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IX. Fuels Treatment, Maintenance, and Biomass

Introduction 

Fire is an important regulatory phenomenon in forest communities of the Blue Mountains as well as most areas of the intermountain western United States (Gast et al. 1991). Historically, in pre-European settlement periods, the Blue Mountains burned with relative frequency in a variety of forest types including ponderosa pine/Douglas-fir stand structures to moist mixed conifer type forests that under today’s vegetation composition may not have necessarily been the same as vegetation that would have developed with historic disturbance regimes (Stine et al 2014). Drier sites generally experienced fires every 0 – 25 years, retaining predominately fire-tolerant species, while the historical vegetation of the moister mixed forest was controlled by frequent to moderately frequent fires (every <20 to 50 years) that burned with mixed severity, containing both low- and high-severity patches (Stine et al 2014). 

During the dry season, wildland fires frequented the landscapes of Eastern Oregon, giving the area a blue tint from the smoke and haze, earning the mountains east of the Columbia Basin the Blue Mountains name. Many sites of the low and mid elevation areas where these fires burned, forests were park-like, dominated by fire-resistant pine, and on wetter sites, western larch (Mutch et al. 1993). Settlers in the nineteenth century reported riding horseback and pulling wagons or miles through the area (Wickman 1992). 

Fire disturbance on the landscape is an important component for ecological process and promoting healthy forests. Through history, wildfire acted as a cleansing mechanism, shaping stand structures and characteristics across the landscapes. Historically, fire interaction in Union County’s ecosystems accomplished several things.

1. Fire consumed dead material  on the forest floor and prevented build-up of large quantities of forest debris. 
2. Acting as a cleansing agent, fire killed some newly established regeneration, naturally thinning stands and preventing overstocking of landscapes and high competition for water.
3. Historic fires often burned as surface fires pruning lower limbs off the overstory trees thereby raising the height of the tree crown above the ground level (canopy base height). This sets the stage for future fires to actively burn with very little impact to overstory tree crowns. 
4. Spatial extents of fires were often left unchecked, creating burning patterns that were mosaic, covered large areas with low intensities, and set the stage for minimal impact when another fire occurred in the area. 
5. Frequent fires are often associated with lower smoke emissions due to shorter burning duration in grasses and fine fuels, versus current fires that exhibit high emissions from heavy ground fuels and fire-involved canopies. 
6. Wildfires conducted periodic maintenance of the landscapes by killing non-fire tolerant species through natural thinning, leaving species that were fire resilient. 

The wildland fire environment is directly related to fuel availability, which is directly related to fire frequency. Successful fire suppression brought to the forests in Union County and throughout the northwest an absence of wildfires that historically acted as a cleansing agent by removing both live and dead fuel. 

When early explorers, missionaries, and settlers first entered the Blue Mountains in the mid-1800s, they encountered a vegetation mosaic that was the result of long-term wildfire interaction. Many areas were dominated by open, park-like forests of ponderosa pine, often with a luxuriant undergrowth of tall grasses reaching as high as their horse’s belly. Those attractive landscapes had been created and maintained by low-intensity surface fires occurring at frequent intervals, usually every 8–20 years (Agee 1993, Anderson and others 1987, Cooper 1961, Franklin and Dyrness 1973, Hall 1977, Marouka 1993, Weaver 1947b). 

The western United States has seen several shifts in the wildland fire environment. Forests historically experienced frequent low intensity surface fires, then around 1910, fire was removed from the ecosystems through successful fire suppression. Through the mid-1970s to the present, there has continued to be a level of successful fire suppression. However, those that have escaped initial attack (about two percent) are exhibiting unprecedented fire behavior, resulting in stand replacement fires in locations that once supported low surface fires. As a result, Northeast Oregon currently has an overwhelming number of acres in need of forest management to transition the ecosystems to a closer representation of pre-European settlement open forests. 

Forest Health

Fire exclusion in forests of the Blue Mountain Region of northeast Oregon has resulted in significant changes since European-American settlement. The forests of the Blue Mountains have evolved in the context of a disturbance regime dominated by fire (Agee 1996). Fire suppression over the past 80 years has led to significant accumulation of fuel, increasing the probability of catastrophic wildfire over much of the Blue Mountains landscape (Gast et al. 1991, Agee 1996). Inadvertently, the absence of fire over an 80 to 100-year period allowed Douglas-fir, grand or white fir to take over the forests, slowly replacing the pine and larch (Oester, et al. 1992. Forest Health in eastern Oregon). 

A drastic change in the ecology of the Blue Mountains ecosystems began as a consequence of fire suppression, which became increasingly effective after the 1930s (Agee 1990). Changes to landscape environments over the last several decades resulted in unprecedentedly poor ecological conditions today. These negative impacts are often interrelated, producing a ripple effect resulting in multifaceted contributing factors. These factor include: encroachment of shade-tolerant, fire-intolerant species, stands at very high stocking levels in spaces which historically were open with a low number of trees per acre, high tree stress due to competition for water, and widespread impacts from insect and disease. Exacerbated by an extended drought in the Blue Mountains, they have led to unprecedented wildfire behavior on the landscape. 

Overstocking created ideal microclimate conditions across the Blue Mountains for insect infestation and disease. As early as the 1980s, landscape conditions in and around Union County experienced high levels of tree mortality. In northeast Oregon, including Union County, 655 million board feet of timber were lost to bark beetle between 1986 and 1991. An estimated 4 million acres were defoliated in 1991 alone by the western spruce budworm (Oester et. al 1992). 

The lack of fire activity on the landscape allowed for additional increases in both stand density and fuels accumulation. Stand structure composition and spatial patterns on the landscape have also shifted. Today’s landscapes are now more consistently uniform in nature, with most timbered stands exhibiting characteristics that contribute to extreme fire behavior. 

Patch sizes of high severity have increased, leaving less low and moderate severity patterns on the landscape. Fire intensity (amount of heat energy generated) has increased, surpassing the past fire-intensity range, because of fuel buildup and “ladder” fuels enabling surface fires to move into the canopy (Agee 1994). Landscapes that were once accustomed to surface fires are now experiencing thousands and thousands of acres of stand replacement fire. The Windy/Cornet fire south in Baker County, and the Grizzly Fire north in Wallowa/Umatilla County both burned with extreme fire behavior and exceeded 40,000 acres. If left untreated, stands will continue to experience larger patches of torching and crown fires and the potential for non-historical unprecedented extreme fire behavior. 

Eliminating wildfire from the landscape is not realistic, particularly in a fire prone ecosystem where natural fires are the predominate source of ignition. Changing how fire burns on the landscape, however, is possible. A century of fire suppression, low pace and scale, delays in project implementations, treatment restrictions based on land base and limited commercial logging opportunities have compounded landscape conditions. Proactive management toward the goals of this CWPP will provide mechanisms for living with fire. 

Fuels 

Wildland fuel has always been classified as vegetative material that will burn during a wildfire. These fuels include dead and down material, live vegetation, lichen, mosses, and organic material such as duff (organic material immediately above the soil) and roots. Recently however, the increase of homes in forested areas has compounded an already complex fuel composition. As a result, fire and land managers have combined efforts to address the increasing difficulties of pre-fire planning, fuel modifications, and fire suppression. 

Landscape fuels play a significant role in wildland fire fighting. Stand and fuels structure influence several aspects of the wildfire environment such as: the likelihood of a fire ignition, fire behavior characteristics on the land including flame lengths and rates of spread, and how fire will spread on the landscape once an ignition does occur. In the wildland fire setting, fuel is the only constant in both the fire triangle requirements for ignition (heat, fuel, oxygen) and the fire behavior triangle (fuel, weather, and topography), referencing the influences of wildfire behavior characteristics. 
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Figure IX – 1.  Fire Triangle – components needed for an ignition to occur. Fire Behavior Triangle – components that dictate how a fire will burn.  Fuel is the common denominator between the two.  

Even more importantly, fuel is the one component of both fire triangles where management activities can manipulate part of the fire equations and influence the fires interaction on the landscape through planning and implementation well in advance of an ignition. It is important to know how fuel arrangements can affect fire behavior and what impacts fuels modifications can have on wildfire behavior. There are several layers of a forest fuel bed that influence wildfire. 

Ground Fuels
· Duff - organic matter just above the soil such as some rotten logs and needle mat
· Mosses, litter, needle cast
Surface Fuels
· Woody fuel – small limb wood, logs, dead down fuels (large quantities can act as ladder fuels)
· Low vegetation – grasses, shrubs, herbs
Aerial Fuels 
· Ladder Fuels - Tall shrubs/brush, suppressed understory 
· Tree canopy – dominant and co-dominant overstory, suppressed understory, snags 
 
Each of these fuel layers can be can be manipulated to create a change in the fire behavior environment. However, the focus of this document is on how management can play a role in altering the influence of surface fuels and aerial fuels on fire behavior. 

SURFACE FUELS

Surface fuels consist of grasses, shrubs, litter, and woody material lying on, or in contact with the ground surface (Sandberg and others 2001). These fuels are often used as indicators of surface fire spread rates. Dead woody material is critical in predicting fire potential because they are controlled exclusively by their exposure to environmental conditions such as humidity, shading, proximity to soil that influence fuel moistures levels. 

Live fuels in the category are considered a dynamic type fuel because fuel moisture levels will differ depending on which growing season phase is occurring. Live fuels have a high fuel moisture content in the spring growing season and begin to cure throughout the fire season, eventually losing most if not all their moisture by mid-summer into the fall season. Many of the live surface fuels, particularly grasses, eventually transition into the dead woody material category increasing the available dead fuel component and potential fire behavior as the season progresses. Table IX-2.  Fuel Model composition within the WUIZ.  Data from the WWRA.  Fire Behavior is based on Anderson 1982. Aids to Determining Fuel Models for Estimating Fire Behavior. 


Because there has been a shift in stand conditions, there has been a direct effect on fuel loadings. As stands become denser, there is more available woody material to contribute to the forest floor (Oliver et al., 1996). The shifting of stand condition has contributed to higher than historic accumulations of dead, down woody material. Stand characteristics are directly related to and influence the amount, size and arrangement, and distribution of surface fuels at ground level, both live and dead. These surface fuels are often at the heart of crown fires since most ignitions initially begin as ground fires and transition to the canopy. 


Different fuel treatment approaches can be designed for targeting various components of the fuel bed and stand structures. Prescribed burning and piling and burning woody debris will target surface fuels, while pruning and stand thinning will mainly treat aerial fuels. 

Fuel models are broken out into four groups: grasses, brushes, timber, and slash. Surface fuel mapping shows approximately 86 percent of the WUIZ is comprised of a variety of fuels including: grass, grass/brush, brush or timber litter with a down woody fuel component. Nine percent of the WUIZ is non-timbered grass or brush with the remaining 77 percent of the surface fuel nestled within timber. Timbered stands that have been allowed to transition through the last 80 years without disturbance have a higher likelihood of exhibiting a fuel model 10. This fuel model supports the highest component of fuel size classes with a high level of large fuels. 

Fuel model 10 often displays greater fire intensity than the other timber models. The larger quantities of both fine fuels (0 – 3 inch) combined with greater amounts of large woody material from three inches in diameter to large logs increase fire behavior. Stands that support large woody material size and amounts also exhibit long residence times (when a fire sustains itself in one location for extended periods), resulting in possible additional fire effects in terms of destruction of organic soil material (soil sterilization), an increase erosion potential, and the loss of site productivity. 

Sixty-seven percent of the WUIZ is timbered, and 67 percent of the timbered areas in the WUIZ are supporting fuel loads that are outside of historic conditions. Crowning out, spotting, and torching of individual trees are all more frequent in this fuel situation, leading to potential fire control difficulties (Anderson 1982). Figure IX - 2 displays the landscape distribution of fuel model 10 within the WUIZ.

Aerial Fuels 

Heavy down fuels, ladder fuels, and poor health of the overstory are prime conditions for high-severity fires. Crown fires caused by excessive fuel accumulation are generally a severe threat to ecological and human values as well as to infrastructure; they pose a major challenge to fire management (USDA Forest Service 2003). 

Identifying attributes that contribute to torching/crowning during wildfire is key in order to successfully create conditions that allow for protection of life and property, create resilient landscapes, and satisfy the three goals of the Cohesive Strategy. 

Aerial fuels are typically trees and other vegetation suspended above the ground, often in the form of tree foliage such as branches, needles, lichen, leaves, tall bushes, etc. Tree boles are included, but often play less of a role in fire behavior. Stand characteristics such as tree canopy cover, canopy cover distribution, uncompacted tree crown ratio, and forest composition interact and influence the amount, composition and distribution of live and dead ground-level vegetation (Barnes and others 1998, Oliver and Larson 1990).

Historically, fires pruned the lower limbs of trees as they matured or killed the trees entirely, leaving primarily healthy stands where large spacing occurred from tree to tree and open spaces from lower tree limbs to the ground. Suppressed understory, when allowed to persist in stands, creates a continuous fuel bed both horizontally and vertically across the landscape. The lower limb distance from the tree boles to the ground is known as the canopy base height. As fire-intolerant vegetation continues to accumulate on the landscape, forest stands become increasingly denser, creating a homogeneous structure with low crown base heights resulting in an increased potential for crown fires in many forests of the Western United States (Cooper 1960, Dodge 1972, Van Wagner 1977, Parsons and DeBenedetti 1979, Bonnickesen and Stone 1982, Arno and Brown 1991, Agee 1993, Mutch and others 1993, Hann and others 1997). Changes in structure and composition have dramatically altered how wildfires now burn in these forests versus how they burned historically (Graham et al. 2004). 

An increase in stand density also creates an increase of available fuels suspended above ground. These continuous aerial fuels escalate the likelihood of sustained crown fires, whereas breaks in stand continuity and structure can interrupt fire spread. The closer the gap from surface fuels to aerial fuels, the higher the potential for canopy involvement during wildfires. The greater the distance between surface fuels and the base of tree crowns, the more difficult it is for surface fires to torch trees or become crown fires. The increase in canopy bulk density (available canopy fuel in a stand) will increase the potential for a crown ignition to become an “independent” crown fire in which surface fuels no longer are needed to generate crown fire spread. 
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Figure IX - 3.   Heavy crown fuels and low canopy base height provide pathway for overstory mortality and crown fire (photo 1), compared to high canopy base height and lower crown density (photo 2) where stands are likely to withstand a wildfire.  

Ladder Fuels 

Ladder fuels can be comprised of both surface and aerial fuels. Heavy down woody material, brush, understory growth, or overstory with low hanging foliage can provide a path for fire to move from a surface spread into the canopy. These stand characteristics can be a single contributory factor to canopy involvement during wildfires, or as more commonly seen, they can function as one of multiple conditional factors working in concert to generate canopy involvement. 

The shrub/small tree stratum is also involved in crown fires by increasing surface fire line intensity (heat/energy release) and serving as “ladder fuels” that provide continuity from the surface fuels to canopy fuels, thereby facilitating crown fires. These intermediary fuels essentially bridge the vertical gap between surface and crown strata. The size of this vertical gap is critical to ignition of crown fire from a surface fire below (Van Wagner 1977).
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Figure IX - 4.  Examples of ladder fuels that promote the transition of surface fires to crown fires.  

A century of widespread fire exclusion combined with the reduction of active forest management has resulted in a buildup of surface fuels and the overstocking of forests with trees and ladder fuels (CWS 2014). As a result, forest and rangeland health problems in the West are widespread and increasing, affecting wildlife habitat, water quality and quantity, and long-term soil productivity, while providing conditions for uncharacteristically large, severe, and costly wildfires, with increasing threats to human life and property (CWS 2014). Union County’s WUIZ is comprised of an extensive amount of area with a canopy base height in close proximity to the surface fuels at ground level. Approximately 32 percent of the WUIZ is non-forested and is predominately located within the Grande Ronde Valley agricultural area. The remaining WUIZ is comprised of a high percentage of low forest canopy vegetation. Vegetation that supports canopy from forest floor to two feet (24 inches) above ground accounts for 41 percent of the forested areas, 13 percent between two and four feet above ground, 4 percent between four and six feet above ground level, 7 percent between six and seven feet with only a total of 3 percent extending seven feet above ground level. Figure IX-5.
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Figure IX - 5.  The closer the canopy base height is to ground level, the higher the probability of canopy involvement during wildfire events.  



A forest with heavy down woody material in combination with low canopy base heights not only has an increased potential for canopy involvement during wildfires, but also has a higher likelihood of long range spotting and large scale landscape fires. 

The probability of a canopy fire in or near the county’s communities is very high, as well as widely distributed throughout the WUIZ. Locations where the probability of canopy fire is highest are areas that support heavy down woody fuels in timbered stands, a low canopy base height or both (Figure IX – 6). 
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Figure IX - 6.  The highest probability of canopy fires account for 60 percent of WUI Zone. 



Fuels Treatment

Modification of any dead down woody fuel or live vegetative layers has implications for fire behavior, fire suppression, and fire severity (Graham et al. 2004). Active forest management, including thinning, reduces flammability in the mid-story and over-story, while treating surface fuels, including those resulting from thinning, decreases surface fire potential (Forest Service, 2003). The most effective strategy for reducing crown fire occurrence and severity is to (1) reduce surface fuels, (2) increase height to live crown, (3) reduce canopy bulk density, and (4) reduce continuity of the forest canopy (Agee 1996, Graham and others 1999, Scott and Reinhardt 2001, Cruz and others 2002). 

WUIZ and Communities at Risk assessments show a need for treatment for several reasons, including expected fire flame lengths, fire spread rates, and probability of canopy fire, as outlined in Chapter VII of this CWPP. These expected behaviors do not reflect the worst-case weather conditions; under extreme weather it is expected that behaviors will be worse. Again, fire behavior is a reflection of the weather, topography, and fuels (burnable material). Manipulation of fuels is the option that can be realistically accomplished through management efforts. Fuels treatment to alter fire behavior is supported by several case studies, scientific communities, research laboratories, fire management, leaders of federal, state, and local agencies and community members. A detailed table of the implication of stand conditions and fuel types along with wildfire behavior and management considerations is located in Appendix K.

Union County is part of the Pilot Project for the National Cohesive Wildfire Strategy. The Northern Blue Mountain-Cohesive Strategy Pilot Project Action Plan has recommended actions for fuels management to meet the goals of the Cohesive Wildland Fire Management Strategy. Actions associated specifically with fuels management are identified below. A variety of tasks to accomplish these actions are found in The Northern Blue Mountain-Cohesive Strategy Pilot Project Action Plan:

1. Action: Promote forest restoration/fuels treatment in and around communities and in the “middle ground” further from communities. 
2. Action: Promote collaborative forest management and restoration planning. 
3. Action: Identify and Prioritize Landscapes for Treatment. 
4. Action: Improve efficiencies and economics of forest biomass removal and marketing; improve understanding of biomass utilization resources, opportunities, and challenges; and improve understanding, acceptance and support and of biomass utilization as a tool for enhancing forest health and fuels reduction.
5. Action: Seek understanding, acceptance and support for managed wildfire (prescribed and natural).

There are several fuels management options available to modify fire behavior and reduce crown fire occurrence and overstory post burn severity. Appendix K describes the implications of fuels on fire behavior and management considerations. Current fuel characteristics have multiple influences on fire behavior that are counterproductive to meeting the CWS goals. Management considerations should include a variety of treatment objectives intended to improve suppression efforts, modify fire behavior, and mitigate fire effects while working toward a sustainable community that is designed to adapt to fire-prone environments.

Through landscape treatments of stand characteristics treatments have proven successful in modifying fire behavior, see case studies in Appendix K.   Some vegetation treatments may solely focus on one or more fuel stratums (layers) while other options may change dead fuel and vegetation both horizontally and vertically.  Management treatments may also focus on altering forest species composition and stand structure to improve landscape resiliency by promoting healthy stands that include fire-tolerant species that can survive after a wildfire. 

Four principles exist when considering treatments of forest fuels for fire resistant ecosystems, particularly in dry forest types like Union County’s forests: reduce surface fuels, reduce ladder fuels, reduce crown density, and retain large fire-tolerant tree species (Agee and Skinner 2005). These principles also apply to altering fire behavior for protection of life and property and creating fire adapted communities. 

Aerial Vegetation Treatment

Thinning

The term “thinning”, for the purpose of this document, refers to stand treatments designed to modify standing vegetation where residual stems are distributed in such a manner that wildfire behavior and its effects on overstory vegetation is reduced and where suppression resources have increased the opportunities for successful fire suppression. Ladder and overstory vegetation stratum are often the target layers within a stand where thinning occurs, including: overstory, second growth or co-dominant species, suppressed understory, and brush. Several types of approaches or combinations of approaches may be used to accomplish management objectives. Depending on desired results, these include: cleaning, sanitation, selection cuttings, thinning from below, pre-commercial thinning, overstory harvest, species modification/eradication, etc. These applied approaches can alter fire behavior by meeting objectives that prevent surface fires and isolated tree torching from transitioning to crown fires. These treatments interrupt fire spread across the landscape by breaking up the homogenous stands and continuity, decreasing mortality of overstory from wildfire, and preventing insect infestation and disease, which contribute to the available dead fuel component. Available tool options include hand tools, machinery, prescribed fire, or a combination of methods. 

Timber stand thinning of both commercial and non-commercial material is prudent for changing wildfire behavior on the landscape. High density canopy fuels if ignited can result in a spreading crown fire than low density canopies (Graham et. al. 2004). Canopy base height (distance of lower limbs from ground level), canopy bulk density (canopy weight for a given volume), and canopy continuity (continuous) are key characteristics of forest structure that affect the initiation and propagation of crown fires (Albini 1976, Rothermel 1991). Mechanical thinning is a more precise method that can target specific stand structures. It allows for accuracy in selecting both removal and retention of stand components. Used alone, mechanical thinning, especially emphasizing the smaller trees and shrubs, can be effective in reducing the vertical fuel continuity that fosters initiation of crown fires (Graham et. al. 2004). Thinning to reduce continuous canopy horizontally can interrupt crown fire spread and reduce spot fire ignition probability. 

Stand thinning provides benefits in wildfire behavior modifications and should be conducted in conjunction with follow up treatments of surface fuels.  Without follow up treatment there is potential for an increase surface fuels loadings from thinning. Therefore, when considering stand thinning, due to the high percentage of heavy fuel loads within the WUIZ stands may require multiple treatment approaches to address residual surface fuels that may have previously existed or were generated during thinning. Unless the resultant thinning fuels slash is removed or treated, fire behavior could potentially increase in some areas. 


Combining stand thinning with surface fuels reduction is the most effective approach in altering fire behavior on the landscape. The most appropriate fuel treatment strategy is usually thinning (removing ladder fuels and decreasing tree crown density) followed by prescribed fire, piling and burning of fuels, or other mechanical treatments that reduce surface fuel amounts. This approach reduces canopy, ladder, and surface fuels, thereby reducing both the intensity and severity of potential wildfires (Graham et al. 2004).

Pruning 

Torching occurs when the surface flame length provides convective heating to tree limbs, and moisture content in the crown and the vertical distance to live crown from the ground supports ignition. This distance from ground to lower crown height of the tree is called canopy base height. Historically, low-intensity fires would burn as surface fires through the stands and scorch lower tree limbs, leaving the majority of the tree crown intact. Natural pruning has been largely absent from forests for more than 80 years due to successful fire suppression and a lack of active management. 

Thinning of small-diameter material and pruning branches are more precise methods for reducing the likelihood of a surface fire transitioning into a tree crown or stand canopy. Manually pruning trees is a viable option in and near communities and structures. Prescribed burning is beneficial for targeting ladder fuels and surface fuel components at the same time, especially in the middle ground areas. The effect of removing ladder fuels is that surface fires burning through treated stands are less likely to ignite the overstory canopy fuels (Graham et. al. 2004).

Surface Fuel Reduction 

Models and observations of landscape-scale fire behavior and the impacts of fuel treatments clearly suggest that a landscape approach is more likely to have significant overall impacts on fire spread, intensity, perimeters, and suppression capability than an approach that treats individual stands in isolation (Graham et. al. 2004). Application of fuel reduction techniques prior to a wildfire can affect fire behavior. 

Reducing the amount of fuel and changing its arrangement before a wildfire erupts can affect fire behavior. Recent examinations of wildfires in the West show that where fuels have been reduced beforehand, fire intensity and severity are usually reduced. Thus, removing or reducing fuels in strategic locations on your property can lower fire risk and help make your property more resistant to wildfire.

Surface fuel reduction alone can change fire behavior; however, in cases where stand structures support low canopy base height and high crown density, a combination of thinning and surface fuel reductions may be needed. Environmental conditions such as remote, steep areas with limited access may limit the treatment tool options available due to management direction, remoteness, and cost effectiveness. 

Prescribed Fire

Prescribed fire is a useful tool that can effectively alter potential fire behavior by influencing multiple fuel bed characteristics (Graham et al. 2004). Frequently used and cost effective, prescribed fire treatment is highly effective for surface fuel reduction, raising the canopy base height, and promoting fire tolerant species. Fire can be applied under specific management-identified environmental conditions that apply to weather and fuel (moisture) conditions allowing for control of fire. 

Prescribed fire can target the surface fuels, increase canopy base height by scorching lower tree bole limbs, and reduce the amount of ladder fuels. It also has benefits through promoting fire-tolerant species and groundcover vegetation such as grass and forbs over woody debris that support the CWS goals. 


Figure IX - 7.  Yellow arrow indicates the canopy base height (1-3 feet) of the stand prior to prescribed burning; white arrow indicates post-burn canopy base height.  Photo was taken in the Minam wilderness approximately six years (2010) after burning. 


Biomass Utilization

The forests in Union County continue to exhibit an overabundance of material considered to be forest biomass, with a great percentage of this material in the form of woody residues such as tree tops, limbs, non-merchantable logs, small-diameter trees and heavy down woody fuels. Forest biomass is generated by fire and fuels reduction activities, conventional timber management such as harvesting, non-commercial thinning, timber stand improvement (TSI) activities and natural accumulation. Non-commercial thinning includes pruning, tree removal or thinning designed to help shape and guide development of forest stands, and ladder fuel reduction. It generally does not result in removal of trees that can be used to manufacture products, but it could be used in renewable energy production (heat, steam, electricity, and fuel).

Concerned about the health of Oregon's forestlands, increasingly large and frequent wildfires, and associated expenditures and impacts, the 2005 Oregon Legislature passed Senate Bill 1072 (Chapter 772, Oregon Laws, 2005). In November of 2005 the Oregon Forest Biomass Working Group (OFBWG) was established to meet the directives in established by that bill and subsequent law, as well as to accomplish the biomass goals in then-Governor Kulongoski’s 2005 Renewable Energy Action Plan (Oregon.gov 2005).​ 

The utilization of woody biomass has the potential to provide Union County with both direct and indirect societal, economic, and environmental benefits. These include: 
 
· Creates jobs for local companies hired for removal.
· Reduces fire risk through vegetation and fuels management.
· Improves air quality, lessen impacts on public health. 
· Reduces the cost of hazardous fuels treatments in the future. 
· Encourages economic development by supplying material to local mills, and creates opportunities for innovative/new infrastructure for processing and using the material.
· Enhances and/or preserves ecosystems. 
· Reduces smoke emissions during landscape burning, improving fire-related health and safety issues.
· Provides a market for insect- or disease-infested trees, invasive species, and other woody biomass removed, and improves forest health.
· Increases availability of renewable fuel through bioenergy, promoting energy independence, and rural economic development.

Union County currently supports three Boise Cascade-owned processing facilities: a plywood plant located in the town of Elgin and a sawmill and a particleboard plant in La Grande (Boise Cascade 2016). The closest facility for biomass product is located in Wallowa County, with an expansion in progress to include the production of wood bricks at Integrated Biomass Resources in Wallowa County next to a post-and-pole plant owned by Community Smallwood Solutions (Davis et. al. 2010). 

Union County Economic Development Corporation is focusing business recruitment efforts on transportation equipment manufacturing and forestry and wood products sectors. The strength of these sectors is largely influenced by environmental regulations. The forestry and wood products sector (including biomass and other diversification strategies) could grow if more timber resources were harvested from federal forests (NEOEDD 2013 – 2018).

Most of the material generated from fuels reduction activities is not suitable for commercial wood products manufacturing, so many times the biomass from these activities is left on site and burned. There is currently a strong push in Oregon by county commissioners, industry leaders, local businesses, agencies, landowners, and some conservation groups to create opportunities from forest biomass while achieving the goals of the community wildfire protection plan for fire risk reduction.

The program distributes firewood to limited capacity citizens across Baker, Union, and Wallowa Counties. Unfortunately, the program utilizes only a small percentage of the biomass generated and usually utilizes smaller thinning projects. An additional alternative outlet for small diameter wood could help reduce the costs of thinning and help mitigate environmental impacts associated with prescribed burning and wildfires.

Timber stand improvement can accomplish similar goals, but often results in removal of some commercially valuable trees. Wood manufacturing residues including bark, sawdust, chips, and veneer cores are additional sources of raw material for renewable energy production. A biomass plant is currently operating in Grant County, but high transportation cost makes the exportation of small diameter wood material cost-prohibitive.

Hand and Machine Piling 

Hand and machine piling are effective ways to achieve surface fuel and ladder fuel reduction that is not marketable. Hand piling is not always the most cost effective, but it can be very effective in fuels reduction. Hand piling often requires manual labor with chainsaws, handsaws, and a substantial workforce (depending on acreage) making it more time consuming. This option allows for choices on pile placement to reduce damage to residual vegetation for the future. Machine piling can handle larger numbers of acres, and is more cost-effective than hand piling, however it requires machinery large enough to be efficient and still have maneuverability within designated areas. Residual trees can be preserved with machinery but some damage may occur. Debris piles are typically larger than hand piles and emit more radiant heat. 
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In urban interface areas, piling of fuels is a common approach to reducing surface and small-diameter ladder fuels near structures. This is beneficial particularly in areas where smoke issues are present or prescribed burning is not a favored option 

Fuels Treatment Challenges 

Project Planning 

Over the last decade, the issues of management pace and scale have been at the forefront as millions of acres of forest lands are blackened annually by wildfires. According to Tom Tidwell, Chief of the USDA Forest Service when addressing the House Committee on Appropriations in 2013, “Between 65 and 82 million acres are in need of fuels and forest health treatments—up to 42 percent of the entire National Forest System.” 

Federal agencies, including those in eastern Oregon, continue to face challenges when attempts are made to increase pace and scale. In 2014, the Oregon Department of Forestry presented Oregon Senate Bill 357, a report to the state legislature on Federal Forest Management. Section 1(1) of SB 357 requests, “The identification of potential approaches to diversifying revenue sources and improving the level of revenue available to increase the pace and scale of federal forest management.” The report also indicates the amount of NEPA completed is a limiting factor for increasing the pace and scale of restoration work on federal forest lands. Projects that are implemented are often found to be too small in acreage size or the treatment prescribed is not extensive enough for overall wildfire mitigation upon first entry. Additional contributing factors include reduced staff, extensive detailed environmental analysis to avoid litigation, competing priorities (ODF 2014) or actual litigation. 

Litigation of projects continues to occur for many Federal Agency projects. In 2015, the U.S. Government Accountability Office (GAO) provided A Report to Congressional Requesters on Forest Restoration. Agencies reviewed by the GOA were the Forest Service (FS), Bureau of Indian Affairs (BIA), Bureau of Land Management (BLM), Fish and Wildlife Service (FWS), and National Park Service (NPS). Part of the challenge of project litigation for federal agencies occurred from stakeholders who opted out of collaboration invitations, were not involved from the local area, or from the collaboration participants within the group itself. Litigation is time-consuming, costly, strains agency/stakeholder relationships, delays or limits restoration activities and can discourage participation in future projects (GAO 2015).

The GAO report also reviewed 34 collaboration landscape-scale forest restoration projects (projects larger than 50,000 acres with a focus on forests) that occurred over a 10-year period from 2004 through 2014. The Forest Service reported conducting 24 of the 34 projects; BLM, eight; and NPS, two. Several project managers in the GAO reported that upfront collaboration during planning resulted in increased pace and scale, however large-scale projects continued to be subject to litigation just like small projects. 

The vulnerability of federal lands is occurring due to a wide range of impacts that include an increase in wildfires and drought, stressed forests and vulnerability to insects and disease, and potential loss of critical habitat, some of which is being attributed to climate change, according to a May 2013 GOA report. As a result, there is growing agreement among land managers that efforts to restore forests should be undertaken at a scale commensurate with the scale at which disturbances, such as unnaturally severe wildfires that burn millions of acres annually, are occurring—that is, at a landscape scale (GAO 2015). Union County CWPP encourages landscape-scale approaches for restoration and fire mitigation in order to provide the highest level of community protection possible, promoting economic stability and safety of our fire personnel. It is Union County’s desire to meet the three goals of the Cohesive Wildfire Strategy of fire response, fire adapted communities, and restoring resilient landscapes through aggressive management approaches 

The House of Representatives H.R.2647 passed the Resilient Federal Forests Act of 2015, on July 9, 2015. Title I of the Act is designed to expedite environmental analysis and availability of categorical exclusions to accelerate forest management activities. Forest management activities for NEPA included under this act are those developed through collaboration, a resource advisory committee, or covered by a community wildfire protection plan. Primary purposes of the activities include: reduction of insect and disease infestation, reduction of hazardous fuel loads, protection of municipal water sources, maintaining, enhancing, and/or modifying critical habitat to protect it from catastrophic disturbances; increasing water yield, or any combination of these. The bill is currently awaiting Senate approval. 

Accomplishments and Maintenance 

Since 2005, Federal, State, and private landowners have joined forces in an effort to begin mitigating wildfire risk. Projects have included hazardous and ladder fuels reduction, raising canopy base height, and reducing stand densities. Oregon Department of Forestry, in cooperation with private landowners, has accomplished work throughout the county, with a large proportion along the Blue Mountain foothills between the towns of La Grande and Elgin. 

The Wallowa-Whitman National Forest has complemented these landowner efforts with some additional cross-boundary fuels and vegetation management projects.
Locations where some larger projects have occurred include: 
· Mount Emily II, 2005; Mount Emily
· Blue Fly Fuels Reduction Project, 2010; Blue Springs WUI
· Cove II WUI Project, 2011; Cove WUI
· Rooster Vegetation Project, 2010; Vey Meadows 
· Sandbox Vegetation Project, 2013; Upper Catherine Creek Watershed

Union County also hosts a portion of the Umatilla National Forest that has accomplished fuels and vegetation project along the forest boundary west, northwest of Elgin. Included in the projects are a number of identified firebreaks to the northwest and southwest of Union County that can be used during suppression efforts. 

Although efforts to minimize fire risk have been initiated, wildfire risk often requires a multiple-phase approach to fully accomplish wildfire risk mitigation. Post-treatment site visits will be needed to assure activities on the ground have met expectation of wildfire mitigation. 

Many older environmental documents and some recent documents fail to include a plan for maintaining treatment investments. This plan will preserve fire mitigation measures to reduce future costs when follow-up activities to sustain initial investments of treatments are needed. Designing a plan to maintain treatment accomplishments and protect costs is identified in Section 102(g) (8) of the Healthy Forest Restoration Act (HFRA) that requires the USDA Forest Service and DOI BLM to develop a process for monitoring the need to maintain treated areas over time. Proposed actions and alternative descriptions should include an estimated maintenance treatment schedule and cost (HFRA 2004).

Figure IX - 8.   Fuels and vegetation activities accomplished by landowners, State, and Federal agencies since 2005. 

























The length of time before areas require re-treatment is dependent on several interrelated factors including:

•	Past treatment level (e.g., how much biomass [fuel] was removed initially in the under story and over story)

•	Site productivity

•	Rate of fuel accumulation

•	Fuel structure (i.e., condition class)

•	Historic fire regime

•	Desired fire behavior (for effective control)

•	Climatic regime

Projects that have occurred are often too small to be effective, treatments are too passive, and sites are not re-entered for several decades, resulting in lack of progress toward changing fire behavior on the landscape. Designing projects of adequate size and thoroughness in management approaches can provide the highest level of community benefit and safety. Recent wildfires have displayed destructive behavior, and management must be aggressive in order to prevent further landscape damage. 
Developing a rotational monitor program that allows for periodic site visits and updating of the CWPP fuels layer allows managers to review risk reduction efforts. The mapping of initial treatment information and fire regime assists in future CWPP updates identifying changes in risk. 

Infrastructure

Union County hosts one of the few mill infrastructures remaining in the region, including a dimensional lumber mill, particleboard plant, plywood mill, and stud mill. The presence of the mill allows for significant efficiencies to be realized for properly developed management projects. Transportation costs are a significant limiting factor in many forest management strategies. The CWPP committee recognizes the importance of maintaining this infrastructure for the success of future management projects. Along with the mill infrastructure, Union County supports the skilled workforce necessary to accomplish management strategies. Significant emphasis should be placed on management strategies that maintain these two valuable resources within the local community. If the mill infrastructure and local skilled workforce are not maintained, the cost of management implementation will be significantly increased in the long term.

Eastern Oregon has very few infrastructures that are capable of utilizing biomass. Several challenges exist for biomass usage, including: potential start-up fees for new companies, hauling fees of removing the material from site to the facility, limited contractors with appropriate equipment for the job, and limited assurance of product supply over the long term. Small diameter material is often offered during entry but costs of removal exceed utilization costs. 

Additionally, finding contractors willing to work with biomass can be difficult, partially due to the low value of the product, cost of removal, and in many areas finding a means to transport material to processing sites. Because markets for commercial biomass products such as pellets, mulch, firewood, and animal bedding are limited, it is of little economic value to stewardship contractors, who could otherwise offset the agency’s costs of restoration by taking the value of the biomass as full or partial payment for their work (GAO 2015).

Initiating a biomass plan is often based on estimates of available supply when considering a business design and facility. This is often expressed as an assurance that a supply will be available from private, state, and federal lands within a realistic haul radius. The timeliness at which restoration activities occur on much of the public land has been slow due to lack of agreement on forest management and limited funding and staffing in the Forest Service and BLM (Davis et al 2010). 

Air quality concerns

Air quality is important for aesthetic, public health, and many outdoor community events. Some project managers, in the GAO report prescribed burning as one of the primary methods for forest landscape restoration, continues to be a challenge do to air quality and safety concerns.  

Public perception of air quality standards and lack of education on smoke emissions trade-offs compared to wildfire limit the opportunities of prescribed burning in an already restrictive program. In many areas, smoke emissions constraints are implemented during community events, further limiting the number of days a burn may be within the legal parameters of the burn plan. 

Woody biomass utilization would help reduce some of the air quality concerns and impacts to community health. Smoke emission tradeoffs have been proven beneficial where prescribed fires managed at specific times of years produce less particulates than wildfires that burn during the peak of fire season. 

Summary

Three primary components impact how a fire behaves on the landscape: fuels, weather, and topography. Management efforts are most effective through altering fuels composition and characteristics. There are multiple tools available, based on stand conditions, providing options for diverse treatments. In order to protect our firefighters, communities, and natural resources a “one shoe fits all” approach cannot be used. A variety of vegetation mitigation methods should be considered and utilized to promote the three goals of the CWS. Emphasis should be placed on landscape-level projects, maintaining the local mill, and skilled workforce infrastructure. 

Continuing to use and improve treatment methods through new and innovative approaches will advance Union County’s fire management efforts and landscape resiliency. Developing activities and treatments that can be tailored to meet local needs increases opportunities for homeowner and community proactive actions.

Fuels treatment has an added benefit beyond reducing danger. Thinning overstocked stands will increase tree diameter growth and enhance tree vigor. Healthier trees are more resistant to pests and disease and increase in commercial value. Treatment should be site- and species-specific, while keeping the goals in mind. 

Forests are dynamic, and reducing competition often promotes increases in diameter, height, and crown width. Fuels reduction activities that include thinning are very beneficial for modifying fire behavior, but thinning without consideration for forest health doesn’t provide the benefits of pest resistance or healthy, resilient landscapes. Management for risk reduction should be linked to a future maintenance program to protect first entry investments.

The National Strategy’s first and highest priority is safe and effective response preparedness. The second priority, also the most challenging, is vegetation and fuels management. Fuels management approaches that are strategically placed to interrupt fire spread across the landscape (CWS 2014) provide opportunities for successful suppression and lessen negative impacts. Several supporting case studies have proven successful in which previously managed areas have had a crown fire encountered a treated area, resulting in fire transition to a surface fire in pre-treated areas. These case studies can be found in Appendix K. Learning from others’ success stories can provide Union County with a foundation for landscape treatments. 
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