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Oregon Inventoried Roadless Areas (IRA) attributes – national forest roadless areas are 

irreplaceable reserves of wildlife and fisheries habitat that perform many valuable 

ecosystem services used by all Americans (Strittholt and DellaSala 2001, DeVelice and 

Martin 2001, Loucks et al. 2003, Gelbard and Harrison 2005).  In Oregon, these wild 

areas play an esteemed role in the state’s public lands conservation (Strittholt et al. 

2006a).  Oregon’s IRAs cover nearly 2 million acres (13%) of national forest lands 

representing five different natural regions (geographic areas sharing common climate, 

terrain, geology, and biological communities – see Strittholt et al. 2006a –

http://www.consbio.org/cbi/pubs/index.htm).  These areas provide numerous 

conservation benefits to the citizens of Oregon.  Besides providing unspoiled reference 

areas for conservation and land management research and important protections for 

historic and cultural areas, IRAs in Oregon contain (as summarized from Strittholt et al. 

2006a):

 over 800,000 acres of old-growth forests;

 significant amounts of natural communities, including forests, grasslands, and 

shrublands, especially in the Cascades, Klamath, and Blue Mountains; 

 important habitat for many mammals, including black bear, elk, fisher, marten, 

and many other species;

 important habitat for numerous birds, including threatened species such as the 

northern spotted owl and marbled murrelet, and several woodpeckers and 

numerous gamebirds;

 habitat for many of the state’s threatened salmonids and other aquatic resources, 

including 643,000 acres in 58 “Key Watersheds,” 242,000 acres in 19 “salmon 
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strongholds,” and 1.1 million acres in “aquatic diversity areas” as defined by 

federal agencies (FEMAT 1993, ICBMP 1997) and professional societies 

(American Fisheries Society); 

 refuge for many rare plant and animal species;

 clean drinking water for hundreds of thousands of Oregonians that derive water 

supplies from municipal watersheds that overlap with one-quarter of the state’s 

IRAs, especially the cities of Bend, Ashland, and Pendelton where drinking water 

supplies are either exclusively or at least partially contained within IRAs; and

 a wide variety of outdoor recreation opportunities, including hiking, camping, 

hunting, and angling (with revenues estimated annually at nearly $1 billion dollars 

for all state lands (http://www.census.gov/prod/2003pubs/01fhw/fhw01-or.pdf).

Salmon conservation and IRAs - the importance of salmon to the Pacific Northwest 

economically, recreationally, and symbolically is especially significant and greater than 

any other species in the region. In Oregon, millions of dollars are spent on the Oregon 

Plan for salmon conservation.  Roadless areas long have been recognized as vital to the 

conservation of salmon, steelhead and other aquatic species as unroaded lands provide 

aquatic habitat strongholds that are protected from road-related degradation, an impact to 

which both aquatic habitats and fishes are particularly susceptible (Gibbons and Salo 

1973, Meehan 1991, Henjum et al. 1994, Frissell et al. 1996, Kessler et al. 2001, 

Trombulak and Frissell 2001).  Roadless areas provide a critical anchor for aquatic 

habitat restoration and salmon recovery efforts.  Based on GIS analysis, Strittholt et al. 

(2006a) reported that 643,000 acres of IRAs are found within 58 different Key 

Watersheds (FEMAT 1993) and an additional 242,000 acres are found in 19 different 

salmon strongholds (ICBMP 1997), many of which are at the headwaters of these 

systems.  Additionally, over 1.1 million acres of IRAs (over ½ the total IRAs) occur 

within mapped Aquatic Diversity Areas (as defined by the American Fisheries Society –

see Henjum et al. 1994) with the majority concentrated in IRAs within the Blue and 

Klamath Mountains. 
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Drinking water and IRAs - over 500,000 acres (25%) of IRAs overlap with municipal 

drinking watersheds.  Examples include a large portion of the Ashland Creek watershed, 

which is occupied by the McDonald Peak Roadless Area, and is the source of drinking 

water for the City of Ashland (population ~20,000 residents).  The City of Bend (which 

has grown from 20,000 in 1990 to over 65,000 today) derives high-quality drinking water 

from Tumalo Creek, which is entirely contained within the Bend Watershed Roadless 

Area.  And Pendelton (population 16,000), which obtains its water from the Umatilla 

River, is partially protected by the Hellhole Roadless Area (Strittholt et al. 2006a).  

Unroaded Lands – Oregon has an additional 2.6 million acres of unroaded but 

uninventoried areas that contain many of the same ecological attributes of IRAs.  While 

the Roadless Conservation Rule (2001) acknowledged the importance of unroaded lands, 

the Forest Service has yet to inventory them for possible inclusion in roadless protections.  

We provide a case study from the Klamath-Siskiyou ecoregion in southwest Oregon 

where significant amounts of unroaded but uninventoried lands remain.  We have focused 

on this ecoregion because it has long been recognized as among the most diverse 

temperate forests in the world (DellaSala et al. 1999).  

Klamath-Siskiyou case study - approximately 233,770 acres of unroaded lands occur in 

the Oregon portion of the Klamath-Siskiyou ecoregion (Strittholt and DellaSala 2001).  

When combined with IRAs, unroaded lands contribute to a regional conservation strategy 

by providing:

 significant amounts of intact, mature and old-growth forests; 

 essential habitat for species of conservation concern (i.e. those listed on the 

state Heritage database);

 elevation and habitat representation; 

 overall landscape connectivity (i.e. “stepping stones”) for species such as 

Pacific fisher that require blocks of interconnected habitat for dispersal and 

reproduction;



4

 additional aquatic strongholds for salmon and native trout (Kessler et al. 

2001); and

 critical wintering habitat for deer and elk

These results are consistent elsewhere in Oregon as well (Strittholt et al. 2006a). 

Key recommendations – the governor should request protection for all ~2 million acres 

of IRAs and further should call for the federal government to “officially” inventory and 

promptly protect the additional unroaded lands under their jurisdiction, which total 2.6 

million acres in Oregon.  Unroaded lands adjacent to IRAs and those that overlap with 

drinking water municipalities should be given first priority.  We suggest that in addition 

to the ecological benefits accruing from roadless and unroaded areas, the governor also 

could emphasize in his petition the importance of IRAs and unroaded lands to protecting 

the quality of Oregon’s drinking water.  This benefit is particularly important, as water 

will become increasingly scarce in quantity and quality due to explosive demand across 

the state (especially in drought prone regions of eastern Oregon and the Klamath 

province) and climate change effects on future snow pack levels.

IMPACTS OF ROADS ON ECOSYSTEM PROCESSES AND OREGON’S 

BIODIVERSITY

Roads and the maintenance of roads impact natural environments in many ways.  Roads 

increase air and water pollution, promote the spread of invasive exotics, reduce watershed 

integrity, compromise fish and fish habitat, increase surface erosion and landslide 

potential, and are associated with declines in wildlife numbers (see reviews by Andrews 

1990, Furniss et al. 1991, Reed et al. 1996, Spellerberg 1998, Trombulak and Frissell 

2000).

Increased air and water pollution – roads increase water pollution through increased 

sedimentation, applied road chemicals (Furniss et al. 1991, Rhodes et al. 1994), and toxic 

spills (Furniss et al. 1991).  
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Spread of invasive exotic species - roads and associated forest cutting often enhance 

invasion by a wide range of exotic species as numerous weedy plant species encroach on 

natural habitats (Amor and Stevens 1976, Schowalter 1988) transforming them 

indefinitely (see Usher 1988).  There has been considerable concern expressed about the 

spread of invasive exotic species into existing nature reserves (Usher 1988), and the 

spread of alien species has been highlighted as one of the most significant threats to 

native biodiversity (Wilcove et al. 1998).  In the Pacific Northwest, an exotic root-rot 

disease (Phytophorus lateralis) continues to infect and kill Port Orford cedar, a conifer 

endemic to the Klamath-Siskiyou.  This tree is particularly important to the health and 

functionality of aquatic ecosystems as it is a riparian keystone species (DellaSala et al. 

1999).  The fungal disease is waterborne and is easily spread by vehicular traffic along 

roads. Conversely, roadless areas have been commonly found to be less invaded than 

habitats near roads (Gelbard and Harrison 2005) and this appears to be the case for root-

rot invasions of Port Orford cedar as well (Strittholt and DellaSala 2001).  Roads also 

provide avenues for illegal stocking of non-native fishes (Lee et al. 1997). 

Reduce watershed integrity – roads intercept surface and subsurface water flow and 

concentrate and divert it into roadside ditches and channels.  As a result roads directly 

affect natural sediment and hydrologic regimes (Lee et al. 1997).  They alter streamflow 

(Furniss et al. 1991, Wemple et al. 1996), sediment loading, transport and deposition 

(Meehan 1991), channel morphology and stability (Heede 1980, Montgomery 1994, 

Forman and Hersperger 1996), substrate composition, stream temperatures (Beschta et al. 

1987, Hicks et al. 1991), water quality (Furniss et al. 1991, Rhodes et al. 1994), and 

riparian conditions within a watershed.  

When roads cross a stream, inadequate culvert size, location, or number often cause a 

higher and lower water table upslope and downslope, respectively (Stoeckeler 1965).  

Furthermore, plugged culverts frequently lead to fill slope failures that produce 

catastrophic increases in stream channel sediment (Weaver et al. 1987, Donald et al. 

1997, Furniss et al. 1997).  Roads also greatly increase an area’s susceptibility to surface 
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erosion and increase the frequency of landslides, debris flow and other mass movements 

(Burroughts et al. 1976, Dunne and Leopold 1978, Clayton 1983, Hammond et al. 1988, 

Furniss et al. 1991, Megahan et al. 1992, Weaver and Hagans 1996).  

Compromise fish and fish habitat – the road-related changes to watershed integrity 

discussed above have serious consequences for the quality of fish habitat, degrading a 

watershed’s capacity to support salmon, steelhead, and other fishes.  In the Pacific 

Northwest and northern Rocky Mountains, roads play a significant role in regional 

declines of many fish species, especially salmonids (see Henjum et al. 1994; Frissell et al. 

1996).  Increased sedimentation from road construction, improper drainage, and 

landslides contributes to declines in overall aquatic habitat integrity (Sidle et al. 1985; 

Montgomery 1994).  The increased amounts of fine sediment in a stream system 

associated with roads limits hatching success and reduce the number, frequency and size 

of pools (Jackson and Beschta 1984, Madej 1982, Lee et al. 1997), a critical component 

of high-quality fish habitat.  Roads change the timing and magnitude of peak and low 

flows, increasing the frequency of localized flood and drought events, thereby reducing 

salmon survival and the recruitment of juveniles into the adult population (Shetter 1961, 

McFadden 1969, Seegrist and Gard 1972).  Poorly constructed and/or maintained road 

stream crossings often create barriers to fish migration, commonly reducing or 

eliminating access to miles of otherwise suitable spawning and rearing habitat (Clancy 

and Reichmuth 1990, Eaglin and Hubert 1993, Beechie et al. 1994).  As a result, roads 

produce detrimental impacts on all life-stages of fishes (Furniss et al. 1991, Henjum et al. 

1994, MacDonald et al. 1991, Rhodes et al. 1994).

Increase surface erosion and landslide potential – the impacts of roads on landslides are 

large in magnitude and long in duration.  Roads impact both the long-term level of 

chronic “background” sediment loads in a river system by exacerbating the levels of 

surface erosion through ongoing contributions from road surfaces, cutbanks, and ditches 

(Megahan and Kidd 1972, Reid and Dunne 1984).  Roads also impact the frequency of 

landslides contributing large amounts of sediment during mass failures.  For example, 

following the February 1996 storm in the Oregon and Washington Cascades and Oregon 
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Coast Range Mountains, roads were associated with 15% to 61% of the new landslides 

(Weaver and Hagans 1996).  Thirty-four percent of the 236 landslides in the Fish Creek 

watershed on the Mt. Hood National Forest caused by that same storm were attributed 

directly to roads (Reeves et al. 1997).  Erosion rates on roads and landings in the Klamath 

mountains of southwest Oregon were 100 times greater than those on the undisturbed 

area (Amaranthus et al. 1985).  Increased rates of landslides in roaded areas as compared 

to unroaded lands have been documented in Washington (Reid 1981), northern California 

(Hagans et al. 1984), and Idaho (Arnold and Lundeen 1968, Burns 1984, Megahan et al. 

1992).  Road-related mass soil movements can continue for decades after the roads have 

been constructed (Furniss et al. 1991). In particular, temporary roads can be especially 

damaging to aquatic ecosystems as they are: (1) typically not engineered to meet road 

standards; (2) contribute to mass wasting events; (3) most are not hydrologically put to 

bed when a temporary road is decommissioned; and (4) the Forest Service lacks the funds 

to decommission them later.

Road avoidance by wildlife - high road densities are associated with declines and regional 

extirpations of many vertebrates, particularly for the more sensitive species such as 

wolves (see Mech et al. 1988; Fuller 1989; Mladenoff et al. 1995), black bears (see 

Young and Beecham 1986; Brody and Pelton 1989), and mountain lions (see Van Dyke 

et al. 1986; Beier 1995).  Roads are known to have negative impacts on lynx (Brocke et 

al. 1991), fisher (Powell 1979), and marten (Chapin et al. 1998). 

Ungulates also are impacted by roads directly or indirectly (Crete et al. 1981, Sage et al. 

1983).  Both elk (Lyon 1983) and mule deer (Rost and Bailey 1979) were shown to have 

strong road avoidance behavior in the Rocky Mountains and Pacific Northwest.

Road impacts of many bird species include increased nest predation (Wilcove 1985), 

cowbird parasitism (Brittingham and Temple 1983), and species displacement (see 

Reijnen et al. 1996).  Thus, whether we are interested in large carnivores, ungulates, 

small mammals, birds, salmon, or other vertebrates, roads have the single greatest impact 

to the movement of animals, especially sensitive species (Forman and Hersperger 1996).
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Key recommendations – the governor should acknowledge the high costs of maintaining 

Oregon’s existing roads network, which totals over 67,000 miles of urban and rural roads 

(Oregon Department of Transportation – note - this is a conservative figure as it does not 

included “unimproved” roads or roads built after 2000) and that existing road 

maintenance and the rehabilitation and decommissioning of failing roads should take 

priority over building new roads as the Forest Service lacks the resources to maintain its 

existing roads network.  The Forest Service currently has less than 20% of the funding 

needed to fully maintain the existing road system on national forests and the backlog of 

deferred road maintenance and reconstruction exceeds $8 billion (Williams 2000).   In 

particular, we believe the issue of temporary road building is especially important to 

the continued maintenance and quality of roadless backcountry conditions as it may 

be brought up in the petition review process by the Secretary of Agriculture 

(emphasis added).

MANAGEMENT PRIORITIES FOR FIRE RISK REDUCTION 

Roaded areas are more susceptible to uncharacteristically severe fires than unroaded 

areas for three reasons: (1) timber management often increases fuel loads (e.g., by leaving 

logging slash) and reduces resistance to fire by replacing fire-adapted large trees with 

densely stocked tree plantations that are more likely to burn severely (see Odion et al. 

2004); (2) areas without roads have been less adversely affected by fire exclusion than 

intensively managed lands either because access has limited suppression capabilities or 

fire cycles exceed the period of fire exclusion, which is most often the case in mid to 

upper elevation areas where the bulk of roadless areas are found (DellaSala and Frost 

2001); and (3) road access raises the risk of fire ignitions (DellaSala and Frost 2001). 

According to the Forest Service (USFS 2000), approximately 8 million acres (13%) of 

the 58.5 million acres of IRAs nation-wide represent a high fire risk requiring fuel 

treatments; the vast majority of areas at risk of uncharacteristically severe fires are in the 

intensively managed, roaded landscape.  USFS (2000) also makes reference to abundant 
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evidence that the areas with most significant fire/fuel and insect/disease problems (e.g., 

the highest priorities for “forest health” treatments) are located in portions of the national 

forests that are already managed and accessible by roads. As stated on page 3-157 of the 

DEIS, “areas that are more highly roaded actually have a higher potential for catastrophic 

wildfires than inventoried roadless areas.” Other data presented indicate fires are more 

likely to start in managed/roaded areas and more likely to become large after ignition, 

irrespective of the source (USFS 2000, DEIS p. 3-157).  

We note that the majority of “forest health” problems are related to unnaturally high 

densities of small-diameter trees that occur mainly in low to mid elevation forests where 

fire exclusion has resulted in skipped fire cycles and tree encroachment.  These areas are 

generally found in the managed forest landscape and the wildland-urban interface.  In 

contrast, logging has removed a majority of large (>20 inch dbh) trees over the past 

century (see Strittholt et al. 2006b) replacing them with densely stocked and flammable 

tree plantations (Odion et al. 2004).  About 40% of Oregon’s IRAs contain old forests 

with large trees (Strittholt et al. 2006).   These areas are not a priority for fire risk 

reduction (DellaSala and Frost 2000).

While there is evidence that the risk of catastrophic fires has increased in those national 

forests dominated by dry forests with frequent fire regimes, those areas with most 

elevated fire risk and most in need of restoration occur in already roaded landscapes 

(USFS 2000, DEIS p. 3-99, 3-157).  Treatments in already roaded areas should not 

only be a higher priority from a hazard perspective, but they are also far more cost-

efficient (emphasis added) – more acres can be treated in these areas with a greater 

potential for influencing fire and insect/disease outbreaks than in more remote roadless 

areas. Furthermore, significant evidence exists to conclude that although fires can have 

substantial effects on streams and riparian systems and may threaten the persistence of 

some local populations of resident fish, particularly those that are small and isolated, 

major efforts to actively reduce fuel loads and fire hazard in forests may on balance be a 

threat, rather than a benefit, to native fishes and their habitats.  This is particularly true 

when treatments are focused on addressing forest management symptoms (e.g., fuel load) 
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rather than on restoration of natural processes (Rieman et al. 2003). Moreover, even 

without new roads, treatments to reduce the risks of catastrophic fires still are feasible in 

most roadless areas (USFS 2000. DEIS p. 3-37, 3-105) and the Roadless Conservation 

Rule 2001 provides sufficient guidance to the Forest Service regarding fire concerns 

without any additional modifications necessary.  

Problems with LANDFIRE as a predictive tool for fire behavior – LANDFIRE is 

increasingly relied on as a predictive tool for modeling fire behavior and risk.  However, 

the main problem with this approach is that only a "rapid assessment" of vegetation has 

been completed.  It has no accuracy assessment, so there is no way of knowing the extent 

to which vegetation has been mapped correctly.  There are lots of reasons to suspect a 

low level of accuracy, particularly for unroaded areas where access is difficult.  The Park 

Service is testing the data in a couple of parks to see if it is sufficiently accurate to use in 

the absence of other vegetation maps, but the results are not available at this time.  In 

addition, the predicted fire behavior in different vegetation types is not based on an 

empirical approach, but modeling.  In theory, LANDFIRE should show roaded areas as 

more departed from reference conditions due to disturbances, but it tends to focus on 

departure due to lack of fire and not on anthropogenic ignition factors.

Key Recommendations - the governor should request that the Forest Service prioritize 

and target fire hazard reduction measures giving highest priority to the already roaded 

areas where treatment costs are lower, particularly within the urban-wildlands interface 

and flammable tree plantations.  Treatments in roadless areas, a lower priority, are more 

costly and should be limited to stewardship activities that are consistent with a set of 

specific ecological criteria that balance treatment needs with the potential for adverse 

cumulative impacts to IRAs.  In cases where it can be demonstrated that thinning will 

likely result in ecological benefits, then thinning should be allowed to proceed as 

specified under the 2001 roadless rule. Under such conditions no new roads should be 

built to treat fuels given that roads diminish ecosystem values and contribute to fire 

ignitions. Further, treatments should focus on small diameter trees (as specified in the 

Roadless Conservation Rule 2001) that have largely encroached since the advent of 
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mechanized fire suppression in places where it can be demonstrated that the period of fire 

exclusion has in fact exceeded historic fire return intervals.  In addition, fire management 

in IRAs requires an approach that begins with a fire management plan using science-

based criteria to determine when its best to allow fires burning in the backcountry to run 

their course vs. when they are likely to threaten human communities, requiring active 

suppression (DellaSala and Frost 2000).  The governor could also request an accuracy 

determination be performed of LANDFIRE and the inclusion of anthropogenic ignition 

factors into the modeling of fire risks.  This would allow for a prioritization of fire risk 

reduction in places where risks are highest – roaded areas, managed forests, and the 

wildland-urban interface, which is consistent with the scientific literature on fire risk 

reduction prioritizations (see DellaSala et al. 2004).

We note that post-fire salvage logging in IRAs is of particular importance to Oregon 

IRAs and roadless policy in general, as exemplified by the Forest Service 

mismanagement of Kalmiopsis roadless areas in response to the Biscuit fire.  The 

scientific literature consistently has shown significant cumulative impacts associated with 

post-fire logging, including soil erosion (Beschta et al. 2004), aquatic ecosystem impacts 

(Karr et al. 2004), loss of legacy trees (Lindenmayer et al. 2004), and spread of invasive 

species (Noss and Lindenmayer 2006).  Further, post-fire logging has been shown to 

elevate hazardous fuels in the Biscuit area (Donato et al. 2006), contributing to severe 

fires during reburn (Thompson and Spies 2006). Therefore, we encourage the governor to 

recommend that the Forest Service preclude post-fire logging activities in roadless areas 

as they are inconsistent with the ecological values of these areas and post-fire recovery 

needs.

ECONOMIC AND RECREATIONAL VALUES OF ROADLESS VALUES

Robust economic growth and IRAs - no longer is timber the driving force behind regional 

economies in the Pacific Northwest that are much more diversified today than during the 

boom and bust post-war economies that were dominated by the extraction industries.  

This has been widely acknowledged by many resource economists as summarized by 
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Power (2006) and noted by Charnley (2006).  According to these researchers, many 

western communities are at a unique crossroads where achieving ecological sustainability 

is now possible through reduced harvest levels on federal lands coupled with the added 

benefits of protecting watersheds and planning for explosive population growth.  As an 

example, we provide information from a case study of roadless areas and protected lands 

in the West, including Oregon.

Oregon Economic Analysis: Case Study in Economic Value of Protected Areas 

(excerpted from Southwick and Associates and peer-reviewed by resource economists)

Southwick Associates (2000) tracked several economic indicators from 1969 to 1997 

across 410 western counties including nine counties in Oregon, concentrating mainly on 

the economic impact of protected areas, including National Parks, National Monuments, 

wilderness, and roadless areas.  

In general, their research indicates that protecting wilderness, roadless areas, National 

Parks, and National Monuments is not devastating to regional and local economies.  

Using measures of income, employment, and the location and extent of roadless areas 

and other protected areas, they demonstrated that environmental protection does not come 

at the expense of either income or employment growth in Oregon or in counties of six 

western states as follows.  

 In Oregon, the percentage of total income generated by extractive industries fell 

from 13.5% in 1969 to 5.1% in 1997 –while extractive industries were once 

drivers of the regional economic bus they now are somewhere in the middle (see 

Niemi et al. 1999a,b).

 Total employment in Oregon grew more than 10 times faster than jobs in

extractive industries.

 Counties that are relatively dependent on extractive industries have slower income 

growth.
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 Economic sectors benefiting from the presence of environmental amenities are the 

new source of economic security in the region (also see Niemi et al. 1999a,b).

The presence of wilderness, National parks, National monuments, and roadless areas does 

not come at the expense of economic growth.  On the contrary, counties containing 

protected areas grew faster.

 Employment growth in non-metropolitan counties with more than 10% wilderness 

was more than 1.6 times faster than employment growth in non-metropolitan 

counties without wilderness.

 Employment growth in non-metropolitan counties with more than 10% roadless 

areas was 1.4 times faster than employment growth in non-metropolitan counties 

without roadless areas.

 Of the nine Oregon counties analyzed, income growth rates in seven increased 

after wilderness designation.

 There is no indication that the presence of roadless areas, wilderness, National 

Parks, and National Monuments was correlated with slower income growth or 

slower employment growth.

 The presence of environmental amenities and protected areas promote income 

growth and employment growth.

 The presence of protected areas (wilderness, National parks, National 

monuments) and roadless areas does not limit economic growth in western states 

– on the contrary, these areas are associated with both income and employment 

growth.

 Even though the employment and income in metropolitan counties grew relatively 

rapidly during the study period, non-metropolitan counties containing wilderness 

grew faster than the average western county.  Employment in rural counties 

containing more than 10% wilderness grew 1.6 times faster than all western 

counties between 1969-1997.  Income in rural counties containing more than 10% 

wilderness grew 1.3 times faster than all western counties between 1969-97.
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The positive relationship between economic growth and the presence of environmental 

amenities holds true for roadless areas, wilderness, national parks, and national 

monuments. While we recognize that this analysis does not definitively prove that 

protected areas cause economic growth, it does show that they are indeed associated with 

growth.  In addition, the analysis supports the well-publicized notion that in the rural 

west, economic security is associated with counties that no longer rely on the 

environment as a source of raw materials for export, but instead use the environment as a 

magnet to attract tourism, retirees, and small businesses.  

As more studies of the economics of protected areas emerge, it is becoming increasingly 

apparent that a key to economic prosperity is protection (not degradation) of Oregon’s 

national forests.  Coupled with the value that these areas provide in ecosystem services, 

open space, hunting and angling (see below), and quality of life amenities, a strategy that 

protects roadless areas is an investment both in sound conservation and sustainable 

economics.  Moreover, when one considers the negative spill over costs of logging and 

road building in these areas in terms of degraded resource values and ecosystem services 

(see Niemi et al. 1999a,b), the best strategy for roadless areas is to protect them from 

exploitation.  Restoring fish runs and protecting watersheds, particularly those tied to 

county and state water municipalities, are wise investments in the economic and 

biological future of Oregon’s national forests.  

Roadless areas and outdoor recreation – Oregon’s roadless areas provide exceptional 

recreational opportunities (hiking, camping, fishing, hunting, horseback riding, etc).  

According to the Forest Service, the Mt. Hood National Forest is only currently able to 

supply 63% of the demand for back country recreation (Strittholt et al. 2006a).  By 2040, 

the Forest Service estimates they will only be supplying 16% of the public’s need for 

back country recreation while still meeting the demand for developed recreation.  As an 

example, roadless areas such as the Elk River on the Siskiyou National Forest contain 

one of the most productive wild salmon fishery in Oregon and possibly the lower 48 

states.  This area is vital to tourism and fishing based economies of Port Orford, which 

has supported roadless protections in recognition of the outstanding fishery on the Elk 
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River.  Studies in Oregon and elsewhere by Trout Unlimited (2004a,b) have recognized 

the economic importance of this backcountry experience to anglers and hunters. 

Key Recommendations –we suggest that the governor include economic figures on the 

importance of protected areas (including roadless areas) to Oregon’s economy (as for 

example provided by Southwick Associates 2000) and the growing demand and 

importance of backcountry experiences to hunters and anglers, which may exceed $1 

billion annual to Oregon’s economies across all lands (roadless values are a subset of this 

amenity-based economic engine).

CLOSING COMMENTS

While Oregonians have a history of supporting conservation measures, Oregon has 

lagged behind other states in protecting its natural heritage with only 5.3% of its lands in 

protection as compared with neighboring states such as Nevada (7.1%), California 

(19.5%), Idaho (10.9%), and Washington (12.9%; DellaSala et al. 2001).  A commitment 

to roadless conservation would add approximately 3% to Oregon’s protected lands. 

Nevertheless, the ecological value of these lands goes beyond their percentage-based 

additions to the state’s protected lands because roadless areas make important 

contributions to robust economic growth, open space amenities, clean drinking water, fish 

and wildlife conservation, and hunting and angling experiences. 

We applaud the governor for his strong leadership on submitting a petition on roadless 

areas and request that this petition include: (1) protection for all ~2 million acres of 

Oregon’s IRAs; (2) a request to the Forest Service to inventory and then include the 2.6 

million acres of unroaded lands in its inventory database for roadless areas (based on a 

prioritization process of proximity to IRAs and drinking water supplies);  (3) a request for 

prohibitions on road building (including temporary roads) to access for sites for fuels 

treatment and future mining and grazing claims, and additional restrictions on post-fire 

logging in roadless areas; and (4) a request to prioritize fire risk reduction treatments on 

national forest lands to where they are needed the most: the wildland-urban interface and 
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heavily managed and roaded forest lands that require additional federal resources to 

reduce the risk of uncharacteristically severe fires to communities and nonfederal 

landowners.

LITERATURE CITED

Amaranthus, M.P., R.M. Rice, N.R. Barr and R.R. Ziemer. 1985. Logging and forest 
roads related to increased debris slides in southwestern Oregon. Journal of Forestry. 83: 
229-233.

Amor, R. L., and P. L. Stevens.  1976.  Spread of weeds from a roadside into sclerophyll 
forests at Dartmouth, Australia.  Weed Research 16:111-118.

Andrews, A.  1990.  Fragmentation of habitat by roads and utility corridors: A review.  
Australian Zoology 26:130-141.

Arnold, J.F. and L.J. Lundeen. 1968. South Fork Salmon River special survey, soils and 
hydrology. USDA Forest Service, Boise National Forest.

Beechie, T., E. Beamer and L. Wasserman. 1994. Estimating coho salmon rearing habitat 
and smolt production losses in a large river basin, and implications for habitat restoration. 
North American Journal of Fisheries Management. 14: 797-811.

Beier, P.  1995.  Dispersal of juvenile cougars in fragmented habitat.  Journal of Wildlife 
Management 59:228-237.

Beschta, R.L., R.E. Bilby, G.W. Brown, L.B. Holtby and T.D. Hofstra. 1987. Stream 
temperature and aquatic habitat: fisheries and forestry interactions. In: Salo and Cundy, 
eds.

Beschta R.L., J.J. Rhodes, J.B. Kauffman, R.E. Gresswell, G.W. Minshall, J.R. Karr,
D.A. Perry, F.R. Hauer, and C.A. Frissell. 2004. Postfire management on forested
public lands of the western United States. Conservation Biology 18:957–967.

Brittingham, M. C., and S. A. Temple.  1983.  Have cowbirds caused forest songbirds to 
decline?  BioScience 33:31-35.

Brocke, R. H., K. A. Gustafson, and L. B. Fox.  1991.  Restoration of large predators: 
potentials and problems.  Pages 303-315 in D. J. Decker, M. E. Krasny, G. R. Goff, C. R. 
Smith, and D. W. Gross, editors.  Challenges in the conservation of biological resources: 
a practitioner’s guide.  Westview Press, Boulder, Colorado.

Brody, A. J., and M. P. Pelton.  1989.  Effects of roads on black bear movements in 



17

western North Carolina.  Wildlife Society Bulletin 17:5-10.

Burroughs, E.R., G.R. Chalfant and M.A. Townsend. 1976. Slope stability in road 
construction: a guide to the construction of stable roads in western Oregon and northern 
California. USDI Bureau of Land Management. Portland, OR.

Burns, D.C. 1984. An inventory of embeddedness of salmonid habitat in the South Fork 
Salmon River drainage, Idaho. USDA Forest Service, Boise and Payette National Forests.

Chapin, T. G., D. J. Harrison, and D. D. Katnik.  1998.  Influence of landscape pattern on 
habitat use by American marten in an industrial forest.  Conservation Biology 12:1327-
1337.

Charnley, S. 2006. The Northwest Forest Plan as a model for broad-scale ecosystem 
management: a social perspective.  Conservation Biology 20:330-340.

Clancey, C.G. and D.R. Reichmuth. 1990. A detachable fishway for steep culverts. North 
American Journal of Fisheries Management. 10: 244-246.

Clayton, J. 1983. Evaluating slope stability prior to road construction. USDA Forest 
Service Intermountain Forest and Range Experiment Station. General Technical Report 
GTR-INT-307.

Crete, M., R. J. Taylor, and P. A. Jordan.  1981.  Optimization of moose harvest in 
southwestern Quebec.  Journal of Wildlife Management 45:598-611.

DellaSala, D. A., S. B. Reid, T. J. Frest, J. R. Strittholt, and D. M. Olson.  1999.  A global 
perspective on the biodiversity of the Klamath-Siskiyou ecoregion.  Natural Areas 
Journal  19:300-319.

DellaSala, D.A., N.L. Staus, J.R. Strittholt, A. Hackman, and A. Iacobelli. 2001. An 
updated protected areas database for the United States and Canada. Natural Areas Journal 
21:124-135.

DellaSala, D.A., and E. Frost. 2001.  An ecologically based strategy for fire and fuels 
management in National Forest roadless areas.  Fire Management Today 61(2):12-23.

DellaSala, D.A., J. Williams, C. Deacon-Williams, J.R. Franklin.  2004. Beyond smoke 
and mirrors: a synthesis of forest science and policy.  Conservation Biology 18:976-986.

DeVelice, R.L., and J.R. Martin. 2001.  Assessing the extent to which roadless areas 
complement the conservation of biological diversity.  Ecological Applications 
11(4):1008-1018.



18

Donald, J.A., B.C. Wemple, G.E. Grant and F.J. Swanson. 1997. Interaction of logging 
roads with hillslope and channel processes during the February 1996 flood in western 
Oregon. EOS Transactions, American Geophysical Union. 77: F273. H42A-20.

Donato, D.C., J.B. Fontaine, J.L. Campbell, W.D. Robinson, J.B. Kauffman, and B.E.
Law. Post-wildfire logging hinders regeneration and increases fire risk. Science January
20, Vol. 311:352

Dunne, T. and L.B. Leopold. 1978. Water in environmental planning. W.B. Freeman and 
Company. San Francisco, CA.

Eaglin, G.S. and W.A. Hubert. 1993. Effects of logging and roads on substrate and trout 
in streams of the Medicine Bow National Forest, Wyoming. North American Journal of 
Fisheries Management. 13: 844-846.

FEMAT (Forest Ecosystem management Assessment Team).  1993.  Forest ecosystem 
management: an ecological, economic, and social assessment.  U.S. Forest Service and 
U.S. Bureau of Land Management, Washington, D.C.

Forman, R. T. T., and A. M. Hersperger. 1996. Road ecology and road density in 
different landscapes, with international planning and mitigation solutions.  Pages 1-23 in 
G. Evink, P. Garrett, and J. Berry, editors.  Proceedings transportation and wildlife: 
reducing wildlife mortality and improving wildlife passageways across transportation 
corridors.  Florida Dept. of Transportation Federal Highway Administration 
transportation related wildlife mortality seminar. Orlando, Florida.

Frissell, C. A., J. T. Gangemi, and G. C. Poole. 1996.  Prioritization of aquatic diversity 
areas for design of a conservation reserve network in western Montana.  A report to 
Pacific Rivers Council.

Fuller, T. K.  1989.  Population dynamics of wolves in north-central Minnesota.  Wildlife 
Monographs 105:1-41.

Furniss, M.J., T.D. Roelofs, and C.S. Yee. 1991. Road construction and maintenance.  In: 
W.R. Meehan, ed. Influences of forest and rangeland management on salmonid fishes and 
their habitats.  American Fisheries Society Special Publication 19.  Bethesda, MD.

Furniss, M.J., T.S. Ledwith and others. 1997. Response of road-stream crossings to large 
flood events. Six Rivers National Forest, Watershed Enterprise Team. Unpubl. Draft 
report 10/6/97.

Gelbard, J.L. and S. Harrison. 2005. Invasibility of roadless grasslands: an experimental 
study of yellow starthistle. Ecological Applications 15:1570-1580.

Gibbons, D.R. and E.O. Salo. 1973. Annotated bibliography of the effects of logging on 
fish of the western United States and Canada.  USFS General Technical Report PNW-10.



19

Hagans, D.K., W.E. Weaver and M.A. Madej. 1984. Long term on-site and off-site 
effects of logging and erosion in the Redwood Creek basin, northern California. NCASI 
Technical Bulletin. 490: 38-66.

Hammond, C.J., S.M. Miller and R.W. Prellwitz. 1988. Estimating the probability of 
landslide failure using Monte Carol simulation. Proceedings of the 24th Symposium on 
Engineering Geology and Soils Engineering. Utah State University.

Heede, B.H. 1980. Stream dynamics: an overview for land managers. USFS General 
Technical Report RM-72. Fort Collins, CO.

Henjum, M. G., J. R. Karr, D. L. Bottom, D. A. Perry, J. C. Bednarz, S. G. Wright, S. A. 
Beckwitt, and E. Beckwitt.  1994.  Interim protection for late-successional forests, 
fisheries, and watersheds: national forests east of the Cascade crest, Oregon and 
Washington.  The Wildlife Society, Bethesda, Maryland.

Hicks, B.J., J.D. Hall, P.A. Bisson and J.R. Sedell. 1991. Responses of salmonids to 
habitat changes. In. Meehan, ed. Influences of forest and rangeland management on 
salmonid fishes and their habitat. American Fisheries Society Special Publication 19. 
Bethesda, MD.

Interior Columbia Basin Ecosystem Management Project. 1997.  Draft Environmental 
Impact Statement. USDA Forest Service and USDI Bureau of Land Management, Boise, 
ID.

Jackson, W.L. and R.L. Beschta. 1984. Influences of increased sand delivery on the 
morphology of sand and gravel channels. Water Resources Bulletin. 20: 527-533.

Karr, J.R., J.J. Rhodes, G.W. Minshall, F.R. Hauer, R.L. Beschta, C.A. Frissell, and D.A. 
Perry. 2004. The effects of postfire salvage logging on aquatic ecosystems in the 
American West. BioScience 54:1029-1033.

Kessler, J., J. Wood, C. Bradley, and J. Rhodes. 2001.  Imperiled western trout and the 
importance of roadless areas.  A report of the western native trout campaign.  Pacific 
Rivers Council, Eugene, OR. 24 pp.

Lee, D.C., J.R. Sedell, B.E. Rieman, R.F. Thurow, J.E. Williams and others. 1997. 
Broadscale assessment of aquatic species and habitats. In. T.M. Quigley and S.J. 
Arbelbide, eds. An assessment of ecosystem composnents in the interior Columbia River 
Basin and portions of the Klamath and Great Basins. Vol. 3. General technical report 
PNW-GTR-405. US Forest Service, Portland, OR.

Lindenmayer, D.B, D.R. Foster, J.F. Franklin, M.L. Hunter, R.F. Noss, F.A. 
Schmeigelow, and D. Perry. 2004. Salvage harvesting policies after natural disturbance. 
Science 303:1303.



20

Loucks, C., N. Brown, A. Loucks, and K. Cesareo. 2003.  USDA Forest Service roadless 
areas: potential biodiversity conservation reserves. Conservation Ecology 7 (2) 
www.ecologyandsociety.org/vol7/iss2/art5/index.html.

Lyon, L. J. 1983.  Road density models describing habitat effectiveness for elk.  Journal 
of Forestry Sept.:592-595, 613.

MacDonald, L.H., A.W. Smart and R.C. Wissmar. 1991. Monitoring guidelines to 
evaluate effects of forestry activities on streams in the Pacific Northwest and Alaska. 
EPA/910/9-91-001. Seattle, WA.

Madej, M.A. 1982. Sediment transport and channel changes in an aggrading stream in the 
Puget lowland, Washington. In: F.J. Swanson, R.J. Janda, T. Dunne and D.N. Swanston, 
eds. Sediment budgets and routing in forested drainage basins. General Technical Report 
PNW-GTR-141. USDA Forest Service, Portland, OR.

McFadden, J.T. 1969. Dynamics and regulation of salmonid populations in streams. In. 
T.G. Northcote, ed. Symposium on salmonid populations in streams. Institute of 
Fisheries, University of British Columbia. Vancouver, B.C.

Mech, L. D., S. H. Fritts, G. L. Radde, and W. J. Paul.  1988.  Wolf distribution and road 
density in Minnesota.  Wildlife Society Bulletin 16:85-87.

Meehan, W.R., ed. 1991. Influences of forest and rangeland management on salmonid 
fishes and their habitats.  American Fisheries Society Special Publication 19.  Bethesda, 
MD.

Megahan, W.F. and W.J. Kidd. 1972. Effect of logging roads on sediment production 
rates in the Idaho batholith. Intermountain Forest and Range Experiment Station, Ogden, 
UT.

Megahan, W.F., J.P. Potyondy and K.A. Seyedbagheri. 1992. Best management practices 
and cumulative effects from sedimentation on the South Fork Salmon River: an Idaho 
case study. In: R.J. Maiman, ed. Watershed management: balancing sustainability and 
environmental change. Springer-Verlag. New York, NY.

Mladenoff, D. J., T. A. Sickley, R. G. Haight, and A. P. Wydeven.  1995.  A regional 
landscape analysis and prediction of favorable gray wolf habitat in the northern Great 
Lakes region.  Conservation Biology 9:279-294.

Montgomery, D. R.  1994.  Road surface drainage, channel initiation, and slope 
instability.  Water Resources Research 30:1925-1932.

Niemi, E., M. Gall, and A. Johnston. 1999a. An economy in transition: the Klamath-
Siskiyou ecoregion. Unpublished report available from ECONorthwest, Eugene.



21

Niemi, E. Whitelaw, and A. Johnston. 1999b.  The sky did not fall: the Pacific 
Northwest’s response to logging reductions.  EcoNorthwest, Eugene, OR. 86pp.

Noss, R.F., and D. Lindenmayer.  2006. The ecological effects of salvage logging after 
natural disturbances.  Conservation Biology (special feature on salvage logging) 20: 946-
948.

Odion, D.C., J.R. Strittholt, H. Jiang, E. Frost, D.A. DellaSala, and M. Moritz.  2004. Fire 
severity patterns and forest management in the Klamath National Forest, northwest 
California, USA.  Conservation Biology 18:927-936.

Power, T.M. 2006. Public timber supply, market adjustments, and local economies: 
economic assumptions of the Northwest Forest Plan.  Conservation Biology 20:341-350.

Powell, R. A.  1979.  Fishers, population models, and trapping.  Wildlife Society Bulletin 
7:149-154.
Reed, R. A., J. Johnson-Barnard, and W. L. Baker.  1996.  Contribution of roads to forest 
fragmentation in the Rocky Mountains.  Conservation Biology 10:1098-1106.
Reijnen, R., R. Foppen, and H. Meeuwsen.  1996.  The effects of traffic on the density of 
breeding birds in Dutch agricultural grasslands.  Biological Conservation 75:255-260.

Reeves, G.H., D.B. Hohler, B.E. Hansen, F.H. Everest, J.R. Sedell, T.L. Hickman and D. 
Shively.  1997. Fish habitat restoration in the Pacific northwest: Fish Creek of Oregon. 
In, J.E. Williams, C.A. Wood, M.P. Dombeck, eds. Watershed restoration: principles and 
practices. American Fisheries Society, Bethesda, MD.

Reid, L.M. 1981. Sediment production from gravel-surfaced forest roads, Clearwater 
basin, Washington. Publication FRI-UW-8108, University of Washington, Seattle.

Reid, L.M. and T. Dunne. 1984. Sediment production from forest road surfaces. Water 
Resources Research. 20:1753-1761.

Rhodes, J.J., D.A. McCullough and F.A. Espinosa. 1994. A coarse screening process for 
potential application in ESA consultations. Columbia River Intertribal Fish Commission. 
Prepared under NMFS/BIA inter-agency agreement 40ABNF3.

Rost, G. R., and J. A. Bailey. 1979. Distribution of mule deer and elk in relation to 
roads.  Journal of Wildlife Management 43:634-641.

Sage, R. W., W. C. Tierson, G. F. Mattfeld, D. F. Behrend.  1983.  White-tailed deer 
visibility and behavior along forest roads.  Journal of Wildlife Management 47:940-962.

Schowalter, T. D.  1988.  Forest pest management: a synopsis.  Northwest Environmental 
Journal 4:313-318.



22

Seegrist, D.W. and R. Gard. 1972. Effects of floods on trout in Sagehen Creek, 
California. Transactions of the American Fisheries Society. 102: 478-482.

Shetter, D.S. 1961. Survival of brook trout from egg to fingerline stage in two Michigan 
trout streams. Transactions of the American Fisheries Society. 90: 252-258.

Sidle, R. C., A. J. Pearce, and C. L. O’Loughlin.  1985.  Hill slope stability and land use.  
Water Resources Monograph 11.  American Geophysical Union, Washington, D.C. 

Spellerberg, I. F.  1998.  Ecological effects of roads and traffic: a literature review.  
Global Ecology and Biogeography Letters 7:317-333.

Stoeckeler, J. H. 1965.  Drainage along swamp forest roads: lessons from northern 
Europe.  Journal of Forestry 63:772-776.

Strittholt, J.R., and D.A. DellaSala. 2001.  Importance of roadless areas in biodiversity 
conservation in forested ecosystems: a case study – Klamath-Siskiyou ecoregion, U.S.A. 
Conservation Biology 15(6):1742-1754.

Strittholt, J.R., D.A. DellaSala, E. Fernandez, G. Heilman, Jr., and P.A. Frost. 2006a. 
Oregon’s legacy wild forests.  Unpublished report available from 
www.consbio.org/cbi/pubs/

Strittholt, J.R., D.A. DellaSala, and H. Jiang. 2006b.  Status of mature and old-growth 
forests in the Pacific Northwest, USA.  Conservation Biology 20:363-374.

Southwick Associates. 2000. Economic importance of national parks, monuments, 
wilderness, and unprotected roadless areas in the western United States.  Unpublished 
report available from the Oregon Natural Resources Council, Portland (www.onrc.org).

Thompson, J. and T.A. Spies. 2006. Fire severity in 10-15 year old salvage units.  Paper 
presented at the Fire Congress -
http://emmps.wsu.edu/firecongress/papers/sala/thompson0526.pdf

Trombulak, S.C., and C.A. Frissell.  2000.  Review of ecological effects of roads on 
terrestrial and aquatic communities.  Conservation Biology 14:18-30.

Trout Unlimited. 2004a. Where the wild lands are: Oregon. The importance of roadless 
areas to Oregon’s fish, wildlife, hunting and angling. Unpublished report available from 
Trout Unlimited, Medford, OR (www.tu.org/site/pp.asp?c=7dJEKTNuFMG&b=296183).

Trout Unlimited. 2004a. Where the wild lands are: Idaho. The importance of roadless 
areas to Idaho’s fish, wildlife, hunting and angling. Unpublished report available from 
Trout Unlimited, Boise, ID (www.tu.org/site/pp.asp?c=7dJEKTNuFMG&b=296173).



23

USFS.  2000. Roadless Conservation Rule Draft Environmental Impact Statement. Vol. 
1. Portland, OR.

Usher, M. B. 1988.  Biological invasions of nature reserves: a search for generalizations.  
Biological Conservation 44:119-135.

Van Dyke, F. G., R. H. Brocke, H. G. Shaw, B. A. Ackerman, T. H. Hemker, and F. G. 
Lindzey.  1986.  Reactions of mountain lions to logging and human activity.  Journal of 
Wildlife Management 50:95-102.

Weaver, W.E., D.K. Hagans, and M.A. Madej. 1987. Managing forest roads to control 
cumulative erosion and sedimentation effects. Proceedings of the California Watershed 
Management Conference. Wildl. Res. Center Report 11. UC, Berkeley.

Weaver, W.E. and D.K. Hagans. 1996. Aerial reconnaissance evaluation of 1996 storm 
effects on upland mountainous watersheds of Oregon and southern Washington: wildland 
response to the February 1996 storm and flood in the Oregon and Washington Cascades 
and Oregon Coast Range mountains.  Pacific Rivers Council. Eugene, OR.

Wemple, B.C., J.A. Hones, G.E. Grant and J.S. Selker. 1996. Runoff generation 
mechanisms in a steep, forested catchment: controls on flow contributions to a road 
network. EOS Transactions, American Geophysical Union. 77: F188. H72B-1.

Wilcove, D. S.  1985.  Nest predation in forest tracts and the decline of migratory 
songbirds.  Ecology 66:1211-1214.

Wilcove, D. S., D. Rothstein, J. Dubow, A. Phillips, and E. Losos.  1998.  Quantifying 
threats to imperiled species in the United States.  BioScience 48:607-615.

Williams, C.D. 2000. Analysis of the proposed USDA Forest Service national forest 
system road management strategy.  Report to the Pacific Rivers Council, Eugene, OR. 49 
pp.

Young, D. D., and J. J. Beechum.  1986.  Black bear habitat use at Priest Lake, Idaho.  
International Conference on Bear Research and Management 6:73-80.


