom Datase (ODF-WWRA Final Report 2013).





















Figure 22 has contains the WWRA housing density AND the most recent structure location for Union County that was obtained locally. A zoomed in area of the town of Elgin (Figure 23) and vicinity shows a high number of structures represented by red dots, not accounted for in the WWRA. Further review shows several of these structures are residential in nature. 
Figure VI - 22. Map displays comparison of WWRA data for housing density and local data of most recent structure locations near the Community of Elgin in Union County. Close up red dots are structures from Union County local data.
Figure VI - 23. Close up of structures surrounding the Elgin Community. Compares Union County data-structure points and WWRA. residential data. 





















[bookmark: _GoBack]A map density of all known structures was then developed based on Union County local data only to show the distribution of buildings ranging from low to high concentrations. 
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Figure VI – 24. Display of structure density using only local data, layer does not differentiate between resident and outbuilding. Does not include WWRA data. Using this data provides additional emphasis to areas of multiple structures that may otherwise be  overlooked. Examples include locations such as: Palmer Junction Road and Robinson Road-Palmer Junction 



Figure VI – 24 shows the density distribution of structures in Union County using best 
available data. This approach supports OAR 629-044-1060 (1) approach to classification of structures as Moderate, High, Extreme densities. Union County supports 11,590 housing units as of July 2015, according to U.S. Census Bureau for the State of Oregon. Forty-two percent of the county’s populations live in rural areas. Although this data does not delineate between the residential and outbuilding structures, there is currently an effort to conduct a more accurate tri-county structure assessment that may be beneficial as a future addendum to this document. 

The following Values impacted have been included in Appendix D, pages 15 - 19:  
· Forest Assets – Discusses vegetation susceptibility to wildfire in terms of how they respond ecologically: sensitive, resilient, adaptive. Eighty-four percent of Union County is resilient supporting fire tolerant species.
· Riparian Assets – two primary functions of riparian; water quality and quantity. Categorized 1 through 3 with 3 having the highest importance.
· Drinking Water Importance Areas – Crucial areas to sustaining quality of drinking water, Oregon Department of Environmental Quality (DEQ) sub-basins with drinking water intakes, and Union County dependence on water such as protection, water rights for commercial and business.

Value Impacted Rating

A spatial distribution of least to most negative impact by wildfire for identified key values assessed in Union County is displayed in Figure VI - 25. The listed outcomes should not be interpreted that those areas of identified as least will not be impacted, but it provides a comparative view at one parcel of ground to the other should a wildfire occur. 	Figure VI - 25. Wildland Developed Areas and Infrastructure were important values that received a higher ranking (weighted percent) followed by Riparian, Forest Assets, then Drinking Water Important Areas. Results displayed above reflect those weightings. 
 



   














  
Overall Fire Effects Index 
 
The Values Impacted Rating is combined with the Suppression Difficulty Rating to determine the overall Fire Effects Index for the West Wide Wildfire Risk Assessment, The purpose of the FEI is to identify those areas that have important values at risk to wildland fire and/or are costly to suppress. The overall Fire Effects for Union County indicates locations, on the ground, that have a potential for wildfire to have high negative impacts to values overlapped with vegetative and topographic conditions that would make it difficult for suppression resources to be effective. The FEI will be eventually combined with the FTI to calculate the Fire Risk Index (ODF-WWRA Addendum VII 2013. 

Fire Effects does not take into account the threat (potential for) of a wildfire actually occurring. It strictly evaluates if a fire covered every section of ground where would the most impact occur to values. It was also broken down into 9 levels from lowest to highest negative effects. 


Highest Negative 
Impacts
Least Negative
 Impacted

Figure VI - 26. The number of acres from least to most impacted by wildfire. Data from table in Addendum VI – Oregon County Risk Summaries. (ODF-WWRA December 5, 2012).
Knowledge of the number of acres provides an understanding of the overall impacts a fire could have in and around the county. The least negative impact does not imply that there are not negative outcomes to local values. It does however provide fire managers with an indication on how these areas compare to other geographic location in the county and where to set priorities. 

Where these areas are located spatially in the county are provided in figure VI – 27. The Fire Effects acres listed in Figure VI – 26 do not include the northwest corner of the WUIZ that overlaps into Umatilla County. 
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Figure VI - 27
 








The effects from wildfire are resultant of values present in terms of infrastructure, where people live, riparian and forest assets, and drinking water importance along with locations where the ability to suppress wildfires is highest. Buffering of some values were done prior to final outputs. 
· Infrastructures were buffered to reflect areas of concern surrounding the asset and watercourses were buffered to create a footprint of the riparian area. 
· Wildland developed areas provide information of where people live was based on the number of housing units per acre. 
· The forest assets are detailed conditions of stands that should be resilient, adaptive, or sensitive to wildfires. 
· Resilient stands often retained various degrees of vegetation after a wildfire especially where the overstory is concerned.  
· Drinking water importance was less significant to Union County since the local towns are not dependent on sub-basins for drinking water. They are however dependent on the sub-basins for a number of other uses such as irrigation, livestock support, domestic uses, commercial and business uses such as:  fire protection, power development. 

Geographic locations where fire suppression is difficult play an important variable that can impact the potential for values lost during a wildfire. Areas where ability to fight the fire is impeded, such as steep ground or thick overgrown vegetation and/or heavy down fuels, typically are areas where fire burns hottest and moves fastest. Knowledge of these areas and their contributions to fire spread will help fire managers in preplanning strategies. The Fire Effects Index is used along with the Fire Threat Index to determine the overall Fire Risk. 

Overall Fire Risk Index

The conditions of Union County have been identified through combining the subsets of Fire Threat and Fire Effects (See Appendix D) then spatially displaying risk through mapping. Knowledge of the threat of a fire occurring and the location combined with the negative outcomes based on values threatened and effectiveness of suppression provide the two key components to determine the acres and locations of the highest fire risks to Union County. 

To better display the final risk of a single area in the county the vicinity of the town of La Grande was used to zoom in and display the following conditions:
· Fire occurrence (fire start history and weather influence zones) (Figure VI – 28)
· Fire Threat Index (Fire Occurrence, Fire Behavior, Fire Suppression Effectiveness) (Figure VI – 29)
· Fire Effects Index (Values Impacted and Suppression Difficulty) (Figure VI – 30)
· Final Fire Risk Index (Figure VI – 31)
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       Figure VI - 29. Fire Threat Index for La Grande/Mt. Emily AreaFigure VI - 28. Fire Occurrence for  La Grande/Mt. Emily Area WUIZ.

       WUIZ
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Figure VI - 31. OVERALL FIRE RISK for La Grande/Mt. Emily Area WUIZ. 
Figure VI - 30. Fire Effects (values impacted) for La Grande/Mt. Emily Area. 




The total distribution of acres for fire risk of Union County is provided in the graph in Figure VI - 32. This does not imply that low fire risk is not a concern but provides a relative comparison of risk throughout the county. 


            Figure VI - 32. Distribution of Acres for 9 levels of Fire Risk Index.

Spatial distribution of risk in Union County shows distribution of areas that will have the highest potential for fire occurrence, fire behavior, likely loss of values, and where fire suppression is difficult to achieve. Because fire does not recognize county lines it is important to understand not only the fire risk within the county but the fire risk that lies just outside the county lines. 
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Display of Final Four Ratings Breakdown – Low, Moderate, High, Extreme

In working with developers of the Fire Risk calculations for the WWRA logical classifications for four groups were established. Fire-risk classifications were further consolidated from the breakpoints of the nine levels. These were classified into four ratings of low, moderate, high, extreme in both the spatial mapping and total acres. Combining the multiple levels into four key categories meets the OAR direction 477.027 that states, “The criteria shall recognize differences across the state in fire hazard, fire risk, and structural characteristics within the forestland-urban interface. The criteria shall include not less than three nor more than five classes of forestland-urban interface.”  

The following three pages provides maps showing areas that fall into the four ratings of low, moderate, high and extreme with corresponding tables with estimated acres in Union County and locations within the designated WUI Zone. 
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Fire Threat




     
[image: ]Figure VI – 34. Side by side graph and map of Fire Threat Index. 









Fire Effects 
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Figure VI – 35. Side by side graph and map of Fire Effects Index. 




      


Fire Risk 
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Figure VI – 36. Side by side graph and map of Wildfire Risk Index. 



Summary

Union county landscape is a complex intersection of human and ecosystem interaction. Depending on a host of local site conditions fire behavior and post fire impacts can vary from mild to significant. Through decades of successful fire suppression, residential development in wildland areas, and continued extensive drought conditions result in wildfires that continue to pose difficulties for Union County’s wildfire response resources. Knowledge of landscape issues provide management with the capacity to work with community members to prepare for, respond to, and recover from a wildfire event. 

The Risk Model Framework takes into account a multitude of subsets that characterize Union County. Fire start locations and ignition causation allow managers to focus mitigations where ignitions are most prominent and/or can be prevented. Vegetation types and landscape conditions play a key role in wildfire behavior and is the only branch of wildfire behavior that can be manipulated to alter fire behavior and provide opportunities where suppression resources can be effective. 

The effects from wildfire are resultant of existing values such as: infrastructure; where people live; riparian and forest assets; and drinking water importance along with locations where the ability to suppress wildfires is most difficult. Wildland developed areas provide locations where people live based on the number of housing units per acre. All structures including outbuildings were assessed separately to identify structure densities. 

The forest assets represent vegetation’s interaction with wildfire in terms of resiliency, ability to adapt, or sensitivity. Resilient stands often retained various degrees of vegetation after a wildfire especially where the overstory is concerned. Drinking water importance was less significant to Union County since the local towns are not dependent on specific sub-basins for drinking water. They are however dependent on the sub-basins for a number of other uses such as fish habitat, irrigation, livestock support, domestic uses, commercial and business uses such as: fire protection, power development.    

Geographic areas where fire suppression is difficult play an important variable that can impact the potential for values lost during a wildfire. Areas where ability to fight the fire is impeded, such as steep ground or thick overgrown vegetation and/or heavy down fuels, typically are areas where fire burns hottest and moves fastest and where firefighting resources are least effective. Knowledge of these areas and their contributions to wildfire behavior will help fire managers in preplanning strategies to focus on attributes that can be humanly modified. 

Sustainability of communities in Union County is reliant on proactive mitigation measures to protect economics, infrastructure, and resource values. Loss of one of more of these attributes can result in years of rebuilding at a significant cost. Combining efforts to maintain investments with new fire risk mitigations will assist in retaining our important values over the long term. These results provide managers with insight on county conditions when developing mitigation plans to reduce the overall fire threat, effects and fire risks in the county. Management considerations regarding current conditions are included in the priority assessment in Chapter VII. 

The Fire Effects Index is used along with the Fire Threat Index to determine the overall Fire Risk.  This assessment provides key attributes that drive the fire risks in the county and narrow treatment focuses to those characteristics that offer the highest returns for fire protection. It is estimated that 42 percent of Union County is in either high or extreme for negative effects from wildfires with 12 percent of that in the extreme rating. 

One aspect of fire effects that cannot be measured is the emotional and societal impacts especially where personal loss occurs. Each situation is relative to the individual and community being impacted. One thing that is clear making efforts in advance of wildfires provides opportunities to avoid what would otherwise be a devastating situation to both life and properties. 
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