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Dear Carolyn, 
 
I would like to offer to you my comments on behalf of the Klamath Forest Alliance 
for the Toolbox Fire Recovery Project Draft Environmental Impact Statement 
(DEIS).  I have read the entire document including Volume I, Volume II, and the 
Summary Document.  I also visited most of the project area, including a field trip 
to the Silver Portion, and a field trip to the Toolbox Portion during the Summer of 
2003.  My comments are based on past experience, and the information I gained 
from reading the DEIS, and “on-the-ground” field trips.  In addition, I surveyed the 
salvage logging operations on the BLM lands and private lands adjacent to the 
project area. 
 
At this time, I would like to thank the Toolbox Fire Recovery Team Members for 
taking the time to develop the Toolbox Fire Recovery Project Draft Environmental 
Impact Statement.   Without the NEPA process, the public would not have the 
opportunity to provide input on land management projects such as the Toolbox 
Fire Recovery Project, and help guide how our forests are managed.  It is 
unfortunate that the current administration fails to understand this concept, and 
either lacks the intelligence or desire to protect our natural resources.  We hope 
that the forest will listen to our suggestions, and agree that a true “restoration” 
solution is the best method to “recover” the forest, and move it towards the 
desired future condition. 
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A Restoration Solution 
 
Although each of the proposed alternatives have actions that include some form 
of “restoration”, they all rely on “heavy handed” silvicultural practices that either 
degrade watershed conditions or species habitat.  As you read through our 
extensive comments, you will encounter information and references to studies 
that conclude that salvage logging is not an appropriate tool to restore fire-
damaged ecosystems.  Once again, we ask that you read our comments and at 
the very least fully develop Alternative F, the “Restoration-Only/Passive 
Approach”, and issue a supplementary DEIS.  
 
A true fire restoration and recovery alternative would consist of closing and 
decommissioning all “non-essential” roads, thinning plantations and young dense 
stands, improving fish passage, doing bank stabilization projects, culvert work, 
riparian plantings, fencing out or eliminating grazing, removing noxious weeds, 
and conducting other activities such as deciduous and aspen planting.  
Disregarding this viable alternative that would meet the purpose and need of the 
project is inconsistent with NEPA’s requirement that a full range of alternatives 
be considered in an environmental analysis, especially given the repeated public 
requests during scoping that a restoration alternative be included (California v. 
Block, 690 F.2d 753 (9th Cir. 1982)). 
 
The Fremont-Winema Forest Plan and associated documents clearly indicate 
that restoration is needed on the forest.  Given these goals of the forest plan, it is 
inconsistent for the Forest Service not to include a genuine “Restoration Only 
Alternative”, and to ignore viable alternatives. Without considering an alternative 
that would help restore habitat conditions with the least amount of negative 
impacts, the Forest Service is not heading in the direction of improved 
ecosystems, but instead contributing to the decline of sensitive terrestrial and 
aquatic species and their habitat.   
 
The idea of “fully” developing and considering a “Restoration Alternative” is not 
new to the Winema-Fremont National Forest.  Last Summer, while the Toolbox 
Sale DEIS was being developed, the Chiloquin Ranger District offered a non-
commercial “Reforestation Alternative” to the Skunk Salvage Sale.  “Alternative 2 
was developed by the by the Interdisciplinary Team to address the concerns 
expressed during public scoping by ONRC, namely that a full range of 
alternatives be analyzed, including the no salvage option.  It provides differing 
ways to address Key Issue #2, Wildlife Habitat, and #3, Sustainability.  This 
alternative also addresses some of the resource concerns in “Wildlife and 
Salvage Logging:  Recommendations for Ecologically Sound Post-Fire Salvage 
Management and Other Post-Fire Treatments (Beschta et al, 1995).”  (Skunk 
Fire Salvage and Reforestation Project EA, Ch 2, Page 18). 
 
There is essentially no difference between the Skunk and Toolbox Fires except 
the scope and magnitude of the fires.  How could a non-commercial “Restoration 
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Project” be deemed worthy of full development in the Skunk Fire EA, and un-
worthy of development in the Toolbox Fire DEIS?  Don’t both projects share the 
same common Purpose and Need to recover the fire area and move it towards 
the desired future condition?  It was an arbitrary and capricious decision by the 
Forest Service to “not” fully develop Alternative F, The “Restoration-Only/Passive 
Approach”, and the Forest Service must immediately correct this deficiency by 
issuing a supplementary DEIS. 
 
 
Large Wildfire Behavior 
Fire is driven by weather conditions, and ultimately large fires are put out by 
nature, not mankind. Salvage logging is highly unlikely to affect fire behavior at 
the landscape scale, and will therefore fail to achieve the project’s purpose and 
need.  It is arbitrary and capricious to spend billions on a program that essentially 
cannot address the problem.  
 
Landscape fuel treatments are not likely to influence fire behavior at the larger 
scale. The proposed action proposes to treat fuels at the landscape scale and 
will cause soil disturbance, wildlife habitat disturbance, and hydrological effects, 
yet only reduce extreme fire hazard by a small degree across the project area. 
This fuel reduction benefit will only be realized during ideal weather conditions, 
but will have virtually no effect during the most extreme fire conditions. This level 
of fire hazard reduction is a drop in the bucket, and the NEPA analysis fails to 
balance the minute level of benefit in terms of fire risk reduction against the 
greater level of soil, water, and wildlife impacts. 
 
The small amount of fuel reduction benefits from this project are short-lived and 
will last only about 10-15 years at which point another entry will be required. So 
all the soil, wildlife, and watershed impacts will be repeated again and again and 
probably still not stop the big fire from burning it all down during extreme weather 
conditions that humans cannot control. We have to stop kidding ourselves. On 
the day of the big fire (and it will come), the difference between the action 
alternative and the no action alternative is almost nothing, but if the Forest 
Service focused on careful and conscientious treatment in the community zone, 
maybe homes and communities could be saved.  
 
We should focus fuel reduction efforts within 1/4 mile of homes and communities 
and more carefully balance the competing interests here (soils, fuels, etc).  See 
USDA Forest Service Gen. Tech. Rep. PSW-GTR-173. 1999 and the 
publications listed here: http://www.firelab.org/fbp/fbresearch/wui/pubs.htm 
 
A recent Forest Service report estimates there are just 1.9 million high-risk acres 
with homes and other structures near federal lands. To defend homes and 
communities, we should treat those acres and fireproof the homes. That could be 
done in just one or two years at a tiny fraction of the cost of the president's plan." 
(Administration's Forest Plan Doomed to Fail, "Forests Initiative" Will Leave 90 
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Percent of Acres Vulnerable to Fires, 5/20/03;   http://www.cato.org/new/05-
03/05-20-03r-2.html   http://www.cato.org/dailys/09-07-02.html 
 
“The federal government reports that 70 million acres of federal lands need 
immediate thinning, and another 140 million acres must be thinned soon. The 
president's plan to thin 25 million acres in the next 10 years will cost as much as 
$4 billion, yet leave nearly 90 percent of those acres untreated,” according to 
Jerry Taylor, the CATO Institute's Director of Natural Resource Studies, " 
The Forest Service should focus on restoration using non-commercial treatments 
using hand crews and prescribed fire, treatments that can be maintained, and do 
not require repeated entries with heavy equipment that will violate soil standards 
and degrade hydrology, wildlife, weeds and water quality.  The agency also 
seems to forget that much of the project area is made up of plant communities 
that naturally burn at high intensity.  No amount of thinning is going to radically 
alter this natural phenomena over the scale of the next 50-100 years. 
 
Since the benefits of fuel reduction will not be realized during the most extreme 
fire conditions, we must consider what is the likelihood that sometime during the 
next 50-100 years, there will be a large fire during extreme conditions. If there is 
a significant risk of that occurrence, then all the soil damage, hydrologic 
degradation, weed infestations, and wildlife disturbance (of this project and many 
that will be needed in the future) will be for naught. This is a very significant 
issue, not only for this project but for many others as well. The Forest Service 
should consider these weighty issues. 
 
The Forest Service asserts that post-fire logging would restore the ponderosa 
pine and mixed-conifer forest ecosystem.  It states that effective fire exclusion 
since 1900 and exotic plant invasions have changed the local fire regime from 
one of frequent, low-severity fires to one of relatively infrequent, high-severity 
fires.  Therefore, “existing post-fire conditions … do not reflect either historic or 
forest plan conditions”.   
 
Most of the older, closed-canopy forests that burned in the 1987 Klamath 
Complex fires had not burned since before 1911, when land managers first 
began recording fires.  Those forests burned at overwhelmingly low intensities.  
Indeed, fuel properties in older, unmanaged forests “are resilient to long fire-free 
periods, suggesting that available fine fuels reach an equilibrium (or decrease 
where shrublands are replaced by forest over time) rather than continuing to 
accumulate, otherwise long-unburned areas would tend to burn at higher 
severity” (Odion et al. in press).  This reinforces the point made by other fire 
ecologists that weather and topography are more important influences on fire 
behavior and severity than fuel accumulation in coniferous forests of the southern 
Cascades Range (Beaty and Taylor 2001).     
 
Hann and others (1997) provided the most specific assessment of fire ecology 
trends in the Summer Lake area.  While they report “substantial” changes in fire 
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regimes of ponderosa pine and mixed conifer forests of the Upper Klamath basin, 
they acknowledge uncertainty in their assessment:  
 

We cannot directly infer that the potential for severe fire behavior and severe 
fire effects would increase because of an observed increase in the aerial extent 
of lethal fire regimes… First, the current period fire regimes were predicted 
from fire behavior modeling and recent history of wildfire occurrence and 
extrapolated using cover type and subsection stratifications.  Consequently, 
current period fire regimes were not as accurate as the historical regimes, 
which were based upon empirical fire history (fire scars) and associated data.  
Secondly, in addition to the biophysical environment and cover types, fire 
behavior and fire effects are perhaps more influenced by other variables 
including landform, topographic relief, climate, and local weather patterns.  
Consequently, the observed changes between the historical and current 
periods should only be used as one indicator of the trend for assessing fire 
risks and effects (856). 

 
The allusion to “lethal fire regimes” refers a supposed shift from frequent, low-
severity fire to infrequent, high-severity fire based on the length of time observed 
between fires.  There is no other basis for this characterization presented in the 
assessment.  The findings of Beaty and Taylor (2001) and Odion and others (in 
press) support the view presented here that inferences of severe fire effects 
based on time elapsed since the last fire is speculative, and may in fact be 
wrong.  Moreover, Hann and others (1997) observe, consistently with others, that 
variable climate and weather trends influence fire severity more than fuel 
accumulation.  To the degree that interactions between climate, weather, 
topography, and fuel are poorly understood, the Forest Service has little ground 
on which to base its statement conclusion that forests in the project area now 
experience fire effects outside of the natural range of variability.   
 
Even if exclusion of frequent, low-severity fire from the project area did retard 
ecological recovery processes, it does not follow that logging burned forests is 
necessary for them to recover from disturbance.  Land managers who make this 
implicit claim in NEPA analyses offer no explanation of how cutting and removing 
burned trees could facilitate ecosystem recovery, nor does the Forest Service’s 
literature review on post-fire logging offer one (McIver and Starr 2000).  Rather, 
the collective weight of evidence accumulated to date strongly indicates that 
post-fire logging can be extremely destructive ecologically because of effects on 
plant succession, soils, water quality, and fish and wildlife habitat (Ingalsbee 
2003).   
 
 
Why Salvage Logging is not Restoration Logging: 
 

• adverse impacts to soil, such as erosion, compaction, displacement, litter 
disturbance, nutrient depletion; loss of chemical buffering; loss of soil 
organic matter; loss of burrowing wildlife that help aerate soils; reduction 
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of nitrogen fixing plants that boost soil fertility; loss of slope and snow 
stabilizing effects which could lead to mass wasting or eliminate 
mechanisms that may mitigate mass wasting; 

• loss of down wood functions such as trapping sediment and aiding water 
infiltration, and creating microsites favorable for germination and 
establishment of diverse plants, and habitat for diverse wildlife; 

• loss of decaying wood and depletion of the “savings account for nutrients 
and organic matter” which affects site productivity through the removal of 
dead trees which store nutrients and slowly release them to the next 
stand. Recent studies indicate that wood may release nutrients more 
rapidly than previously thought through a variety of decay mechanisms 
mediated by means other than microbial decomposers, i.e. fungal 
sporocarps, mycorrhizae and roots, leaching, fragmentation, and insects; 

• loss of nutrients from live trees that are determined to be “dying.” Live 
trees produce serve as refugia for animals, invertebrates, and 
mycorrhizae; produce litter fall; and help cycle nutrients which are all 
extremely valuable in the post-fire landscape; 

• loss of wood that serves to buffer soil chemistry and prevent extreme 
changes in soil chemistry;  

• water quality degradation; 
• loss of water storage capacity in down logs; 
• altered timing of storm run-off which could lead to peak flows that erode 

stream banks and scour fish eggs; 
• delaying the pace of vegetative recovery and reducing the quality/diversity 

of the vegetation community; 
• spread of invasive weeds through soil disturbance and extensive use of 

transportation systems; 
• loss of legacy structures that can carry species, functions, and processes 

over from one stand to the next; 
• loss of terrestrial and aquatic habitat (mostly snags and down logs) 

potentially harming at least 93 forest species (63 birds, 26 mammals, and 
4 amphibians) that use snags for nesting, roosting, preening, foraging, 
perching, courtship, drumming, and hibernating, plus many more species 
that use down logs for foraging sites, hiding and thermal cover, denning, 
nesting, travel corridors, and vantage points for predator avoidance; 

• Depletion of large wood structures in streams that can cause: 1) simplification of 
channel morphology, 2) increased bank erosion, 3) increased sediment export, 4) 
decreased nutrient retention, 5) loss of habitats associated with diversity in cover, 
hydrologic patterns, and sediment retention; 

• commercial salvage usually removes the largest trees, but this will 
disproportionately harm wildlife because: (1) larger snags persist longer 
and therefore provide their valuable ecosystem services longer and then 
serve longer as down wood too, and (2) most snag-using wildlife species 
are associated with snags >14.2 inches diameter at breast height (dbh), 
and about a third of these species use snags >29.1 inches dbh. 
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• Truncation of symbiotic species relations and loss of biodiversity. Sixteen 
species are primary cavity excavators and 35 are secondary cavity users; 
8 are primary burrow excavators and 11 are secondary burrow users; 5 
are primary terrestrial runway excavators and 6 are secondary runway 
users. Nine snag-associated species create nesting or denning structures 
and 8 use created structures. 

• Reduced avian and terrestrial species diversity which affects plant and 
invertebrate diversity. Since different wildlife help disperse different sets of 
seeds and invertebrates, reduced wildlife diversity can significantly affect 
pace of recovery and the diversity of the regenerating stand. Snag- 
associated wildlife play a greater role in dispersal of invertebrates and 
plants, while down wood-associated wildlife play a greater role in dispersal 
of fungi and lichens. Down wood-associated species might contribute 
more to improving soil structure and aeration through digging, and to 
fragmenting wood which increases surface area encouraging biological 
action that releases nutrients. 

• loss of partial shade that helps protect the next generation of forest; 
• loss of cover quality and fawning areas for big game; 
• loss of future disturbance processes such as falling snags that help thin 

and diversify the next generation of forest; 
• increased human activity and human access that can increase fire risk; 
• increased fine fuels on the forest floor that can cause an increase in fire 

hazard; 
• loss of seed sources, and  
• loss of diversity of vegetation and microsite conditions. 
• The fact that regional standards for snags and down wood fail to 

incorporate the most recent science indicating that more snags and down 
wood (especially large snags and logs) are required in order to maintain 
species viability and sustain site productivity. 

 

Salvage Logging & Fire 

Salvage logging will simplify the regenerating stand and make it less likely to 
develop into a complex old forest. The DEIS examines how the alternatives differ 
in the rate of attainment of older stand characteristics, but the DEIS does not 
discuss the differing “habitat quality” that will be developed by the alternatives. 
Salvage areas will be deprived of important legacies from the prior stand and 
develop lower quality old growth habitat. 
 
Salvage logging will retard the development of quality habitat. Recovery has 
already started. Salvage will kill many young plants that have already germinated 
or sprouted from root-stocks. Soil has already begun to stabilize and collect 
behind down woody debris. Salvage will dislodge these soil accumulations and 
move them toward streams 
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The homogenous stands that result from salvage activities will require future 
entries such as thinning in order to add diversity and complexity characteristic of 
late-successional old-growth. These future entries will cause future disturbance 
of soil and wildlife and will require that harmful roads be maintained 
unnecessarily. There is also uncertainty whether funds will be available in the 
future to conduct those activities. Natural regeneration without salvage is much 
more likely to leave a stand that is self-maintaining. Regen will start out very 
patchy, diverse, and structurally complex, and falling snags will thin the next 
stand naturally. 
 
Trees that survive the fire are an essential contributor to the quality of the current 
and future habitat. Live trees can help fill the critical gap in the temporal 
distribution of snags in the decades after a fire.  Even if dying trees will be 
retained, felling, yarding, and removing the dead trees will kill or harm the 
remaining live trees through root and cambium damage.  Franklin, J.F., K. 
Cromack, Jr., W. Denison, A. McKee, C. Maser, J. Sedell, F. Swanson, and G. 
Juday. 1981. Ecological characteristics of old-growth Douglas-fir forests. PNW-
GTR-118. USDA Forest Service. PNW Research Station. February 1981. 
 http://www.fs.fed.us/pnw/pubs/gtr118part1.pdf http://www.fs.fed.us/pnw/pubs/118part2.pdf  
 
Stephens and Finney (2002), current and former Forest Service researchers, 
respectively, found that among ponderosa pines approximately 20 inches DBH, 
about 60 percent of the trees studied survived a 90 percent crown scorch by fire.  
Also, a substantial percentage of the ponderosa pines studied survived 100 
percent crown scorch.  This study is particularly significant to the burned forest in 
the Toolbox Project area, which is dominated by ponderosa pine trees.   
 
Another study by Ryan and Reinhardt (1988) identified bark thickness as an 
important factor influencing tree mortality after fire.  Only 60 percent of conifers 
with bark thickness of 3 cm (which equates to fairly small trees – in the range of 
15 inches DBH) survived 65 percent crown scorch.  Seventy-five (75) percent of 
trees with bark 4 cm thick survived 65 percent crown scorch.  For trees with bark 
5 cm thick and 65% crown scorch, over 80 percent survived.  Again, the DEIS 
disclosed no such variation in post-fire tree mortality, and instead erroneously 
asserted without support that crown scorch is the sole factor accounting for tree 
death.    
 
Salvage logging is inappropriate since it removes at least two of the major 
structural components-dead and down-that are key elements of the system. In all 
likelihood, some of the more decadent, live trees would also be removed. 
Salvage logging is also inappropriate because of the damage inevitably done to 
root systems and trunks of the residual stand which results in accelerated 
mortality of trees and overall deterioration of the stand.  See “Residual Trees as 
Biological Legacies,” CCEM Communiqué #2. Sept. 1995. 
http://www.fsl.orst.edu/ccem/pdf/95Comque.pdf 
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Post fire logging often leaves simplified young forests that resemble plantations.  
Plantations are more susceptible to severe fire effects than unmanaged older 
forests (DellaSala et al. 1995, Weatherspoon & Skinner 1995).  It is also highly 
likely that the patchiness that would result from natural recovery would be more 
resilient to fire than the homogenous sea of interlocking young tree branches that 
would result from salvage. The increased susceptibility of plantations to severe 
fire is due to: 

• Structural characteristics that promote high heat energy output by fire 
(Sapsis & Brandow 1997). 

• Warm, windy and dry microclimates compared to what would exist in an 
unlogged burned forest that possessed more structural diversity and 
ground shading (Countryman 1955, van Wagtendonk 1996). 

• Accumulations of large volumes of fine logging slash on the ground 
surface (Weatherspoon & Skinner 1995).  

The number and distribution of plantations resulting from industrial timber 
management likely has altered fire behavior and effects at both stand and 
landscape scales (Hann et al. 1997, Huff et al. 1995).  Perry (1995) suggests that 
the existence of a threshold proportion of highly combustible even-age tree 
patches on a forest landscape creates the potential for “a self-reinforcing cycle of 
catastrophic fires.”  A significant proportion of lands that severely burned in the 
Toolbox Fire were even-aged tree plantations established after past logging.  The 
Toolbox Project will reinforce a tendency for high-severity fires and irreversibly 
hinder restoration of the natural low- and mixed-severity fire regime.  In addition, 
most plantations occur next to roads that spread invasive and exotic plants 
(DellaSala & Frost 2001) and increase the risk of human-caused ignitions during 
hot, dry conditions (USDA 2000).  
 
The DEIS claims that the project area would be in a greater danger of a reburn, 
unless salvage logging is allowed.  The NEPA analysis pushes for salvage 
logging, yet downplays the significance of non-commercial logging debris being 
left behind.  Future fuels treatment would be contingent on available funds, yet if 
fine fuels treatment does not occur, the probability of reburn could be greater 
than under the no action alternative.   
 
Arguments in support of the “reburn hypothesis” are specious. (1) partial reburn 
may be completely natural and desirable in some cases to consume some fuel 
and diversify the regenerating forest, and (2) salvage logging will cause a pulse 
of fine fuels on the ground and actually increase the reburn risk/hazard above 
natural levels, and (3) fuels that fall to the ground over time will to some extent 
decay as they fall. 
 
Prevention of reburn must not be used as a justification for post-fire logging, 
without carefully documenting the rationale and providing references to published 
scientific studies.  The question of whether or not to log should be asked in terms 
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of “will there be an increase or decrease of reburn in terms of fuels profiles over 
various time horizons, ignition sources, etc?”. Salvage logging increases fine and 
mid-size fuels in the short-term by leaving treetops, branches, and needles on 
site. Fine and mid-size surface fuels also occur in unsalvaged areas, but 
accumulate gradually over time. It is unlikely that fuels in an unsalvaged area 
would reach the same magnitude as in the post-salvage scenario because 
decomposition breaks down new material accumulates. 
 
The DEIS considers leaving large numbers of snags to be unsafe and paints an 
undesirable scenario with respect to the no action and restoration alternatives, 
but the DEIS fails to acknowledge the fire risks associated with salvage logging 
including: (a) salvage logging will remove most of the largest logs that are least 
prone to burn, (b) salvage logging will leave behind almost all of the smallest 
material which is most prone to burn, (c) the proposed action may lop and scatter 
the tops of large trees that are too big for the ground-based harvest machinery, 
(d) salvage logging equipment and workers could start fires, (e) increased access 
increases the risk of human caused ignition, (f) the replanting will create a fuel 
load that is dense, uniform, volatile, and close to the ground. During an extreme 
weather conditions this is one of the most extreme fire hazards in the forest.  
 
The DEIS also fails to disclose that NOT salvage logging (e.g., natural recovery) 
may have some counter-veiling benefits in terms of fire risk and reburn potential, 
including: (a) large logs store water, (b) standing snags provide some shade, (c) 
regrowth tends to be more patchy and less dense and continuous, (d) fuels in the 
form of branches and dead trees fall to the ground slowly over time and have a 
chance to decay as they added, (e) falling snags over time tend to break up the 
continuity of fuels in the form of brush and reprod. 
 
A 1989 study by Forest Service researchers M.P. Amaranthus, D.S. Parrish, and 
D.A. Perry ("Decaying Logs as Moisture Reservoirs After Drought and Wildfire") 
found that large down logs in a post-fire landscape contain 25 times more 
moisture than the surrounding soil. While the authors recommended preventing 
large accumulations of "woody residue" (which the author described as very 
small diameter material--branches, twigs, etc.), they also recommended leaving 
down logs after fires to PREVENT future fire severity.  
 
They concluded that, "When forest managers are analyzing for fire risk, they 
should take into account the high water content of fallen logs during the period in 
which wildfire potential is greatest ... Fallen trees, in a range of decay classes, 
therefore provide a long-term reservoir of moisture. A continuous supply of 
woody material left on the forest floor, not only protects the productive potential 
of the forest soil, but also provides a sanctuary for ectomycorrhizae and a 
significant source of moisture in the event of prolonged drought or wildfire." The 
study was conducted in the Klamath region in an area with roughly 40 inches of 
annual rainfall. It was published in 1989 in Proceedings of Watershed '89: a 
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conference on the stewardship of soil, air and water resources. USDA Forest 
Service, Alaska Region: pp. 191-194 (1989).  
 
The Forest Service incorrectly assumes that all woody biomass is available fuel 
for combustion, and it contends that large burned trees will contribute to a severe 
fire over time.  See Agee (1993), Amaranthus and others (1989), Borchert and 
Odion (1995), Brown and others (in press), Countryman (1955), McIver and Starr 
(2000) and Rothermel (1991).   
 
Fire scientists use the “available fuel” concept to identify biomass that may be 
consumed by fire.  The availability of fuel to combustion, particularly flaming 
combustion, is inversely proportional to the size of fuel particles (Agee 1993).  In 
general, the contribution of very large logs to fire severity and intensity is almost 
negligible (Brown et al. in press).  When large trees do burn, it is because the 
smaller fuels needed to ignite them and sustain combustion are present.  Logs 
burn mainly by smoldering combustion, which is not even considered in scientific 
calculations of fire intensity (Borchert and Odion 1995, Rothermel 1991).  
 
Site-specific conditions like fuel moisture levels, which can differ according to 
stage of decay, season of the year, and prevailing weather conditions, can 
further diminish the flammability of large diameter snags and downed logs.   
Downed logs can store large amounts of water, especially if they lay directly on 
the ground surface.  Indeed, the centers of large logs can actually be cool and 
moist even when the outer shell of a log is on fire. Consequently, large logs can 
provide vital “fire shelters” that enable a number of wildlife species, as well as 
mycorrhizal fungi and other micro-flora and fauna essential to post-fire natural 
recovery, to survive fires.   
 
Over a typical fire season, this stored water in the interior of logs is slowly 
released in the form of water vapor. This water release (coupled with the shade 
that snags and downed logs provide) can raise the relative humidity of micro-
sites, which in turn can decrease the rate of evapotranspiration of adjacent live 
vegetation, and promotes greater moisture retention in adjacent dead fine fuels.  
These microclimatic effects make local sites adjacent to downed logs moister 
and “greener” compared to sites devoid of large downed logs.  With significant 
amounts of stored interior water, large diameter downed logs can function like 
“heat sinks” because significant heat energy is required for fire to evaporate the 
water and ignite the biomass.  In effect, large downed logs with stored interior 
water function like natural fire extinguishers that can retard fire intensity and rate 
of spread (Amaranthus et al. 1989). 
 
Large downed logs can also provide important shade structures that obstruct 
solar radiation and surface winds.  These microclimate influences can result in 
lower ground surface temperatures and reduced surface wind speeds, which 
translate into higher live and dead fuel moisture levels compared to areas 
cleared of shade from standing or downed trees.  Large downed logs can also 
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reduce the speed and variability of surface winds, which inhibits extreme or 
erratic fire behavior.  Thus, the ability of large downed logs to store water and 
provide shade from the sun and wind can function to lower the fire intensity and 
rate of spread (Countryman 1955).   
 
The project would substantially increase available fuel loads by relocating tree 
crown material (i.e., tree tops, limbs, needles) that is not currently available to 
burn to the soil surface, where it would become available fuel for flaming 
combustion.  Relocating flammable biomass from the canopy to the soil surface 
would dramatically change the fuel complex in the project area and significantly 
increase the immediate risk of a severe reburn.   
 
The National Fire Danger Rating System assesses fire behavior and whether 
control efforts will be effective.  That model considers heavy logging slash to 
generate the highest fireline intensity of any wildland fuel type when it is dry 
(Andrews and Rothermel 1982).  The change in the fuel model resulting from 
post-fire logging would cause higher rates of fire spread and greater flame 
lengths when an ignition occurs.  Logging without timely treatment of slash is the 
single most important factor contributing to an increase in the severity of wildfires 
(Stephens 1998, van Wagtendonk 1996, Weatherspoon 1996).   
 
Fuel that is most available for flaming combustion (twigs) recently was found to 
increase from about 3-13 tons per hectare in Oregon following post-fire logging 
without slash treatment (Duncan 2002).  Direct attack of fire would not be 
possible under certain weather conditions, so indirect suppression measures 
would become necessary.  This, in turn, would increase the size and cost of the 
next wildfire.  It also increases the likelihood of severe soil heating in the logging 
units, and it threatens fire fighters and rural residences near the project area by 
making wildfires more erratic and difficult to control.   
 
Once fire killed trees do fall to the ground, they generally have lost needles, twigs 
and most or all limb material (i.e., the available fuel) (Raphael and Morrison 
1987)  These factors may explain the lack of scientific evidence supporting 
Forest Service claims that post-fire logging reduces the intensity and severity of 
subsequent fires, as the most comprehensive review of the literature related to 
the environmental effects of post-fire logging concluded (McIver and Starr 2000).   
 
There is more recent empirical data showing increased fire severity where post-
fire logging had occurred versus where it had not occurred.  In the 2002 Biscuit 
fire in southwest Oregon, Harma and Morrison (2002) found that 68 percent of 
areas that had been logged and then planted after the 1987 Silver fire reburned 
at high severity, whereas 26 percent reburned at high severity where no logging 
had occurred.  Odion and others (in press) studied 247,000 acres in the Klamath 
National Forest that burned in 1987, and found that the greatest fire severity 
occurred in an area previously burned, logged and planted in 1977.  The burn 
severity in this area was more than five times that found in unlogged forests and 
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twice that in shrublands.  This fire behavior appears to have resulted from slash 
loading left from logging operations that took place after the 1977 burn (see also 
Weatherspoon and Skinner 1995).   
 
At the core of the Toolbox DEIS fuels analysis is the claim that, without post-fire 
logging, standing burned trees will fall to the ground in 10 to 20 years and 
increase the fire hazard.  The Forest Service’s projection that burned trees will 
fall to the ground within 20 years assumes unnaturally high fall rates.  The 
proposed action would leave behind the smaller trees that will most likely fall 
soonest, but remove the vast majority of larger trees that otherwise will remain 
standing the longest.   
 
Forest Service research clearly shows that small fire killed conifers fall most 
rapidly and larger ones stand increasingly longer with greater size (Everett et al. 
1999).  Larger trees may remain standing and unavailable to combustion far 
longer than 30 years after a fire.  For example, Everett and others (1999) studied 
burned forests in the eastern Washington Cascades and determined that 79 
percent of ponderosa pine trees larger than 41 cm (16.1 inches) in diameter still 
stood after having been killed by fire 60 years earlier.  There are tens of 
thousands of trees larger than 41 cm DBH proposed for removal in the Toolbox 
Project. 
 
 
Thinning 
 
Thinning must be done very carefully (and in many cases avoided) in order to 
avoid, minimize, and mitigate logging's numerous adverse ecological effects 
including: (1) removal of large trees that are disease and fire resistant (Frost 
1999); (2) increased levels of fine fuels and short term fire hazard 
(Weatherspoon 1996, Huff et al. 1995, Wilson & Dell 1971, Fahnestock 1968); 
(3) increased mortality of residual trees due to pathogens and mechanical 
damage to boles and roots (Filip 1994, Hagle & Schmitz 1993); (4) damage to 
soil integrity through increased erosion, compaction, and loss of litter layer 
(Harvey et al. 1994, Meurisse & Geist 1994); (5) creation of sediment that may 
eventually be delivered to streams and harm fish (Grant & Wolff 1991, Beschta 
1978); (6) retention of insufficient densities of large trees and woody debris to 
sustain viable populations of cavity-nesting and woody debris dependent species 
(DellaSala et al. 1996); and (7) reduced habitat quality for sensitive species 
associated with cool, moist microsites or closed canopy forests (FEMAT 1993, 
Thomas et al. 1993). 
 
Thinning should focus on the smallest trees that have established due to fire 
suppression and leave a healthy canopy of medium and large trees that are so 
valuable for wildlife habitat and as future sources of large snags and large down 
wood.  
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Focus on the younger stands, defer the older stands. 
 
Recent research by John Tappeiner and others indicates that a substantial 
portion of a tree’s size and character at several hundred years of age can be 
explained by the tree’s rate of growth at age 50. This leads to a tentative 
conclusion that thinning stands younger than 50 years old should be a higher 
priority than thinning stands older than 50 years.   
 
Thinning the harvest units that are less than 50 years old will hopefully have 
minimal impact on the environment (especially soil, water, and wildlife) and 
thinning such young stands will likely have long-term ecological benefits in terms 
of accelerating late-successional forest characteristics. 
 
However, thinning the harvest units that are over 50 years old is more likely to 
have significant environmental impacts and the long-term benefits in terms of 
accelerating development of late-successional characteristics is uncertain at 
best. Recent science tells us that thinning in older stands is less likely to change 
the trajectory of the stands. The agency should refocus its efforts on younger 
stands where the results are likely to be on balance more beneficial. 
 
Scientists have also presented findings that many young densely stocked stands 
may not develop into late-successional stands as projected in the forest plan. 
This is new information that must be addressed in a new DEIS to consider the 
consequences of more thinning of young stands (or the lack thereof) on late-
successional habitat dependant species. 
 
The DEIS should have had a better discussion (in light of recent research results) 
of the anticipated impacts and benefits of thinning on the different age classes of 
trees in the different harvest units. The DEIS should have had another alternative 
that considered deferring harvest of the older stands. 
 
See Muir, P.S., R.L. Mattingly, J.C. Tappeiner II, J.D. Bailey, W.E. Elliott, J.C. 
Hagar, J.C. Miller, E.B. Peterson, and E.E. Starkey. 2002. Managing for 
Biodiversity in Young Douglas-Fir Forests of Western Oregon. U.S. Geological 
Survey, Biological Resources Division, Biological Science Report 
USGS/BRD/BSR–2002-0006. 76 pp.  DVD #1155 also available.  
http://www.fsl.orst.edu/cfer/pdfs/mang_bio.pdf 
 
 Make sure long-term benefits out-weigh short-term degradation. 
 
One of your evaluation criteria should be whether any short-term degradation is 
off-set by long-term benefits brought about by the proposed action. In this case, a 
little sediment caused by culvert work will be off-set by better fish passage and or 
better accommodation of high flows. And some isolation, weeds, and soil 
disturbance from logging can be off-set by enhanced understory diversity and 
increased growth of conifers brought about directly by the canopy reduction.  
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Use Variable density thinning 

 
Uniform spacing basically sets up the need for future thinning that the agency 
may not have sufficient funding, capacity, and public support to accomplish. 
Whereas variable density thinning leaves more options for either more or less 
intensive management in the future and is a good hedge against uncertainty. The 
benefits of variable density thinning include: creating a patchy variety of 
conditions of light, heat, wind, moisture, competitive stress, and hiding cover 
within the stand and the landscape; setting up the stand so that there are future 
“winners” and “losers” (the winners become big trees and the losers become 
snags and coarse woody debris), etc. Andy Carey has found that:  

“Conventional thinning alone produced few flying squirrels or Douglas' squirrels, but 
many chipmunks; high plant species diversity but dominated by clonal natives with many 
exotic species; relatively abundant winter birds, but few woodpeckers; abundant small 
mammals but in imbalanced communities; and diverse fungi, low in abundance.”  

Carey, Andrew. THINKING AND THINNING ECOLOGICALLY, slideshow 
http://www.efn.org/~onrcdoug/THINNING_SCIENCE.htm 
 
We recommend that the Forest Service plant at low density and avoid the need 
for future thinning and other stand management costs. Let’s be patient and allow 
these stands to recover slowly as diverse early seral communities. Diverse early 
seral plant communities are becoming less common, and we should encourage 
slow and easy regeneration of forest communities. This is consistent with the 
research being done by Nathan Poage  which indicates that many stands 
developed over much longer time periods than we typically allow under the 
agricultural model of forest management. 
 
 
Salvage Logging & Erosion 
 
Beschta et al. (1995) noted that even relatively low impact logging systems such 
as helicopter yarding should be avoided where sedimentation is already a major 
problem for salmonids or other sensitive aquatic species, because any activity 
that disturbs litter layers of soil surface horizons, either pre- or post-fire can 
accelerate soil erosion and sediment delivery to aquatic systems.   
 
Contrary to Forest Service assertions, ground-based logging on fire-affected 
forestland will cause detrimental soil impacts that are inconsistent with the 
recommendations of the Beschta report. Studies have shown again and again 
that the agencies are often wrong in its wishful thinking that ground-based 
logging can be mitigated to avoid detrimental soil impacts. This logging is 
proposed on soils that are seriously affected by fire and are less resilient than 
most forest soils that have not been recently subjected to fire. The agency cannot 
rely on soil science that is derived from unburned sites. 
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Fires are a primary mechanism of large wood recruitment to streams. Removal of 
large quantities of large wood will limit recruitment of large woody to streams that 
are already severely degraded in terms of large wood and the aquatic habitat 
complexity it provides,  If the large trees are retained they may some day be 
delivered to streams via landslides, but if the large snags are removed they will 
never reach streams.  Chronic lack of large woody debris does not support 
complex aquatic habitat structures, functions, and processes including: pools, 
gravel retention and storage, stream energy dissipation, side-channels, cover, 
winter refugia, and substrate and nutrients supporting organisms of all kinds. 
 
Logging effects on soils and vegetation increase erosion and sedimentation in 
the post-fire environment. Logging causes soil compaction which causes loss of 
soil productivity and increased erosion.  The latter is essentially permanent 
(Beschta et al., 1995) and is the most severe source of reductions in long-term 
soil productivity (USFS and USBLM, 1997a; b).  Soil compaction persists for at 
50-80 years (USFS and USBLM, 1997a).  Compaction and reduced soil 
productivity are already major concerns on public lands on regional scales 
(USFS and USBLM, 1997a; CWWR, 1996).   
  
Logging also reduces soil productivity by removing trees which are major sources 
of the coarse woody debris (CWD) and organic matter critical to soil productivity 
(USFS and USBLM, 1997a).  Even the removal of slash consisting of tops and 
branches negatively affects soil productivity by negatively affecting nutrient and 
organic matter levels; burning these materials in place (as occurs with wildland 
fire) causes much less negative impacts on soils (USFS and USBLM,1997a).  
USFS and USBLM (p. 466, 1997a) found that losses in soil productivity were 
correlated with logging and roads within the ICBEMP project area. 
 
USFS and USBLM (p. 206, 1997a) and Kattleman (1996) state that the 
prevention of soil damage and loss of productivity is easier and more effective 
than attempts to restore it after damage has occurred.  A primary approach to 
restoring soil productivity is to restore organic matter and coarse woody debris 
levels by leaving areas undisturbed until organic matter levels have recovered 
(USFS and USBLM, p. 206, 1997a,).  Avoidance of increased erosion is key to 
restoring soil productivity (Beschta et al., 1995; USFS and USBLM, p. 206, 
1997a).  The most effective means of controlling erosion is to avoid activities that 
disrupt/damage soils and vegetation, as is exceedingly well-documented in the 
literature.  Due to the manifold negative effects of logging on soil productivity, 
erosion, and sedimentation, USFS and USBLM (1997b) concluded that logging 
had greater negative effects on ecosystem functions than the baring of soils by 
fire.   
 
The USFS and USBLM (Ch. 4, pp. 12-13, 1997b) notes that although fire may 
reduce soil productivity, it typically does not reduce it as much as from soil 
compaction and whole tree removal (e.g. logging), except in the rare cases 
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where fire consumes all organic material.  "Because of the mosaic pattern that 
wildfire produces, and the residual wood that is left on site...wildfire usually has 
fewer implications for loss of soil productivity and function than disturbances 
which remove oil organic matter and [increase] bulk density as well." Logging 
effects on soil properties are usually more severe and more persistent than those 
of fire (USFS and USBLM).   
  
These multiple impacts on soil productivity are probably why salvage-logging 
retards post-fire vegetative recovery.  Sexton (1998) documented that post-fire 
salvage logging over snow reduced regrowth of ponderosa pine and other 
species relative to adjacent burned, but unlogged, areas.  Naturally regenerating 
groundcover in unlogged areas also had greater survival and growth than 
plantings on areas that had been salvaged logged after fire.  Notably, these 
adverse effects of logging on regrowth were from over-snow logging (Sexton, 
1998).  It is highly likely that ground-based logging without snowcover retards 
regrowth to a greater extent due to its greater negative effects on soils.   
 
Kattleman (1996) noted that “If postfire treatments of salvage logging and site 
preparation prevent rapid reestablishment of low vegetation, resulting erosion 
can be greater than that directly produced by the fire.” Coupled with Sexton’s 
work and the known effects of logging on soil productivity and concomitant 
effects on revegetation, it appears that post-fire logging creates more erosion 
and sedimentation than fires. 
 
Salvage logging will adversely affect the ability of the land to absorb, store and 
release high quality water and the NEPA analysis fails to address these 
concerns: 
 

1. Post-fire soils are fragile because the soil duff is often consumed by the 
fire and the carbon and other nutrients have been largely removed. 
Logging will further disturb the soils and disrupt the natural soil recovery 
processes. Logging will also disturb and rearrange the soil protecting 
needle litter that will fall in the months after the fire.  

2. large wood absorbs water and serves as a significant water reservoir that 
is especially critical during the dryer summer months. Logging removes 
the wood and so reduces the potential water reservoir. Recent research 
indicates that much water is stored in buried wood. This buried wood is 
likely the result of trees that have fallen on hillslopes and become buried in 
natural sediment moving downslope. Salvage will adversely affect the 
recruitment of future buried wood.  

 
Watershed disturbances have the potential to fundamentally alter an ecosystem 
structure and function. A study by C.M. Rumbaitis, University of Colorado, 
examined the effects of a natural disturbance and a compounded natural and 
anthropogenic disturbance on soil properties, biogeochemical cycles, and 
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ecosystem reorganization in a windblown and salvage-logged ecosystem in 
northwestern Colorado.  
 

“Areas of intact forest were used as a control to compare the disturbance effects. Results 
indicated that soils in the salvage-logged areas were drier, significantly warmer, denser, 
and contained less organic matter than soils in blowdown or control areas.  Significant 
amounts of erosion occurred in the salvage-logged areas to produce these results. 
Furthermore, net nitrogen mineralization rates were lower in soils from salvage-logged 
areas than in blowdown areas. By contrast, net nitrogen mineralization rates were twice 
as high in blowdown areas than in control areas. Seedling density, herbaceous cover, 
and plant species diversity were greatest in blowdown areas, and least in salvaged-
logged areas. The results of this four-year study indicated that the mitigation effects of 
salvage logging significantly altered ecosystem functions and retarded the rate of 
recovery when compared to unlogged blowdown areas.” 

 
 
Cooper-Ellis, S., D. R. Foster, et al. (1999). "Forest response to catastrophic 
wind: Results from an experimental hurricane." Ecology 80(8): 2683-2696. 
C.M. Rumbaitis-del Rio and C.A. Wessman Cooperative Institute for Research in 
Environmental Sciences, Campus Box 216, University of Colorado, Boulder, CO 
80309 rumbaiti@colorado.edu; Tel: +1-303-492-5130 FALL 2002 AGU 
ABSTRACT 
 
According to the DEIS, U.S. Timberlands logged over 16,000 acres of green and 
fire-killed timber.  The adjacent BLM Toolbox Salvage Sale logged 280 acres 
extracting only the large trees, and leaving almost all the slash behind (to date).  
Post-fire logging compounds the effects of lost vegetative cover, soil erosion, 
potential for mass wasting, increased overland water flow, increased 
sedimentation in creeks, and reduced cover for mule deer.  Such effects already 
have occurred on private lands, making the proposed federal action a potentially 
significant cumulative effect.   
 
In order to determine whether significant adverse cumulative effects would occur, 
the Forest Service must assess the direct and indirect effects of private land 
salvage on the immediate watershed.  It is not adequate to narrowly focus the 
analysis on federal resources and make only general statements that additional 
salvage occurs on adjacent private lands.  The ecosystem does not recognize 
property boundaries.   
 
The Ninth Circuit Court rejected cumulative effects analysis that was “very 
general, and did not constitute the hard look that the Forest Service is obligated 
to provide under NEPA” (Neighbors, 137 F.3d at 1378-79).  To “consider” 
cumulative effects, detailed information is required.  Without such information, 
neither the courts nor the public, in reviewing the Forest Service's decisions, can 
be assured that the agency provided the hard look that is required to provide.  
General statements about “possible” effects and “some risk” do not constitute a 
“hard look” absent a justification regarding why more definitive information cannot 
be provided (Neighbors, 137 F.3d at 1379-80).  
 

 
 -18- 

mailto:rumbaiti@colorado.edu


 

 
Roads 
 
When considering the construction of temporary roads, the agency should do an 
analysis that illustrates how logging units are reached by each road segment so 
that we can distinguish between short segments of spur road that allow access to 
large areas (big benefit, small cost) and long spurs that access small areas 
(small benefit, big cost). This will help inform the decision-maker’s balancing of 
the costs and benefits of logging vs roading. 
 
Temporary roads still cause serious adverse impacts to soil, water and wildlife, 
and spread weeds. Decommissioning such roads is not entirely successful and 
the soil compaction effects can last for decades. The agency should consider 
avoiding building spurs by treating some areas non-commercially (e.g. thin 
lightly, create lots of snags, and leave the material on site).  Road construction, 
reconstruction, and road use all adversely affect the ability of the land to 
“distribute quality water.” 
 
Post-fire logging inevitably involves increases in road use, which increases 
erosion and sedimentation, especially at road crossings (Reid and Dunne, 1984; 
Roni et al., 2001).  Roni et al. (2001) identified reductions in road traffic as a 
component of watershed restoration, indicating that increased road traffic works 
in opposition to watershed and stream restoration. 
 
Logging and elevated road use are also primary vectors for the dispersal and 
establishment of noxious weeds (USFS, 1999; 2000b).  Noxious weed 
establishment can increase erosion and sediment delivery and impede the 
recovery of native vegetation USFS (2000a).  This is of special concern in burned 
landscapes because noxious weeds are well-adapted to disturbed environments.   
 
Nothing is worse for sensitive wildlife than a road. Over the last few decades, 
studies in a variety of terrestrial and aquatic ecosystems have demonstrated that 
many of the most pervasive threats to biological diversity - habitat destruction 
and fragmentation, edge effects, exotic species invasions, pollution, and 
overhunting - are aggravated by roads.  Road use will cause sediment to enter 
streams, which will reduce aquatic insect abundance, which will adversely affect 
fish.  
 
Roads have been implicated as mortality sinks for animals ranging from snakes 
to wolves; as displacement factors affecting animal distribution and movement 
patterns; as population fragmenting factors; as sources of sediments that clog 
streams and destroy fisheries; as sources of deleterious edge effects; and as 
access corridors that encourage development, logging and poaching of rare 
plants and animals. Road-building in National Forests and other public lands 
threatens the existence of de facto wilderness and numerous species.  
 

 
 -19- 



 

See The Ecological Effects of Roads, Reed Noss, 
http://www.wildrockies.org/WildCPR/reports/ECO-EFFECTS-ROADS.html 
 
 
And NRDC Report: “End of the Road: The Adverse Ecological Impacts of Roads 
and Logging: A Compilation of Independently Reviewed Research” (1999) which 
discusses the fact that roads:  http://www.nrdc.org/land/forests/roads/eotrinx.asp 
 
1. Harm Wildlife 
2. Spread Tree Diseases and Bark Beetles 
3. Promote Insect Infestations 
4. Cause Invasion by Harmful Non-native Plant and Animal Species 
5. Damage Soil Resources and Tree Growth 
6. Adversely Impact Aquatic Ecosystems 
 
Research results, published in Restoration Ecology, shows there is nothing 
temporary about temporary roads, and that ripping out a road is NOT equal to 
never building a road to begin with. 
 

“The saturated hydraulic conductivity of a ripped road following three rainfall events was 
significantly greater than that of the road surface before ripping... most saturated hydraulic 
conductivities after the third rainfall event on a ripped road were in the range of 22 to 35 mm/hr 
for the belt series and 7 to 25 mm/hr for the granitics. These conductivities are modest compared 
to the saturated hydraulic conductivity of a lightly disturbed forest soil of 60 to 80 mm/hr.” id.  

 
Even this poor showing of restoring pre-road hydrologic effects worsened with repeated rainfall. 
“Hydraulic conductivity values for the ripped treatment on the granitic soil decreased about 50% 
with added rainfall (p(K1=K2)=0.0015). This corresponded to field observations of soil settlement 
and large clods of soil created by the fracture of the road surface dissolving under the rainfall... 
The saturated hydraulic conductivity of the ripped belt series soils also dropped from its initial 
value. Initially, and for much of the first event, the ripped plots on the belt series soil showed no 
runoff.  

 
During these periods, run-off from higher areas flowed to low areas and into 
Macropores.... Erosion of fine sediment and small gravel eventually clogged these 
macropores... Anecdotal observations of roads ripped in earlier years revealed that after 
one winter, the surfaces were nearly as solid and dense as the original road surfaces.” Id. 
Even though ripped roads increase water infiltration over un-ripped roads, it does not 
restore the forest to a pre-road condition. “These increases do not represent “hydrologic 
recovery” for the treated areas, however, and a risk of erosion and concentration of water 
into unstable areas still exists.” Id. 

 
Effectiveness of Road Ripping in Restoring Infiltration Capacity of Forest Roads. 
Charles H. Luce, USDA Forest Service Intermountain Research Station, 1221 S. 
Main, Moscow, ID 83843. September 1996. Restoration Ecology, Vol. 5, No. 3. 
page 268. 
 
   
Water Quality 
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Fish populations are adaptive and resilient, but the existing highly degraded 
condition of aquatic habitat due to fire, roads, and past logging does not allow 
fish populations to fully realize their adaptive capabilities   The DEIS analysis 
inappropriately relies on the filtering effect of riparian buffers that are in some 
cases up to 80% burned, and will very likely NOT filter sediment to the degree 
found in studies involving unburned riparian buffers. To be effective, riparian 
buffers need healthy vegetation, coarse woody debris, and adequate cover of 
litter and duff, all of which have been significantly reduced by the fire.  Some 
riparian areas on private land located within the project area, will not function to 
filter sediment both because of fire effects and subsequent disturbance from 
private land salvage logging. 
 
The DEIS describes the effects on fish within the context of the “historic range of 
variability” rather than with reference to the no action alternative. The relevant 
question is not whether fish will be “maintained” within the “historic range of 
variability”, but whether fish are likely to be adversely affected by salvage 
compared to the no action alternative.  According to the DEIS, some of the 
alternatives will “improve road erosion,” but this will be at the expense of short 
term degradation. Judge Rothstein said, and the 9th Circuit agreed, that these 
short-term effects are quite relevant when projects may affect listed fish species 
with relatively short life cycles. 
 
While the use of BMPs is to be encouraged in timber projects, we note that the 
use of these measures are not themselves sufficient to ensure compliance with 
the Clean Water Act (CWA). Northwest Indian Cemetery Protective Ass'n v. 
Peterson 795 F.2d 688, 697 (9th Cir. 1986) (holding that compliance with BMPs 
does not equate to compliance with the CWA). Indeed, the agency assumes that 
the implementation of BMPs will sufficiently mitigate any problems that the 
proposed project will have on aquatic systems, but offers little proof of this 
assertion. Consequently, this assumption is flawed and violates the law. 
 
Best Management Practices (BMPs) do not eliminate the persistent erosional 
impacts of post-fire logging.  USFS and USBLM (p. 446, 1997c) concluded that 
although BMPs can reduce sediment yields compared to historical practices, 
risks of increased sedimentation will continue to occur if road building or timber 
harvest occur, damaging aquatic habitats.  Ziemer and Lisle (1993) stated that 
there are no reliable data indicating that BMPs are cumulatively effective in 
protecting aquatic resources from the adverse effects of logging and associated 
impacts.  Espinosa et al. (1997) provided evidence from watershed case histories 
that BMPs thoroughly failed to cumulatively protect salmonid habitats and streams 
from severe damage from roads and logging.   
 
Stream bodies in the project area are listed as water quality impaired due to high 
water temperatures.  Given this situation, it is unclear how the proposed project 
will be consistent with the Clean Water Act, which prohibits additional damage to 
already degraded waterways (33 U.S.C. 1251–1387 (1994 & Supp. III 1997)).  
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The regulations implementing the NFMA also require compliance with state water 
quality requirements (16 U.S.C. 472a, 521b, 1600, 1611–1614 (1994 & Supp. III 
1997) (amending Forest and Rangeland Renewable Resources Planning Act of 
1974, Pub. L. No. 93-378, 88 Stat. 476); 36 C.F.R. 219.23(d)).  The courts have 
upheld this mandate (Blue Mountains v. Blackwood, 161 F.3d 1208, 1211 (9th 
Cir. 1998), cert. denied, Fremont Lumber Co. v. Blue Mountains Biodiversity 
Project, 119 S.Ct. 2337 (1999). 
 
A recent case in Montana affirmed that further degradation of water quality in 
streams that are already out of compliance with water quality standards is 
unacceptable unless baseline data is available showing the assimilative capacity 
of local streams will not be exceeded by the logging.  See Sierra Club v. Austin, 
(D. Montana, April 30, 2003) 
http://www.johnmuirproject.org/Opinions/Sierra%20Club%20Lolo%20Burn%20Order.pdf 
 
The USDA Office of the Inspector General Report concluded that reliance on 
speculative mitigation measures in order to reach a FONSI significantly 
compromised environmental quality. OFFICE OF INSPECTOR GENERAL, U.S. 
DEPT' OF AGRIC., EVALUATION REPORT NO. 08801-10-AT: FOREST 
SERVICE TIMBER SALE ENVIRONMENTAL ANALYSIS REQUIREMENTS 
(1999). The OIG concluded that: 
 

“Applicable mitigation measures contained in 10 of 12 decision notices and referenced 
environmental assessments reviewed, were not always implemented. In addition, 
mitigation measures were either omitted or incorrectly incorporated into 4 of 12 
accompanying timber sale contracts. These mitigation measures are designed to reduce 
the adverse impacts of timber sale activities on the environment. Generally, mitigation 
measures were not implemented due to district personnel (a) not being familiar with the 
mitigation measure contained in the environmental documents, (b) not adequately 
monitoring actual implementation of the mitigation measures, (c) not comparing timber 
sale contract clauses with the applicable environmental documents and, (d) oversight. As 
a result, streams, wildlife habitat, heritage resources, water quality, and visual quality 
were or could be adversely affected. In addition, "Findings of No Significant Impact" 
conclusions (i.e. that there was no significant affect on the quality of the human 
environment) were questionable . . . Timber sale field visits disclosed that mitigation 
measures designed to protect key resource areas were not adequately implemented. The 
measures involved mitigation of riparian areas and stream management zones, wildlife 
habitat, heritage resource sites, visual quality, and soils.” 

 
We question how the USFS can propose a project that will further degrade the 
streams that are already water quality limited.  Has the USFS or the Oregon 
Dept. of Environmental Quality (DEQ) established a Total Maximum Daily Load 
(TMDL) for the degraded waterways in the planning area that allows the agency 
to exceed existing temperatures (33 U.S.C. 1313(d))?  Without such an 
allocation, the agency is precluded from any management activities that would 
reduce streamside vegetation and increase temperatures, or increase sediment 
input to streams.   
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The Northern District of California recently held that the Environmental Protection 
Agency is required to establish Total Maximum Daily Loads (TMDL) for water 
quality limited streams that receive non-point source pollution, including run-off 
from silvicultural activities (American Farm Bureau v. EPA, 91 F. Supp. 2d 1337 
(N.D. Cal. 2000)).  Indeed, when the state fails to establish a TMDL for a water 
quality limited waterbody, the EPA has the duty to establish the TMDL (Id., see 
also Sierra Club v. Austin, No. CV-03-22-M-SWM (D. Mont. Apr. 30, 2003) and 
33 U.S.C. 1323).] 
 
 
The Importance of Soils 
 
According to the regional guidelines, soils in 80% of an activity area must be 
maintained in a non-compacted, non-displaced, and non-puddled condition.  
Soils must be “maintained,” not “mitigated” or “restored” to attain forest plan 
objectives. Mitigation such as soil ripping should not be used as an excuse for 
violation of the forest soil guidelines.  Scarification, ripping, and subsoiling does 
not alleviate the following negative impacts, therefore not completely mitigating: 
 

compaction of soil and alteration of the soil ecosystem; • 
• 
• 

• 

alteration of hydrology, water storage, flow, timing, from soil compaction; 
alteration or loss of native plant communities, and tendency to create 
conditions which favor noxious weeds or other non-native  plants; 
disruption of soil foodweb and biotic communities that serve important soil 
functions and processes such as aeration, nutrient cycling,  

 
Soil productivity must be zealously guarded in order to protect our forests for 
future generations. This project will cause unacceptable impacts to soil 
resources. Use of ground-based logging equipment almost always compacts soil 
causing reduced site productivity, drastically altered soil food web relationships, 
reduced infiltration, and increase surface runoff.  Spring burning can also be very 
harmful to soil and the thousands of creatures that live all or part of their lives in 
the soil profile. 
 
Ground-based logging causes higher incidences of root damage and scarring of 
residual trees (compared to skyline systems). Kellog, L., Han, H.S., Mayo, J., and 
J. Sissel, “Residual Stand Damage from Thinning— Young Stand Diversity 
Study,” Cascade Center for Ecosystem Management. Helicopter logging creates 
significant soil damage through extra large landings needed to store large 
amounts of logs and slash.  Soil disturbance caused by logging also causes 
erosion that adversely impacts both soil and water resources. In modern forestry, 
soils are chronically impacted yet very slow to recover leading to cumulative 
impacts. Cumulative soil impacts caused by this project and all past and future 
projects (including livestock grazing, roads, landings, fuel treatments, fires, OHVs 
etc) is a significant issue. 
http://www.cof.orst.edu/cof/teach/for341/Cumulative%20Effects%20of%20Forestry%20on%20Soils/CHAPT6Soils.htm.  
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Soil Foodweb 
In undisturbed ecosystems, the soil foodweb is a tightly coupled below-ground 
ecosystem that directly affects many above ground processes such as 
succession, plant establishment and growth, and erosion and water quality. In a 
forest, this below-ground ecosystem is fed primarily by photosynthates exuded 
from the fine roots of trees. These photosynthates feed a plethora of bacteria and 
fungi species which feed thousands of arthropod and nematode species and so 
on. Each species fills a niche and represents both a sink and a source and of 
nutrients for other organisms.  
 
Logging will kill trees and cut off the supply of photosythate which forms the basis 
of this food web, so the tightly coupled nutrient retention systems will be 
disrupted, allowing nutrients to “leak” from the system. After a fire all the living 
(and dying trees) play an essential role in feeding the below ground ecosystem 
until more of the above ground ecosystem recovers.  Burning slash piles also 
kills the below ground ecosystem and soil compaction from road building and 
other heavy equipment kills or destroys habitat for many soil dwelling species 
and shifts the below ground ecosystem form aerobic to anaerobic.  

The structure and function of the soil foodweb has been suggested as a prime 
indicator of ecosystem health (Coleman, et al. 1992; Klopatek, et al. 1993). 
Measurement of disrupted soil processes, decreased bacterial or fungal activity, 
decreased fungal or bacterial biomass, changes in the ratio of fungal to bacterial 
biomass relative to expected ratios for particular ecosystems, decreases in the 
number or diversity of protozoa, and a change in nematode numbers, nematode 
community structure or maturity index, can serve to indicate a problem long 
before the natural vegetation is lost or human health problems occur (Bongers, 
1990; Klopatek et al. 1993). 

Soil ecology has just begun to identify the importance of understanding soil 
foodweb structure and how it can control plant vegetation, and how, in turn, plant 
community structure affects soil organic matter quality, root exudates and 
therefore, alters soil foodweb structure. Since this field is relatively new, not all 
the relationships have been explored, nor is the fine-tuning within ecosystems 
well understood.  Regardless, some relationships between ecosystem 
productivity, soil organisms, soil foodweb structure and plant community structure 
and dynamics are known, and can be extremely important determinants of 
ecosystem processes (Ingham and Thies, 1995). Alteration of the soil foodweb 
structure can result in sites which cannot be regenerated to conifers, even with 
20 years of regeneration efforts (Perry, 1988; Colinas et al, 1993).  

Work in intensely disturbed forested ecosystems suggests that alteration of soil 
foodweb structure can alter the direction of succession. By managing foodweb 
structure appropriately, early stages of succession can be prolonged, or deleted 
(Allen and Allen, 1993). Initial data indicates that replacement of grassland with 
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forest in normal successional sequences requires alteration of soil foodweb 
structure from a bacterial-dominated foodweb in grasslands to a fungal-
dominated foodweb in forests (Ingham, E. et al, 1986 a, b; 1991; Ingham and 
Thies, 1995). 

Soil processes are important for maintaining normal nutrient cycling in all 
ecosystems (Coleman et al., 1985; Dindal 1990; Ingham, E. et al. 1986a, b). 
Plant growth is dependent on the microbial immobilization and soil foodweb 
interactions to mineralize nutrients. In undisturbed ecosystems, the processes of 
immobilization and mineralization are tightly coupled to plant growth but following 
disturbance, this coupling may be lost or reduced. Nutrients may be no longer 
retained within the system, causing problems for systems into which nutrients 
move (Ingham and Coleman, 1984; Hendrix et al. 1986; Nannipieri et al. 1990). 
Measurement of disrupted processes may allow determination of a problem long 
before normal cycling processes are altered, before the natural vegetation is lost, 
or human health problems occur.  By monitoring soil organism dynamics, we can 
perhaps detect detrimental ecosystem changes and possibly prevent further 
degradation. 

Immobilization of nutrients in soil, i.e., retention of carbon, nitrogen, phosphorus, 
and many micronutrients in the horizons of soil from which plants obtain their 
nutrients, is a process performed by bacteria and fungi. Without these organisms 
present and functioning, nutrients are not retained by soil, and the ecosystem 
undergoes degradation. Thus, to assess the ability of an ecosystem to retain 
nutrients, the decomposed portion of the ecosystem, i.e., active and total fungal 
biomass, and active bacterial biomass must be assessed. 

Ingham, Elaine, The Soil Foodweb: It's Importance in Ecosystem Health 
http://www.rain.org/~sals/ingham.html 
 
 
The Role of Decaying Wood & Snags 
 
The snag retention requirements for this project fail to retain enough snags to 
provide habitat for viable populations of cavity dependent species. Since snags 
have a patchy spatial distribution, surveys to determine snag abundance require 
very large sample sizes relative to other general vegetation surveys. This was 
not recognized until relatively recently, so most past surveys conducted to 
determine natural snag abundance have therefore grossly underestimated the 
true abundance of snags. This has lead the Forest Service to underestimate the 
number of snags necessary to protect species. This new information must be 
disclosed and documented in the DEIS and it requires a forest plan amendment. 
 
The Forest Service must do away with the caveat that they will protect snags 
“except where they create a safety hazard.”  This is based on a false choice 
between snags and safety.  An example of this was the Umpqua National Forest, 
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Cottage Grove Ranger District’s 2001 decision to burn a picnic table near Moon 
Falls in order to avoid placing the public in a hazardous situation with respect to a 
nearby snag. Similarly, the agency here should save the snags by avoiding the 
activity in the hazard zone around the snags. 
 
While it is true that some trees with signs of life will soon die, the Forest Service 
fails to recognize the huge importance of remaining live trees as future sources 
of snags to fill the temporal gap between the batch of snags created by this fire, 
and those to be produced in the distant future by the next stand of trees.  
Additional snags should be left because future fires (both managed and 
unmanaged) and illegal firewood cutting is almost certain to take a heavy toll on 
snags over the next several decades. 
 
Salvage operations typically assume that many living trees will soon die and then 
salvage becomes a self-fulfilling prophecy. Trees that may survive the fire are an 
extremely valuable feature of the future forest. Providing scarce canopy and 
shelter in the short-term, and providing scarce large snag and down wood habitat 
in the long-term, during a period when forest-fire landscapes are typically 
deficient in snags and large wood.  The agency’s snag retention guidelines are 
based on wildlife needs, but fail to consider or analyze the need for large snags 
and large down logs for soil, water storage, nutrient storage, or other purposes. 
 
Contrary to the agency assertions salvage will alter the successional pathways 
and disrupt natural recovery of the forest. It is important that snags be left well-
distributed within the fire area. As snags fall over during subsequent years (even 
after decades in same cases), they damage and kill some of the young trees that 
may have become established in the fire area and help to thin the trees out. 
Without well-distributed snags, this thinning mechanism is lost. 
http://www.fsl.orst.edu/lter/research/component/disturb/summary.cfm?sum=dstrb
yr5&topnav=60  From H.J. Andrews Experimental Forest: 

 
“How much thinning is due to competition, snag and big limb fall (in post-fire sites), 
snowdown, bugs/bears/other animals, root rots, wind, and perhaps other processes? 
What are the implications of these early successional effects on stand composition and 
structure for development of old forest composition and structure? One hypothesis is that 
snag/big limb fall was an important and greatly under-appreciated process that strongly 
influenced early stand dynamics and stocking in young forests established after wildfire. 
One reason we don't have a sense of this process is that we see so few young stands 
that have a full complement of snags left after fire. Our mental images of young stands 
come from clearcuts.” 

 
The EIS relies on DecAID to analyze impacts on snag dependent species, but we 
should stress that “DecAID is NOT: … a snag and down wood decay simulator or 
recruitment model [or] a wildlife population simulator or analysis of wildlife 
population viability. … Because DecAID is not a time-dynamic simulator … it 
does not account for potential temporal changes in vegetation and other 
environmental conditions, … DecAID could be consulted to review potential 
conditions at specific time intervals and for a specific set of conditions, but 
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dynamic changes in forest and landscape conditions would have to be modeled 
or evaluated outside the confines of the DecAID Advisor.” Marcot, B. G., K. 
Mellen, J. L. Ohmann, K. L. Waddell, E. A. Willhite, B. B. Hostetler, S. A. 
Livingston, C. Ogden, and T. Dreisbach. In prep. “DecAID -- work in progress on 
a decayed wood advisor for Washington and Oregon forests.” Research Note 
PNW-RN-XXX. USDA Forest Service, Pacific Northwest Region, Portland OR. 
http://wwwnotes.fs.fed.us:81/pnw/DecAID/DecAID.nsf/HomePageLinks/44C813BC574BDFCC88256B3E006C63DF  
(“The inventory data likely do not represent recent post-fire conditions very well 
… young stands originating after recent wildfire are not well represented because 
they are an extremely small proportion of the current landscape … The dead 
wood summaries cannot be assumed to apply to areas that are not represented 
in the inventory data.” “DecAID caveats” 
http://wwwnotes.fs.fed.us:81/pnw/DecAID/DecAID.nsf. 
 
Instead of using the more conservative 80% species tolerance threshold, the EIS 
uses DecAID’s lower 50% species tolerance threshold based on the assumption 
that it best represents the dry eastside forest climate.  The fact that DecAID also 
considers snags down to 10 inches in diameter is further evidence that this tool 
was not designed to address post-fire situations where such small snags and 
logs will not persist long enough to be useful in the long term. 
 
The EIS failed to consider the differing fall rates of large vs. small snags see: 
“Snag Dynamics in Western Oregon and Washington,” Janet L. Ohmann, July 
26, 2002   http://wwwnotes.fs.fed.us:81/pnw/DecAID/DecAID.nsf 
(“Snag fall rates in undisturbed stands were substantially lower for the largest 
snags … These findings have several implications for planning for desired future 
conditions of snags. The high fall rate (almost half) of recent mortality trees 
needs to be considered when planning for future recruitment of snags and down 
wood. Trees that fall soon after death provide snag habitat only for very short 
periods of time or not at all … Our findings suggest that snag size (DBH) and 
species should be considered when identifying particular snags to retain in 
harvest units. The larger the snag diameter, the more likely it is to survive harvest 
operations and remain standing in future years. [93% of snags >100 cm dbh 
remained standing over the 10 year study period.]) 
 
We recommend that the Forest Service retain all large snags to ensure snag and 
coarse wood habitat through time until the next stand begins to recruit significant 
numbers of large snags.  Large snags last much longer than small snags, 
therefore large snags are disproportionately valuable as wildlife habitat, nutrient 
and water reservoirs, soil stabilizers, etc.  Large snags and down logs provide 
structural “legacies” that contribute to habitat complexity (and other ecological 
processes) that are critical to the development of high quality complex late 
successional old growth. To put it simply, an unsalvaged area will develop habitat 
of higher quality than a salvaged area  
 
Snags and down wood provide a bridge from one stand to the next. Snags and 
down wood alter the microclimate and light environment, store water, mediate 
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soil and fuel moisture levels and nutrient dynamics, provide substrate for 
beneficial fungi, help trap soil and sediment, create favorable microsites for seed 
germination, provide habitat for animals large and small, serve as nurse logs, 
and play an important role in thinning young regenerating stands as snags fall 
down.   
 
The EIS fails to recognize the multi-faceted value of dead wood as presented in 
recent publications such as: Rose, C.L., Marcot, B.G., Mellen, T.K., Ohmann, 
J.L., Waddell, K.L., Lindely, D.L., and B. Schrieber. 2001. Decaying Wood in 
Pacific Northwest Forests: Concepts and Tools for Habitat Management, Chapter 
24 in “Wildlife-Habitat Relationships in Oregon and Washington” (Johnson, D. H. 
and T. A. O'Neil. OSU Press. 2001) 
http://www.nwhi.org/nhi/whrow/chapter24cwb.pdf and Bruce G. Marcot, 
ECOSYSTEM PROCESSES RELATED TO WOOD DECAY, 10 February 2003 
http://wwwnotes.fs.fed.us:81/pnw/DecAID/DecAID.nsf/HomePageLinks/F2D470EA4C328EF488256BF4006D5284 
 
Bats, martens, woodpeckers, bears, and many other species are dependant 
upon snags and down wood. Snags and down wood also provide several crucial 
ecosystem structures, functions, and processes. Current direction for protecting 
and providing snags and down wood does not ensure the continued operation of 
these ecosystem functions or meet the needs of the many species associated 
with this unique and valuable habitat component.  Consider all the many values 
of snags and down wood presented in Rose, C.L., Marcot, B.G., Mellen, T.K., 
Ohmann, J.L., Waddell, K.L., Lindely, D.L., and B. Schrieber. 2001. Decaying 
Wood in Pacific Northwest Forests: Concepts and Tools for Habitat 
Management, Chapter 24 in Wildlife-Habitat Relationships in Oregon and 
Washington (Johnson, D. H. and T. A. O'Neil. OSU Press. 2001) 
http://www.nwhi.org/nhi/whrow/chapter24cwb.pdf 
 

Introduction 
Decaying wood has become a major conservation issue in managed 
forest ecosystems.  Of particular interest to wildlife scientists, foresters, 
and managers are the roles of wood decay in the diversity and distribution 
of native fauna, and ecosystem processes. Numerous wildlife functions 
are attributed to decaying wood as a source of food, nutrients, and cover 
for organisms at numerous trophic levels.  Principles of long-term 
productivity and sustainable forestry include decaying wood as a key 
feature of productive and resilient ecosystems.  In addition to a growing 
appreciation of the aesthetic, spiritual, and recreational values of forests; 
society increasingly recognizes ecosystem services of forests as resource 
capital with tangible economic value to humans’, such as air and water 
quality, flood control, and climate modification. 
  
The ecological importance of decaying wood is especially evident in 
coniferous forests of the Pacific Northwest. In this region, the abundance 
of large decaying wood is a defining feature of forest ecosystems, and a 
key factor in ecosystem diversity and productivity. Large accumulations of 
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decaying wood provide wildlife habitat and influence basic ecosystem 
processes such as soil development and productivity, nutrient 
immobilization and mineralization, and nitrogen fixation. 
 
Since the publication of Thomas et al. and Brown, new research has 
indicated that more snags and large down wood are needed to provide for 
the needs of fish, wildlife, and other ecosystem functions than was 
previously recommended by forest management guidelines in Washington 
and Oregon. For example, the density of cavity trees selected and used by 
cavity-nesters is higher than provided for in current management 
guidelines. 
 
Ecological Functions of Decaying Wood. 
Recent significant advancements have defined wildlife species-specific 
relationships with particular characteristics and components of decaying 
trees, both standing and fallen, and implications for management.  Hollow 
trees larger than 20 inches (51 cm) in diameter at breast height (dbh) are 
the most valuable for denning, shelter, roosting, and hunting by a wide 
range of animals. In the Interior Columbia Basin, grand fir and western 
larch form the best hollow trees for wildlife uses. 
 
Recent studies have provided valuable insight on wildlife uses of snags 
(dead trees). Snags provide essential habitat features for many wildlife 
species. The abundance of cavity-using species is directly related to the 
presence or absence of suitable cavity trees. Habitat suitability for cavity-
users is influenced by the size (diameter and height), abundance, density, 
distribution, species, and decay characteristics of snags. In addition, the 
structural condition of surrounding vegetation determines foraging 
opportunities. 
 
There are a total of 96 wildlife species associated with snags in forest (93 
species) or grassland /shrubland (47 species) environments. Most of 
these species use snags in both environments. In forests, this includes 4 
amphibian, 63 bird, and 26 mammal species. Additionally, 51 wildlife 
species are associated with tree cavities, 45 with dead parts of live trees, 
33 with remnant or legacy trees (which may have dead parts), 28 with 
hollow living trees, 21 with bark crevices, and 18 with trees having 
mistletoe or witch’s brooms. Habitat uses include nesting, roosting, 
preening, foraging, perching, courtship, drumming, and hibernating.  
 
Of the 93 wildlife species associated with snags in forest environments, 21 
are associated with hard snags (Stages 1 and 2), 20 with moderately 
decayed snags (Stage 3), and 6 with soft snags (Stages 4-5) in the five-
stage classification system. According to the matrixes,188 most snag-
using wildlife species are associated with snags >14.2 inches (36 cm) 
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diameter at breast height (dbh), and about a third of these species use 
snags >29.1 inches (74 cm) dbh. 
 
Down Woody Material (logs).   
Down wood affords a diversity of habitat functions for wildlife, including 
foraging sites, hiding and thermal cover, denning, nesting, travel corridors, 
and vantage points for predator avoidance.  Larger down wood (diameter 
and length) generally has more potential uses as wildlife habitat. Large 
diameter logs, especially hollow ones are used by vertebrates for hiding 
and denning structures. 
 
Long Term Productivity 
Processes that sustain the long- term productivity of ecosystems have 
become the centerpiece of new directives in ecosystem management and 
sustainable forestry. Given the key role of decaying wood in long-term 
productivity of forest ecosystems in the Pacific Northwest, the topic should 
remain of keen interest to scientists and managers during the coming 
decade. 
 
Nutrient Cycling and Soil Fertility.  
Decaying wood has been likened to a savings account for nutrients and 
organic matter, and has also been described as a short-term sink, but a 
long-term source of nutrients in forest ecosystems.  Substantial amounts 
of nitrogen are returned to the soil from coarse wood inputs, yet even 
where annual rates of wood input are high, 4 to 15 times more nitrogen is 
returned to the forest floor from foliage than from large wood. 
 
The low nutrient content in wood, small mass of tree boles relative to foliar 
litterfall, and slow rates of wood decay suggest that large wood plays a 
minor role in forest nutrition. After large scale disturbance such as fire and 
blowdown, however, the large nutrient pool stored in woody structures of 
trees (bole, branches, twigs, roots) becomes available to the regrowing 
forest. Large down wood may thus be an ample source of nutrients 
throughout secondary succession. 
 
Recent studies indicate that wood may release nutrients more rapidly than 
previously thought through a variety of decay mechanisms mediated by 
means other than microbial decomposers, i.e. fungal sporocarps, 
mycorrhizae and roots, leaching, fragmentation, and insects. 
 
Soil is the foundation of the forest ecosystem.  On the H. J. Andrews 
Experimental Forest of western Oregon, 20-30% of the soil volume 
consists of decaying wood dispersed throughout a matrix of litter and duff.  
Because wood is a relatively inert substance, it may help to stabilize pools 
of organic matter in forests by slowing soil processes and buffering 
against rapid changes in soil chemistry.  Numerous studies have 
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demonstrated that losses in soil productivity often are closely linked to 
losses in soil organic matter. 
 
Mass Wasting and Surface Erosion.  
Large wood helps to anchor snowpacks, limit the extent of snow 
avalanches, and may even stabilize debris flows, depending on the depth 
of the unstable area.  By covering soil surfaces and dissipating energy in 
flowing and splashing water, logs and other forms of coarse wood 
significantly reduce erosion.  Large trees lying along contours reduce 
erosion by forming a barrier to creeping and raveling soils, especially on 
steep terrain. Material deposited on the upslope side of fallen logs absorbs 
moisture and creates favorable substrates for plants that stabilize soil and 
reduce runoff. 
 
Stand Regeneration and Ecosystem Succession.  
Decomposing wood serves as a superior seed bed for some plants 
because of accumulated nutrients and water, accelerated soil 
development, reduced erosion, and lower competition from mosses and 
herbs. In the Pacific Northwest, decaying wood influences forest 
succession by serving as nursery sites for shade-tolerant species such as 
western hemlock, the climax species in moist Douglas- fir habitat.  Wood 
that covers the forest floor also modifies plant establishment by inhibiting 
plant growth, and by altering physical, microclimatic, and biological 
properties of the underlying soil. For example, elevated levels of nitrogen 
fixation in Ceanothus velutinus and red alder have been reported under 
old logs. 
 
Streams and Riparian Forests.  
Long-term productivity in streams and riparian areas is closely linked to 
nutrient inputs, to attributes of channel morphology, and to flow dynamics 
created by decaying wood.  Large wood is the principal factor determining 
the productivity of aquatic habitats in low- and mid-order forested streams. 
Large wood stabilizes small streams by dissipating energy, protecting 
streambanks, regulating the distribution and temporal stability of fast-water 
erosional areas and slow-water depositional sites, shaping channel 
morphology by routing sediment and water, and by providing substrate for 
biological activity. The influence of large wood on energy dissipation in 
streams influences virtually all aspects of ecological processes in aquatic 
environments, and is responsible for much of the habitat diversity in 
stream and riparian ecosystems. 
 
Key Ecological Functions of Species Associated with Decaying Wood 
Various symbiotic relations can be described for the 96 snag-associated 
species. Sixteen species are primary cavity excavators and 35 are 
secondary cavity users; 8 are primary burrow excavators and 11 are 
secondary burrow users; 5 are primary terrestrial runway excavators and 6 
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are secondary runway users. Nine snag-associated species create nesting 
or denning structures and 8 use created structures. Sixteen species might 
influence vertebrate population dynamics and 22 might influence 
invertebrate population dynamics. Snag-associated species also 
contribute to dispersal of other organisms including seeds and fruits (21 
snag-associated wildlife species perform this function), invertebrates (8 
species), plants (8 species), fungi (2 species), and lichens (1 species). Six 
snag-associated species can improve soil structure and aeration through 
digging, 2 species fragment standing wood, and 2 species fragment down 
wood. One snag-associated species creates snags, and at least 1 can 
alter vegetation structure and succession through herbivory. 
 
both snag- and down wood-associated wildlife more or less equally 
participate in dispersal of seeds and fruits (although the particular species 
they disperse may differ); however, snag- associated wildlife play a 
greater role in dispersal of invertebrates and plants, and down wood-
associated wildlife play a greater role in dispersal of fungi and lichens. 
Down wood-associated species might contribute more to improving soil 
structure and aeration through digging, and to fragmenting wood. This is 
one example of the far greater differentiating power afforded by a well-
constructed set of matrixes than was previously available in Thomas and 
Brown. 
 
Fire Suppression.  
In the eastern Cascades and through much of the intermountain area, 
extensive forest insect and disease problems have resulted from decades 
of fire suppression in combination with selective harvesting of pines. An 
analysis of landscape dynamics in the Interior Columbia River Basin 
revealed that fire suppression resulted in a decreased abundance of large-
diameter trees, and caused fuel accumulations that predisposed forests to 
stand-replacement fires.  As mentioned previously, more intense fires not 
only consume more wood, but can inhibit wood decay by reducing 
nitrogen availability (and other elements) through volatilization and 
leaching, especially for wood in close association with the soil. Wood 
decay in post-fire regenerating forests also may be exacerbated by a 
decline in symbiotic nitrogen-fixing plant species in stands subject to 
prolonged fire suppression. 
 
Mgmt Considerations & Ramifications of Snag & Down Wood Abundance 
The apparent dearth of large snags in Ponderosa pine may mean lower 
suitability for the 54 wildlife species associated with large snags (20+ in or 
51+ cm dbh) in that wildlife habitat. Intensive forest management activities 
that have decreased the density of large snags in early forest 
successional stages (sapling/pole and small tree stages) may have had 
adverse impacts on the 61 associated wildlife species (Figure 12). 
Similarly, the lesser amount of large down wood in early forest 
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successional stages may not provide as well for the 24 associated wildlife 
species. Such results suggest the continuing need for specific 
management guidelines to provide large standing and down dead wood in 
all successional stages. 
 
Depletion of Large Wood.  
The loss of large wood structures has numerous potential impacts on 
ecological functions of forests, although available information is 
inadequate for a definitive assessment. The lack of large logs on steep 
slopes can decrease water percolation into soil, impair slope stability, 
accelerate soil erosion and sediment input to streams, and increase 
nutrient losses in litter.  Some data support a linkage between intensive 
management (especially depletion of decaying wood) and reduced forest 
biomass productivity, particularly on less productive sites. Lower 
productivity is attributed to nutrient losses from managed forests, reduced 
nutrient availability in older stands, and decreased nutrient storage, 
particularly in the soil. Depletion of soil organic matter has been cited as a 
primary factor contributing to declining forest productivity and biodiversity 
in the Pacific Northwest and elsewhere. 
 
Riparian Forests.  
Far-reaching effects of the absence of large wood structures in streams 
include: 1) simplification of channel morphology, 2) increased bank 
erosion, 3) increased sediment export and decreased nutrient retention, 4) 
loss of habitats associated with diversity in cover, hydrologic patterns, and 
sediment retention. In coastal environments and estuaries, the loss of 
large wood may disrupt trophic webs and alter coastal sediment dynamics. 
 
Lessons Learned During the Last Fifteen Years 
Several major lessons have been learned in the period 1979-1999 that 
have tested critical assumptions of these earlier management advisory 
models: 
 

. Calculations of numbers of snags required by woodpeckers based on assessing 
their .biological potential. (that is, summing numbers of snags used per pair, 
accounting for unused snags, and extrapolating snag numbers based on population 
density) is a flawed technique. Empirical studies are suggesting that snag numbers in 
areas used and selected by some wildlife species are far higher than those 
calculated by this technique.  
. Setting a goal of 40% of habitat capability for primary excavators, mainly 
woodpeckers, is likely to be insufficient for maintaining viable populations. 
. Numbers and sizes (dbh) of snags used and selected by secondary cavity-nesters 
often exceed those of primary cavity excavators. 
. Clumping of snags and down wood may be a natural pattern, and clumps may be 
selected by some species, so that providing only even distributions may be 
insufficient to meet all species needs. 
. Other forms of decaying wood, including hollow trees, natural tree cavities, peeling 
bark, and dead parts of live trees, as well as fungi and mistletoe associated with 
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wood decay, all provide resources for wildlife, and should be considered along with 
snags and down wood in management guidelines. 
. The ecological roles played by wildlife associated with decaying wood extend well 
beyond those structures per se, and can be significant factors influencing community 
diversity and ecosystem processes.  

 
We have also learned that managing forests with decay processes should 
be done as part of a broader management approach to stand 
development, with attention paid to retaining legacies of large trees and 
decaying wood from original or prior stands. Further lessons have been 
learned in the area of technical and operational developments; some of 
these are discussed below. 
 
Studies suggest that wood habitat structures function best for wildlife 
when they are broadly distributed as well as occurring in locally- dense 
clumps, such as with scattered snag or down wood patches 
 
Management Tools and Opportunities 
In young stands, Franklin recommends that management should: 

 
1. Aggressively create stands of mixed composition to maintain habitat for a broad 
array of species (and to achieve diversity in quality and timing of nutrient inputs to 
streams). 
2. Delay the process of early canopy closure (wide spacings, pre-commercial thinning 
etc.). 
3. Provide for adequate amounts and a continuous supply of large wood, including 
snags and down logs, for maintaining structural diversity in forests and streams and 
maintaining all other ecosystem processes associated with wood. 

 
The basic theme of these revisions of intensive forestry practices is to 
retain the higher levels of complexity found in natural forests, and in so 
doing, to protect processes and structures that retain future options for 
ecosystem management.  
 
Retention of snags provides numerous habitat benefits. However, safety 
and liability issues associated with snag retention have posed an 
operational barrier to management objectives for structural retention. Two 
approaches useful in reducing hazards associated with snags are: 1) to 
cluster snags in patches rather than wide dispersal, and 2) to create snags 
from green trees after cutting. 
 
Managers must also consider the temporal dimension to decaying wood, 
to ensure that sufficient snag and down wood densities are provided 
through time.  
 
Live (Green) Tree Retention.  
Retention of living trees on cutover areas is one form of structural 
retention that can provide for future recruitment of snags and down wood: 
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“Green trees function as a refugium of biodiversity in forests. For example, many 
species of invertebrate fauna in soil, stem, and canopy habitats of old-growth forests 
do not disperse well, and thus, do not readily recolonize clear-cut areas. The same 
concept holds for many mycorrhizae-forming fungal species.  Added benefits of 
green tree retention include moderated microclimates of the cutover area, which may 
increase seedling survival, reduce additional losses of biodiversity on stressed sites, 
and facilitate movement of organisms through cutover patches of the landscape. 
Green trees retained across harvest cycles can also be used to grow very large trees 
for either ecologic or economic goals.” 
 

Green tree retention offers many benefits to wildlife. For example, the 
higher structural diversity in young stands that contain legacy trees from 
previous stands provides much improved habitat values to late 
successional species such as the northern spotted owl, as well as other 
vertebrates that use late-successional stands for some elements of their 
life history. Such stands may provide wildlife habitat as early as age 70-80 
years rather than 200-300 years, the approximate time interval required 
for old-growth conditions to develop after secondary succession. 
 
Summary of Management Recommendations 
The information presented in this chapter emphasizes several properties 
of decaying wood in forest ecosystems: (1) each structure formed by 
decaying wood helps support a different functional web in the ecosystem; 
(2) no one decaying wood structure supports all functions equally; and (3) 
all decaying wood habitats together support the widest array of ecological 
functions and associated wildlife species.  
 
Lessons for managers are: 
Emphasize retention of wood legacies, and secondarily promote 
restoration where legacies are deficient to meet stated objectives. The 
decline of species associated with late-successional forest structures, as 
well as the prolonged time needed to produce wood legacies, suggests 
that it is both ecologically and economically advantageous to retain legacy 
structures across harvest cycles wherever possible, rather than attempt to 
restore structures that have been depleted. This is especially obvious for 
slow-growing tree species and very large wood structures.  
 
Operational Considerations 
OSHA revised the federal Logging Standard (29 CFR 1910.266) in 1995, 
to clarify its intent that danger trees may be avoided, rather than being 
removed or felled. A danger tree is any standing tree (live or dead) that 
poses a hazard to workers, from unstable conditions such as deterioration, 
damage, or lean. The revised rule allows some discretion in determining 
the hazard area around a danger tree, by allowing work to commence 
within two tree lengths of a marked danger tree, provided that the 
employer demonstrates that a shorter distance will not create a hazard for 
an employee..(OSHA Logging Preamble, Section V). Determining a safe 
working distance requires a case-by-case evaluation of various factors 
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such as, but not limited to, the size of the danger tree, how secure it is, its 
condition, the slope of the work area, and the presence of other 
employees in the area.  
 
Concerns frequently arise where high public use creates a risk of third 
party liability. Considerations include the proximity of reserve trees to 
roads, trails, campgrounds, ski areas, and other recreation areas and 
public access points. Methods for addressing these concerns include 
signage and clear delineation of potential hazard areas, fencing and other 
barriers to discourage public access, snag height reduction and use of 
setbacks to minimize exposure.  

 
The bottom line is that current management at project level does not reflect all 
this new information about the value of abundant snags and down wood. The 
agency must avoid any reduction of existing or future large snags and logs 
(including as part of this project) until the applicable management plans are 
rewritten to update the snag retention standards. See also PNW Research 
Station, “Dead and Dying Trees: Essential for Life in the Forest,” Science 
Findings, Nov. 1999 http://www.fs.fed.us/pnw/sciencef/scifi20.pdf 
 (“Management implications: Current direction for providing wildlife habitat on 
public forest lands does not reflect findings from research since 1979; more 
snags and dead wood structures are required for foraging, denning, nesting, and 
roosting than previously thought.”)  See also: Jennifer M. Weikel and John P. 
Hayes, Habitat use by snag-associated Species: A Bibliography For Species 
Occurring in Oregon and Washington, Research Contribution 33 April 2001, 
http://www.fsl.orst.edu/cfer/snags/bibliography.pdf; and DecAID, the Decayed 
Wood Advisor for Managing Snags, Partially Dead Trees, and Down Wood for 
Biodiversity in Forests of Washington and Oregon, 
http://wwwnotes.fs.fed.us:81/pnw/DecAID/DecAID.nsf 
 
 
The Role of Insects 
 
A primary reason for salvage logging is to reduce the incidence of insect 
infestations, yet this may be more of a detriment than a benefit to the ecosystem.  
Insects provide food for many species of terrestrial, aquatic, and avian animals, 
and help regulate forest density.   
 
The massive insect epidemics that have plagued Pacific Northwest forests in 
recent years are mostly a reflection of poor forest health conditions, 
overcrowding, overuse of chemicals, fire suppression and the introduction of 
monocultures or non-native species, a new report concludes.  
 
View Of Forest Insects Changing From Pests To Partners  
http://www.sciencedaily.com/releases/2001/10/011030230203.htm 
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CORVALLIS –- The massive insect epidemics that have plagued Pacific 
Northwest forests in recent years are mostly a reflection of poor forest health 
conditions, overcrowding, overuse of chemicals, fire suppression and introduction 
of monocultures or non-native species, a new report concludes.  

Beyond that, these insect attacks are actually nature's mechanism to help restore 
forest health on a long-term basis and in many cases should be allowed to run 
their course, according to Oregon State University scientists in a new study 
published this week in the journal Conservation Biology In Practice.  

Native insects work to thin trees, control crowding, reduce stress and lessen 
competition for water and nutrients, the researchers found. Some levels of insect 
herbivory, or plant-eating, may even be good for trees and forests, and in the 
long run produce as much or more tree growth.  

"There is now evidence that in many cases forests are more healthy after an 
insect outbreak," said Tim Schowalter, an OSU professor of entomology. "The 
traditional view still is that forest insects are destructive, but we need a revolution 
in this way of thinking. The fact is we will never resolve our problems with 
catastrophic fires or insect epidemics until we restore forest health, and in this 
battle insects may well be our ally, not our enemy."  

Historically, Schowalter said, destructive forest insects such as the mountain pine 
beetle or tussock moth were native to Pacific Northwest forests and served an 
essential role in keeping them healthy. When trees became too crowded the 
insects would eliminate weaker trees and reduce competition. But since the 
beetles' reproductive pheromones only carried effectively about 15-20 feet, 
naturally open stands of mature pines were protected against widespread 
outbreaks.  

In these same forests today, fire suppression has allowed shade-tolerant, fire-
intolerant species to crowd the understory, create an entire forest stressed for 
water and nutrients, and beetles can skip from one weak tree to another across 
entire stands. But the solution in cases such as this, Schowalter said, is to 
address the fundamental issue of overcrowding through forest thinning, 
controlled fire and insect attack, allowing the pine beetles to actually help in the 
long-term process of restoring forest health.  

It now appears that insects, which are the most abundant and diverse animals on 
Earth, are anything but destructive pests. Rather, they are major architects of the 
plant world in both structure and function, and in natural balance help to maintain 
healthy and productive forest ecosystems.  

According to the new report, insects can influence their environment in five key 
ways:  
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· Insects aid decomposition, stimulate the breakdown of organic materials, 
enhance soil fertility and plant growth, burrow in soils and increase its porosity 
and water-holding capacity.  

· Insects are herbivores that eat plants, influencing where they can grow. 
Sometimes they kill trees and other plants to reduce competition, and many 
times feed on trees without killing them in ways that actually improve the health 
and long-term growth of trees and forests.  

· Insects are a key food source for vertebrates and other animals, and play a 
major role in the food chain.  

· Insect are dispersal agents to carry seeds, fungal spores, and even other 
invertebrates from one place to another.  

· Insects are pollinators, and in this role also help control the movement of plant 
species.  

Through this multiplicity of roles, forest insects can help to control plant 
succession, dictate which plants will be allowed to grow or thrive in particular 
areas, and generally invigorate plant communities, the report said. Studies 
suggest herbivory levels as high as 40-50 percent make little or no difference to 
plant growth and survival, and this type of moderate herbivory clearly should not 
be "fought" with costly controls.  

Wood production in western U.S. pine forests reached or exceeded pre-attack 
levels 10-15 years following mountain pine beetle outbreaks, research has 
shown, and the more an individual Douglas-fir tree is defoliated by the tussock 
moth, the more it compensates afterwards with increased growth, given sufficient 
resources. The herbivory may alleviate drought stress by reducing a tree's 
demand for water, and also encourage more competitive interactions between 
plant species that ultimately work to the benefit of the tree.  

Insects may be so important to soil fertility that they may be a better barometer of 
forest ecosystem health than the larger trees or animals which live there, 
researchers say. In natural forest communities there are more than 200 species 
of arthropods and more than 200,000 individuals in a square meter of soil, and 
the numbers of these arthropods can tell more than chemical tests about soil 
concerns such as compaction and nutrient cycling. A study by another OSU 
researcher showed residual impacts on soil invertebrate populations from a site 
that had been clearcut and slash burned 40 years earlier.  

In their natural role, insects are usually helpful to the forest and rarely cause 
large epidemics.  
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"When you have a highly destructive insect epidemic, what that really should be 
telling us is not that we have an insect problem, but that we have a forest health 
problem," Schowalter said. "It's monocultures and fire suppression that cause 
insects to become nuisances. The pests that plague us are all too often of our 
own making."  

As these systems become more fully understood, Schowalter said, it should be 
possible to work with insects, rather than against them, to produce new solutions 
to maximize the yield of forest commodities while achieving conservation goals 
and healthier ecosystems.  

"It's really simple on one level," Schowalter said. "We have to pay more than lip 
service to the balance of nature."  

See also: Insect Ecology - An Ecosystem Approach Edited by Timothy D. 
Schowalter Academic Press. 2000. and Schowalter, TD and J. Withgott. 2001. 
Rethinking insects: What would an ecosystem approach look like? Conservation 
Biology In Practice 2(4): 11-16. 
 
 
The Role of Soil Organisms 

The structure and function of the soil foodweb has been suggested as a prime 
indicator of ecosystem health (Coleman, et al. 1992; Klopatek, et al. 1993). 
Measurement of disrupted soil processes, decreased bacterial or fungal activity, 
decreased fungal or bacterial biomass, changes in the ratio of fungal to bacterial 
biomass relative to expected ratios for particular ecosystems, decreases in the 
number or diversity of protozoa, and a change in nematode numbers, nematode 
community structure or maturity index, can serve to indicate a problem long 
before the natural vegetation is lost or human health problems occur (Bongers, 
1990; Klopatek et al. 1993). 

Soil ecology has just begun to identify the importance of understanding soil 
foodweb structure and how it can control plant vegetation, and how, in turn, plant 
community structure affects soil organic matter quality, root exudates and 
therefore, alters soil foodweb structure. Since this field is relatively new, not all 
the relationships have been explored, nor is the fine-tuning within ecosystems 
well understood. 

Regardless, some relationships between ecosystem productivity, soil organisms, 
soil foodweb structure and plant community structure and dynamics are known, 
and can be extremely important determinants of ecosystem processes (Ingham 
and Thies, 1995). Alteration of the soil foodweb structure can result in sites which 
cannot be regenerated to conifers, even with 20 years of regeneration efforts 
(Perry, 1988; Colinas et al, 1993). Work in intensely disturbed forested 
ecosystems suggests that alteration of soil foodweb structure can alter the 
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direction of succession.  By managing foodweb structure appropriately, early 
stages of succession can be prolonged, or deleted (Allen and Allen, 1993). Initial 
data indicates that replacement of grassland with forest in normal successional 
sequences requires alteration of soil foodweb structure from a bacterial-
dominated foodweb in grasslands to a fungal-dominated foodweb in forests 
(Ingham, E. et al, 1986 a, b; 1991; Ingham and Thies, 1995). 

Soil processes are important for maintaining normal nutrient cycling in all 
ecosystems (Coleman et al., 1985; Dindal 1990; Ingham, E. et al. 1986a, b). 
Plant growth is dependent on the microbial immobilization and soil foodweb 
interactions to mineralize nutrients. In undisturbed ecosystems, the processes of 
immobilization and mineralization are tightly coupled to plant growth but following 
disturbance, this coupling may be lost or reduced. Nutrients may be no longer 
retained within the system, causing problems for systems into which nutrients 
move (Ingham and Coleman, 1984; Hendrix et al. 1986; Nannipieri et al. 1990). 
Measurement of disrupted processes may allow determination of a problem long 
before normal cycling processes are altered, before the natural vegetation is lost, 
or human health problems occur. By monitoring soil organism dynamics, we can 
perhaps detect detrimental ecosystem changes and possibly prevent further 
degradation. 

Immobilization of nutrients in soil, i.e., retention of carbon, nitrogen, phosphorus, 
and many micronutrients in the horizons of soil from which plants obtain their 
nutrients, is a process performed by bacteria and fungi. Without these organisms 
present and functioning, nutrients are not retained by soil, and the ecosystem 
undergoes degradation. Thus, to assess the ability of an ecosystem to retain 
nutrients, the decomposed portion of the ecosystem, i.e., active and total fungal 
biomass, and active bacterial biomass must be assessed. 

The Soil Foodweb: It's Importance in Ecosystem Health 
http://www.rain.org/~sals/ingham.html 
 
 
Wildlife 
 
Fragmentation is an important factor in declining biological diversity (Wilcove and 
others 1986, Goodman 1987).  Habitat fragmentation seriously threatens the 
stability and persistence of wild populations because the size and isolation of 
remaining habitats increases the probability of extinction through demographic, 
environmental, or genetic stochasticity (Wiens 1976, Soule 1986).  Additionally, 
habitat corridors have been identified as important features of landscape 
management that allow movement, and thus recolonization, among high quality 
habitats.  Fragmented corridors may actually serve as a selective filter, allowing 
movement by some species and blocking movement of others (Noss 1991). 
 

 
 -40- 

http://www.rain.org/~sals/ingham.html


 

The Forest Service has provided no rationale for eliminating connective features 
from the landscape, and how this decision is consistent with the legal 
requirement that the agency provide for well-distributed viable populations of 
species across the forest (36 C.F.R. 219.19).  If connectivity corridors are 
eliminated, it is impossible for species to disperse across the landscape. 
 
Although it seems reasonable to conclude that further division of the already 
highly fragmented areas would be a significant impact in and of itself, no Forest 
Service document has ever addressed how this project, combined with adjacent 
timber projects, would affect species dependent on late-successional and old 
growth forest, other than to state that remaining habitat would be “adequate” for 
connectivity needs.   
 
The DEIS barely considered how increasing the existing level of fragmentation 
would affect species’ population levels, reproduction, or long-term viability both in 
the project area and adjacent lands.   Fragmentation will affect species requiring 
large areas of intact forest such as the Pacific fisher, Northern Goshawk, Mule 
Deer, Pileated Woodpecker, Canada Lynx, and California Wolverine. 
 
On a landscape sale, wildfires create patches of highly attractive habitat for a 
distinct array of wildlife species (Hutto 1995).  Increased abundance of certain 
insects in burned stands attracts insectivorous birds.  One consequence of 
changes in food composition and breeding habitat is that burned forests support 
different bird communities, with many species dependent on stand-replacement 
fires (McIver and Starr 2000 at 8-9). To maintain healthy meta-populations of 
these species over the landscape, burned patches of forest should be managed 
with great care.   
 
Many species depend on down wood for survival, which is currently inadequate 
in the project area, and removing this valuable habitat component threatens the 
viability of these species.  Recent literature indicates that leaving down wood in 
place should be a high priority, especially for wildlife habitat.  Because species 
are using poorer quality habitat, removing that habitat has an even more 
significant impact on species than the removal of high quality habitat.  Even 
though much of their habitat has been removed, some species are beginning to 
recolonize the area, and are very susceptible to human intervention right now. 
 
Since there is no more “fall back” (i.e., poorer quality) habitat available for these 
species to utilize when higher quality habitat is removed, it is unclear how wildlife 
species will be affected in the meantime.  Once the poor quality habitat is 
removed through this project, sensitive and interior forest-dependent wildlife in 
the planning area will be extirpated from the area, a result clearly not acceptable 
under NFMA. 
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Northern Goshawk 
Goshawk reproduction needs are currently under investigation and are not 
known with great certainty.  Viability thresholds for the birds are unknown, which 
prevents the USFS from conclusively stating that adequate reproductive habitat 
will remain post-project.  NEPA requires the agency to inform the public of this 
lack of information, and to state why more definitive information could not be 
obtained (40 C.F.R. 1502.24).  Due to the lack of conclusive data regarding 
Goshawk reproductive requirements, removing additional habitat in the project 
area could cause Goshawk numbers to decrease and result in a trend towards 
listing under the ESA. 
 
California Wolverine 
The DEIS states that wolverine may be using the planning area for some of their 
life needs, but that “the suitability of the habitat has been reduced by the Toolbox 
Fire”.  Therefore, “wolverines are not expected to use the project area 
extensively because the Toolbox Fire reduced the suitability of the habitat.” .  
Stating that wolverine will not be affected by the project because habitat 
suitability has been reduced is unsatisfactory, given the large home ranges of 
these animals.  Given the sensitive nature of this species, it is likely that the 
proposed project will decrease Wolverine viability through the actual loss of 
habitat.  This is inconsistent with the forest plan as amended and NFMA because 
the project would cause Wolverine populations trend towards listing (36 C.F.R. 
219.19).  
 
Canada Lynx 
There have been past sightings of lynx on the Fremont, and lynx has not been 
removed from the endangered species list.  As a result, there is at least a 
reasonable likelihood that lynx use the planning area and will be affected by the 
project.  Therefore, the ESA imposes the duty of consultation with Fish & Wildlife 
Service and conservation of the species (16 U.S.C. 1536 (consultation 
requirement), 1531 (conservation requirement)).  The ESA also prohibits the 
direct or incidental take of listed species (Id. 1538).   
 
The Toolbox Project proposes management in habitat where snowshoe hare 
exist and where lynx have been spotted in the past.  Salvage logging this habitat 
makes it less likely that a major food source for lynx will be available for any lynx 
that may be in the planning area and using it for life needs.  It is clear that lynx 
habitat is very fragmented, and that large blocks of intact forest are required to 
maintain viable populations of the species.  Without these large blocks, lynx may 
need larger ranges to survive.  Continuing to squeeze lynx out of their habitat 
range by intensively managing the land runs afoul of NFMA’s requirement that 
the agency maintain viable populations of wildlife that are well distributed across 
the landscape (36 C.F.R. 219.19).   
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Pileated Woodpecker 
The planning area does not currently support viable populations of Pileated 
Woodpecker.  The DEIS notes that due to past management practices, the 
planning area does not likely support 100% potential population levels, adequate 
snags, or other habitat components required for Pileated Woodpecker survival.  
The Toolbox Project could remove high quality habitat that is currently utilized by 
Pileated Woodpeckers.  Given the fact that a great deal of timber harvest has 
taken place in this watershed and that habitat elements either do not exist or are 
very poor at best, it is entirely feasible that these birds are in decline.  As noted 
previously, when population trends show a downward trend, the agency must act 
in order to stop the decline (36 C.F.R. 219.19). 
 
Black Backed Woodpecker 
Post-fire logging changes bird species composition in burned forests, reflecting 
effects of large woody debris removal on foraging and nesting habitat of cavity-
nesting species.  For example, black-backed woodpecker and three-toed 
woodpecker have consistently shown negative responses to post-fire logging, 
with significantly more nests found in unlogged sites (Caton 1996, Hejl and 
McFadzen 1998, Hitchcox 1996, Saab and Dudley 1998).   
 
The proposed logging will likely result in reduced numbers of black-backed 
woodpeckers in the area, higher mortality rates of their fledgling young, and 
potential extirpation of this Oregon State sensitive listed species from the project 
area.  Yet black-backed woodpeckers are essential in helping to control the 
populations of bark beetles and other insects, as well as creating cavity nest sites 
that are then utilized by scores of other forest species – from songbirds to bats 
and wasps, etc. 
 
Migratory Bird Treaty Act 
The Toolbox Project could directly kill nesting migratory birds and reduce 
migratory bird habitat.  Areas that were not logged would also be negatively 
impacted by generalist bird species favored by the environmental conditions 
created in highly fragmented forest. 
 
In Humane Society of the United States v. Glickman, No. 99-5309 (D.C. Cir. July 
18, 2000), the appeals court held that the USDA violated the MBTA § 703 when it 
took protected geese species without a permit and that federal agencies must 
obtain permits from DOI like any other person who takes migratory bird species. 
If conducted during the nesting season, the proposed harvest of timber will very 
likely kill nesting migratory birds in violation of the Migratory Bird Treaty Act. 
 
In August 1999, the FWS outlined what it perceived to be the agency’s legal 
obligation in terms of migratory birds and timber harvest.  FWS stated that 
agencies should take “an extremely cautious position with respect to the 
intentional take of migratory birds by federal agencies.”  Letter from Acting 
Director, United States Fish and Wildlife Service, to Regional Directors, Regions 
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1–7 and Assistant Director, Refuges and Wildlife (August 17, 1999), 3.  FWS also 
cautioned that “the Service should not assert in any communication or 
correspondence that federal agencies are not covered by the prohibitions of the 
MBTA [Migratory Bird Treaty Act].”     
 
In July 2000, the Eighth Circuit Court of Appeals held that federal agencies are 
required to obtain a take permit from FWS prior to implementing any project that 
will result in take of migratory birds.  Humane Soc’y of the United States v. 
Glickman, 217 F.3d 882 (8th Cir. 2000).  Due to this litigation, the FWS is 
operating under the assumption that the Migratory Bird Treaty Act applies to the 
Forest Service and its activities.  16 U.S.C. 703 et seq.  The Act states that   “it 
shall be unlawful at any time, by any means or in any manner, to pursue, hunt, 
take, capture, kill, attempt to take, capture, or kill . . . any migratory bird.”  16 
U.S.C. 703.   
 
The US government has also taken the position in international tribunals that 
logging activities can lead to MBTA liability. (Section 5.3.1 “logging that kills birds 
will be prosecuted”). See Final Factual Record for Submission SEM-99-002 
(Migratory Birds); Prepared in Accordance with Article 15 of the North American 
Agreement on Environmental Cooperation. April 22, 2003.  
http://www.cec.org/files/pdf/sem/MigratoryBirds-FFR_EN.pdf 
http://www.cec.org/citizen/submissions/details/index.cfm?varlan=english&ID=64 
 
Executive Order 13186, Fed Reg January 17, 2001 requires that all federal 
agencies:    http://frwebgate.access.gpo.gov/cgi-
bin/getdoc.cgi?dbname=2001_register&docid=01-1387-filed 

1. “support the conservation intent of migratory bird conventions … by 
avoiding or minimizing … adverse impacts to migratory bird resources” 
[e.g. habitat] 

2. “restore and enhance the habitat of migratory birds” 
3. “prevent or abate the … detrimental alteration of the environment for the 

benefit of migratory birds” 
4. “design migratory bird habitat and population conservation principles, 

measures, and practices, into agency plans and planning processes …” 
5. “ensure the environmental analyses of Federal actions as required by 

NEPA … evaluate the effects of actions and agency plans on migratory 
birds …” 

6. “identify where unintentional take reasonably attributable to agency 
actions is having, or is likely to have, a measurable negative effect on 
migratory bird populations … With respect to those action …  lessen the 
amount of unintentional take” 

7. “inventory and monitor bird habitat and populations” 
8. “recognize and promote the economic and recreational values of birds” 
9. “each agency is encouraged to immediately begin implementing the 

conservation measures set forth above” 
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Forest fragmentation is considered to be a primary cause behind declines 
observed in many forest songbird species and further loss or fragmentation of 
habitat could lead to a collapse of regional populations of some forest birds 
(Robinson and others 1995).  As landscapes become increasingly fragmented, 
regional declines of migrant populations may result (Id.).  In the Pacific 
Northwest, researches have found that old growth forests are integral to the 
survival of migratory birds (see Avian Population Trends in the Pacific Northwest 
(Sharpe 2000)). 
 
 
Restoration 
 
Eliminate Grazing 
The NEPA analysis fails to disclose the significant adverse effects of livestock 
grazing in a post-fire landscape in terms of degrading water quality, spreading 
invasive weeds, retarding vegetative recovery, soil compaction, etc.  In the short 
term, grazing must be eliminated to allow recovery of plants, soil, and to protect 
water quality. In the long term, grazing must be eliminated if the agency is 
sincere about re-establishing natural fire regimes which depend on natural fuel 
profiles, and are adversely affected by livestock grazing.  The DEIS needs to 
address the cumulative effects of logging and grazing on water quality and 
discuss the fact that further grazing will retard the attainment of riparian and 
aquatic management objectives in violation of the forest plan. 
 
Control Weed Infestations 
On Earthday 2003, Chief Dale Bosworth said that more attention needs to be 
paid to beating back invasive species. Opening up the canopy and disturbing the 
soil through road building and logging as proposed in this project could spread 
non-native weeds far and wide.  We find it highly unlikely that conducting ground 
disturbing activities over so many acres of this planning area will not make the 
weed problems worse instead of better. These weeds are “a slow motion 
explosion” that should not be taken lightly. It is often better to just close roads 
and avoid ground disturbing activities while sending crews in to do hand-pulling 
of weed infestations as necessary. 
 
Protect Our National Forests 
This nation does not need to destroy public resources in order to supply its wood 
product needs. The local timber industry should get its raw materials from private 
lands. The highest and best use of the National Forests is for clean water, wildlife 
habitat, recreation, carbon sequestration, etc. NOT for fiber. Because of this, the 
recommendations of the Beschta report deserve much more careful 
consideration and should be followed.  
 
On August 1, 2000 the US government submitted it’s position on land use and 
forestry as it related to carbon sequestration and it “Proposes strong incentives to 
remove carbon from the atmosphere through sound land management and to 
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protect existing reservoirs of carbon, for example those in mature forests.” The 
submission also: “Strongly supports rules -- including definitions of key terms 
such as reforestation -- that help protect forests and avoid creating "perverse 
incentives" (for example, to log old growth forests).”  
http://www.state.gov/www/global/global_issues/climate/fs-000801_unfccc1_subm.html 
 
 
Thank you for the opportunity to review the Toolbox Fire Recovery Project Draft 
Environmental Impact Statement (DEIS), and provide comments on behalf of the 
Klamath Forest Alliance.  If you have any questions, or need more information, 
please feel free to contact me at your convenience. 
 
Yours Truly, 
 
 
Kyle Haines 
Klamath Forest Alliance 
Klamath Basin & Eastside Forest Monitor 
1822 Earle Street 
Klamath Falls, OR  97601 
kfaeastside@yahoo.com 
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