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Attention:  Objection Reviewing Officer
USDA Forest Service, Northern Region
26 Fort Missoula Road
Missoula, MT 59804

Re: Dead Laundry Project Objection
Objection Reviewing Officer:

Pursuant to 36 CFR Part 218, Friends of the Clearwater (FOC), Alliance for the Wild Rockies
(AWR), and WildEarth Guardians file this objection to the April 2023 Dead Laundry Final
Environmental Assessment (Final EA, or EA) and Dead Laundry Draft Decision Notice and
Finding of So Significant Impact (DN). This timber sale is proposed for the North Fork Ranger
District of the Clearwater National Forest (a portion of the administratively combined Nez Perce-
Clearwater National Forests). The Responsible Official is District Ranger Andrew Skowlund.

Pursuant to Part 218, FOC is the lead objector. Contact person is Jeff Juel, FOC Forest Policy
Director jeffjuel@wildrockies.org (509-688-5956).

The selected alternative is described in the 2023 draft DN:

In summary, this decision will:
1. Conduct regeneration harvest on up to 2,057 acres. The majority of treatments will
maintain and/or re-establish long-lived early seral species by reducing stand densities
and addressing insect and disease infestations.
2. Approve non-commercial mechanical hand treatment on 700 acres that were
originally proposed for regeneration harvest (Units 24X, 25, 31, 39, 78, 84Y, 97, 101,
106, 127X, 128X, 130, 140, 158X, 24A, 26B, 26C, 77A, 77B, 92A). Work would be
accomplished by using a combination of hand thinning, mastication, and controlled
ignitions depending on vegetative and fuel characteristics. Work may include low or
modified low thinning, precommercial thinning, slashing of sub-merchantable trees and
brush, hand piling, pile burning, under/jackpot prescribed burning, or pruning and leave
tree protection.
3. Conduct landscape fuels treatments on up to 1,350 acres.



4. Complete non-commercial fuels activities on up to 640 acres (See EA Table 4) to
reduce potential fire behavior, facilitate fire suppression activities, increase the
likelihood of suppression success within and adjacent to WUI areas by reducing surface
and ladder fuels, increasing crown base height, and selecting for fire resilient early seral
species.

5. Change proposed commercial treatment in OGE units 123A, 67A and 67B, (56
acres) to only hand/mechanical non-commercial fuels activities to assist protecting
adjacent private lands, assist with wildfire suppression efforts and to protect the stands
themselves. Old growth characteristics would be maintained.

6. Drop all proposed commercial Old Growth Enhancement (OGE) treatments in
proposed units 19A, 40A, 40B, 41, 64, 88, 89,90, 90B, and 130A. This results in no
commercial Old Growth Enhancement (OGE) treatments for this project.

7. Construct approximately 30 miles of temporary roads to facilitate harvest. These
roads will be decommissioned after all project activities are completed.

8. Construct up to 12 miles of permanent roads. The majority of this construction will
occur on previously decommissioned and/or unauthorized routes on the landscape
where there is an existing road prism. These roads would be operational maintenance
level 1, maintained in storage for long term forest management needs, following
completion of project activities.

9. Conduct road maintenance as needed to accommodate safe log haul.

The DN also describes the supersized clearcuts it approves:

Figure 2. Dead Laundry Project Openings Over 40 Acres

Opening # NEPA Units Opening Acreage

1 15 48

2 59A \ 44
3 \ 72, T2A \ 57
4 71 \ 58

5 84 \ 46

6 158 \ 44

7 124, 127, 128, 37A, 37B, 158

38A.37B. 68

8 56 \ 89
9 \ 48 \ 83
10 \ 107 \ 89
11 109 \ 73
12 30 \ 432 \
13 33B. 33C \ 155 \
14 34A, 34B. 35. 63 \ 116 |

We notice the Proposed Action in the April 2023 Dead Laundry Project “Final Environmental
Assessment” does not reflect the same figures as cited above from the new DN. Instead, except
for changes in road figures, the Proposed Action in that 2023 Final EA is identical to the
Proposed Action as described in the December 2021 Environmental Assessment and December
2021 draft decision notice. With the uncertainty inherent with that contradiction, this objection
reads very much like our previous objection.



We see no written rationale from the Forest Service (FS) for the DN’s changes to the Final EA’s
Proposed Action. There is rough correspondence to issues we raised in previous comments and
our earlier objection, but again there’s no explanation as to why the FS has made the changes.
The new DN does not refer to any of the issues we’ve previously raised as reasons for changes.
The FS has had no dialogue whatsoever with FOC, AWR, or WildEarth Guardians since the
original draft DN was published. And although many of the new DN’s changes are in the right
direction, the FS still does not make a convincing argument that the project as it describes
represents sound, sustainable management.

The 2023 Final EA states the logging from 2,218 net acres is expected to yield 39.6 million
board feet of timber (enough to fill nearly 8,000 log truck loads, based on figures from Oester
and Bowers, 2009), although with the changes noted in the 2023 draft DN, the expected volume
may be less.

We incorporate our comments on the NPCNF Draft Forest Plan/Draft EIS, because those
comments discuss many of the same resource issues raised in this objection. We also fully
incorporate all of our previous comments into this objection, and also the comments and
objections written by Harry Jageman.

AWR participated during the public process as the Northern Rockies Lynx Management
Direction (NRLMD) was developed, and we believe the Forest Plan/NRLMD does not consider
the best available science. We incorporate the documentation of AWR’s participation in the
NRLMD public process, within this objection.

Attachments, references, and other incorporated documents mentioned in objection statements
are included on data disks along with this or our previous objection, sent to the Forest Service
Objection Reviewing Officer via US mail postmarked on this date.'

We request notice of all actions taken regarding the Dead Laundry project, pursuant to 40 C.F.R.
§ 1506.6. Please email all such notices to the contacts identified below for each organization.

INTRODUCTION

The 2021 Final EA states, “A 30-day comment period on the draft EA began on May 28, 2021. 9
comment letters and other reference materials were submitted to the Forest. Comments and
reference materials were considered by the Forest in the development of this final EA.” Whereas
it’s common for the Forest Service (FS) to publish a document containing all its written
responses to comments on EAs, in this case no such document appeared on the project website
during the original objection period. When asked for a copy of such a document, the District
Ranger replied that we would have to request it under the Freedom of Information Act. So when
we emailed the FOIA, the FS’s response stated, “Due to the complex nature of your request an
additional 10 days may be required. We anticipate a response to you on or before February 11,
2022.” Apparently the FS finds it very difficult to simply email it to someone upon request, or

" Since the Forest Service already has the documents Objectors submitted with our February 14, 2022
objection, the documents we are now submitting concentrate on those not previously submitted.



better yet place it on the project website at the same time as the draft DN. It’s possible the FS
hadn’t even written responses before we requested them.

Finally, on Friday afternoon, February 4, 2022 the FS emailed us its written responses to
comments on original Final EA. From our reading of the responses to specific comments, it
seems the FS mostly just refers back to the pages in the EA where the FS presented the issue to
begin with, or likewise to other documents, some of which are on the website. We got no sense
the FS processed our comments or “considered” how they might relate to the issues we
commented on. The FS essentially treats the public involvement process as perfunctory. With
this new objection period, the FS did not update its response to comments, nor provide any
written responses to specific points expressed in previous objections.

The Ninth Circuit U.S. Court of Appeals provides a possible explanation for Forest Service non-
transparency in a 2006 opinion: “We have noticed a disturbing trend in the [Forest Service’s]
recent timber-harvesting and timber-sale activities...It has not escaped our notice that the [Forest
Service] has a substantial financial interest in the harvesting of timber in the National Forest. We
regret to say that in this case, like the others just cited, the [Forest Service] appears to have been
more interested in harvesting timber than in complying with our environmental laws.” Earth
Island Institute v. United States Forest Service 442 F.3d 1147 (20006).

Also, we noted the FS did not update a single specialist’s report following the original EA
comment period, although they were found under a heading, “Updated Specialist Reports for
Final EA” on the current project website. (See our document, “Same old specialists reports”
which is a screenshot of the project website. Also, we noticed the FS’s response to comments
document refers to some apparently mythical modifications of some of their reports.)

Within this objection, we’ve written all the headings of the sections from our EA comments and
previous objection, to remind of our incorporating those documents.

This objection (including the documents it incorporates, e.g. EA comments) explains in detail
how the EA analyses are inadequate. The Dead Laundry project is an example of an outmoded
world view, one that destroys the natural world in a misguided attempt to “manage” it. At this
point, the only way for the FS to remedy this situation is for it to withdraw its EA/DN and start
over, prepare an Environmental Impact Statement (EIS) if any parts of its Dead Laundry
proposal can pass scientific, economic and rational muster. More wisely, the agency should
abandon this proposal altogether.

We look forward to discussing what the FS proposes to do in response to objections, at
upcoming objection resolution meeting(s).

ENVIRONMENTAL ASSESSMENT DOES NOT COMPLY WITH NEPA
(We discussed this problem in EA comments at pp. 1-3.)

The purpose and need statement does not conform the letter or the spirit of the National
Environmental Policy Act (NEPA). That there is only one action alternative is one problem.



NEPA requires a reasonable range of alternatives. The FS has drawn the purpose and need so
narrowly that only its action alternative will fit. Because the FS hasn’t considered any reasonable
alternatives, it violates NEPA.

Suggestions by the public included use of temporary roads instead of new system roads, no new
roads, construction of no or far fewer temporary roads, and more road decommissioning. The FS
did not adequately consider such alternatives because it believes that the suggested alternatives
“would not meet the purpose and need of the project of managing towards desired conditions
(DFCs) and objectives identified in the Forest Plan.” When referring to desired conditions and
objectives identified in the Forest Plan, the FS is cherry-picks those regarding forest vegetation,
and in fact uses some not even in the Forest Plan. And, the proposed action would make no
progress toward desired conditions for water quality and aquatic habitat.

The alternatives suggested by the public are in alignment with direction for water quality and
aquatic habitat found in the Forest Plan for the Clearwater National Forest (CNF). For example,
one of the stated goals is to: “Manage the Forest’s fishery streams to achieve optimum levels of
fish production by: 1) maintaining high quality habitat in existing high quality streams and, 2)
rehabilitating and improving degraded streams on certain developed portions of the Forest; and
then maintaining the optimum levels.” A related goal is to: “Manage watersheds, soil resources,
and streams to maintain high quality water that meets or exceeds State and Federal water quality
standards, and to protect all beneficial uses of the water, which include fisheries, water-based
recreation, and public water supplies.” Finally, an objective of the plan is to: “Restore selected,
presently degraded fish habitat through habitat improvement projects designed to achieve stated
objectives for particular streams by 1997.” Actions to improve water quality and aquatic habitat
are clearly in alignment with the Forest Plan, and its direction for these resources should be on
equal footing desired conditions for forest vegetation.

NATIONAL ENVIRONMENTAL POLICY ACT REGULATIONS
(We discussed this in EA comments at pp. 3-4.)

AN ENVIRONMENTAL IMPACT STATEMENT IS REQUIRED
(We discussed this in EA comments at pp. 4-5.)

Because the project may have a significant impact, the Forest Service must prepare an
environmental impact statement.

From the dimensions of impacted acreage alone, the proposed action will likely have a
significant impact on the environment and thus the FS must prepare an Environmental Impact
Statement (EIS) for this project. The Council for Environmental Quality (CEQ) regulations
require agencies to prepare an EIS if a project may significantly affect the human environment.
CEQ regulations define significance in terms of context and intensity, which includes the scope
of beneficial and adverse impacts, unique characteristics of the geographic area, degree of
controversy, degree of uncertainty, the degree to which an action may affect species listed or
critical habitat designated under the Endangered Species Act, and whether the action threatens a
violation of Federal, State, or local law or requirements imposed for the protection of the




environment. 40 C.F.R. § 1508.27 (defining “significantly”). This project may significantly
affect the human environment because, inter alia, it:
e Will cause significant impacts, both beneficial and adverse. Specifically, the massive
amount of regeneration harvest (effectively clearcuts) across 3,580 acres requires Regional
Forester approval since a total of 26 harvest units will exceed the 40-acre limit. Eight
exceed 100 acres, and the largest would result in a staggering 432-acre clearcut. Any
suggestion that such actions do not constitute significant adverse impacts would be
arbitrary and capricious, particularly in light of the routine authorizations issued by
Regional Forester Marten, as documented by Friends of the Clearwater (see Bilodeau and
Juel, 2021).
e Involves a geographic area with unique characteristics, including ecologically critical
areas such as areas of connectivity for grizzly bears dispersing from recovery areas, as well
as in the Moose Mountain Inventoried Roadless Area (IRA) and within an uninventoried
roadless area adjacent to the Hoodoo IRA.
e Involves effects on the human environment that are likely to be highly controversial,
including the use of regeneration harvests to mimic natural disturbance patterns.
e Involves effects that are highly uncertain or involve unique or unknown risks, which is
certainly the case in the context of climate change.
e [s related to other actions with cumulatively significant impacts, as we further discuss
below.
e May adversely affect species listed or critical habitat designated under the Endangered
Species Act (ESA), including grizzly bear (given the increase in road densities that can
further hinder habitat connectivity and thus recovery), Canada lynx, and bull trout.

Assumptions And Uncertainty About Vegetation Treatments And Wildfire

We question the agency’s assumptions that reducing tree densities and fuel loadings will result in
less intense fire behavior. Powell, 2019: (“what fire scientists call a forest’s ‘fuel load’ is not the
main cause of large, unstoppable fires; it’s climate factors such as temperature, humidity, and
especially wind. But the weather is ephemeral and invisible, while thick underbrush is easy to
see and photograph); see also, ProPublica, 2020: “Despite What the Logging Industry Says,
Cutting Down Trees Isn’t Stopping Catastrophic Wildfires” and Mountain Town News, 2020:
“Colorado’s Troublesome megafire”.

Science shows that fuel treatments have a modest effect on fire behavior, and that fuel reduction
does not necessarily suppress fire. Lydersen, et al., 2014 explain that reducing fuels does not
consistently prevent large forest fires, and seldom significantly reduces the outcome of large
fires. Studies from the FS’s own Rocky Mountain Research Station refute the assumptions that
vegetation treatments will result in less intense fire behavior. Calkin, et al., 2014 explain,
“[p]aradoxically, using wildfire suppression to eliminate large and damaging wildfires ensures
the inevitable occurrence of these fires”)

Large fires are driven by several conditions that completely overwhelm fuels. (Meyer and Pierce,
2007.) Because weather is often the greatest driving factor of a forest fire, and because the
strength and direction of the wildfire is often determined by topography, fuels reduction projects
cannot guarantee fires of less severity. (Rhodes, 2007; Carey and Schumann, 2003.)



Vegetation treatments based on historical reference conditions to reduce high-intensity wildfire
risk on a landscape scale are undermined by the fact that land managers have shown little ability
to target treatments where fires later occur. Barnett, et al, 2016; Rhodes and Baker, 2008 (finding
that fuel treatments have a mean probability of 2-8% of encountering moderate- or high- severity
fire during the assumed 20-year period of reduced fuels). Analysis of the likelihood of fire is
central to estimating likely risks, costs and benefits incurred with the treatment of “fuels.” If fire
does not affect treated areas while “fuels” are reduced, treatment impacts are not
counterbalanced by benefits from reduction in fire impacts. Results from Rhodes and Baker,
2008 indicate that “even if fuel treatments were very effective when encountering fire of any
severity, treatments will rarely encounter fire, and thus are unlikely to substantially reduce
effects of high-severity fire.”

“Fuel” treatments tend to make fire impacts worse—exacerbating the problems the FS is
claiming to address. Fuel reduction may actually exacerbate fire severity in some cases since
such actions leave behind combustible slash through at least one dry season, open the forest
canopy to create more ground-level biomass, and increase solar radiation which dries out the
understory. [Graham, et al., 2012; Martinson and Omi, 2013 (finding that in about a third of
cases reviewed mechanical fuel reductions increased fire spread).] Also fuel reduction can
exacerbate fire spread by opening up a forest to wind penetration. (Declaration of Dr. Joseph
Werne, Unite the Parks v. U.S. Forest Service, E.D. Cal, 2021.)

We question the wisdom of attempting to control wildfire instead of learning to adapt to fire. See
Powell 2019 (noting that severe fires are likely inevitable and unstoppable). See also
Schoennagel et al., 2017 (explaining, “[o]ur key message is that wildfire policy and management
require a new paradigm that hinges on the critical need to adapt to inevitably more fire in the
West in the coming decades”). The FS must recognize that past logging and thinning practices
likely increased risk of intense fire behavior on this landscape. But instead of learning from these
past mistakes, here the FS is committing to making the same mistakes by proposing widespread
logging and repeated burning across the landscape. It is well-established that communities
(homes) are best protected from fire by home hardening, and judicious removal of fuels within
the surrounding 100-200 ft. radius. (Syphard et al. 2014; Cohen, 2000.) The FS fails to disclose
the fact that addressing the home ignition zone will do more to protect property than the
proposed activities.

We also question the need to reduce wildfire, a natural forest process. While some may view
wildfires as tragic and the aftermath as a destruction zone, natural ecology shows otherwise. (See
Powell, 2019, explaining how a young burned forest is an essential natural process and “nature’s
best-kept secret,” providing new habitat for a plethora of birds, abundant wildflowers, insects,
mushrooms, etc.). Further, in 2019 conservation scientists Dominick DellaSala and Chad Hanson
published a study disputing the assumption that high-severity has increased in recent decades. In
this megafire trend study, the researchers analyzed data on large high-severity burn patches
across 11 western dry pine and mixed-conifer forests over three decades. They found no
significant increase in the size of large high-severity burn patches since the early 1990s.
(DellaSala and Hanson, 2019.) Most research studies define high severity as 90% tree mortality.
(Moritz et al. 2014). The FS overestimates the risk of increasing of the amount of high severity



wildfire. This leads to a bias towards carrying out widespread and intensive fuel treatments to
respond to the ostensive increase in high intensity fire.

Impacts from climate change, including changing weather patterns and drought, are other driving
factors for wildfires. (Id.) Instead of focusing on thinning and prescribed burning to manage the
forest, the FS should focus on changing its practices to adapt to the changing climate. At an
absolute minimum, these studies demonstrate that the proposed treatments are controversial, ill-
supported, and have the potential for significant impacts requiring preparation of an EIS.

Assumptions and Uncertainty About Vegetation Treatments and Forest Resilience

The FS believes that increased tree density and tree succession have resulted in a higher
susceptibility to insects and disease, and improving resistance to insects means restoring and
maintaining more open (less dense) stand structures to reduce tree stress. Yet, the best available
science brings into question many FS underlying assumptions about the efficacy of vegetation
treatments in reducing the effects from what can be characterized as a natural response to
changing climate conditions. See Hart, et al., 2015 (finding that although mountain pine beetle
infestation and fire activity both independently increased with warming, the annual area burned
in the western United States has not increased in direct response to bark beetle activity); see also
Hart and Preston, 2020 (finding “[t]he overriding influence of weather and pre-outbreak fuel
conditions on daily fire activity . . . suggest that efforts to reduce the risk of extreme fire activity
should focus on societal adaptation to future warming and extreme weather”); see also Black, et
al., 2010 (finding, inter alia, that thinning is not likely to alleviate future large-scale epidemics of
bark beetle); see also Six, et al., 2018 (study that found during mountain pine beetle outbreaks,
beetle choice may result in strong selection for trees with greater resistance to attack, and
therefore retaining survivors after outbreaks—as opposed to logging them—to act as primary
seed sources could act to promote adaptation); see also Six et al., 2014 (noting “[s]tudies
conducted during outbreaks indicate that thinning can fail to protect stands”).

Ultimately, science provides only weak support for vegetative treatments as a way to improve
forest resilience to large-scale disturbances such as high severity crown fire and insects, and
numerous studies question this approach or have found it to be ineffective. In addition, all
mechanized treatments guarantee damage to ecosystem components, including soils, mycorrhizal
networks, aquatics, and vegetation; they also have the potential to spread exotic plants and
pathogens.

In a literature review, Simons (2008) states, “Restoration efforts aimed at the maintenance of
historic ecosystem structures of the pre-settlement era would most likely reduce the resilient
characteristics of ecosystems facing climate change (Millar 1999).”

The FS claims fuel treatments will help prevent outbreaks of bark beetle, but they virtually
always leave slash through the next warm season, when a bark beetle outbreak could occur.
Slash should not be left on the ground through the warm season following thinning treatments.
This could precipitate a bark beetle outbreak.

The FS must prepare an EIS to carefully consider the best available science on likely impacts,
and determine the efficacy of specific treatments.



FOREST SERVICE IS ILLEGALLY IMPLEMENTING THE DRAFT REVISED
FOREST PLAN

(We discussed this in EA comments at pp. 5-13.)

Flawed rationales for the claimed purpose and need.

The FS’s newly concocted “desired conditions” result in cursory rationales to support a massive
timber extraction proposal, in part by citing departures from historic conditions, threats from
natural disturbances (wildfire, insects and diseases), and increased wildfire risks due to past
suppression efforts that the agency still asserts must continue into the foreseeable future (Chief’s
Wildland Fire Direction, August 2, 2021). The agency’s underlying assumptions are both highly
controversial and uncertain, thereby necessitating analysis under an EIS. NEPA regulations state
that: “NEPA procedures must ensure that environmental information is available to public
officials and citizens before decisions are made and before actions are taken. The information
must be of high quality. Accurate scientific analysis, expert agency comments, and public
scrutiny are essential to implementing NEPA.” 40 C.F.R. § 1500.1(b) (1978).

The Vegetation Resource Report discloses that, “even after implementation of the Proposed
Action, future treatments will be needed to continue moving the project area into desired ranges.
Treatment must occur over both space and time to meet and remain within desired conditions.”
The FS is not citing the current forest plan when it’s talking about “desired ranges” etc. and there
has never been any NEPA process which examines the impacts of such actions or potentially
better alternatives. Whatever plan the Vegetation Resource Report is talking about is not the
CNF Forest Plan.

In describing Project “desired” vegetation conditions, no less that six times this Vegetation
Resource Report states, “Forest Plan Revision Desired Conditions for MA3 (Probert 2017), very
similar to E1 MA” (emphasis added). This depiction of similarity is not based upon any genuine
comparison of existing Forest Plan direction for Management Area E1 and the draft RFP’s
Management Area 3 (MA3). For one example, current CNF forest plan Management Area E1
Timber Standards include 4.c.: “Identify and maintain suitable old-growth stands and
replacement habitats for snag and old-growth dependent wildlife species in accordance with
criteria in Appendix H.” However “Forest Plan Revision Desired Conditions for MA3” includes
nothing close to the current CNF forest plan old growth direction for Management Area E1.

Forest Plan Appendix H includes a requirement: “Old-growth stands should be distributed across
the major habitat types found in the Forest in proportion to their occurrence.” This should be
considered a desired condition under the current management scheme, because it’s direction in
the Forest Plan. But the EA fails to address that portion of the Forest Plan Standards.

To ensure that the agency has taken the required “hard look,” courts hold that the agency must
utilize “public comment and the best available scientific information.” Biodiversity Cons.
Alliance v. Jiron, 762 F.3d 1036, 1086 (10th Cir. 2014) (internal citation omitted). The FS fails



to demonstrate the widespread use of specific proposed treatments will improve ecosystem
resilience as part of the desired condition. There is no assurance that attempting to attain such a
goal will in fact restore ecological integrity. The FS relies on uncertain and controversial
assumptions that the proposed treatments will effectively achieve the intended purposes and meet
the stated needs.

CUMULATIVE EFFECTS AND MONITORING
(We discussed this in EA comments at pp. 13-15.)

The FS ignores—or is apparently unaware of—recent vegetation (and other) management
projects it has authorized and implemented in the Dead Laundry project area. This results in
omission of relevant recent FS management from the EA. The FS seems intent on erasing much
of the history of its management. Therefore the FS fails to explain how this present proposal fits
in with its overall management scheme.

For one example, there’s the Deception Fuels Project, Decision Memo signed 1/20/2009 (see
Deception Fuels DM.pdf). Comparison of the Dead Laundry activities map and the map included
with that DM reveals that most of the acreage which experienced “fuel reduction” under the
Deception Fuels Project is being proposed for treatment once again. The main objective of
Deception Fuels was to thin out “young, dense overstocked stands that provide continuous ladder
fuels” to reduce fire hazards to adjacent landowners—similar to Dead Laundry objectives. What
went wrong—such that many of the same areas are once again needing “treatment”? Or was the
FS deceiving the landowners in claiming to be adequately reducing the fire hazard? And are
those landowners even entitled to—or in need of—endless and repeated U.S. taxpayer dollars for
their protection?

A similar situation exists with the Independence Thinning Timber Sale, Decision Memo signed
8/8/2006 (see Independence Thinning DM.pdf). That earlier objective was to “improve forest
health” not unlike an objective of Dead Laundry. Again, there is much overlap of proposed Dead
Laundry acreage with the Independence Thinning acreage. So what went wrong—and why is
treatment needed again? Was the FS being deceptive in claiming it was accomplishing
significant improvements in forest health with the recent Independence Thinning Timber Sale?
Or maybe the FS simply failed to properly examine existing conditions before preparing the
Dead Laundry EA?

The FS authorized a larger landscape project just a few years before those—the Middle-Black
timber sale. According to the Final EIS, its purposes were to:

* Restore vegetative successional stages across the analysis area to a more natural
condition, recognizing historical patch sizes and locations.

* Restore white pine as the major cover type on LTAs where it historically occurred and
improve forest health by reducing the current high levels of grand fir, Douglas-fir, and
western redcedar cover types through planting western white pine and western larch,

* Actively restore fire to maintain healthy ecosystems and reduce the risk of widespread
catastrophic wildfire.
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* Protect the natural condition and biodiversity of the area by eliminating new invaders (a
weed species not previously reported in the area), reducing the extent and density of
established noxious weeds, and preventing or limiting the spread of established weeds.

* Begin watershed restoration by repairing upland sediment sources, preventing potential
failures, and removing passage barriers to fish and other aquatic organisms.

This map from the Middle-Black EIS shows the overlap portion between that timber sale and
Dead Laundry:

TEIN R TR

The key from that map specifies those reddish units for “Prescribed Burns of logging slash and
brush in preparation for planting.” Comparison of this map with maps of the Dead Laundry
proposal reveals significant overlap of the two project’s vegetation manipulations. That map also
displays “Major Roads” and “Collector and Local Roads” not shown on Dead laundry maps.

Since no cumulative effects analysis examining the effects or results of recent projects in the
Dead Laundry project area is found in this EA, the outcome of those projects are apparently
unknown to this ID Team—which minimizes the credibility of the Dead Laundry reports and
analyses. We remind the FS that our comments on the EA included:

It is vital that the results of past monitoring be incorporated into project analysis and
planning. The following must be disclosed:
* A list of all past projects (completed or ongoing) implemented in the analysis area.
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* A list of the monitoring commitments made in all previous NEPA documents covering
the analysis area.

* The results of all that monitoring.

* A description of any monitoring, specified in those past project NEPA for the analysis
area, which has yet to be gathered and/or reported.

* A summary of all monitoring of resources and conditions relevant to the proposal or
analysis area as a part of the Forest Plan monitoring and evaluation effort.

* A cumulative effects analysis that includes the results from the monitoring required by
the Forest Plan.

ROADLESS AREAS
(We discussed this in EA comments at pp. 15-19.)

The FS is required to discuss a project's impacts on areas of "sufficient size" for future
wilderness designation. Lands Council, 529 F.3d at 1231, citing 16 U.S.C. § 1131(c).

The FS doesn’t recognize best scientific information that indicates the high ecological integrity
and functioning of roadless and unmanaged areas. Management activities have damaged the
streams and other natural features found in the project area watersheds. The FS has yet to
demonstrate it can extract resources in a sustainable manner in roaded areas.

Unroaded areas greater than about 1,000 acres, whether they have been inventoried or not,
provide valuable natural resource attributes that are better left protected from logging and other
management activities. Scientific research on roadless area size and relative importance is
ongoing. Such research acknowledges variables based upon localized ecosystem types, naturally
occurring geographical and watershed boundaries, and the overall conditions within surrounding
ecosystems. In areas such as the Dead Laundry project area, where considerable past logging and
management alterations have occurred, protecting relatively ecologically intact roadless areas
even as small as 500 - 1,000 acres has been shown to be of significant ecological importance.
These valuable and increasingly rare roadless area attributes include: water quality; healthy soils;
fish and wildlife refugia; centers for dispersal, recolonization, and restoration of adjacent
disturbed sites; reference sites for research; non-motorized, low-impact recreation; carbon
sequestration; refugia that are relatively less at-risk from noxious weeds and other invasive non-
native species, and many other significant values. (See USDA Forest Service, 2000e.)

See Friends of the Clearwater, 2020 for an observation on how roadless rules are being exploited
to downgrade the wilderness values and roadless characteristics of IRAs.

As we pointed out in our EA comments, the USFS Northern Region explains the concept of
“Roadless Expanse” in a document entitled “Our Approach to Roadless Area Analysis of
Unroaded Lands Contiguous to Roadless Areas” (USDA Forest Service, 2010e). In summary,
this paper is FS interpretation of federal case law/judicial history regarding the Roadless Area
Conservation Rule. It states that “projects on lands contiguous to roadless areas must analyze the
environmental consequences, including irreversible and irretrievable commitment of resources
on roadless area attributes, and the effects for potential designation as wilderness under the
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Wilderness Act of 1964. This analysis must consider the effects to the entire roadless expanse;
that is both the roadless area and the unroaded lands contiguous to the roadless area.” (Emphasis
added.) This is also consistent with the ruling in Kettle Range Conservation Group v. US Forest
Service, 971 F. Supp. 480 (D. Or. 1997). Yet the EA ignores this, and logging is proposed in
unroaded areas along the boundary of the Hoodoo IRA, which would degrade wilderness
character and commit them to a status not likely to be proposed as Wilderness in the upcoming
revised forest plan.

FIRE POLICY AND FIRE ECOLOGY

(We discussed this in EA comments at pp. 19-38.)

.- "SRR E

CURRENT

Missoula's News Journal

Missoula County to Forest Service: More
emphasis on home ignition zones

By Martin Kidston
December 23, 2021

https://missoulacurrent.com/outdoors/2021/12/missoula-ignition-zones/

In a letter to the Forest Service, Missoula County is asking the local agency to make greater
emphasis of home ignition zones and the role they can play in preventing the devastating fires
that have plagued other Western communities in recent years.

Relying on forest management alone may leave some with a false sense of security, the county
said.

“There might be good reason to do those forest treatments, for landscape ecology or restoration

purposes,” said Commissioner Dave Strohmaier. “But nobody’s hope should be elevated to think
that’s going to appreciably do anything to save your home in a fire.”
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The county’s letter, addressed to the Missoula Ranger District, relates to the Wildfire Adapted
Missoula plan being developed by the Lolo National Forest. Among other things, the plan calls
for a number of forest treatment projects across more than 455,000 acres, including 177,000
acres on Forest Service lands.

Several demonstration projects have already taken place, such as the Grant Creek Fuels
Reduction project, the Marshall Woods Forest Restoration Project and maintenance work in
Pattee Canyon.

The plan’s environmental assessment was recently released and the county has commented
throughout the process. The Forest Service recently issued its Record of Decision, though the
county believes it doesn’t give adequate play to home ignition zones.

“There’s 100 years of institutional inertia focused on fire control and some fundamental lack of
awareness,” Strohmaier said. “The sort of community destruction we’ve seen, whether it’s those
abutting forest lands or in Denton, where there’s not a tree in site, has much more to do with
what you do in your home ignition zone than some of the forest treatments that are sometimes
promised as a means to protect your community.”

The county believes the agency’s Wildfire Adapted Missoula plan must parallel efforts to restore
the role that fire plays on the landscape. The county also acknowledged that new tools are
needed as climate change unfolds.

That may challenge the “institutional culture” of the Forest Service, the county wrote.

“Largely, we commented on the importance of home ignition zones relative to community
wildfire resiliency,” said county planner Chet Crowser. “It’s fair to say we haven’t felt like those
concerns have been heard as well as we’d like, but the conversations have moved forward.”

Strohmaier and Jack Cohen, a retired fire scientist with the Fire Sciences Laboratory in Missoula,
have been vocal in recent years in asking the Forest Service and the public to abandon their
expectations that 100% of all wildland fires can be doused 100% of the time.

Rather, they’ve worked to shift the conversation to the role home ignition zones play in the
equation. In Cohen’s research, he’s seen houses burn to the ground while nearby trees are still
green and wooden fences still stand.

Lofted embers can spark new fires outside the burn and neglecting the home ignition zones can
lead to disaster. Keeping fires outside the urban interface may rely more heavily on preparation
than on large scale forest treatment plans, Strohmaier said.

“There’s still an opportunity to have some of that language included in a modified record of
decision,” Strohmaier said of the Forest Service plan. “There’s also some other things on our end
we can start working on, like updating our Community Wildfire Protection Plan, which
admittedly might need to have the dust blown off it a little bit.”
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The EA states, “The heart of the project area contains private inholdings and has been identified
as Wildland Urban Interface (WUI) by Clearwater County.” The EA doesn’t demonstrate the FS
is applying the legal WUI definition. Clearwater County is not the proper authority. Furthermore,
it is a huge stretch to consider a few private inholdings, basically summer cabins far from any

genuine urban area constitute anything “urban” or compel spending taxpayer money to “reduce
risks.”

Objectors remind the FS that scientific research has concluded the Dead Laundry “hazardous
fuel reduction” techniques increase the severity of subsequent fire, including increase the rate of
fire spread—as our comments on the EA state. And in failing to inform readers of these
important factors, the FS violates NEPA. Worse, the FS fails to provide the kind of vital
information that could lead property owners to implement critical firewise steps they are
uniquely positioned to implement.
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From LIVING WITH FIRE: HOMEOWNERS' FIRESAFE GUIDE FOR MONTANA, 2009

“The key is to reduce fire intensity as wildfire nears the house. Consequently, the most
important person in protecting a house from wildfire is not a firefighter, but the property
owner. And it’s the action taken by the owner before the wildfire occurs (such as proper
landscaping) that is critical.” (Living With Fire, 2009 emphasis added.)

The Firesafe Guide emphasizes that fuel conditions within the Home Ignition Zone (“the home
itself and the immediate surrounding 30 to 200 feet’) most influence structure survival during a
wildfire. Yet instead of acting as a resource for homeowner education on this topic, the FS
instead chooses to propagandize that “fuel” conditions well beyond the Home Ignition Zone
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(HIZ) are most important—attempting to harness the public’s fear so as to neutralize opposition
to its timber production program.

And hence the same old false solutions being peddled by the Biden Administration, in
publicizing its “paradigm shift” in January of this year. An article in the Missoulian (“Fire
Strategy Stuck with old tactics, experts warn”) quotes retired Forest Service fire scientist Jack
Cohen responding to the government’s latest set of false solutions. Cohen stated, “I saw no new
strategy but rather a potential increase in the same fire control strategy of ‘fuel treatment’ to
enhance fire control.” Below are more passages from that article:

Cohen found no evidence that the writers considered best available science, which shows
that wildland-urban disasters are mainly a factor of how houses catch fire, not forest
management, he said. He cited extensive research explaining how community wildfire
destruction (incidents where more than 100 homes get destroyed) happens when fires
overrun the fuel breaks and forest treatments intended to control them. But it’s not the “big
flames of high intensity wildfires (that) cause total home destruction,” but rather “lofted
burning embers (firebrands) on the home and low intensity surface fire spreading to contact
the home” that did the damage, often hours after the main fire had subsided or moved
elsewhere.

“The use of tired, old, ill-defined language such as ‘hazardous fuels’ does little to describe
what the fuels (i.e., wildland vegetation) is hazardous to,” said Missoula County
Commissioner Dave Strohmaier... “We seem to have learned nothing from recent fires that
have resulted in community destruction, such as Denton, Montana. This was a grass fire,
and there were no forests to thin or otherwise eliminate the risk of crown fire from.”

“Community destruction is (a home ignition zone), not a fire control problem,” Strohmaier
said. Throwing more money at treatments that won’t get the expected outcomes “does no
one any good and sets up false expectations as to what will truly reduce the risk of
community destruction and improve ecological and community resilience.”

The perspectives of the former Forest Service researcher and the Missoula County commissioner
are further illustrated:

...research has shown that home ignitions during extreme wildfires result from conditions
local to a home. A home’s ignition vulnerabilities in relation to nearby burning materials
within 100 feet principally determine home ignitions. ... Although an intense wildfire can
loft firebrands more than one-half mile to start fires, the minuscule local conditions where
the burning embers land and accumulate determine ignitions..... Thus, community wildfire
risk should be defined as a home ignition problem, not a wildfire control problem.

(Cohen and Strohmaier, undated.) Responsibility for reducing risk of fire burning private
structures ought to and does rest squarely on the shoulders of the owners of those structures—not
on U.S. taxpayers.

The FS omits discussion regarding how the WUI boundary was delineated, which undermines
informed environmental decisionmaking. Counties all across the country have inconsistently
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delineated their WUI boundaries, and in many cases, counties have included large swaths of
backcountry in their WUI boundaries for the sake of expediting logging operations far from
homes and communities. A discussion about Clearwater County’s WUI delineation is relevant
because one of the stated needs for the project is to reduce hazardous fuels within the WUI. As
such, it is imperative for the public and the agency to understand how the WUI was delineated.

Harry Jageman scoping comments stated:

You also overstate concerns regarding private inholdings which only amount to a few
hundred acres of old historical mining claims. The cabins are largely used by miners with
mineral claims in the Moose Creek drainage during the summer and in the fall as hunting
cabins. There are no roads maintained during the winter and all winter access is by
snowmobile over several miles of difficult terrain. It is hardly an area where one would set
up a permanent residence or a location that should be considered as a Wildland Urban
Interface. There are much more appropriate and higher risk areas for the expenditure fuel
treatment dollars than this location.

The FS omits any mention of the well-documented uncertainty of their strategy using logging to
reduce future fire behavior, especially logging of mature forests, which could serve as fire
refugia. It is increasingly understood and accepted that reducing fuels does not consistently
prevent large fires and does not reduce the outcome of these fires. See Lydersen et al. 2014.

Former FS Deputy Chief James Furnish weighs in:

For a long time, we have heard that the problem is in the forests, and that we must ramp the
pace and scale of work in these forests. The proponents ask for our continued faith that
scaling is possible, even though they have been at it for nearly 30 years and most of our
home and community loss happens in grasslands and shrublands.

Let me begin by citing the large Jasper Fire, in SD’s Black Hills National Forest, circa
2000. Jasper Fire burned almost 90,000 acres of intensively managed Ponderosa pine
forest, about 10 percent of the entire national forest. Human caused, it was ignited on a hot,
dry, windy July day — quite typical of weather in peak burning periods nowadays.
Suppression efforts were immediate and used every tool in the agency’s tool box... to no
avail. Notably, the burned terrain exemplifies what we consider the best way to reduce fire
intensity, if not fireproof, a forest. This mature forest of small saw timber had been
previously thinned to create an open stand intended to limit the likelihood of a crown fire.
Yet, the fire crowned anyway and raced across the land at great speed, defying control
efforts. Much of the area remains barren 20 years later, while the Forest Service slowly
replants the area.

I cite this example, because it represents precisely what agencies posit as the solution to our
current crisis: 1) aggressively reduce fuel loading through forest thinning on a massive
scale of tens if not hundreds of millions of acres (at a cost of several $ billion, and then do
it again), while trying to 2) come up with sensible answers about how to utilize the finer
woody material that has little or no economic value; and 3) rapidly expanding the use of
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prescribed fire to reduce fire severity. These solutions are predicated on the highly unlikely
(less than 1%) probability that fire will occur exactly where preemptive treatments
occurred before their benefits expire. These treatments are not durable over time and space,
and only work if weather conditions are favorable, and fire fighters are present to
extinguish the blaze.

To be blunt, the ineffectiveness of current practices has led many scientists to suggest,

based on peer reviewed science and field research as opposed to modeling, that agency
“fire dogma” needs to be revisited. The call for a true paradigm shift is occurring both

within and outside the agency. Several truths have emerged:

1) Fires burn in ways that do not “destroy”, but rather reset and restore forests that
evolved with fire in ways that enhance biodiversity.

2) Forest carbon does not “go up in smoke” — careful study shows that more than 90
percent remains in dead and live trees, as well as soil, because only the fine material
burned.

3) The biggest trees in the forest are the most likely to survive fire, and thinning efforts
that remove mature and older trees are counter-productive. We are seeing more
cumulative fire mortality in thinned forests, than in natural forests that burn.

4) Thinning and other vegetation removal increases carbon losses more than fire itself
and, if scaled up, would release substantial amounts of carbon at a time when we must
do all we can to keep carbon in our forests.

5) If reducing home loss is our goal, experts are telling us that the condition of the
structure itself and vegetation immediately adjacent to the home are the primary drivers
of home ignition and loss, and that the condition of vegetation more than 100 feet from
the home has nothing to do with the ignitability or likelihood a home will burn.

6) Large, wind-driven fires defy suppression efforts and many costly techniques simply
waste money and do more damage. Weather changes douse big fires, people do not.

(Furnish, 2022.) And Downing et al 2022 state, “Focusing on minimizing damages to high-value
assets may be more effective than excluding fire from multijurisdictional landscapes.”

In his opinion piece in the Missoulian, biologist and fire ecologist Hutto (2022) echoes those
points. Also see DellaSala (2022). Yet as the EA reveals, the FS keeps spewing the same old fear
mongering propaganda, representing to the public that logging is needed to protect firefighters
and homeowners from fire.

During hot, dry, and/or windy conditions, no amount of “fuel reduction” would significantly alter
any of the FS’s ill-defined metrics and fire concepts. It is during those occasions when wildland
fires cover the most acres, most quickly—Ilargely nullifying all “fuel reduction” and suppression
efforts.

Large fires are driven by several conditions that completely overwhelm fuels. (Meyer and Pierce,
2007.) Because weather is often the greatest driving factor of a forest fire, and because the
strength and direction of the wildfire is often determined by topography, fuels reduction projects
cannot guarantee fires of less severity. (Rhodes, 2007; Carey and Schumann, 2003.)
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We question the wisdom of attempting to control wildfire instead of learning to adapt to fire. See
Powell 2019 (noting that severe fires are likely inevitable and unstoppable). See also
Schoennagel et al., 2017 (explaining, “[o]ur key message is that wildfire policy and management
require a new paradigm that hinges on the critical need to adapt to inevitably more fire in the
West in the coming decades”). The FS must recognize that past logging and thinning practices
likely increased risk of intense fire behavior on this landscape. But instead of learning from these
past mistakes, here the FS is committing to making the same mistakes by proposing widespread
logging and repeated burning across the landscape. It is well-established that communities
(homes) are best protected from fire by home hardening, and judicious removal of fuels within
the surrounding 100-200 ft. radius. (Syphard et al. 2014; Cohen, 2000.) The FS fails to disclose
the fact that addressing the home ignition zone will do more to protect property than the
proposed activities.

We incorporate the John Muir Project document “Forest Thinning to Prevent Wildland Fire
...vigorously contradicted by current Science”

We likewise incorporate “Open Letter to Decision Makers Concerning Wildfires in the West”
signed by over 200 scientists.

And also see “Land Use Planning More Effective Than Logging to Reduce Wildfire Risk”.

The risks of fire are best dealt with in the immediate vicinity of homes, and by focusing on
routes for home occupier egress during fire events—not by logging national forest lands well
away from human occupied neighborhoods. The EA fails to recognize that the only effective way
to prevent structure damage is to manage the fuels in the immediate vicinity of those homes.

The nine-part Wildfire Research Fact Sheet Series was produced by the National Fire Protection
Association (NFPA)’s Firewise USA® program, as part of the NFPA/USDA Forest Service
cooperative agreement and with research provided by the Insurance Institute for Business and
Home Safety (IBHS). They are a product of the research done by the IBHS lab in South
Carolina, covering a wide range of issues. This Firewise approach also begs the question—why
isn’t the NPCNF implementing an aggressive outreach and education program to assist
homeowners living in and near national forests?

FS researchers have long since recognized that logging, especially the extensive and
homogeneous logging “regeneration” cuts create, actually increase fire severity where the fire
might otherwise have been severe. Stone et al. (2008), a technical report based on a presentation
in 2004 (Proceedings of the Second International Symposium on Fire Economics, Planning, and
Policy: A Global Perspective), discuss a study of a forested area southeast of Missoula, Montana
affected by the Cooney Ridge fire complex. The scientists found fire severely and uniformly
burned a watershed which had been extensively and homogeneously logged, in contrast to an
adjacent watershed with higher fuel loads but greater heterogeneity which experienced mosaic of
burn severities. They conclude, “Harvesting timber does not translate simply into reducing fire
risk.” Similar results have been repeatedly found in other published science.
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Also see documents:

Fire Strategy Stuck with old tactics, experts warn

Colorado’s Suburban Firestorm

Forests need fire — communities do not

The ‘ecological hate speech’ developed around wildfire
Nuance in Wildfire Policy is Badly Needed

Living With Fire

Living With Fire, 2009

A New Direction for California Wildfire Policy

As California burns, some ecologists say it’s time to rethink forest management
Logging makes forests and homes more vulnerable to wildfires
Scientists Letter, 2018

Scientists Letter, 2021

Baker et al., 2023 is new scientific information pertaining to fire. The Abstract states:

The structure and fire regime of pre-industrial (historical) dry forests over ~26 million ha
of the western USA is of growing importance because wildfires are increasing and spilling
over into communities. Management is guided by current conditions relative to the
historical range of variability (HRV). Two models of HRV, with different implications,
have been debated since the 1990s in a complex series of papers, replies, and rebuttals. The
“low-severity” model is that dry forests were relatively uniform, low in tree density, and
dominated by low- to moderate-severity fires; the “mixed-severity” model is that dry
forests were heterogeneous, with both low and high tree densities and a mixture of fire
severities. Here, we simply rebut evidence in the low-severity model’s latest review,
including its 37 critiques of the mixed-severity model. A central finding of high-severity
fire recently exceeding its historical rates was not supported by evidence in the review
itself. A large body of published evidence supporting the mixed-severity model was
omitted. These included numerous direct observations by early scientists, early forest
atlases, early newspaper accounts, early oblique and aerial photographs, seven paleo-
charcoal reconstructions, >18 tree-ring reconstructions, 15 land survey reconstructions, and
analysis of forest inventory data. Our rebuttal shows that evidence omitted in the review
left a falsification of the scientific record, with significant land management implications.
The low-severity model is rejected and mixed-severity model is supported by the corrected
body of scientific evidence.

So let’s follow the money. Baker et al., 2023 point out that many research scientists who are
funded by or work for the FS promote the “low severity fire model” so they can justify the myth
that logging will prevent forests from being “destroyed” by the prevailing fire regime: mixed-
and high-severity fires. The so-called “emergency situation” is a smokescreen for expedited
logging. Since fire cannot be entirely removed from this landscape that will continue to feature
mixed- and high-severity fires, actions taken in the Home Ignition Zone of privately owned
structures are the real key for structure survival. Furthermore, the public has never been provided
a guarantee of hazard-free ingress/egress—nor should we. That would essentially involve an
annual removal of all combustible vegetation adjacent to roads, and furthermore everywhere in
the fireshed from whence a fire could emit firebrands that could be carried by the thermal forces
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and the wind onto private properties—a ridiculous proposition whereby the U.S. taxpayers
provide infinite subsidies for the uncertain benefits of a few.

Furthermore, those responsible for firefighter safety will always need to mitigate and minimize
the risk. This will always involve the choice to withhold personnel from entering dangerous
situations, simply because dangers are potentially omnipresent.

It makes no scientific sense to replace dense conifer forests with clearcuts and densely packed
little trees—in the name of reducing severe fire behavior. Atchley et al., 2021 note that heavier
fuels actually slow fire spread. They also state:

Wind entrainment associated with large, sparse canopy patches resulted in both mean and

localised wind speeds and faster fire spread. Furthermore, the turbulent wind conditions in
large openings resulted in a disproportional increase in TKE [Turbulence Kinetic Energy]

and crosswinds that maintain fire line width.

Good graphics can be found on the interagency “Living with Fire” publications, such as can be
found at: https://www.fs.usda.gov/Internet/FSEDOCUMENTS/fsbdev3020876.pdf. This booklet
spans many regions and on page 4 provides the graphics showing that an open pine forest can
burn at 150 acres per hour while dense conifer forest can burn at 15 acres per hour with 20 mph.
wind speeds.

Another version of “Living with Fire” includes an additional graphic showing “dense confer
reproduction” can burn at 650 acres per hour with 20 mph winds:
(https://firesafemt.org/img/LivingwFireFSM20091.pdf)—second only to grass and brush fires.

Summing up, the FS has failed to properly analyze and consider the fact that the proposed
logging will actually create conditions for more rapid and severe fire spread and cumulative
impacts in the coming decades.

The draft EIS for the forest plan revision recognizes that the mixed-severity fire regime is the
most prevalent one on the NPCNF. Lesmeister et al. (2019) state, “Because of the spatiotemporal
variability across the landscape, mixed-severity fire regimes are the most complex and least
understood fire regimes, unique in terms of patch metrics and the life history attributes of native
species (Schoennagel et al. 2004, Agee 2005, Halofsky et al. 2011). Fire histories in mixed-
severity regimes, in particular, are difficult to determine because most fire history techniques
have been developed to study either the low- or high-severity extremes in fire regimes (Agee
2005).” Lesmeister et al. (2019) discuss in more enlightened terms the kind of fire events
demonized in FS analyses:

Short-interval severe fires are an important characteristic of mixed-severity fire regimes
and are typically considered extreme events and expected to be deleterious to forest
succession and diversity (Donato et al. 2009). However, many native plants within these
forests possess functional traits (e.g., persistent seed banks, vegetative sprouting, rapid
maturation) lending to resilience to short-interval severe fires that result in distinct
vegetation assemblages that enhance landscape heterogeneity inherent to mixed-severity
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fire regimes (Donato et al. 2009). Furthermore, high diversity of vegetation types, driven
by short-interval repeat fires in a mixed-severity fire regime landscapes, plays an important
role in conservation and the structure of avian communities (Fontaine et al. 2009).

Lesmeister et al., 2019 discuss the positive role that old-growth (“untreated” old growth) plays in
countering impacts from high-severity fires—protecting these areas are a part of the climate
solution, not a problem to be logged. If there is any increase in the frequency of fire-severity on
the landscape, it is likely due to the FS’s management practices. Regarding the logging of old
growth, best available science indicates it isn’t justified.

There is no coherent plan for integrating wildland fire into this ecosystem. This is all about
continuing a repressive and suppressive regime, however the FS has never conducted an
adequate cumulative effects analysis of forestwide fire suppression despite the vast body of
science that has arisen since the Forest Plan was adopted. The FS’s idea is clearly to log now,
suppress fires continuously, and log again in the future based on the very same “need” to address
the ongoing results of fire suppression.

With perpetual fire suppression under FS management of the project area virtually assured
according to the Forest Plan and EA, proposed management activities would occur periodically,
because they would be needed to maintain vegetation in the FS’s version of safer conditions. The
FS fails to provide a full and detailed accounting of the costs to those who would pay for this
never-ending “fuels” cycle—the American public. It is also in the FS’s best interest to know
what sort of long-term financial commitments it is making. Further, the FS fails to disclose the
inherent uncertainties of perpetually funding these activities, and the implications of their being
left undone.

The FS must have a detailed long-term program for maintaining the allegedly safer conditions,
including how areas will be treated in the future following proposed treatments, or how areas not
needing treatment now will be treated as the need arises. The public must be informed as to what
the scale of the long-term efforts must be, including the amount of funding necessary, and the
likelihood based on realistic funding scenarios for such a program to be adequately and timely
funded.

The FS has not conducted a forestwide cumulative effects analysis of FS fire suppression
policies. The FS also has not conducted ESA consultation on its forestwide fire management
plan.

Regardless of FS claims of unnatural conditions due to fire suppression, the agency doesn’t

provide scientific support for its claims that disturbance regimes have somehow been altered to
the degree that its proposed actions are justified.
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FOREST SERVICE IS DECEIVINGLY AND DELIBERATELY EXACERBATING
CLIMATE CHANGE, ALREADY ON AN EXTREMELY DANGEROUS TRAJECTORY

(We discussed this in EA comments at pp. 38-49.)

The FS rejects peer reviewed scientific articles and other documents submitted for consideration
by the public, in its apparent belief that only its opinion on this extremely serious and
controversial subject is worthy of consideration.

Although we have been pushing the FS to recognize the scale of the climate crisis and find
appropriate responses, the agency just more deeply augurs its head into the sand. The FS is
willfully participating in the destruction of the Earth’s atmosphere. All of the scientific
conclusions we cite are common knowledge by now, so it takes callous, active denial to ignore it.

In the recent revised Forest Plan Draft EIS for the Custer-Gallatin National Forest, the FS’s
words are, “Climate change is expected to continue and have profound effects on the Earth’s
ecosystems in the coming decades (IPCC 2007).” As alarming as the words in the FS’s cited
IPCC 2007 are, more recent reports from the Intergovernmental Panel on Climate Change
(IPCC) makes that 2007 report seem optimistic. See e.g., [IPCC Special Report, 2014 for starters.

In a March 20, 2023 Press Release introducing the SYNTHESIS REPORT OF THE IPCC
SIXTH ASSESSMENT REPORT (ARG6), the Intergovernmental Panel on Climate Change
(IPCC) states, “This Synthesis Report underscores the urgency of taking more ambitious action
and shows that, if we act now, we can still secure a liveable sustainable future for all.” It goes on:

In 2018, IPCC highlighted the unprecedented scale of the challenge required to keep
warming to 1.5°C. Five years later, that challenge has become even greater due to a
continued increase in greenhouse gas emissions. The pace and scale of what has been done
so far, and current plans, are insufficient to tackle climate change.

More than a century of burning fossil fuels as well as unequal and unsustainable energy and
land use has led to global warming of 1.1°C above pre-industrial levels. This has resulted
in more frequent and more intense extreme weather events that have caused increasingly
dangerous impacts on nature and people in every region of the world.

Every increment of warming results in rapidly escalating hazards. More intense heatwaves,
heavier rainfall and other weather extremes further increase risks for human health and
ecosystems. In every region, people are dying from extreme heat. Climate-driven food and
water insecurity is expected to increase with increased warming. When the risks combine
with other adverse events, such as pandemics or conflicts, they become even more difficult
to manage.

A Missoulian article on the release of that report quotes United Nations Secretary-General
Antonio Guterres: “Humanity is on thin ice — and that ice is melting fast. ...Our world needs
climate action on all fronts —everything, everywhere, all at once.” That article quotes from the
report, “The choices and actions implemented in this decade will have impacts for thousands of
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years” calling climate change “a threat to human well-being and planetary health.” It quotes
report co-author and water scientist Aditi Mukherji: “We are not on the right track but it’s not
too late. Our intention is really a message of hope, and not that of doomsday.”

From a 2022 report, “The rise in weather and climate extremes has led to some irreversible
impacts as natural and human systems are pushed beyond their ability to adapt.” (IPCC Climate
Change 2022, Impacts, Adaptation and Vulnerability, Summary for Policymakers - Working
Group II Contribution.) Also see news accounts “AP-Report warns of looming climate
catastrophe”, “BBC-IPCC report warns of ‘irreversible’ impacts of global warming” and “AP-
UN ‘house on fire’ report”.

There is extremely urgent scientific concern expressed over the imminent effects of climate
change on the earth’s ecosystems, and therefore on civilization itself. The IPCC’s 2018 report
states that if greenhouse gas emissions continue at the current rate, the atmosphere will warm up
by as much as 2.7 degrees Fahrenheit (1.5 degrees Celsius) above preindustrial levels by 2040,
inundating coastlines and intensifying droughts and poverty. The report paints a much darker
picture of the immediate consequences of climate change than previously described, and says
that avoiding the damage requires transforming the world economy at a speed and scale that has
“no documented historic precedent.”

The 2018 IPCC report describes a world of worsening food shortages and wildfires, and a mass
die-off of coral reefs as soon as 2040—a period well within the lifetime of much of the global
population. The report “is quite a shock, and quite concerning,” said Bill Hare, an author of
previous IPCC reports and a physicist with Climate Analytics, a nonprofit organization. “We
were not aware of this just a few years ago.” The report was the first to be commissioned by
world leaders under the Paris agreement, the 2015 pact by nations to fight climate change.

The authors of the 2018 IPCC report project that if greenhouse gas emissions continue at the
current rate, the atmosphere will warm by as much as 2.7 degrees Fahrenheit (1.5 degrees
Celsius) above preindustrial levels by 2040, inundating coastlines and intensifying droughts and
poverty. Previous work had focused on estimating the damage if average temperatures were to
rise by a larger number, 3.6 degrees Fahrenheit (2 degrees Celsius), because that was the
threshold scientists previously considered for the most severe effects of climate change. The
2018 IPCC report, however, shows that many of those effects will come much sooner, at the 2.7-
degree mark.

Executive Order 13990 of January 20, 2021 (Protecting Public Health and the Environment and
Restoring Science To Tackle the Climate Crisis) sets the policy of the Biden Administration to
“...reduce greenhouse gas emissions; to bolster resilience to the impacts of climate change...”.
Executive Order (EO) 13990 Section 5 (Accounting for the Benefits of Reducing Climate
Pollution) at (a) states, “It is essential that agencies capture the full costs of greenhouse gas
emissions as accurately as possible, including by taking global damages into account. Doing so
facilitates sound decision-making, recognizes the breadth of climate impacts, and supports the
international leadership of the United States on climate issues.”

Executive Order 14008 of January 27, 2021 (Tackling the Climate Crisis at Home and Abroad)
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begins, “The United States and the world face a profound climate crisis. We have a narrow
moment to pursue action at home and abroad in order to avoid the most catastrophic impacts of
that crisis and to seize the opportunity that tackling climate change presents.” Further, President
Biden’s Executive Order 14027 calls it a “global climate crisis” (emphasis added).

President Biden’s April 22, 2022 Executive Order 14072 calls on the Secretaries of Agriculture
and the Interior, within one year, to “define, identify, and complete an inventory of old-growth
and mature forests on Federal lands, accounting for regional and ecological variations, as
appropriate, and making the inventory publicly available.” (Emphasis added.) EO 14072
recognizes, “Forests provide clean air and water, sustain the plant and animal life fundamental to
combating the global climate and biodiversity crises, and hold special importance to Tribal
Nations.” (Emphasis added.) The Fact Sheet accompanying that E.O. recognizes:

America’s forests are a key climate solution, absorbing carbon dioxide equivalent to more
than10% of U.S. annual greenhouse gas emissions. Federal lands are home to many of the
nation’s mature and old-growth forests, which serve as critical carbon sinks, cherished
landscapes, and unique habitats.

The Executive Order will “Safeguard mature and old-growth forests on federal lands, as part of a
science-based approach to reduce wildfire risk” and “Enlist nature to address the climate
crisis with comprehensive efforts to deploy nature-based solutions that reduce emissions and
build resilience.” (Id., emphasis added.)

We incorporate our August 5, 2022 letter to the Forest Service and BLM in response to the July
15, 2022 Biden Administration Request For Information seeking input on the development of a
definition for old-growth and mature forests on Federal lands and requesting public input on a
series of questions.

On April 18, 2023 Deputy Chief, Christopher B. French issued a memo to Regional Foresters
entitled “Mature Old Growth Guidance: Infrastructure and Investment Jobs Act and Executive
Order 14072”. It states:

In response to E.O. 14072, we recently completed the mature and old-growth (MOG)
inventory that is built on the existing old-growth definitions developed by each region over
the past 30 years. The inventory methods categorize MOG using approximately 200
combinations of forest type, productivity level and biophysical setting. We will shortly
issue guidance on using this information. Specific Forest Plan content should guide
operations to maintain or contribute toward the restoration of the structure and composition
of classified old-growth stands.

(Emphasis added.) Part of any reasonable interpretation of “inventory” as applied to forests
would be—is any particular place in a forest inside the mature and old-growth inventory, or is it
not? At this point, the Biden Administration has not produced an inventory that could answer
such a question, despite the suggestions it has. No spatially specific or ecological definition of
old growth was adopted, which would have incorporated old growth and mature forests’
relationships to wildlife, water, and many other natural values.
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In “Mature and Old-Growth Forests: Definition, Identification, and Initial Inventory on Lands
Managed by the Forest Service and Bureau of Land Management Fulfillment of Executive Order
14072, Section 2(b)” released along with the French memo, we read:

This initial inventory report is national in scale and presents estimates of old-growth and
mature forests across all lands managed by the Forest Service and BLM. In preparing this
report, published scientific literature was reviewed and scientists were consulted to
understand the current work in this area and to get technical assistance in providing what
was needed to respond to Executive Order 14072. Some cited references (e.g., ""in
preparation" notations) have not yet undergone scientific peer review and are
therefore subject to change.

(Emphases added.) Nothing in the reports just released nor in EO 14072 itself recognize the threat of
logging to old growth and mature forests.

At this point, any lofty goals for EO 14072 as claimed by the president remain remote. Of huge
concern to the global community, this includes prioritizing the role of forests as natural climate
solutions, instead of targeting them to serve the prevailing capitalist consumptive values that
chronically threaten the entire biosphere and our collective future.

DellaSala, et al. (2023) argue:

...for stepped-up MOG protections by building on the exemplary Tongass National Forest
in Alaska where roadless area protections containing MOG, previously removed under the
Trump administration, were recently reinstated by the Biden administration while also
supporting an economic transition out of old-growth logging and into previously logged but
reforested sites. Nationwide MOG protections would establish U.S. leadership on the Paris
Climate Agreement (natural sinks and reservoirs) and the Glasgow Forest Pledge to end
deforestation and forest degradation. It would demonstrate progress toward 30 x 30 and
present a global model for effective forest and climate response.

The Draft EIS for the NPCNF’s revised forest plan admits, “The current 1987 Forest Plans do
not address climate change.” That same Draft EIS includes these definitions:

Carbon Pool: an area that contains an accumulation of carbon or carbon-bearing
compounds or having the potential to accumulate such substances. May include live and
dead material, soil material, and harvested wood products.
Carbon Stock: the amount or quantity contained in the inventory of a carbon pool.
Neither of the terms “Carbon stock” or “carbon pool” appeared in the Dead Laundry EA. Nor did
the word “climate” appear, except as part of the title of a section of the EA. This is the EA’s

analysis of the subject in its entirety:

See Talberth, 2023 for a discussion on how the draft EIS and draft Revised Forest Plan fail to
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account for life cycle greenhouse gas emissions (emissions from logging, road building and
livestock grazing) and how they're elevated over the long term as compare to natural, unlogged
and ungrazed forests); (b) changes in carbon sequestration capacity (logging turns forest from net
carbon accumulators into carbon emitters for at least 15 years after logging), and (c) changes in
climate resiliency—which means how more much less logged forests are capable of withstanding
the ongoing impacts of climate change as compared to natural mature and old forests. There has
been much peer-reviewed science on these topics (as cited in this Objection) that has emerged in
recent years, which the FS consistently ignores.

Climate Change

The combined Nez Perce-Clearwater National Forests represent a very small amount of the
carbon stored in forests in the United States (Heath et al. 2011). Given the available data
and tools (USDA 2015; USDA 2016a), patterns and trends of carbon dynamics are best
determined at larger scales and over long periods of time. This project and others taking
place on the forest will at most affect a very small percentage of the forest carbon stocks,
and a small fractional proportion of the total forest carbon stocks of the United States. The
affected forest lands in this proposal would remain forests, not be converted to other land
uses, and long-term forest services and benefits would be maintained. As such, the long-
term cumulative effects of forest management will have little impact overall on a potential
future scenario of carbon accumulation and loss. None of the alternatives would have a
measurable impact on carbon stocks in either the short nor long term, because the area of
treatment is a small fraction relative to regional and global carbon stocks (Z-001; NPC
Forests Carbon Cycling and Storage Specialist Report).

As noted above, the project’s purpose and need is skewed heavily toward departures from
historic conditions. Yet, in relying on such historic conditions to inform project activities, the FS
fails to account for the fact that climate change is fundamentally altering the agency’s
assumptions about the efficacy of the proposed actions. In other words, the FS cannot rely solely
on historic reference conditions to formulate its vegetation treatments. Rather, the agency must
also include current reference conditions from areas that have a passive management emphasis,
in addition to future reference conditions based on the best available climate models.

Recent science supports the need to look beyond historical references to inform proposed
actions: “in a time of pervasive and intensifying change, the implicit assumption that the future
will reflect the past is a questionable basis for land management (Falk 2017).” Coop et al., 2020.
While it is useful to understand how vegetative conditions have departed from those in the past,
(and the role mixed-severity fire played in Ponderosa pine dominated stands), the FS cannot rely
on them to define management actions, or reasonably expect the action alternatives will result in
restoring ecological processes. Given changing climate conditions, the FS should emphasize
reference conditions based on current and future ranges of variability, and less on historic
departures. Further, the agency needs to shift its management approach to incorporate the
likelihood that no matter what vegetation treatments it implements, there are going to be future
forest wildfire-triggered conversions to other vegetation types. As such, the FS cannot rely on the
success of resistance strategies, as Coop et al., 2020 explains:

Contemporary forest management policies, mandates, and science generally fall within the
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paradigm of resisting conversion, through on-the-ground tactics such as fuel reduction or
tree planting. Given anticipated disturbance trajectories and climate change, science
syntheses and critical evaluations of such resistance approaches are needed because of their
increasing relevance in mitigating future wildfire severity (Stephens et al. 2013, Prichard et
al. 2017) and managing for carbon storage (Hurteau et al. 2019b). Managers seeking to
wisely invest resources and strategically resist change need to understand the efficacy and
durability of these resistance strategies in a changing climate. Managers also require new
scientific knowledge to inform alternative approaches including accepting or directing
conversion, developing a portfolio of new approaches and conducting experimental
adaptation, and to even allow and learn from adaptation failures.

Moreseo, the Forest Plan defines areas as suitable for timber production where there is
reasonable assurance that such lands can be adequately restocked. Given the changing ecological
conditions due to the climate crisis, the likely decreased effectiveness of resistance strategies
described by Coop et al, 2020 and the increased risk of vegetative conversion, (especially within
areas of regeneration harvest), the FS must provide reasonable assurances that lands proposed for
timber production can in fact be adequately restocked, which includes the anticipated time frame.
Further, assurances that harvested areas will be replanted are not sufficient to demonstrate trees
will be viable as climate crisis impacts increase.

Further, equally important to acknowledging the limitations of resistance strategies is the fact
that other pertinent scientific findings show warming and drying trends are having a major
impact on forests, resulting in tree die-off even without wildfire or insect infestation. See, e.g.,
Parmesan, 2006; Breshears et al. 2005; Allen et al. 2010, 2015; Anderegg et al. 2012; Williams
et al. 2013; Overpeck 2013; Funk et al. 2014; Millar and Stephenson 2015; Gauthier et al. 2015;
Ault et al. 2016 (“business-as-usual emissions of greenhouse gases will drive regional warming
and drying, regardless of large precipitation uncertainties”); Vose et al. 2016 (“In essence, a
survivable drought of the past can become an intolerable drought under a warming climate”).

Given the fallacies of using historic conditions as a reference for desired conditions and the
uncertainty that treatments will maintain or restore ecological integrity in the context of climate
change and likely forest conversion scenarios, the FS must reevaluate its assumptions about its
proposed vegetative treatments, especially in regards to restocking success and species
composition. Significant controversy exists as to the need for such treatments given the improper
use and reliance on historic conditions. In fact, there is a high likelihood based on the
aforementioned studies that some areas will not regenerate and will instead result in conversion
to different vegetative groups. The FS should consider whether attrition due to climate change
will reduce tree densities sufficiently so that thinning treatments are not needed to meet the
project’s purpose. NEPA mandates that the agency address this controversy and science that
contradicts agency assumptions in an EIS.

In addition to the questionable success of the FS’s pursuit of resistance strategies underlying its
proposed actions, the agency must also reconsider numerous other assumptions. In fact, many of
the agency’s assumptions run contrary to the most recent science regarding the impact of logging
on wildfire behavior, resilience of the forest to large-scale disturbances, and ability to provide
quality wildlife habitat. Many of the scientific studies cited within our comments call into
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question the FS assumption that its proposed actions will achieve the stated purpose and need.
Ultimately, the agency cannot assert that there is broad consensus in the scientific literature that
commercial timber harvest or thinning in combination with prescribed fire reduces the potential
for high severity wildfire to the extent characterized in the EA. For example, we have seen the
FS rely heavily on Prichard et al. 2021 to support its proposed actions and assert broad scientific
consensus as to their efficacy. Yet, even here the researchers raise several factors that the FS
must address in an EIS. For example, they explain:

Fuel reduction treatments are not appropriate for all conditions or forest types (DellaSala et
al. 2004, Reinhardt et al. 2008, Naficy et al. 2016). In some mesic forests, for instance,
mechanical treatments may increase the risk of fire by increasing sunlight exposure to the
forest floor, drying surface fuels, promoting understory growth, and increasing wind speeds
that leave residual trees vulnerable to wind throw (Zald and Dunn 2018, Hanan et al. 2020).
Such conclusions indicate that treatments within areas of mesic site conditions may not be
appropriate.

In addition, Prichard et al, 2021 explains the following:

In other forest types such as subalpine, subboreal, and boreal forests, low crown base
heights, thin bark, and heavy duff and litter loads make trees vulnerable to fire at any
intensity (Agee 1996, Stevens et al 2020). Fire regimes in these forests, along with
lodgepole pine, are dominated by moderate- and high-severity fires, and applications of
forest thinning and prescribed underburning are generally inappropriate.

Ultimately, what the agency proposes is a long-term active management regime that will require
repeated tree cutting and burning since nowhere does the FS state it has any plans to allow
unmanaged wildfire to play its natural ecological role. This equates to perpetual management
with logging and prescribed burning, which is hardly ecological restoration. The FS’s misguided
efforts to mimic natural disturbance patterns fail to allow natural processes to function, causing
unknown long-term results.

Ecological resilience, which the FS implies it is creating through this project, is not the absence
of natural disturbances like wildfire or beetle kill, rather it is the opposite (DellaSala and Hanson,
2015, Chapter 1, pp. 12-13). What the FS promotes is the human control of the forest ecosystem
through mechanical and other heavy-handed means to maintain unnatural stasis by eliminating,
suppressing or altering natural disturbances such as wildfire, to facilitate the extraction of
commercial resources for human use. This is the antithesis of ecological resilience and
conservation of native biodiversity. Ecological resilience is the ability to ultimately return to
predisturbance vegetation types after a natural disturbance, including higher-severity fire. This
sort of dynamic equilibrium, where a varied spectrum of succession stages is present across the
larger landscape, tends to maintain the full complement of native biodiversity on the landscape.
(Thompson et al., 2009).

The FS must consider and disclose the direct, indirect, and cumulative impacts of the proposed

project on climate change, as well as the direct, indirect, and cumulative impacts of climate
change on the proposed action. Climatic conditions, particularly extreme rainfall, snowmelt, and
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flooding, pose substantial risks to the infrastructure on and near the National Forests. See Six et
al., 2018 (studying increased mortality of trees, driven directly or indirectly by climate change),
and Schoennagel et al., 2017. These events result in damage or destruction of infrastructure and
impacts to environmental resources. Rapid climate change is very likely to increase the size and
frequency of these climatic stressors, increasing the hazards and risk to infrastructure, people,
and ecosystems. These concerns are especially important given the project area is alleged to
include the WUI, and as a result cumulative impacts from this project and climate change are
likely to have devastating impacts to people living in or near the WUI.

The FS must also consider and disclose in an EIS how changes in weather patterns due to climate
change, including drought and extreme winds, play a major role in wildfire behavior and wildfire
risk. Ignoring these factors will ignore key relevant factors that affect the agency’s claimed
purpose and need.

Final Guidance for Federal Departments and Agencies on Consideration of Greenhouse Gas
Emissions and the Effects of Climate Change in National Environmental Policy Act Reviews.

The FS must disclose and acknowledge the legal and regulatory framework that should guide its
analysis of climate impacts, including the recently reinstated CEQ GHG guidance titled, “NEPA
Guidance on Consideration of Greenhouse Gas Emissions” (Feb. 19, 2021). In light of the
guidance’s reinstatement, the FS must apply CEQ’s 2016 NEPA climate guidance (or provide a
non-arbitrary basis for declining to do so). The guidance contains specific directions concerning
how agencies should analyze climate impacts from site-specific forest management projects
(using the example of “a prescribed burn”) that the agency must consider.

Further, the project will have direct, indirect, and cumulative impacts on climate change because
the vegetation treatments will impact the ecosystem’s ability to store carbon. Many of the area’s
forests are likely currently acting as carbon sinks, meaning they are storing more carbon than
they are emitting. Science makes clear that the proposed action will likely worsen climate
emissions by removing trees that are currently fixing carbon, turning them into wood products
(which results in a significant loss of that carbon fixed in wood), and leaving a landscape with
fewer or no trees and (eventually) seedlings that fix far less carbon than mature forests for
decades if not centuries.

The Council on Environmental Quality Guidance, 2016 acknowledges, “‘changes in our climate
caused by elevated concentrations of greenhouse gases in the atmosphere are reasonably
anticipated to endanger the public health and public welfare of current and future generations.” It
directs federal agencies to consider the extent to which a proposed action such as the Dead
Laundry timber sale would contribute to climate change. It rejects as inappropriate any notion
that this timber sale is of too small a scale for such consideration:

Climate change results from the incremental addition of GHG emissions from millions of
individual sources, which collectively have a large impact on a global scale. CEQ
recognizes that the totality of climate change impacts is not attributable to any single
action, but are exacerbated by a series of actions including actions taken pursuant to
decisions of the Federal Government. Therefore, a statement that emissions from a
proposed Federal action represent only a small fraction of global emissions is essentially a
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statement about the nature of the climate change challenge, and is not an appropriate basis
for deciding whether or to what extent to consider climate change impacts under NEPA.
Moreover, these comparisons are also not an appropriate method for characterizing the
potential impacts associated with a proposed action and its alternatives and mitigations
because this approach does not reveal anything beyond the nature of the climate change
challenge itself: the fact that diverse individual sources of emissions each make a relatively
small addition to global atmospheric GHG concentrations that collectively have a large
mpact.

The EPA has also rejected that same kind of analysis because cumulative effects would always
dilute individual timber sale effects. (USDA Forest Service, 2016d at pp. 818-19).

So the FS must quantify greenhouse gas emissions. The agency can only use a qualitative
method if tools, methodologies, or data inputs are not reasonably available, and if that is the case,
there needs be rationale as to why a quantitative analysis is not warranted. There are plenty of
quantitative tools for this analysis. See https://ceq.doe.gov/guidance/ghg-accounting-tools.html;
USDA 2014. We seen nothing in the EA to indicate the FS is acting in consistency with this
guidance.

Logging harms potential of forest ecosystems to sequester carbon and mitigate effects of
climate change

The 2012 Planning Rule recognizes, in its definition of Ecosystem services, the “Benefits people
obtain from ecosystems, including: (2) Regulating services, such as long term storage of carbon;
climate regulation...” The Committee of Scientists, 1999 recognize the importance of forests for
their contribution to global climate regulation.

McKinley et al., 2011, state:

e ...most of the aboveground carbon stocks are retained after fire in dead tree biomass,
because fire typically only consumes the leaves and small twigs, the litter layer or duff,
and some dead trees and logs.

* Generally, harvesting forests with high biomass and planting a new forest will reduce
overall carbon stocks more than if the forest were retained, even counting the carbon
storage in harvested wood products (Harmon et al. 1996, Harmon et al. 2009). Thinning
increases the size and vigor of individual trees, but generally reduces net carbon storage
rates and carbon storage at the stand level (Schonau and Coetzee 1989, Dore et al. 2010).

* Methane release from anaerobic decomposition of wood and paper in landfills reduces
the benefit of storing carbon because methane has about 25 times more global warming
potential than CO2. For some paper, the global warming potential of methane release
exceeds its carbon storage potential,

* There are two views regarding the science on carbon savings through fuel treatments.

Some studies have shown that thinned stands have much higher tree survival and lower
carbon losses in a crown fire (Hurteau et al. 2008) or have used modeling to estimate
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lower carbon losses from thinned stands if they were to burn (Finkral and Evans 2008,
Hurteau and North 2009, Stephens et al. 2009). However, other stand-level studies have
not shown a carbon benefit from fuel treatments (Reinhardt et al. 2010), and evidence
from landscape-level modeling suggests that fuel treatments in most forests will decrease
carbon (Harmon et al. 2009, Mitchell et al. 2009) even if the thinned trees are used for
biomass energy. Because the occurrence of fires cannot be predicted at the stand level,
treating forest stands without accounting for the probability of stand-replacing fire could
result in lower carbon stocks than in untreated stands (Hanson et al. 2009, Mitchell et al.
2009). More research is urgently needed to resolve these different conclusions because
thinning to reduce fuel is a widespread forest management practice in the United States
(Battaglia et al. 2010).

Logging, especially large trees as the Dead Laundry EA proposes, would exacerbate climate
change. Mildrexler, et al., 2020 state:

Large-diameter trees store disproportionally massive amounts of carbon and are a major
driver of carbon cycle dynamics in forests worldwide.

We examined the proportion of large-diameter trees on National Forest lands east of the
Cascade Mountains crest in Oregon and Washington, their contribution to overall
aboveground carbon (AGC) storage, and the potential reduction in carbon stocks
resulting from widespread harvest. We analyzed forest inventory data collected on 3,335
plots and found that large trees play a major role in the accumulated carbon stock of these
forests. Tree AGC (kg) increases sharply with tree diameter at breast height (DBH; cm)
among five dominant tree species. Large trees accounted for 2.0 to 3.7% of all stems
(DBH = 17 or 2.54 cm) among five tree species; but held 33 to 46% of the total AGC
stored by each species. Pooled across the five dominant species, large trees accounted for
3% of the 636,520 trees occurring on the inventory plots but stored 42% of the total
AGC. A recently proposed large-scale vegetation management project that involved
widespread harvest of large trees, mostly grand fir, would have removed ~44% of the
AGC stored in these large-diameter trees, and released a large amount of carbon dioxide
into the atmosphere.

Given the urgency of keeping additional carbon out of the atmosphere and continuing
carbon accumulation from the atmosphere to protect the climate system, it would be
prudent to continue protecting ecosystems with large trees for their carbon stores, and
also for their co-benefits of habitat for biodiversity, resilience to drought and fire, and
microclimate buffering under future climate extremes.

See also DeLuca, 2009. Also, Lutz et al., 2018 (co-authored by dozens of scientists)
“recommend managing forests for conservation of existing large-diameter trees or those that can
soon reach large diameters as a simple way to conserve and potentially enhance ecosystem
services.” DeLuca, 2009 points to research that “showed that if the objective of management is
carbon storage, old-growth forests are better left standing. ...Old growth, rather than being
thought of as stagnant with respect to carbon fixation, can sequester atmospheric carbon dioxide
long past the achievement of old-growth conditions.”
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One value the 1989 Chief’s Position Statement on National Forest Old Growth Values did not
anticipate is forests’ contributions toward a stable climate. Given the dire climate crisis in which
we find ourselves, and in order to serve all other values, the FS must analyze and disclose the
carbon sequestration potential of the landscapes and ecosystems within which old growth is
found.

Law and Moomaw, 2023 state: “Forests are critically important for slowing climate change.
They remove huge quantities of carbon dioxide from the atmosphere — 30% of all fossil fuel
emissions annually — and store carbon in trees and soils. Old and mature forests are especially
important: They handle droughts, storms and wildfires better than young trees, and they store
more carbon.”

Law et al. (2022), in a paper entitled “Creating Strategic Reserves to Protect Forest Carbon and
Reduce Biodiversity Losses in the United States” assert that “many of the current and proposed
forest management actions in the United States are not consistent with climate goals, and that
preserving 30 to 50% of lands for their carbon, biodiversity and water is feasible, effective, and
necessary for achieving them.”

In a January 12, 2023 News Release, scientists (Birdsey et al., 2023) point out that “Mature
Federal Forests Play an Outsized Role in the Nation’s Climate Strategy.” They state:

A new study published in the peer-reviewed journal Forests and Global Change presents
the nation’s first assessment of carbon stored in larger trees and mature forests on 11
national forests from the West Coast states to the Appalachian Mountains. This study is a
companion to prior work to define, inventory and assess the nation’s older forests
published in a special feature on “natural forests for a safe climate” in the same journal.
Both studies are in response to President Biden’s Executive Order to inventory mature and
old-growth forests for conservation purposes and the global concern about the
unprecedented decline of older trees.

At a time when species are going extinct faster than any period in human history, the survival of
species and persistence of healthy ecosystems requires science-based decisions. A new analysis
by NatureServe addresses five essential questions about biodiversity—the variety of life on Earth—
that need to be answered if we are going to effectively conserve nature. In the first report of its
kind, NatureServe, 2023 reveals an alarming conclusion: 34% of plants and 40% of animals are
at risk of extinction, and 41% of ecosystems are at risk of range-wide collapse. The analyses
presented in the report inform how to effectively and efficiently use our financial resources to
make the best conservation decisions.

In 2022 over 90 scientists working at the intersection of ecosystems and climate change sent a
letter to Canada’s Prime Minister Justin Trudeau, “Regarding the Protection of Canada’s Primary

Forests.” They state:

When primary forests, whether in Canada or elsewhere, are logged they release significant
amounts of carbon dioxide, exacerbating climate change. Because primary forest
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ecosystems store more carbon than secondary forests, replacing primary forests with
younger stands, as Canada is doing, ultimately reduces the forest ecosystem’s overall
carbon stocks, contributing to atmospheric greenhouse gas levels.

Even if a clearcut forest eventually regrows, it can take over a decade to return to being a
net absorber of carbon, and the overall carbon debt in carbon stocks that were removed
from older forests can take centuries to repay, a luxury we simply no longer have. Recent
studies also indicate that soil disturbance associated with logging results in large emissions
of methane (CH4), a powerful greenhouse gas second only to CO2 in its climate forcing
effects.

In a scientific finding contradicting typical FS logging justifications, Harmon et al. (2022),
showed the vast majority of carbon stored in trees before two large wildfires in California’s
Sierra Nevada mountain range remained there after the fires.

The FS must reevaluate its normal assumptions about its proposed vegetation manipulations in
regards to restocking success and species composition. Significant controversy exists as to the
need for such manipulations given the improper use and reliance on historic conditions. In fact,
there is a high likelihood based on the aforementioned studies that some areas will not regenerate
and will instead result in conversion to different vegetative groups. NEPA mandates that an EIS
address this controversy and the science contradicting agency assumptions.

We fully incorporate the document, “Flat Country DEIS cmt Forest Carbon Appendix, 3-16-
2020 written by Oregon Wild. From our review of that comment letter, which includes
voluminous scientific opinion, every page is fully applicable as comments on your proposal.

Moomaw and Smith, 2017 conclude:

With the serious adverse consequences of a changing climate already occurring, it is
important to broaden our view of sustainable forestry to see forests ...as complex
ecosystems that provide valuable, multiple life-supporting services like clean water, air,
flood control, and carbon storage. We have ample policy mechanisms, resources, and
funding to support conservation and protection if we prioritize correctly.

...We must commit to a profound transformation, rebuilding forested landscapes that
sequester carbon in long-lived trees and permanent soils. Forests that protect the climate
also allow a multitude of species to thrive, manage water quality and quantity and protect
our most vulnerable communities from the harshest effects of a changing climate.

Protecting and expanding forests is not an “offset” for fossil fuel emissions. To avoid
serious climate disruption, it is essential that we simultaneously reduce emissions of carbon
dioxide from burning fossil fuels and bioenergy along with other heat trapping gases and
accelerate the removal of carbon dioxide from the atmosphere by protecting and expanding
forests. It is not one or the other. It is both!
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Achieving the scale of forest protection and restoration needed over the coming decades
may be a challenging concept to embrace politically; however, forests are the only option
that can operate at the necessary scale and within the necessary time frame to keep the
world from going over the climate precipice. Unlike the fossil fuel companies, whose
industry must be replaced, the wood products industry will still have an important role to
play in providing the wood products that we need while working together to keep more
forests standing for their climate, water, storm protection, and biodiversity benefits.

It may be asking a lot to “rethink the forest economy” and to “invest in forest stewardship,”
but tabulating the multiple benefits of doing so will demonstrate that often a forest is worth
much more standing than logged. Instead of subsidizing the logging of forests for lumber,
paper and fuel, society should pay for the multiple benefits of standing forests. It is time to
value U.S. forests differently in the twenty-first century. We have a long way to go, but
there is not a lot of time to get there.

Climate change and its consequences are effectively irreversible which implicates certain legal
consequences under NEPA and NFMA and ESA (e.g., 40 CFR § 1502.16; 16 USC §1604(g); 36
CFR §219.12; ESA Section 7; 50 CFR §§402.9, 402.14). All net carbon emissions from logging
represent “irretrievable and irreversible commitments of resources.”

The Dead Laundry EA doesn’t recognize or analyze highly relevant information or even consider
scientific information that questions its underlying assumptions and makes them scientifically
controversial. This is compounded by the multitude of timber sales in this Forest, which
represent cumulative effects that could be analyzed for carbon sequestration and global warming
impacts at local and regional levels.

Forests are carbon sinks—they store carbon in both the soils and the vegetation. Carbon sinks are
important for mitigating the impacts of climate change. The U.S. has many forests owned by the
public and managed by the Forest Service. Harvesting wood “represents the majority of [carbon]
losses from US forest....” Harris et al. 2016. Additionally, Achat et al. 2015 has estimated that
intensive biomass harvests could constitute an important source of carbon transfer from forests to
the atmosphere. Pacific Northwest forests hold live tree biomass equivalent or larger than
tropical forests. Law and Waring 2015. “Alterations in forest management can contribute to
increasing the land sink and decreasing emissions by keeping carbon in high biomass forests,
extending harvest cycles, reforestation, and afforestation.” Law et al. 2018. The EA has no
genuine carbon accounting of the carbon outputs of the proposed project.

Buotte et al. 2019 published an article prioritizing forest lands for preservation based on “carbon
priority ranking with measures of biodiversity.” This is new and important information that the
FS must consider. The researchers mapped “high carbon priority forests in the western US
exhibit features of older, intact forest with high structural diversity[], including carbon density
and tree species richness.” Here is the map from that article:
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Fic. 1. Forested land in the western conterminous United States classified into priority for preservation to mitigate climate
change based on the spatial co-occurrence of low vulnerability to drought and fire and low, medium, and high potential carbon
sequestration. WA, Washington; ID, Idaho; MT, Montana; OR, Oregon; CA, California; NV, Nevada; UT, Utah; CO, Colorado;
AZ, Arizona; NM, New Mexico.

The above ranks the NPCNF at medium, with pockets of high. This Forest’s potential to sequester
carbon is significant. Profita (Jan. 1, 2020).

Logging does not serve to increase carbon sequestration in the future. McKinley et al. 2011
states, “Because forest carbon loss contributes to increasing climate risk and because climate
change may impede regeneration following disturbance, avoiding deforestation and promoting
regeneration after disturbance should receive high priority as policy considerations.” One
specific strategy McKinley et al. also discusses is decreasing forest harvests, either by interval or
intensity, to increase forest carbon stocks. McKinley et al. 2011 recognizes, “Generally,
harvesting forests with high biomass and planting a new forest will reduce overall carbon stocks
more than if the forest were retained, even counting the carbon storage in harvested wood
products.” The strategy of harvesting and replanting might work for southeastern forests, but not
for the NPCNF. Avoiding deforestation, afforestation, and reducing harvest are the first three
strategies that McKinley et al. 2011 list. McKinley et al. 2011 recognizes that avoiding
deforestation and reducing harvest as strategies for carbon storage in forests, acknowledging that
climate change may impede regeneration, contradicting the FS’s representation of it.

The FS’s position is that individual projects would have insignificant contributions to global
carbon emissions. The obvious problem with that viewpoint is, once can say the same thing
about every source of carbon dioxide and other greenhouse gas emission on earth, and likewise
justify inaction. In their comments on the KNF’s Draft EIS for the Lower Yaak, O'Brien, Sheep
project, the EPA rejected that sort of analysis, basically because that cumulative effects scale
dilutes project effects. (See USDA Forest Service, 2016d at 818-19.) We would add that, if the
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FS wants to refer to a wider scope to analyze its carbon footprint, we suggest that it actually
conduct such a cumulative effect analysis and disclose it in a NEPA document.

Depro et al., 2008 found that ending commercial logging on U.S. national forests and allowing
forests to mature instead would remove an additional amount of carbon from the atmosphere
equivalent to 6 percent of the U.S. 2025 climate target of 28 percent emission reductions.

Forest recovery following logging and natural disturbances are usually considered a given. But
forests have recovered under climatic conditions that no longer exist. Higher global temperatures
and increased levels of disturbance are contributing to greater tree mortality in many forest
ecosystems, and these same drivers can also limit forest regeneration, leading to vegetation type
conversion. (Bart et al., 2016.)

Best available science supports the proposition that forest policies must shift away from logging
if carbon sequestration is prioritized.” Forests must be preserved indefinitely for their carbon
storage value. Forests that have been logged should be allowed to convert to eventual old-growth
condition. Such management has the potential to double the current level of carbon storage in
some regions. (See Harmon and Marks, 2002; Harmon, 2001; Harmon et al., 1990; Homann et
al., 2005; Law, 2014; Solomon et al., 2008; Turner et al., 1995; Turner et al., 1997; Woodbury et
al., 2007.)

Moomaw and Smith, 2017 state:

Multiple studies warn that carbon emissions from soil due to logging are significant, yet
under-reported. One study found that logging or clear-cutting a forest can cause carbon
emissions from soil disturbance for up to fifty years. Ongoing research by an N.C. State
University scientist studying soil emissions from logging on Weyerhaeuser land in North
Carolina suggests that “logging, whether for biofuels or lumber, is eating away at the
carbon stored beneath the forest floor.”

Moomaw and Smith, 2017 examined the scientific evidence implicating forest biomass removal
as contributing to climate change:

All plant material releases slightly more carbon per unit of heat produced than coal.
Because plants produce heat at a lower temperature than coal, wood used to produce
electricity produces up to 50 percent more carbon than coal per unit of electricity.

? “More logging and reforestation occur annually in the U.S., including on our public lands, than in any
other nation in the world.” John Muir Project of Earth Island Institute 2018. Protecting Forests from
Logging: The Missing Piece Necessary to Combat Climate Change. See also Hansen et al 2013 High-
resolution Global Maps of 21%-Century Forest Cover Change. Science 342: 850-853; Prestemon, J.P., et
al. 2015. The global position of the U.S. forest products industry.
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Trees are harvested, dried, and transported using fossil fuels. These emissions add about 20
percent or more to the carbon dioxide emissions associated with combustion.

Keith et al., 2009 state:

Both net primary production and net ecosystem production in many old forest stands have
been found to be positive; they were lower than the carbon fluxes in young and mature
stands, but not significantly different from them. Northern Hemisphere forests up to 800
years old have been found to still function as a carbon sink. Carbon stocks can continue to
accumulate in multi-aged and mixed species stands because stem respiration rates decrease
with increasing tree size, and continual turnover of leaves, roots, and woody material
contribute to stable components of soil organic matter. There is a growing body of evidence
that forest ecosystems do not necessarily reach an equilibrium between assimilation and
respiration, but can continue to accumulate carbon in living biomass, coarse woody debris,
and soils, and therefore may act as net carbon sinks for long periods. Hence, process-based
models of forest growth and carbon cycling based on an assumption that stands are even-
aged and carbon exchange reaches an equilibrium may underestimate productivity and
carbon accumulation in some forest types. Conserving forests with large stocks of biomass
from deforestation and degradation avoids significant carbon emissions to the atmosphere.
Our insights into forest types and forest conditions that result in high biomass carbon
density can be used to help identify priority areas for conservation and restoration.

Hanson, 2010 addresses some of the false notions often misrepresented as “best science” by
agencies, extractive industries and the politicians they’ve bought:

Our forests are functioning as carbon sinks (net sequestration) where logging has been
reduced or halted, and wildland fire helps maintain high productivity and carbon storage.

Even large, intense fires consume less than 3% of the biomass in live trees, and carbon
emissions from forest fires is only tiny fraction of the amount resulting from fossil fuel
consumption (even these emissions are balanced by carbon uptake from forest growth and
regeneration).

"Thinning" operations for lumber or biofuels do not increase carbon storage but, rather,
reduce it, and thinning designed to curb fires further threatens imperiled wildlife species
that depend upon post-fire habitat.

Campbell et al., 2012 also refutes the notion that fuel-reduction treatments increase forest carbon
storage in the western US:

It has been suggested that thinning trees and other fuel-reduction practices aimed at
reducing the probability of high-severity forest fire are consistent with efforts to keep
carbon (C) sequestered in terrestrial pools, and that such practices should therefore be
rewarded rather than penalized in C-accounting schemes. By evaluating how fuel
treatments, wildfire, and their interactions affect forest C stocks across a wide range of
spatial and temporal scales, we conclude that this is extremely unlikely. Our review reveals
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high C losses associated with fuel treatment, only modest differences in the combustive
losses associated with high-severity fire and the low-severity fire that fuel treatment is
meant to encourage, and a low likelihood that treated forests will be exposed to fire.
Although fuel-reduction treatments may be necessary to restore historical functionality to
fire-suppressed ecosystems, we found little credible evidence that such efforts have the
added benefit of increasing terrestrial C stocks.

Mitchell et al. (2009) also refutes the assertion that logging to reduce fire hazard helps store
carbon, and conclude that although thinning can affect fire, management activities are likely to
remove more carbon by logging than will be stored by trying to prevent fire.

Harmon, 2009 is the written record of “Testimony Before the Subcommittee on National Parks,
Forests, and Public Lands of the Committee of Natural Resources for an oversight hearing on
The Role of Federal Lands in Combating Climate Change.” The author “reviews, in terms as
simple as possible, how the forest system stores carbon, the issues that need to be addressed
when assessing any proposed action, and some common misconceptions that need to be
avoided.” His testimony begins, “I am here to ...offer my expertise to the subcommittee. I am a
professional scientist, having worked in the area of forest carbon for nearly three decades.
During that time I have conducted numerous studies on many aspects of this problem, have
published extensively, and provided instruction to numerous students, forest managers, and the
general public.”

Climate change science suggests that logging for sequestration of carbon, logging to reduce wild
fire, and other manipulation of forest stands does not offer benefits to climate. Rather, increases
in carbon emissions from soil disturbance and drying out of forest floors are the result. The FS
must minimize manipulation of forest stands, especially stands that have not been previously
logged, allowing natural processes to function. Furthermore, logging involves the burning of
fossil fuels. Reducing fossil fuel combustion is vital. Everything from travel planning to
monitoring would have an important impact in that realm.

Old growth also helps to mitigate the effects of climate change on wildlife habitat. Frey et al.,
2016 find: “Vegetation characteristics associated with older forest stands appeared to confer a
strong, thermally insulating effect. Older forests with tall canopies, high biomass, and vertical
complexity provided cooler microclimates compared with simplified stands. This resulted in
differences as large as 2.5°C between plantation sites and old-growth sites, a temperature range
equivalent to predicted global temperature increases over the next 50 years.” They believe older,
more complex forests may help to “buffer organisms from the impacts of regional warming
and/or slow the rate at which organisms must adapt to a changing climate...” Large trees serve as
important carbon capture and storage (Stephenson et al. 2014). Also see DellaSala and Baker,
2020 and Scientists Letter, 2020. Additionally, forest canopies can buffer climate extremes and
promote microclimates that in turn provide refugia for species in the understory—on a daily
basis, buffering is most strongly related to forest cover. (Davis et al. 2019b.)

Given the urgency of preventing additional greenhouse gas emissions and continuing carbon
sequestration to mitigate climate change, it would be best to protect large trees for their carbon
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stores, and also for their co-benefits of habitat for biodiversity, resilience to drought and fire, and
microclimate buffering under future climate extremes.

Law and Moomaw (2021) assert: “Keeping trees in the ground where they are already growing is
an effective low-tech way to slow climate change.”

Achat et al. 2015 state, “Compared with other terrestrial ecosystems, forests store some of the
largest quantities of carbon per surface area of land.” Much stored carbon is within soils. (Id.)
Forest management can modify soil organic carbon stocks, losing soil organic carbon when
comparing conventional harvests like clearcutting or shelterwood cutting with unharvested
forests. (Id.) Not only does it lose the carbon stored in the soils, but cutting trees eliminates the
trees’ potential to continue to sequester carbon. (Id.)

Logging and associated activities emit vast amounts of greenhouse gases
Van der Werf, et al. 2009 discuss the effects of land-management practices and state:

(T)he maximum reduction in CO2 emissions from avoiding deforestation and forest
degradation is probably about 12% of current total anthropogenic emissions (or 15% if peat
degradation is included) - and that is assuming, unrealistically, that emissions from
deforestation, forest degradation and peat degradation can be completely eliminated.

...reducing fossil fuel emissions remains the key element for stabilizing atmospheric CO2
concentrations.

(E)fforts to mitigate emissions from tropical forests and peatlands, and maintain existing
terrestrial carbon stocks, remain critical for the negotiation of a post-Kyoto agreement.
Even our revised estimates represent substantial emissions ...

Interaction of management actions and climate change

Vegetation management efforts that propose attempting to replicate pre-European conditions
ignores the larger pattern of climate, ignores climate change, and ignores natural succession.
Millar and Wolfenden 1999 discuss important patterns within the context of climate change.

The FS (in USDA Forest Service, 2017b) discusses some effects of climate change on forests,
including the following statement “In many areas, it will no longer be possible to maintain
vegetation within the historical range of variability. Land management approaches based on
current or historical conditions will need to be adjusted.” Yet, the EA lacks any
acknowledgement, awareness or analysis that achieving the desired conditions is very much
climate dependent. The EA has no scientific basis to support its assumption that proposed
“treatments” will result in sustainable vegetation conditions under increasing temperatures.

Furthermore, the FS doesn’t present a scientific basis to support its assumption that proposed
“treatments” will result in sustainable vegetation conditions under increasing temperatures.
Browne et al., 2019 discussed that adaptational lag to temperature in valley oak (Quercus lobata)
can be mitigated by genome-informed assisted gene flow. Even using seed source from local
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species may not hold for management practices because trees can lag in adapting to temperature.
This has not been accounted for.

The EA fails to consider that the effects of climate change on the project area, including that the
target “historical” or desired vegetation conditions will likely not be achievable or sustainable.
The EA fails to provide any credible analysis as to how realistic and achievable its objectives are
in the context of a rapidly changing climate, along an unpredictable but definitely changing
trajectory.

The EA fails to analyze and disclose how climate change is already, and is expected to be even
more in the future, influence forest ecology. This has vast ramifications as to whether or not the
forest in the project area will respond as the FS assumes.

The EA fails to acknowledge the possibility that “...high seedling and sapling mortality rates due
to water stress, competing vegetation, and repeat fires that burn young stands,” which will likely
lead to a dramatic increase in non-forest land acres. (Johnson, et al., 2016.)

There is scientific certainty that climate change has reset the deck for future ecological
conditions. For example, Sallabanks, et al., 2001:

(L)ong-term evolutionary potentials can be met only by accounting for potential future
changes in conditions. ...Impending changes in regional climates ...have the capacity for
causing great shifts in composition of ecological communities.

Conventional wisdom dictates that forests regenerate and recover from wildfire, and that forests
can regenerate and recover from logging. And these days, “resilience” is a core tenant of FS
planning. Unfortunately, assumptions relating to historic and desired conditions are incorrect.
NEPA requires a “hard look™ at the best available science relating to future concentrations of
greenhouse gases and gathering climate risk as we move forward into an increasingly uncertain
and uncharted climate future. This has not been done. The EA does not include a legitimate
climate-risk analysis, much less one based on the best available science.

No amount of logging, thinning and prescribes burning will cure the cumulative effects
(irretrievable loss) already baked into the foreseeably impending climate chaos. “Treatments”
must be acknowledged for what they are: adverse cumulative environmental effects. Logging can
neither mitigate, nor prevent, the effects of wildfire or logging. Both disturb forests, and the
assumed resilience no longer exists. It is way too late ignore the elephant in the room.

Millar et al. 2007 state:

Over the last several decades, forest managers in North America have used concepts of
historical range of variability, natural range of variability, and ecological sustainability to
set goals and inform management decisions. An underlying premise in these approaches is
that by maintaining forest conditions within the range of presettlement conditions,
managers are most likely to sustainably maintain forests into the future. We argue that
although we have important lessons to learn from the past, we cannot rely on past forest
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conditions to provide us with adequate targets for current and future management. This
reality must be considered in policy, planning, and management. Climate variability, both
naturally caused and anthropogenic, as well as modern land-use practices and stressors,
create novel environmental conditions never before experienced by ecosystems. Under
such conditions, historical ecology suggests that we manage for species persistence within
large ecoregions.

The EA fails to consider that the effects of climate change on the project area, including that FS
target HRV or desired vegetation conditions will likely not be achievable or sustainable. The FS
is obligated to conduct an analysis as to how realistic and achievable its objectives are in the

context of a rapidly changing climate, along an unpredictable but definitely changing trajectory.

Other forest activities emit greenhouse gases

The EA fails to quantify CO2 and other greenhouse gas emissions from other common human
activities related to forest management and recreational uses. These include emissions associated
with machines used for logging and associated activities, vehicle use for administrative actions,
recreational motor vehicles, and emissions associated with livestock grazing. The FS is simply
ignoring the climate impacts of those management actions and other authorized or allowed
activities.

The FS has refused to even attempt to cumulatively examine the effects, which is significant as
the Northern Region has been approving many supersized clearcuts across the national forests of
Montana and Northern Idaho. See Bilodeau and Juel, 2021. This region has approved over
93,000 acres of supersized clearcuts just in the last seven years. How much carbon stores would
that eliminate? How much fossil fuel would be burned in the clearcutting of that acreage?

There exist quantitative tools for such analyses, such as Eve, et al., 2014. There is nothing in the
EA or supporting documents to indicate the FS is accounting for greenhouse gases in any
legitimate, quantitative manner.

It is crucial not only to protect old and mature forests, but to ensure early and mid-seral stands
can grow into new those conditions, especially since the FS has admitted, regarding mature
forests in Alaska, such forests “likely store considerably more carbon compared to younger
forests in this area (within the individual trees themselves as well as within the organic soil layer
found in mature forests).” (USDA Forest Service, 2016h.) This is because when a forest is cut,
the vast majority of the stored carbon in the forest is released over time as CO,, thereby
converting forests from a sink to a “source” or “emitter.” See, e.g., DellaSala, 2021.

Recent studies agree that maintaining forests rather than cutting them down can help reduce the
impacts of climate change. E.g., Moomaw, et al., 2019: “Stakeholders and policy makers need to
recognize that the way to maximize carbon storage and sequestration is to grow intact forest
ecosystems where possible.” (Emphasis added). Another report (Hudiburg et al., 2019)
concludes:

Allowing forests to reach their biological potential for growth and sequestration,
maintaining large trees (Lutz et al 2018), reforesting recently cut lands, and afforestation
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of suitable areas will remove additional CO2 from the atmosphere. Global vegetation
stores of carbon are 50% of their potential including western forests because of harvest
activities (Erb et al 2017). Clearly, western forests could do more to address climate change
through carbon sequestration if allowed to grow longer. (Emphasis added.)

In a literature review from leading experts on forest carbon storage, Law, et al. (2020) reported:

There is absolutely no evidence that thinning forests increases biomass stored (Zhou et al.
2013). It takes decades to centuries for carbon to accumulate in forest vegetation and soils
(Sun et al. 2004, Hudiburg et al. 2009, Schlesinger 2018), and it takes decades to centuries
for dead wood to decompose. We must preserve medium to high biomass (carbon-dense)
forest not only because of their carbon potential but also because they have the greatest
biodiversity of forest species (Krankina et al. 2014, Buotte et al. 2019, 2020).

Also see Dr. Law explaining these matters in the video, “The Surprising Truth Behind Planting
Trees and Climate Change” submitted on data disk as part of this objection.

Law and Moomaw, 2021a recently concluded:

Recent projections show that to prevent the worst impacts of climate change, governments
will have to increase their pledges to reduce carbon emissions by as much as 80%. We see
the next 10 to 20 years as a critical window for climate action, and believe that permanent
protection for mature and old forests is the greatest opportunity for near-term
climate benefits. (Emphasis added.)

Logging also doesn’t increase carbon storage in the US by reducing future fire emissions.
Research has found high carbon losses associated with “fuel treatment” and only modest
differences associated with the high-severity fire and low severity fire that fuel treatment is
meant to encourage Campbell et al. 2012. And where some disturbances like insects, disease, and
fire kill trees and lower carbon sequestration, logging has the greater impact--up to ten times the
carbon from forest fires and bark beetles together. See Harris et al. 2016. Please do an analysis
that recognizes this.

Also, logging does not keep carbon out of the atmosphere. The below graphic is from the
Josephine County Democrats Webpage, Forest Defense is Climate Defense
(https://josephinedemocrats.org/forest-defense-is-climate-defense/), where the illustrator used the
information in Gower et al. 2003 and Smith et al. 2006 to create the following illustration of how
carbon is lost into the atmosphere from logging.
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The importance of trees for carbon capture will rise especially if, as recent evidence suggests,
hopes for soils as a carbon sink may be overly optimistic. (He et al., 2016) Such a potentially
reduced role of soils doesn’t mean that forest soils won’t have a role in capture and storage of
carbon, rather it puts more of the onus on aboveground sequestration by trees, even if there is a
conversion to unfamiliar mixes of trees.

Forests affect the climate, climate affects the forests, and there’s been increasing evidence of
climate triggering forest cover loss at significant scales (Breshears et al. 2005), forcing tree
species into new distributions “unfamiliar to modern civilization” (Williams et al. 2012), and
raising a question of forest decline across the 48 United States (Cohen et al. 2016).

In 2012 Forest Service scientists reported, “Climate change will alter ecosystem services,
perceptions of value, and decisions regarding land uses.” (Vose et al. 2012.)

The 2014 National Climate Assessment chapter for the Northwest is prefaced by four “key
messages” including this one: “The combined impacts of increasing wildfire, insect outbreaks,
and tree diseases are already causing widespread tree die-off and are virtually certain to cause
additional forest mortality by the 2040s and long-term transformation of forest landscapes.

Under higher emissions scenarios, extensive conversion of subalpine forests to other forest types
is projected by the 2080s.” (Mote et al. 2014.)

None of this means that longstanding values such as conservation of old-growth forests are no
longer important. Under increasing heat and its consequences, we’re likely to get unfamiliar
understory and canopy comprised of a different mix of species. This new assortment of plant
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species will plausibly entail a new mix of trees, because some familiar tree species on the Forest
may not be viable—or as viable—under emerging climate conditions.

That said, the plausible new mix will include trees for whom the best policy will be in allowing
them to achieve their longest possible lifespan, for varied reasons including that big trees will
still serve as important carbon capture and storage (Stephenson et al. 2014).

Managing forest lands with concerns for water will be increasingly difficult under new
conditions expected for the 21* century. (Sun and Vose, 2016.) Already, concerns have focused
on new extremes of low flow in streams. (Kormos et al. 2016.) The 2014 National Climate
Assessment Chapter for the Northwest also recognizes hydrologic challenges ahead: “Changes in
the timing of streamflow related to changing snowmelt are already observed and will continue,
reducing the supply of water for many competing demands and causing far-reaching ecological
and socioeconomic consequences.” (Mote et al. 2014.)

Malmsheimer et al. 2008 state, “Forests are shaped by climate. Along with soils, aspect,
inclination, and elevation, climate determines what will grow where and how well. Changes in
temperature and precipitation regimes therefore have the potential to dramatically affect forests
nationwide.”

Kirilenko and Sedjo, 2007 state “The response of forestry to global warming is likely to be
multifaceted. On some sites, species more appropriate to the climate will replace the earlier
species that is no longer suited to the climate.”

Some FS scientists recognize this changing situation, for instance Johnson, 2016:

Forests are changing in ways they’ve never experienced before because today’s growing
conditions are different from anything in the past. The climate is changing at an
unprecedented rate, exotic diseases and pests are present, and landscapes are fragmented by
human activity often occurring at the same time and place.

The current drought in California serves as a reminder and example that forests of the 21%
century may not resemble those from the 20™ century. “When replanting a forest after
disturbances, does it make sense to try to reestablish what was there before? Or, should we
find re-plant material that might be more appropriate to current and future conditions of a
changing environment?

“Restoration efforts on U.S. Forest Service managed lands call for the use of locally
adapted and appropriate native seed sources. The science-based process for selecting these
seeds varies, but in the past, managers based decisions on the assumption that present site
conditions are similar to those of the past.

“This may no longer be the case.”

Westerling, et al. 2006 state:
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Robust statistical associations between wildfire and hydro-climate in western forests
indicate that increased wildfire activity over recent decades reflects sub-regional responses
to changes in climate. Historical wildfire observations exhibit an abrupt transition in the
mid-1980s from a regime of infrequent large wildfires of short (average of one week)
duration to one with much more frequent and longer-burning (five weeks) fires. This
transition was marked by a shift toward unusually warm springs, longer summer dry
seasons, drier vegetation (which provoked more and longer-burning large wildfires), and
longer fire seasons. Reduced winter precipitation and an early spring snowmelt played a
role in this shift. Increases in wildfire were particularly strong in mid-elevation forests.

... The greatest increases occurred in mid-elevation, Northern Rockies forests, where land-
use histories have relatively little effect on fire risks, and are strongly associated with
increased spring and summer temperatures and an earlier spring snowmelt.

Running, 2006 cites model runs of future climate scenarios from the 4th Assessment of the
Intergovernmental Panel on Climate Change, stating:

(S)even general circulation models have run future climate simulations for several different
carbon emissions scenarios. These simulations unanimously project June to August
temperature increases of 2° to 5°C by 2040 to 2069 for western North America. The
simulations also project precipitation decreases of up to 15% for that time period (/7).
Even assuming the most optimistic result of no change in precipitation, a June to August
temperature increase of 3°C would be roughly three times the spring-summer temperature
increase that Westerling ef al. have linked to the current trends. Wildfire burn areas in
Canada are expected to increase by 74 to 118% in the next century (/2), and similar
increases seem likely for the western United States.

The Pacific Northwest Research Station, 2004 recognizes “(a) way that climate change may
show up in forests is through changes in disturbance regimes—the long-term patterns of fire,
drought, insects, and diseases that are basic to forest development.”

The District Court of Montana ruled in Case 4:17-cv-00030-BMM that the Federal government
was required to evaluate the climate change impacts of the federal government coal program.

In March 2019, U.S. District Judge Rudolph Contreras in Washington, D.C., ruled that when the
U.S. Bureau of Land Management (BLM) auctions public lands for oil and gas leasing, officials
must consider emissions from past, present and foreseeable future oil and gas leases nationwide.

In March of 2018 the Federal District Court of Montana found the Miles City (Montana) and
Buffalo (Wyoming) Field Office’s Resource Management Plans unlawfully overlooked climate
impacts of coal mining and oil and gas drilling. The case was brought by Western Organization
of Resource Councils, Montana Environmental Information Center, Powder River Basin
Resource Council, Northern Plains Resource Council, the Sierra Club, and the Natural Resources
Defense Council.

Davis et al., 2019 state:
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At dry sites across our study region, seasonal to annual climate conditions over the past 20
years have crossed these thresholds, such that conditions have become increasingly
unsuitable for regeneration. High fire severity and low seed availability further reduced the
probability of postfire regeneration. Together, our results demonstrate that climate change
combined with high severity fire is leading to increasingly fewer opportunities for
seedlings to establish after wildfires and may lead to ecosystem transitions in low-elevation
ponderosa pine and Douglas-fir forests across the western United States.

Forests are already experiencing emissions-driven deforestation, on both the post-fire and post-
logging acreage.

The EA does not disclose recent restocking monitoring data and analysis.

The issue of forest response to climate change is also of course an issue of broad importance to
community vitality and economic sustainability. Raising a question about persistence of forest
stands also raises questions about hopes—and community economic planning—for the
sustainability of forest-dependent jobs. Allen et al., 2015 state:

Patterns, mechanisms, projections, and consequences of tree mortality and associated
broad-scale forest die-off due to drought accompanied by warmer temperatures—hotter
drought”, an emerging characteristic of the Anthropocene—are the focus of rapidly
expanding literature.

...(R)ecent studies document more rapid mortality under hotter drought due to negative
tree physiological responses and accelerated biotic attacks. Additional evidence
suggesting greater vulnerability includes rising background mortality rates; projected
increases in drought frequency, intensity, and duration; limitations of vegetation models
such as inadequately represented mortality processes; warming feedbacks from die-off;
and wildfire synergies.

...We also present a set of global vulnerability drivers that are known with high
confidence: (1) droughts eventually occur everywhere; (2) warming produces hotter
droughts; (3) atmospheric moisture demand increases nonlinearly with temperature during
drought; (4) mortality can occur faster in hotter drought, consistent with fundamental
physiology; (5) shorter droughts occur more frequently than longer droughts and can
become lethal under warming, increasing the frequency of lethal drought nonlinearly; and
(6) mortality happens rapidly relative to growth intervals needed for forest recovery.

These high-confidence drivers, in concert with research supporting greater vulnerability
perspectives, support an overall viewpoint of greater forest vulnerability globally. We
surmise that mortality vulnerability is being discounted in part due to difficulties in
predicting threshold responses to extreme climate events. Given the profound ecological
and societal implications of underestimating global vulnerability to hotter drought, we
highlight urgent challenges for research, management, and policy-making communities.
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Heat, a long-established topic of physics, plays an equally important role at the level of plant and
animal physiology—every organism only survives and thrives within thermal limits. For
example, Portner et al. (2008) point out, “All organisms live within a limited range of body
temperatures... Direct effects of climatic warming can be understood through fatal decrements in
an organism's performance in growth, reproduction, foraging, immune competence, behaviors
and competitiveness.” The authors further explain, “Performance in animals is supported by
aerobic scope, the increase in oxygen consumption rate from resting to maximal.” In other
words, rising heat has the same effect on animals as reducing the oxygen supply, and creates the
same difficulties in breathing. But breathing difficulties brought on by heat can have important
consequences even at sub-lethal levels. In the case of grizzly bears, increased demand for oxygen
under increasing heat has implications for vigorous (aerobically demanding) activity including
digging, running in pursuit of prey, mating, and the play of cubs.

Respected experts say that the atmosphere might be able to safely hold 350 ppm of CO,.> So
when the atmosphere was at pre-industrial levels of about 280 ppm, there was a cushion of about
70 ppm which represents millions of tons of greenhouse gas emissions. Well, now that cushion is
completely gone. The atmosphere is now over 400 ppm CO; and rising. Therefore the safe level
of additional emissions (from logging or any other activity) is negative. There is no safe level of
additional emissions that our earth systems can tolerate. We need to be removing carbon from
the atmosphere—not adding to it.* How? By allowing forests to grow. Logging moves us away
from our objective while conservation moves us toward our objective.

Pecl, et al. 2017 “review the consequences of climate-driven species redistribution for economic
development and the provision of ecosystem services, including livelihoods, food security, and
culture, as well as for feedbacks on the climate itself.” They state, “Despite mounting evidence
for the pervasive and substantial impacts of a climate-driven redistribution of Earth’s species,
current global goals, policies, and international agreements fail to account for these effects. ...
To date, all key international discussions and agreements regarding climate change have focused
on the direct socioeconomic implications of emissions reduction and on funding mechanisms;
shifting natural ecosystems have not yet been considered in detail.” (Emphasis added.)

The following figure is from a report by the Union of Concerned Scientists & Rocky Mountain
Climate Organization (Funk et al., 2014):

* http://www.350.0rg/about/science.

* “To get back to 350 ppm, we’ll have to run the whole carbon-spewing machine backwards, sucking
carbon out of the atmosphere and storing it somewhere safely. ... By growing more forests, growing more
trees, and better managing all our forests...”
(http://blog.cleanenergy.org/2013/11/26/exploringbiocarbon-tools/comment-page-1/#comment-375371)
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FIGURE 5 AND TABLE 1. Projected Changes in Suitable Ranges for Key Rocky Mountain Tree Species

Recent Historical Suitability Projected Suitability in 2060

Rocky Mountains
Boundary

Lodgepole Engelmann

Pine Spruce
Douglas Ponderosa

Fir Pine

Current 2060

Species

Recent Historical Projected Suitability Net Change in Percent Net

Suitabllity (acres) (acres) Suitabllity (acres) Change
Lodgepole Pine 60,474,000 6,065,000 -54,409,000 -90%
Ponderosa Pine 39,842,000 7,771,000 -32,071,000 -80%
Engelmann Spruce 64,651,000 21,999,000 -42,652,000 -66%
Douglas Fir 53,620,000 22,606,000 -31,014,000 -58%

The caption under Funk et al.’s Figure 5 and Table 1 states:

Much of the current range of these four widespread Rocky Mountain conifer species is
projected to become climatically unsuitable for them by 2060 if emissions of heat-trapping
gases continue to rise. The map on the left shows areas projected to be climatically suitable
for these tree species under the recent historical (1961-1990) climate; the map on the right
depicts conditions projected for 2060 given medium-high levels of heat-trapping emissions.
Areas in color have at least a 50 percent likelihood of being climatically suitable according
to the models, which did not address other factors that affect where species occur (e.g., soil
types). Emissions levels reflect the A2 scenario of the Intergovernmental Panel on Climate
Change. For more about this methodology, see www.ucsusa.org/forestannex.

Pecl, et al. 2017 conclude:

The breadth and complexity of the issues associated with the global redistribution of species
driven by changing climate are creating profound challenges, with species movements
already affecting societies and regional economies from the tropics to polar regions. Despite
mounting evidence for these impacts, current global goals, policies, and international
agreements do not sufficiently consider species range shifts in their formulation or targets.
Enhanced awareness, supported by appropriate governance, will provide the best chance of
minimizing negative consequences while maximizing opportunities arising from species

49



movements—movements that, with or without effective emission reduction, will continue
for the foreseeable future, owing to the inertia in the climate system.

Moomaw and Smith, 2017 identify the need for forest protection to be an urgent, national
priority in the fight against climate change and as a safety net for communities against extreme
weather events caused by a changing climate. As those authors explain:

Global climate change is caused by excess CO; and other greenhouse gases transferred to
the atmosphere from other pools. Human activities, including combustion of fossil fuels
and bioenergy, forest loss and degradation, other land use changes, and industrial
processes, have contributed to increasing atmospheric CO,, the largest contributor to global
warming, which will cause temperatures to rise and stay high into the next millennium or
longer.

The most recent measurements show the level of atmospheric carbon dioxide has reached
400 parts per million and will likely to remain at that level for millennia to come. Even if
all fossil fuel emissions were to cease and all other heat-trapping gases were no longer
emitted to the atmosphere, temperatures close to those achieved at the emissions peak
would persist for the next millennium or longer.

Meeting the goals of the Paris Agreement now requires the implementation of strategies
that result in negative emissions, i.e., extraction of carbon dioxide from the atmosphere. In
other words, we need to annually remove more carbon dioxide from the atmosphere than
we are emitting and store it long-term. Forests and soils are the only proven techniques that
can pull vast amounts of carbon dioxide out of the atmosphere and store it at the scale
necessary to meet the Paris goal. Failure to reduce biospheric emissions and to restore
Earth’s natural climate stabilization systems will doom any attempt to meet the Paris
(COP21) global temperature stabilization goals.

The most recent U.S. report of greenhouse gas emissions states that our forests currently
“offset” 11 to 13 percent of total U.S. annual emissions. That figure is half that of the
global average of 25% and only a fraction of what is needed to avoid climate catastrophe.
And while the U.S. government and industry continue to argue that we need to increase
markets for wood, paper, and biofuel as climate solutions, the rate, scale, and methods of
logging in the United States are having significant, negative climate impacts, which are
largely being ignored in climate policies at the international, national, state, and local
levels.

The actual carbon stored long-term in harvested wood products represents less than 10
percent of that originally stored in the standing trees and other forest biomass. If the trees
had been left to grow, the amount of carbon stored would have been even greater than it
was 100 years prior. Therefore, from a climate perspective, the atmosphere would be better
off if the forest had not been harvested at all. In addition, when wood losses and fossil fuels
for processing and transportation are accounted for, carbon emissions can actually exceed
carbon stored in wood products.
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Climate change science suggests that logging for sequestration of carbon, logging to reduce wild
fire, and other manipulation of forest stands does not offer benefits to climate. Rather, increases
in carbon emissions from soil disturbance and drying out of forest floors are the result. The FS
can best address climate change through minimizing development of forest stands, especially
stands that have not been previously logged, by allowing natural processes to function.
Furthermore, any supposedly carbon sequestration from logging are usually more than offset by
carbon release from ground disturbing activities and from the burning of fossil fuels to
accomplish the timber sale, even when couched in the language of restoration. Reducing fossil
fuel use is vital. Everything from travel planning to monitoring would have an important impact
in that realm.

Funk et al., 2014 indicate that at least five common tree species, including aspens and four
conifers, are at great risk unless atmospheric greenhouse gases and associated temperatures can
be contained at today’s levels of concentration in the atmosphere. It is indeed time to speak
honestly about unrealistic expectations relating to desired conditions.

And according to scientific literature it seems highly unlikely that greenhouse gas concentrations
and the heat they trap in the atmosphere will be held at current levels.

The FS fails to analyze and disclose conditions we can realistically expect as heat trapped by
increasing greenhouse gas concentrations steadily tightens its grip—and impacts on forests
accrue locally, regionally, nationally, and globally.

The EA fails to assess and disclose all risks associated with the vegetation manipulation
proposed.

NEPA requires disclosure of impact on “the human environment.” Climate risk presents
overarching adverse impacts on cultural, economic, environmental, and social aspects of the
human environment—people, jobs, and the economy—adjacent to and near the Forests.
Challenges in predicting responses of individual tree species to climate are a result of species
competing under a never-before-seen climate regime that we have not seen before—one forests
may not have experienced before either.

Golladay et al., 2016 state, “In an uncertain future of rapid change and abrupt, unforeseen
transitions, adjustments in management approaches will be necessary and some actions will fail.
However, it is increasingly evident that the greatest risk is posed by continuing to
implement strategies inconsistent with and not informed by current understanding of our
novel future... (Emphasis added).

In the face of increasing climate risk, growing impacts of wildfire and insect activity, plus
scientific research findings, the FS must disclose the significant trend in post-fire regeneration
failure. The EA fails to do so. The national forests have already experienced considerable
difficulty restocking on areas that have been subjected to clear-cut logging, post-fire salvage
logging and other even-aged management “systems.” NFMA (1982) regulation 36CFR
219.27(c)(3) implements the NFMA statute, and requires restocking in five years.

51



The EA doesn’t address the question of how lands were determined to be suitable for the type of
management ongoing or proposed. It does not cite the specific documentation that supposedly
determined that the specific areas proposed for logging with Dead Laundry are suitable for
timber production. The Beaver-Cedar Land Exchange FEIS states, “Suitability of the Cedars
Area was determined through interpolation of stand exam data obtained from the FS blocks
within the checkerboard area.” Yet now much of the acquired land is being subject to logging,
apparently without the necessary suitability determination.

It’s time to analyze and disclose the fact that the NPCNF can no longer “insure that timber will
be harvested from the National Forest system lands only where...there is assurance that such
lands can be restocked within five years of harvest” [NFMA §6(g)(3)(E)(ii)] because of the
impacts of climate change.

Stevens-Rumann, et al., (2018) state: “In the US Rocky Mountains, we documented a significant
trend of post-fire tree regeneration, even over the relatively short period of 23 years covered in
this analysis. Our findings are consistent with the expectation of reduced resilience of forest
ecosystems to the combined impacts of climate warming and wildfire activity. Our results
suggest that predicted shifts from forest to non-forested vegetation. (Emphases added.)

The EA fails to quantify CO, and other greenhouse gas emissions from other common human
activities related to forest management and recreational uses. These include emissions associated
with machines used for logging and associated activities, vehicle use for administrative actions,
recreational motor vehicles, and emissions associated with livestock grazing. The FS is simply
ignoring the climate impacts of those management actions and other authorized or allowed
activities.

Kassar and Spitler, 2008 provide an analysis of the carbon footprint of off-road vehicles in
California. They determined that:

Off-road vehicles in California currently emit more than 230,000 metric tons — or

5000 million pounds — of carbon dioxide into the atmosphere each year. This is equivalent
to the emissions created by burning 500,000 barrels of oil. The 26 million gallons of
gasoline consumed by off-road vehicles each year in California is equivalent to the amount
of gasoline used by 1.5 million car trips from San Francisco to Los Angeles.

... Off-road vehicles emit considerably more pollution than automobiles. According to the
California Air Resources Board, off-road motorcycles and all-terrain vehicles produce 118
times as much smog-forming pollutants as do modern automobiles on a per-mile basis.

.. . Emissions from current off-road vehicle use statewide are equivalent to the carbon
dioxide emissions from 42,000 passenger vehicles driven for an entire year or the
electricity used to power 30,500 homes for one year.

Also, Sylvester, 2014 provides data on the amount of fossil fuel being consumed by

snowmobiles in Montana, from which one can calculate the carbon footprint. The study finds
that resident snowmobilers burn 3.3 million gallons of gas in their snowmobiles each year and a
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similar amount of fuel to transport themselves and their snowmobiles to and from their
destination. Non-residents annually burn one million gallons of gas in snowmobiles and about
twice that in related transportation. So that adds up to 9.6 million gallons of fuel consumed in the
pursuit of snowmobiling each year in Montana alone. Multiply that by 20 pounds of carbon
dioxide per gallon of gas (diesel pickups spew 22 pounds per gallon) and snowmobiling releases
192 million pounds (96 thousand tons) of climate-warming CO, per year into the atmosphere.

For the above reasons, this EA is utterly insufficient. It doesn’t recognize or analyze highly
relevant information or consider the science that questions the EA’s underlying assumptions and
therefore reveals scientific controversy. It doesn’t disclose high-quality information to the public,
and it doesn’t take a hard look at this proposed action in the manner needed. This is compounded
by the multitude of projects on the NPCNF, which represent cumulative effects that must be
analyzed for carbon sequestration and global warming impacts at local and regional levels. This
EA violates the National Environmental Policy Act.

The FS must overhaul its land management approach to one prioritizing conservation of carbon
pools, long-term and short-term, to preserve the atmosphere, the biosphere, and prospects for the
survival of civilization.

The project activities will remove trees across a few thousand acres, which requires the FS to
quantify the climate impacts in an EIS. At a minimum, the agency must take a hard look at the
science and policy we have presented within our comments and objection that demonstrate
significant volumes—in some cases a majority—of carbon stored in trees are immediately lost
when trees are logged and milled, and the rest is likely to be returned to the atmosphere sooner
than would occur if the trees were left standing, eliminating any alleged benefits from storing
carbon in wood products.

SCIENTIFIC INTEGRITY

(We discussed this in EA comments at pp. 49-54.)

GRIZZLY BEAR

(We discussed this in EA comments at pp. 54-59.)

We incorporate our discussion on the grizzly bear from our comments on the Draft Forest Plan
and EIS (pp. 193-209) as well as our March 11, 2021 supplemental comments on the 2019 Draft
Revised Forest Plan Revised Land Management Plan (Draft Forest Plan) and Draft
Environmental Impact Statement Land Management Plan Revision (Draft EIS) for the Nez
Perce-Clearwater National Forests.

Since there is solid documentation of recent documented sightings on the NPCNF, grizzly bear

occupancy should be considered well established. Formal consultation on the Forest Plan is out
of date. And formal consultation with the USFWS is needed for this project.
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Grizzly bears once ranged throughout most of western North America, from the high Arctic to
the Sierra Madre Occidental of Mexico, and from the coast of California across most of the Great
Plains. Prior to European settlement, scientists believed that approximately 50,000 grizzly bears
occupied the western United States between Canada and Mexico. With European settlement of
the American West and a federally funded bounty program aimed at eradication, grizzly bears
were shot, trapped, and poisoned, reducing the population to just 2 percent of their historic range.
As aresult of its precipitous decline, The USFWS listed the grizzly bear as a “Threatened”
species in the lower 48 states under the Endangered Species Act in 1975. Today scientists
estimate there are approximately 2,000 grizzly bears left in the lower 48 states, occupying five
isolated populations.

One of the main factors hindering grizzly bear recovery is the lack of connectivity between
recovery zones due to degraded habitat conditions caused by a variety of factors, but especially
roads. Roads can increase risk of mortality, change bear behavior, resulting in habitat loss,
habitat alteration, habitat displacement, habitat fragmentation, and population fragmentation.
Proctor, et al. 2019; MacHutchon & Proctor 2015. Roads change wildlife habitat in more
extreme and permanent ways than other anthropogenic causes of fragmentation. Forman &
Alexander 1998; Spellerberg 1998. Roads not only cause striking changes to physical landscapes
but also alter the ecosystem’s general function and the patterns of wildlife use within these
landscapes. Reed et al. 1996; Transportation Research Board 1997; Shirvani et al. 2019. Traffic
on roads can create barriers or filters to animal movement and in some cases the leading cause of
animal mortality. Chruszcz et al. 2003; Clevenger & Wierzchowski 2006; Northrup et al. 2012.
Increased human use on new roads, including legal use during project implementation and illegal
public use after project implementation, creates the potential for increased mortality and
poaching of grizzly bears—impacts the EA fails to analyze. For these reasons, roads and human
activity can negatively impact grizzly bear recovery. Lamb et al. 2018. Therefore, Proctor, et al.
2019 conclude:

Motorized access management would be most beneficial in threatened populations, in areas
where roads occur in the highest quality habitats, within and adjacent to identified linkage
areas between population units, and in areas that are expected to exceed motorized route
thresholds as a result of resource extraction activities.

Dead Laundry timber sale activities would further reduce grizzly bear connectivity and hinder
population recovery in the Bitterroot Ecosystem. The FS fails to analyze how the proposed
actions would affect grizzly bear habitat security and areas of demographic connectivity, such as
discussed in Sieracki & Bader, 2022. Such an analysis requires discrete geographic parameters in
which to measure habitat security, and motorized route densities. Yet, specific bear management
units have yet to be identified in the NPCNF by any federal or state wildlife agency. Hence the
Sieracki & Bader report, which identifies and displays Bear Management Units (BMUs)
throughout the Bitterroot National Forest and Lolo National Forest and parts of the Beaverhead-
Deerlodge National Forest. Proposed BMUs for the BE (Mattson 2021) and the secure habitat
identified in Sieracki & Bader, 2022 provide a foundation for a more robust grizzly bear analysis
both within the project area and considering cumulative effects on demographic connectivity.
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Habitat conditions outside of official recovery areas are investigated in Bader and Sieracki,
2022—a report evaluating grizzly bear denning habitat and demographic connectivity in northern
Idaho and western Montana.

The proposed road reconstruction, temporary road construction, and new permanent road
construction will significantly impact grizzly bear habitat security and connectivity. The
proposed permanent road construction would surely decrease grizzly bear habitat security and
connectivity. Although 12 of the 14 miles of proposed road construction are supposedly located
on previously decommissioned templates, there will be a net increase in open motorized routes
and therefore, a decrease in grizzly bear habitat security and connectivity. Furthermore, since the
EA fails to disclose the level or degree of accessibility on all the routes it constructs,
reconstructs, reconditions, etc. it fails to portray an accurate estimation of the adverse impacts of
the project on grizzly bears, other species of conservation concern, and indeed many indicators
of ecological integrity.

The proposed road reconstruction would adversely impact grizzly bears. Road reconstruction
involves blading, brushing, and other improvements. Reconstruction of impassible roads
reintroduces motor vehicle traffic to locations where it had subsided or diminished.
Reconstruction of passible roads can increase traffic volumes on roads that were already under
some level of motor vehicle use because reconstruction inevitably improves the surface of the
road, inviting more public travel.

Although temporary roads are intended to be decommissioned within three years of the
completion of logging operations, grizzly bear habitat security and connectivity are decreased
when temporary roads and constructed and used. Habitat security and connectivity is not restored
until temporary roads are successfully decommissioned. And the science shows that it takes
years for resident grizzly bears to realize such benefits. In other recovery areas and connectivity
areas where there are limitations on motorized access to promote grizzly bear recovery, the
amount of temporary roads that the FS can construct and use at any given time must be within
stated limits on motorized access.

The Beaver-Cedar Land Exchange FEIS recognized that “Consolidating high quality suitable
habitat under one agency would have a beneficial effect for grizzly bear, wolf, boreal owl, lynx,
wolverine, and harlequin duck in the Cedars Area.” With the Dead Laundry timber sale,
however, the FS would be nullifying any such benefits.

Merrill, et al., 1999 identify seasonal productive grizzly bear habitats in Idaho including the
project area. The authors state that grizzly bears have good chances of surviving and reproducing
in the BE “if bears in central Idaho are accorded protection from direct mortality comparable to
that provided bears in other recovery areas.”

The 2023 Final EA makes an “Effect Determination” of “NLAA” for the grizzly bear. This is an
update from the 2021 Final EA, which concluded “No Effect.” However, the 2022 Wildlife
Report persists with the earlier conclusion of “No Effect” and refers to a Biological Assessment
(BA) for that rationale. The December 22, 2020 “draft” BA also states “No Effect” on the grizzly
bear. We find no more recent BA in the online project website.
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Unlike the EA, that draft BA expands on the “NLAA” acronym in the context of other species, to
“May affect, Not Likely to adversely affect.” When activities authorized by a federal agency
“may affect” a listed species, that agency must consult with the U.S. Fish and Wildlife Service
(USFWS) to, at minimum, obtain concurrence on from the USFWS with the FS’s conclusions
such as NLAA for the grizzly bear. Compliance with the Endangered Species Act requires
following the proper procedures to assure there is no unauthorized “take” of listed species. Yet
we see no Biological Opinion from the USFWS on the project website.

Since grizzly bears have, in the past few years, been documented inside the Bitterroot Ecosystem
the FS must undertake ESA Section 7 consultation when actions such as the Dead Laundry
project may affect grizzly bears.

In July 2022 the USFWS updated the species list area map of where grizzly bears “may be
present.” Below is that “May Be Present” map:
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The map shows areas in light blue of known recent documentation of grizzly bears. The USFWS
grudgingly included some small, isolated areas, only acknowledging them because these recent
occurrences are well-documented. The agencies apparently refuse to acknowledge the possibility
of grizzly occurrence in areas amongst the blue splotches in northern and north-central Idaho,
which is biological nonsense given the known ability of grizzly bears to cover great distances,
and the possibility of grizzly bears—known to avoid areas of human activity—existing there but
remaining undetected.

On March 15, 2023 a federal court in Montana ordered the USFWS to re-analyze the recovery of
grizzly bears in the BE. The Court recognized non-discretionary legally binding commitments
made in the 2000 Record of Decision and Final Rule, plus the USFWS’s failure to manage
accordingly. The Judge recognized that “as recently as October 2022, grizzly bears have been
seen in the Bitterroot Ecosystem.” The Judge’s order requires the USFWS to supplement its
2000 Final EIS and come up with a new decision.
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Since there is solid documentation of recent sightings on the NPCNF, grizzly bear occupancy
should be considered well established. Formal consultation on the Forest Plans is out of date.
And formal consultation with the USFWS is needed for the Dead Laundry project.

Dead Laundry timber sale activities would further reduce grizzly bear connectivity and hinder
population recovery in the BE. The FS fails to analyze how the proposed actions would affect
grizzly bear habitat security and areas of demographic connectivity, such as discussed in Sieracki
& Bader, 2022. Such an analysis requires discrete geographic parameters in which to measure
habitat security, and motorized route densities. Yet, specific bear management units have yet to
be identified in the NPCNF by any federal or state wildlife agency. Hence the Sieracki & Bader
report, which identifies and displays Bear Management Units (BMUs) throughout the Bitterroot
National Forest and Lolo National Forest and parts of the Beaverhead-Deerlodge National
Forest. Proposed BMUs for the BE (Mattson 2021) and the secure habitat identified in Sieracki
& Bader, 2022 provide a foundation for a more robust grizzly bear analysis both within the
project area and considering cumulative effects on demographic connectivity.

Habitat conditions outside of official recovery areas are investigated in Bader and Sieracki,
2022—a report evaluating grizzly bear denning habitat and demographic connectivity in and
around the Bitterroot Ecosystem/recovery zone. Bader and Sieracki (2022) “predicted 21,091
km?2 of suitable denning habitats” in the BE and connection areas, noting:

Terrain features, distance to roads, and land cover best explained suitable denning habitats
in northern Idaho and western Montana. The results support the demographic model for
population connectivity, and independent of other factors there is suitable denning habitat
for hundreds of Grizzly Bears in the Bitterroot analysis area. We suggest additions to the
Bitterroot Grizzly Bear Recovery Area, and that more effective motorized-access
management be applied to demographic connectivity areas.

The USFWS’s 2022 Species Status Assessment for the Grizzly Bear (Ursus arctos horribilis) in
the Lower-48 States finds that the grizzly bear population in the lower 48 states is likely to
become in danger of extinction within the foreseeable future throughout all of its range, and that
“viability for the grizzly bear in the lower-48 States as a whole only increases under ...future
scenarios, which rely on increases in conservation efforts such that the [Bitterroot Ecosystem]
and North Cascades support resilient populations.” In other words, true recovery of the
Threatened grizzly population cannot happen without recovery of a robust population in the
Bitterroot Ecosystem.

In 2019 the grizzly bear known as 927 spent a good portion of 2019 in the Clearwater National
Forest in the vicinity of the upper Lochsa River watershed and Lolo Pass. Referring to this
grizzly, the NPCNF’s Dead Laundry Biological Evaluation states, “One verified grizzly bear
observation was been recorded within the Deadwood-Moose Creek and Elizabeth-North Fork
HUCs in 2019.

Still, the FS seems to be in denial that the grizzly bear is a species native to this project area,
whose habitat needs must be taken into consideration for project analyses. The agency essentially
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treats occurrences of bears in the BE as outliers or otherwise transient, rather than explorers who
are important for recovery in the BE.

Hertel et al. (2019) discovered that explorer bears are important to connectivity and persistence
of the species: “Bolder individuals seem to be more tolerant towards human encroachment and
move more easily through human-modified landscapes (Holtmann et al., 2017, Lowry et al.
2012, Hertel et al. 2019)” which has implications for dispersal and population connectivity.
Grizzly bears that are roaming into areas not densely occupied, or thought to be otherwise
unoccupied, are highly important and should be recognized as resident.

In summary, the FS still essentially ignores the grizzly bear, fails to take a hard look at
management impacts on the grizzly, fails to disclose and consider all potential grizzly sightings
and scientific information discussed above, and fails to consider and impose any measures
facilitating better connectivity for migration—from reducing road construction and logging, to
requiring personnel to take bear country training and carrying bear spray, to monitoring and
reporting bear sightings.

OLD-GROWTH ECOSYSTEMS AND SPECIES ASSOCIATED WITH OLD GROWTH
(We discussed this in EA comments at pp. 59-87.)

Old growth is important for many reasons. For one, people enjoy visiting these groves, for the
mystery it invokes:

The birth of “old growth” as the iconic forest can be encapsulated in a few words
describing social meanings, time and space: re-enchantment trumped rationality; the eternal
present absorbed the chronology of forest growth; mystical places colonized the
choreography of sustained yield operations.

(Lee, 2009.) We find nothing in the FS’s discussion on old growth that recognizes these societal
values. In 1989, Forest Service Chief Dale Robertson issued a “Position Statement on National
Forest Old Growth Values” (Chief’s Position Statement — see Green et al., 1992). The Chief’s
Position Statement began, “The Forest Service recognizes the many significant values associated
with old growth forests, such as biological diversity, wildlife and fisheries habitat, recreation,
aesthetics, soil productivity, water quality, and industrial raw material. Old growth on the
National Forests will be managed to provide the foregoing values for present and future
generations. ... Where goals for providing old growth values are not compatible with timber
harvesting, lands will be classified as unsuitable for timber production.”

The 1989 Chief’s Position Statement included steps national forest managers were to take to
reflect this range of old growth values. The direction included:

* 0Old growth values shall be considered in designing the dispersion of old growth. This

may range from a network of old growth stands for wildlife habitat to designated areas
for public visitation. In general, areas to be managed for old growth values are to be
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distributed over individual National Forests with attention given to minimizing the
fragmentation of old growth into small isolated areas.

Regions with support from Research shall continue to develop forest type old growth
definitions, conduct old growth inventories, develop and implement silvicultural practices
to maintain or establish desired old growth values, and explore the concept of ecosystem
management on a landscape basis. Where appropriate, land management decisions are to
maintain future options so the results from the foregoing efforts can be applied in
subsequent decisions. Accordingly, field units are to be innovative in planning and
carrying out their activities in managing old growth forests for their many significant
values.

Old growth is very important because it provides unique habitat conditions for wildlife, plants,
fungi and other life forms which are not well-represented in younger or managed forests. Old
growth provides reserves of biological diversity typically depleted in intensively managed

stands.

Marcot et al., 1991 make several points about old growth:

In current planning and management activities on National Forests, old growth has
several values (Sirmon 1985), and one of them is its importance as wildlife habitat
(Meehan and others 1984, Meslow and others 1981, Raphael and Barrett 1984, Thomas
and others 1988). Old growth provides optimal habitat for some management indicator
species, including spotted owl, pileated woodpecker, and marten, and for many other
species of plants, fish, amphibians, reptiles, birds, and small mammals (Harris and others
1982, Meslow and others 1981, Raphael 1988c, Raphael and Barrett 1984). It also
provides thermal and hiding cover for ungulates, especially in winter (Schoen and others
1984, Wallmo and Schoen 1980). Old growth, therefore, plays an important role in
providing for productive populations of some species of special ecological and
administrative interest. For some of these species, old growth may be a key factor in
providing for continued population viability.

Additional values of old growth are as natural research areas for scientific study (Greene
1988, Sheppard and Cook 1988) and its ecological role in providing long-term forest
productivity (Franklin and others 1981, Perry and others 1988). Other interests in old
growth include its recreational, aesthetic, and spiritual significance (Anderson 1988), its
contribution to watershed protection (Sedell and Swanson 1984), and its importance as a
contributor to biological diversity (Harris 1984, Luman and Neitro 1980, Norse and
others 1986).

Without adequate inventories and without a clear understanding of the amount and
distribution of old growth it is difficult for the decision maker to determine what is
practical or feasible (Ham 1984:69).

An old-growth inventory must be designed with a specified degree of reliability. The
degree of error and confidence in the statements of amount and distribution should be
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known, at least qualitatively. The reliability of an inventory is a function of many factors.
These include the correctness and usefulness of the classification scheme used; the
quality of the sampling design by which remote-sensing images are interpreted and
vegetation surveys in the field are conducted; the consistency with which inventory
criteria are applied across various land units, taking into account the need to vary criteria
by forest type and land form; the availability and quality of remotely sensed images: the
expense and training involved in having people interpret the remotely sensed images; the
experience and training of field crews; and the sample sizes used in field verification
testing and from which subsequent classification strata are derived.

Some wildlife species may have co-evolved with, and depend on, specific amounts and
conditions of old-growth forests. Specific kinds, sizes, and patterns of old-growth
environments are, therefore, keys to the long-term survival of these species. Land
allocations affect the distribution of old growth across the landscape over time and the
effectiveness of old growth as habitat for wildlife. Resulting spatial patterns of old
growth influence the viability of many wildlife species that depend on the ecological
conditions of old forests. Old growth may provide population “reservoirs” for species that
find early successional stages of second-growth conifer stands marginal habitat.

Landscape attributes affecting the perpetuation of old-growth dependent and associated
wildlife include the spatial distribution of old growth; the size of stands; the presence of
habitat corridors between old-growth or old-forest stands; proximity to other stands of
various successional stages and especially for well-developed mature-forest stages and
species with different seasonal uses of habitats; and the susceptibility of the old-growth
habitat to catastrophic loss (such as wildfire, insects, disease, wind and ice storms, and
volcanic eruptions.

Stand size, in combination with its landscape context (the condition, activities, or both on
the adjacent landscape that affect the stand), is of major significance in perpetuating old-
growth resources and can have a major effect on their use by wildlife. Wide-ranging
species may be able to use stands of various structural- , size- , and age-classes. If such
stands are separated by unsuitable habitat or disruptive activities, however, the remaining
old-growth stands become smaller in effective (interior) size, more fragmented, and
possibly not suitable for occupancy or for successful reproduction. An old-growth
inventory that quantifies such stand and landscape attributes is a prerequisite for
evaluating possible context and landscape effects on species’ presence.

Bollenbacher and Hahn, 2008 state:

Relative to harvested forests, OG stands had higher species richness (Mazurek and
Zielinski 2004; birds: Beese and Bryant 1999), supported more small mammal
individuals and biomass (Rosenberg and Anthony 1993; Carey 1995; Carey and Johnson
1995), and allowed for greater movement and genetic diversity (tailed frog Ascaphus
truei: Wahbe et al. 2004, 2005).
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* Related studies examining wildlife responses in OG stands compared to younger stands
revealed extensive variability, which may be attributed to differences among studies in
location; stand type, treatment and size; and pre- and post-treatment stand conditions.
Clearly, more work is needed; in particular, we need to rigorously investigate OG
treatment effects on forest structure and composition and wildlife populations in the
Northern Region.

We incorporate the “Open Letter to The Forest Service on the Importance of Large, Old Trees
and Forests” signed in 2020 by dozens of scientists, into this objection.

Green et al., 1992 states “...old growth is valuable for a whole host of resource reasons such as
habitat for certain animal and plants, for aesthetics, for spiritual reasons, for environmental
protection, for research purposes, for production of unique resources such as very large trees.”
And Hamilton, 1993 states, “Values for such items as wildlife, recreation, biological diversity,
and juxtaposition of old-growth stands with other forest conditions need to be considered in
relation to Forest land management planning objectives.”

The Kootenai National Forest 1987 Forest Plan included Appendix 17 and other direction
(USDA Forest Service 1987a). We incorporate that appendix as well as USDA Forest Service
1987b which contains a list of “species ...(which) find optimum habitat in the “old” successional
stage...” And Kootenai National Forest (1991) states, “we’ve recognized its (old growth)
importance for vegetative diversity and the maintenance of some wildlife species that depend on
it for all or part of their habitat.” (4/so see USDA Forest Service, 1990a.) We also incorporate
the Idaho Panhandle NF’s forestwide old-growth planning document (USDA Forest Service,
1987d) and the IPNF Forest Plan’s old-growth standards (USDA Forest Service, 1987¢c) because
they provide biological information concerning old growth and old-growth associated wildlife
species.

USDA Forest Service, 1987a states:

Richness in habitat translates into richness in wildlife. Roughly 58 wildlife species on the
Kootenai (about 20 percent of the total) find optimum breeding or feeding conditions in the
“old” successional stage, while other species select old growth stands to meet specific
needs (e.g., thermal cover). Of this total, five species are believed to have a strong
preference for old growth and may even be dependent upon it for their long-term survival
(see Appendix I’). While individual members or old growth associated species may be able
to feed or reproduce outside of old growth stands, biologists are concerned that viable
populations of these species may not be maintained without an adequate amount of old
growth habitat.

Wildlife richness is only a part of the story. Floral species richness is also high, particularly
for arboreal lichens, saprophytes, and various forms of fungus and rots. Old growth stands
are genetic reservoirs for some of these species, the value of which has probably yet to be
determined.

> USDA Forest Service 1987b.
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The Clearwater Forest Plan states, “Old-growth habitat is a vital component of the vegetative
diversity of the Clearwater Forest. Old-growth habitat is vital to the perpetuation of
old-growth dependent species of wildlife.”

In recognition of the importance of old growth, the Forest Plan includes nondiscretionary
direction. Forest Plan Wildlife and Fish Standard 5.d. requires the FS to “Provide for old-growth
dependent wildlife species by:

(1) Maintaining at least 10 percent of the Forest (including Selway-Bitterroot Wilderness)
in old-growth habitat.

(2) Selecting at least 5 percent of each approximate 10,000 acre watershed (timber
compartment) or combination of smaller watersheds (subcompartments) within forested
nonwilderness areas to manage as old-growth habitat.”

Forest Plan Timber Standard 4.c. requires the FS to “Identify and maintain suitable old-growth
stands and replacement habitats for snag and old-growth dependent wildlife species in
accordance with criteria in Appendix H.”

Forest Plan Appendix H includes an “OLD-GROWTH DEFINITION™:

Old-growth Forest is defined as “a stand that is past full maturity and showing decay: the
later stages of Forest succession.” Stands must meet most of the following requirements to
be considered old growth:
1. 15 or more live trees per acre.
2, One or more snags per 2 acres over 21 inches d.b.h.
3. Two or more canopy levels, heart rot and other signs of stand decadence.
4. Overstory canopy closure of 10-40 percent.
5. Usually with a definite shrub-sapling layer of at least 15 feet tall with a canopy
closure of over 40 percent.
6. With understory and overstory canopy combined, exceeding 70 percent.
7. With significant coarse woody debris, including snags (> 10/AC over 20 feet) and
downed logs (> 20 ton/AC and snag and logs) (minimum 4/AC) that are large (> 21
dbh) and > 50 feet long.
8. Live tree component of various species with wide range in sizes and age including
long-lived seral dominants. More than 10 live trees/AC that are either old or have
become large (> 21 dbh).

Forest Plan Appendix H includes “OLD-GROWTH HABITAT GUIDELINES”:
1. The 10 percent minimum old growth to be maintained may be found in wilderness,
research natural areas, riparian areas, travel corridors, and areas identified as unsuitable for

timber as well as areas suitable for timber harvests.

2. For purpose of achieving the 5 percent of each 10,000 acre minimum standard, timber
compartments will be used as a basis of measurement.
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3. The minimum size of an area that can be considered old growth is 25 acres. However, to
insure optimum wildlife diversity and abundance, somewhat larger stands of approximately
80 acres are the preferred minimum. (Thomas 1979.)

4. In each 10,000 acre unit of suitable habitat, a 300 acre stand should be managed as old
growth for pileated woodpeckers. It is recommended that the 300 acres be contiguous, but
it is acceptable to divide the 300 acres into not more than three 100 acre areas as long as
the areas are within 2 square miles.

5. The 300 acre area (or the three 100 acre areas) should be at least 200 yards wide at any
one point. However, the remaining 200 acres (in the minimum 5 percent distribution unit)
can be of any width but in not less than 25 acre units.

6. Old-growth stands should be distributed across the major habitat types found in the
Forest in proportion to their occurrence.

7. For those 10,000 acre units without any old growth because of past fires or timber
harvesting, select replacement stands.

8. Fire suppression/management strategies will be based on the objective of improving or
enhancing old-growth values.

9. Existing old-growth stands may be harvested when there is more than 5 percent in an
old-growth unit, and the Forest total is more than 10 percent, or a replacement stand
becomes available.

10. A maximum of 200 contiguous areas of wilderness old growth may be used to meet the
500 acre old growth requirement per 10,000 acre old-growth analysis area.

The EA says that the majority of the project area is in Management Area (MA) E1. MA Forest
Plan Timber Standard 4.c. requires the FS to “Identify and maintain suitable old-growth stands
and replacement habitats for snag and old-growth dependent wildlife species in accordance
with criteria in Appendix H.” (Emphasis added.)

The EA does not properly analyze and disclose the natural historic range vs. current conditions
regarding patch size, edge effect, and amount of interior forest old growth in the Clearwater NF.
Harris, 1984 discusses connectivity and effective interior habitat of old-growth patches:

Three factors that determine the effective size of an old-growth habitat island are (1) actual
size; (2) distance from a similar old-growth island; and (3) degree of habitat difference of
the intervening matrix. ...(I)n order to achieve the same effective island size a stand of old-
growth habitat that is surrounded by clearcut and regeneration stands should be perhaps ten
times as large as an old-growth habitat island surrounded by a buffer zone of mature
timber.
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Harris, 1984 discusses habitat effectiveness of fragmented old growth:

(A) 200-acre (80 ha) circular old-growth stand would consist of nearly 75% buffer area and
only 25% equilibrium area. ...A circular stand would need to be about 7,000 acres (2,850
ha) in order to reduce the 600-foot buffer strip to 10% of the total area. It is important to
note, however, that the surrounding buffer stand does not have to be old growth, but only
tall enough and dense enough to prevent wind and light from entering below the canopy of
the old-growth stand.

Harris, 1984 believes that “biotic diversity will be maintained on public forest lands only if
conservation planning is integrated with development planning; and site-specific protection areas
must be designed so they function as an integrated landscape system.” Harris, 1984 also states:

Because of our lack of knowledge about intricate old-growth ecosystem relations (see
Franklin et al. 1981), and the notion that oceanic island never achieve the same level of
richness as continental shelf islands, a major commitment must be made to set aside
representative old-growth ecosystems. This is further justified because of the lack of
sufficient acreage in the 100- to 200-year age class to serve as replacement islands in the
immediate future. ...(A) way to moderate both the demands for and the stresses placed
upon the old-growth ecosystem, and to enhance each island’s effective area is to surround
each with a long-rotation management area.

USDA Forest Service, 2004a states:

Harvest or burning in stands immediately adjacent to old growth mostly has negative
effects on old growth, but may have some positive effects. Harvesting or burning adjacent
to old growth can remove the edge buffer, reducing the effective size of old growth stands
by altering interior habitats (Russell and Jones 2001). Weather-related effects have been
found to penetrate over 165 feet into a stand; the invasion of exotic plants and penetration
by predators and nest parasites may extend 1500 feet or more (Lidicker and Koenig 1996).
On the other hand, adjacent management can accelerate regeneration and sometimes
increase the diversity of future buffering canopy.

The occurrence of roads can cause substantial edge effects on forested stands, sometimes
more than the harvest areas they access (Reed, et al. 1996; Bate and Wisdom, in prep.).
Open roads expose many important wildlife habitat features in old growth and other
forested stands to losses through firewood gathering and increased fire risk.

Effects of disturbance also vary at the landscape level. Conversion from one stand
condition to another can be detrimental to some old growth associated species if amounts
of their preferred habitat are at or near threshold levels or dominated by linear patch shapes
and limited interconnectedness (Keller and Anderson 1992). Reducing the block sizes of
many later-seral/structural stage patches can further fragment existing and future old
growth habitat (Richards et al. 2002). Depending on landscape position and extent, harvest
or fire can remove forested cover that provides habitat linkages that appear to be “key
components in metapopulation functioning” for numerous species (Lidicker and Koenig
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1996, Witmer et al. 1998). Harvest or underburning of some late and mid seral/structural
stage stands could accelerate the eventual creation of old growth in some areas (Camp, et
al. 1996). The benefit of this approach depends on the degree of risk from natural
disturbances if left untreated.

Effects on old growth habitat and old growth associated species relate directly to ...
“Landscape dynamics—Connectivity”; and ... “Landscape dynamics—Seral/structural
stage patch size and shapes.”

The Committee of Scientists (1999) state, “The presence of suitable habitat does not ensure that
any particular species will be present or will reproduce. Therefore, populations of species must
also be assessed and continually monitored.” (Emphasis added.)

The FS has also failed to provide adequate protection for designated old growth, resulting in a
widespread loss of vital old-growth snag component due to firewood cutting and other activities
adjacent to open roads. (See Bate and Wisdom, 2004.)

We incorporate the discussion of old-growth issues and best available science in our comments
on the Draft Forest Plan and its Draft EIS.

Old-Growth Ecosystems
In describing the ecological importance of old growth, the Nez Perce Forest Plan Final EIS at III-
35 states:

Habitat diversity is a measure of the variety, distribution, and structure of plant
communities as the progress through various stages. Each stage supports different wildlife
species. One of the most critical elements of diversity in a managed forest is old
growth. If sufficient old growth is retained, all other vegetative stages from grassland
through mature forest will be represented in a managed forest.

(Emphasis added.) Stands of trees meeting old-growth criteria are a part of old-growth
ecosystems as recognized in the above quote from the Nez Perce Forest Plan Final EIS, as stated
in the FS’s Green et al, and as discussed in Juel (2021) and the scientific sources cited therein.

Franklin and Spies, 1991 also make several relevant points about old growth:

* Old-growth forest is a biological or ecological concept that presumes ecosystems
systematically change as they persist over long periods. An ecosystem has, in effect, a
series of linked life stages ...which vary in composition, function, and structure. Such
progressions can take a very long time in forests because the dominant organisms, trees,
typically live very long.

* Characterizing old-growth forests is possible based on these concepts. Obviously, a series

of ecological attributes must be considered because of the many relevant compositional,
functional, and structural features. For practical reasons, however, a working definition—
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one for everyday use in gathering stand data—emphasizes structural and compositional
rather than the conceptually important functional features that are difficult to measure.

Old-growth forests are later stages in forest development that are often compositionally
and always structurally distinct from earlier successional stages.

The age at which forests become old growth varies widely with forest type or species, site
conditions, and stand history.

Structurally, old-growth stands are characterized by a wide within-stand range of tree
sizes and spacing and include trees that are large for the particular species and site
combination. Decadence is often evident in larger and older trees. Multiple canopy layers
are generally present. Total organic matter accumulations are high relative to other
developmental stages. Functionally, old-growth forests are characterized by slow growth
of the dominant trees and stable biomass accumulations that are constant over long
periods.

Our failure to study old-growth forests as ecosystems is increasingly serious in
considerations of old-growth issues. Without adequate basic knowledge of the ecosystem,
we risk losing track of its totality in our preoccupation with individual attributes or
species. Definitional approaches to old growth based on attributes, including those that
we have presented here, predispose us to such myopia. The values and services
represented by old-growth ecosystems will be placed at ever greater risk if we perpetuate
our current ignorance about these ecosystems. It will also increase doubts about our
ability to manage for either old-growth ecosystems or individual attributes (for example,
species and structures) associated with old growth. We must increase ecosystem
understanding and management emphasis on holistic perspectives as we plan for
replacement of old-growth forests. How can we presume to maintain or re-create what we
do not understand? Some may presume that ignorance (on ecological values of old
growth) is bliss, but this attitude creates high risk that we will continue to be blindsided
by subsequent discoveries.

Consistency with Forest Plan requirements for Old Growth Analysis Units (OGAUs)

The Clearwater Forest Plan includes a “Research Need” to “Develop and validate a methodology
for selecting and evaluating old growth habitat.” This could be interpreted as creating
standardized procedures for conducting field exams for old-growth designation. Also see the
Reilly, 2006 memo, committing the FS to performing field exams for old-growth designation
during timber sale project analyses such as for Dead Laundry.

The 2022 “Dead Laundry Project Wildlife Resource Analysis Including Biological Assessment
information and Biological Evaluation” (Wildlife Report) states, “OGAUs 338, 341 and 342
exceed the Forest Plan 5%. Forest Plan 5% standard is also exceeded in the other three OGAUs
with the addition of step down and recruitment.” Similarly, the Dead Laundry Project Vegetation
Resource Report includes the following table:
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Table 8. Existing Old Growth, Step Down and Recruitment by OGAU in the Dead Laundry Project Area.

Old Growth OGAU 325 | OGAU 338 | OGAU 339 | OGAU 341 | OGAU 342 | OGAU 345
Status (%) (%) (%) (%) (%) (%)
Existing Old
4.1 9.6 3.3 10.9 14.1 0.4
Growth
Step Down 25.8 14.4 31.8 8.4 16.6 8.8
Recruitment 34 2.9 1.6 3.2 4.0 0.6

Derived from Old Growth GIS data managed by the Regional Office.

Neither the EA, the Wildlife Report, nor the Vegetation Report disclose if or how the FS used
Forest Plan Appendix H criteria in the process of identifying and designating old growth in
project area OGAUs. This closely resembles the situation in regards to the Hungry Ridge and
End Of The World projects (Case No. 3:21-cv-00189-CWD); in 2022 the Judge’s Memorandum
Decision And Order enjoined the project in faulting the Forest Service for using the incorrect old
growth criteria.

If there was field review as part of this project analysis to assure that unverified old growth or
unverified replacement old growth is not targeted for burning or logging, we’re unaware of it.

The Forest plan requires the FS to designate replacement old growth (ROG) in situations where
old growth is below 5% in OGAUs. This means whatever ROG is identified to meet Forest Plan
standards must both be clearly designated as “replacement” and maintained in a durable, publicly
accessible inventory along with old growth. The EA does not explain how “step down” or
“recruitment” old growth constitutes ROG.

Forest Plan Timber Standard 4.c. requires the FS to “Identify and maintain suitable old-growth
stands and replacement habitats for snag and old-growth dependent wildlife species in
accordance with criteria in Appendix H.” It does not appear that the FS did what Forest Plan
Appendix H requires in regards to identifying blocks of contiguous old growth for old-growth
dependent wildlife species (e.g., Forest Plan Appendix H Old-Growth Habitat Guidelines 3, 4,
and 5). In fact, it appears the FS pretty much ignored Forest Plan Appendix H Old-Growth
Habitat Guidelines altogether.

Since the FS doesn’t follow Appendix H old-growth habitat requirements, the FS fails to
demonstrate the Dead Laundry project is consistent with the Forest Plan in multiple ways.

We assert that up-to-date field survey data are necessary to identify old growth for the purposes
of Forest Plan compliance.

How the alleged old growth, step down and recruitment are identified is a mystery, because the
FS fails to provide any maps or stand IDs which anyone might use to verify these claimed
numbers. There isn’t even a map of the old growth in the EA or relevant specialist reports
available on the project website.
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The Beaver-Cedar Land Exchange FEIS states, “A comprehensive review of the Potlatch lands
within the Cedars Area identified 842 acres of potential old-growth habitat.” Below is a map
from that FEIS:
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Yet for Dead Laundry, the FS is apparently unable to identify any specific areas of old growth.
No maps at all.

Table 8 in the Vegetation Resource Report says the existing, step down, and recruitment old
growth amounts were “Derived from Old Growth GIS data managed by the Regional Office.”
How that derivation corresponds to the metrics that define old growth according to the Forest
Plan is not explained. With the Reilly, 2006 memo the FS commits to performing field exams—
not mere database analyses.

The Reilly, 2006 memo states:

I recognize that the Clearwater National Forest has updated its own old growth database
which indicates there is 18 percent old growth on the Clearwater — substantially more than
the FIA estimate. However, the accuracy of estimates from this database has not yet
been determined. (Emphasis added.)

By using old growth amounts “Derived from Old Growth GIS data managed by the Regional
Office” the FS is apparently using Forest Inventory and Analysis (FIA) data. That’s likely the
case because the NPCNF Supervisor’s Office—not the Regional Office—would be the
repository for data based on up-to-date field surveys on the NPCNF.

However the FIA data is not appropriate nor accurate enough to be utilized for inventorying old
growth at the OGAU level. In response to the Biden Administration’s call to complete a
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nationwide inventory of mature and old growth forests on national forest lands and lands
managed by the Bureau of Land Management, the FS created the “Forest Service Climate Risk
Viewer” for “Mature and Old-Growth Forests.” We have reproduced the text from that website
in our incorporated document titled “Forest Service Climate Risk Viewer.” Therein the FS states,
“The mature and old-growth map depicts the estimates of old-growth and mature forest on Forest
Service land within each fireshed polygon. Firesheds were chosen because the roughly 250,000-
acre size of each fireshed is the appropriate scale for statistical inference using FIA plots”
(emphasis added.) What this means is 250,000 acres is roughly the minimum needed to contain
enough FIA plots for making statistically meaningful percentage estimates. Contrast that with the
roughly 10,000 acre size of Clearwater National Forest OGAUSs, and it’s easy to understand why
the percentages the FS has derived from FIA data for Dead Laundry OGAUs are inaccurate and
inappropriate for use in demonstrating compliance with the 5% Forest Plan OGAU Standard.

The Dead Laundry analysis also does not explain potential discrepancies between its old-growth
analyses and results with those from the Beaver-Cedar Land Exchange FEIS. There’s no
explanation of what has changed.

And whereas the EA claims, “The Proposed Action will not significantly impact existing, step
down, or recruitment old growth because regeneration harvests are designed to avoid these
areas” that is false. The FS admits as such: “This project proposes ...road construction through
mapped stepdown and old growth, or approximately 2.3 acres.” This violates the Forest Plan’s
10% forestwide old-growth standard, simply because the CNF is now less than 10%. The timber
sale is not, as the EA claims, “...designed to meet Forest Plan Standards for Old Growth
...Clearwater Forest Plan Appendix H; 1993 Clearwater Forest Plan Lawsuit Settlement”.

USDA Forest Service (1990) states, “Roads are generally undesirable within an old-growth
habitat patch. The road corridor fragments the habitat by creating edge, and access may result in
loss of snags to woodcutting.”

And the FS claims that the timber sale “will not significantly impact existing, step down, or
recruitment old growth” is also not credible simply because the FS hasn’t even fully surveyed—
applying proper criteria for old growth or replacement old growth to verify or rule out such
conditions (““Acres are approximate and are based on coarse scale mapping of old growth GIS
layers maintained by the regional office” - Vegetation Resource Report).

The FS lacks any established way of maintaining a publicly accessible inventory of old growth,
let alone replacement old growth. The latter ...need only meet very lax criteria, and as far as
we’re aware, in the 34+ years of Forest Plan implementation there’s no documentation of the FS
ever designating replacement old growth which has eventually/later fully met existing old growth
criteria. This is an empty promise to the public, to associated wildlife, and other old-growth
values.

In 2020 FOC attempted to meet with the Forest Supervisor and the FS’s qualified experts

regarding its mysterious old-growth inventory, but ultimately the Supervisor refused to
cooperate. This is documented in a FOIA “OG FOIA 2020-03332 Final Response”, a letter “OG
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Meeting Request”, our notes “OG Meeting notes 6-11-20" and email strings “Re Meeting
Request email 6-15-20.pdf” and “RE_ Meeting Request”.

The Vegetation Resource Report states, “The Warm Moist PVG represents the majority of the
project area...” Its Table 2 (“Existing and desired structure by size class for Warm Moist PVG in
the Dead Laundry Project Area”) is reproduced below:

Size Class in.Diameter at Existing (%) * | Desired Range (%) **
Breast Height (DBH)
Seral Grass/Shrub 7 5-15
0-4.9" 2 15-25
5-14.9" 52 20-35
15-19.9” 32 15-25
20+" 7 10-35

* Size Class is from Region 1 VMap merged with stand exam data, TreeSize attribute
** Forest Plan Revision Desired Conditions for MA3 (Probert 2017), very similar to E1 MA

Likewise, “The Cool Moist PVG generally represents the higher elevation habitats that still
support a majority of the tree species found within the project area. It covers nearly "4 of the
project...” Table 3 (“Existing and desired structure by size class for Cool Moist PVG in the
Dead Laundry Project Area”) is reproduced next:

SizBerzl:sstsI-i':i:;atT;;:r) at Existing (%) * | Desired Range (%) **
Seral Grass/Shrub 10 5-20
0-4.9" 5 15-40
5-14.9" 54 20-40
15-19.9” 29 10-35
20+ 2 5-10

* Size Class is from Region 1 VMap merged with stand exam data, TreeSize attribute
** Forest Plan Revision Desired Conditions for MA3 (Probert 2017), very similar to E1 MA

“The Warm Dry PVG represents inclusions within the project area at only 5%...” (Id., emphases
added.). Table 4 (“Existing and desired structure by size class for Warm Dry PVG in the Dead
Laundry Project Area”) is shown next.
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Sizgergl::ts;:i::\at?;;:r) at Existing (%) * | Desired Range (%) **
Seral Grass/Shrub 17 5-15
0-4.9" 4 10-25
5-14.9" 48 20-40
15-19.9” 20 15-25
20+" 11 10-35

* Size Class is from Region 1 VMap merged with stand exam data, TreeSize attribute
** Forest Plan Revision Desired Conditions for MA3 (Probert 2017), very similar to E1 MA

So the Vegetation Resource Report shows the amount of trees that roughly approximate old-
growth character (size class 20+7) are below even the FS’s “desired” levels. Yet Tables 10 and
11 show the Dead Laundry timber sale would reduce stands of size class 20+ even further
below the FS’s own “desired” levels. So much for “enhancing” old growth.

The FS’s rationale for this is stated in the Vegetation Resource Report: “The Proposed Action
will move dominance types toward desired conditions with a focus on western white pine in
the Warm Moist and Cool Moist PVGs and ponderosa pine in the Warm Dry PVG, with western
larch a likely component in most stands.” (Emphasis added.) This is shown in, e.g., its Table 12
(“Comparison of the No Action and Proposed Action on composition by dominance type for the
Warm Moist PVG”):

Forest Dominance Type Desired No Action Proposed
Range (%) (%) Action (%)
Ponderosa Pine 10-20 2 -0.1
Douglas-fir 2-5 10 -1
Lodgepole Pine 5-10 2 -0.2
Western Larch 15-30 0.1 -0.1
Grand Fir/ Western Redcedar 10-20 74 -11
Western White Pine 25-40 0 +13
Subalpine Fir/Englemann Spruce 1-2 2 -0.1

What the two yellow highlighted numbers show, in combination with the other tables we cite, is
that the Dead Laundry project would replace large trees (20+” dbh) with planted seedlings of the
FS’s “desired” species (e.g., western white pine) in stands considered to be of the grand
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fir/western redcedar “Forest Dominance Type” in order to “move dominance types” in the
desired direction as per the DRAFT Revised Forest Plan.

Attachment A includes documents the Nez Perce National Forest produced for NEPA analyses
of timber sale projects to comply with that Forest Plan. Two pdfs (Old Growth SurveysSelway
RD 1,2) document 1992 field surveys for old growth on the Selway Ranger District. The
document, entitled “OLD GROWTH SURVEY” shows that the FS created a standard field
survey form using Nez Perce Forest Plan Appendix N old-growth criteria as “CRITICAL
COMPONENTS” and includes a rating for “LARGE TREE AGE” with a breakpoint being 150
years. Nez Perce Forest Plan Appendix N old-growth criteria are similar to those found in
Clearwater Forest Plan Appendix H.

The FS must map the old growth designations in OGAUs, providing identifying labels on old
growth polygons with which one may use to cross-reference to documents disclosing the old-
growth character of each corresponding polygon, which could also reveal how the old-growth
criteria were being applied for any given polygon. The public must be able to tell why any given
stand or contiguous group of stands, represented by mapped polygons, were chosen.

We assert that the FS used data that was not gathered in the field for the purposes of comparing
the old growth criteria with the given stand under consideration, and which cannot reasonably be
claimed to reveal sufficient Appendix H criteria.

A document “Campbell OG analysis note.pdf” in Attachment A explains how the Nez Perce
National Forest used queries of existing database and aerial photos to identify “potential
oldgrowth” in 1995. Once identified, “The ...stands would need to be field verified to
determine if they could be reallocated to oldgrowth or replacement oldgrowth following the steps
outline in Appendix N of the Forest Plan.” (Emphasis added.)

For the Dead Laundry EA, the FS did not undertake field surveys to validate old growth, in
contradiction to the Forest Plan and NEPA’s requirements for scientific integrity.

We offer examples of how proper old-growth surveys have been conducted. Attachment A
includes documents the Nez Perce National Forest produced for NEPA analyses of timber sale
projects, to comply with the Forest Plan. One document (Old Growth SurveysSalmon River
RD.pdf) is a series of 1992 documents on field surveys for old growth on the Salmon River
Ranger District. They utilize a “SCORECARD FOR OLD GROWTH HABITATS” which
features Forest Plan Appendix N old-growth criteria® for “West-side Mixed Conifer” and “West-
side Ponderosa Pine”, which is apparently an early example of the FS integrating the Green et al
habitat types into the old-growth identification and allocation process. The surveyors also use
observations to rate the quality of the old-growth habitat, making notes of the habitat
components they observe which biological knowledge indicates are used by old-growth
associated wildlife. In these Attachment A documents the surveyors also take notes on actual
wildlife sightings while they’re in the forest. Essentially, the surveyors are immersed in the

% Nez Perce Forest Plan Appendix N old-growth criteria are similar to that for Clearwater Forest Plan
Appendix H old-growth criteria.
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experience of what it means to be in old growth, increasing their credibility as surveyors of old
growth in the process.

Below is the “Snag Habitat Definition” as appears in Clearwater NF Forest Plan Appendix H:

SNAG HABITAT DEFINITION *

Broken top.

25" (+) dbh x for nest trees.

18" (+) dbh x for food trees.

70 percent bark cover especially on soft snags.
Preference for soft snags (grand fir).

Tree greater than 50 feet tall.

Feed trees are most often broken topped trees.

Live trees with broken tops/dead tops = 2 hard snag.

O~ VT =W N+

The above definition simply cannot be applied except in the context of undertaking field surveys.

Attachment B is a document entitled, “Kootenai N.F. — Three Rivers District Old Growth
Validation Process — All Proposed Sales.” It includes a section, “Instructions For Old Growth
Walkthrough and Write-up” which was “developed in an effort to standardize old growth
walkthrough surveys and write-ups.” It also has a section listing old-growth criteria used by the
Kootenai National Forest (similar to that in NPNF Forest Plan Appendix N), and includes a
blank field form for use by the field surveyor. That form includes a couple lines where the
surveyor is to indicate in his or her judgment why the stand meets the old-growth criteria
displayed on the form.

Also, KNF Forest Plan Old Growth Appendix 17 (USDA Forest Service, 1987b) reveals those
FS managers’ commitment to conduct field surveys:

During the next decade, each District will work towards completing a field inventory of
designated old growth stands. Specific information items will be gathered which will help
in monitoring and determining habitat suitability for several indicator species and will help
to rate the relative value of each stand. The key information items will be stored in some
type of data base to help facilitate use of habitat suitability models for monitoring of
dependent wildlife species.

...It is anticipated that as old growth field verification and other stand exams continue, we
will find that some designated stands are not suitable old growth habitat while others not
previously designated will be found to be suitable. Records of these findings should be kept
so that the Forest Plan data base can be updated.

So we know the FS has conducted proper old-growth field surveys in the past, and still can if it
wants to. But for the old growth designators for the Dead Laundry process “old growth” is little
but an abstraction. They use data too unreliable for making valid conclusions, building no
credibility in the process.

Old-growth maps must include important reference details that would help facilitate navigation
so the public can survey the designated FPOG and ROG. By navigation details we mean, for
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example, roads, trails and streams that are relatively easy to find are juxtaposed on a topographic
map along with old-growth polygons.

In sum, documentation of field surveys using all Appendix H criteria—not an arbitrary subset—
is a necessary and integral component of the old-growth inventory process required by the Forest

Plan.

Consistency with Clearwater National Forest forestwide old growth 10% Standard.

The most recent Forest Plan Monitoring and Evaluation Report (Fiscal Year 2009) includes:

Table 57: Clearwater National Forest Estimates Of Percent Of Old Growth, Standard Error, And

90 Percent Confidence Intervals

Estimated 90% Confidence 90% Confidence
Percent Old Interval - Lower Interval - Upper | Total Number Number
Forest Growth Bound Bound PSUs Forested PSUs
Clearwater 9.4% 7.3% 11.8% 305 300

So using FIA data, the FS cannot demonstrate the Clearwater NF is being managed consistent
with Forest Plan Wildlife and Fish Standard 5.d.(1), which requires the agency maintain at a
minimum 10% old growth forestwide.

Below is the diagram depicted on the cover of Bechtold and Patterson, 2005, which helps to
explain the idea of random FIA plot location:

74




The hexagonal grid was first fixed on the landscape. The location of one sampling site per
hexagon (the plot—represented by four dots in a triangle configuration) was subsequently
chosen randomly. That same plot is periodically resampled, typically once every ten years.

In discussing such methodology, a Northern Region report (Bollenbacher, et al., 2009) states,
“All northern Idaho plots utilized a primary sample unit (PSU) composed of four fixed radius
plots with trees 5 — 20.9 inches tallied on a 1/24th acre plot and trees 21.0 inches DBH and larger
tallied on a % acre plot.” And, the Forest Service’s Czaplewski, 2004 states, “Each FIA sample
location is currently a cluster of field sub-plots that collectively cover an area that is nominally
one acre in size and FIA measures a probability sub-sample of trees at each sub-plot within this
cluster.”

So at most each plot samples a maximum of one acre—far smaller than an old-growth stand—
and thus estimates cannot indicate the capability to meet biological needs of the associated
wildlife. Moreover, the location of plots is confidential, and for good reasons—managers are not
allowed to know the location of FIA plots within national forests, to prevent skewing of data
which would result from intentionally managing differently at plot locations. FIA methodology
cannot specify the location of sampled stands within a national forest. Furthermore, the FIA data
cannot yield the extent (acreage) of old-growth stands.

FIA statistics thus have no correlation to forest plan minimum old-growth stand sizes, nor to
spatial needs of wildlife species’ habitat needs. Creating mapping of existing old growth is not
possible using FIA data. The location of existing old-growth stands cannot be specified using
FIA. There has been no systematic scientific study conducted to correlate any FIA estimate with
the results from field data of old-growth habitat. Conclusions of old-growth percentages claimed
by FS analyses cannot be verified by independent investigators. This prevents independent peer
review—a hallmark of the scientific method.

We would be reasonable to expect the Forest Service to have a fairly complete forest-wide
inventory of old growth simply because nearly every Clearwater NF watershed outside
Wilderness or Roadless has been logged over the life of the 1987 Forest Plan, and an old-growth
inventory is required of project analyses. Our assumption is reasonable because compliance with
the Forest Plan involves verifying the old growth within each of the project boundaries. So the
FS should be able to produce a forest-wide inventory from previously generated project area
inventories, and shouldn’t need estimates based on FIA data. But the FS discloses no such
inventory. The FS lacks a publicly accessible inventory and mapping of old growth and
“replacement” old growth.

As far as we’re aware, in the 35 years of Forest Plan implementation there’s no documentation of
the FS ever designating “replacement” old growth which has eventually/later fully met existing
old growth criteria. The “replacement” old growth” is an empty promise to the public, to
associated wildlife, and other old-growth values.

Forest Plan old growth direction is not based on best available science.
Our comments on the NPCNF’s Hungry Ridge Draft EIS inquired as to what the historic levels
of old growth were before industrial logging arrived on the scene: “What is the HRV for old
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growth forestwide?” The FS responded, “Estimating the amount of old growth that was
historically present in the project area would be speculative.”

We observe that the FS has no qualms about speculating on the amounts of various other
categories of forest in the project area, and basing the goals of this project on such speculation.
The FS may be reluctant to discuss the issue because the amount of old growth on the Forest is
well below the historic range; and that fact alone shows how the FS is managing inconsistent
with best available science in proposing to destroy hundreds of acres of old growth.

Yanishevsky (1994) points out the inadequacy of maintaining merely “minimum” amounts of
habitat such as snags and old growth.

One might assume Forest Plan quantitative old-growth standards are based upon historic
amounts prior to EuroAmerican exploitation, so that maintaining such minimum would
safeguard wildlife populations so they wouldn’t vanish from any national forest or need listing
under the Endangered Species Act. But estimates of the amount of old growth on the Forest prior
to EuroAmerican management are not available nor reliable, because so much forest had been
logged long before adoption of old-growth definitions. This is demonstrated in, for example,
USDA Forest Service, 2019c¢:

Regarding the historic range of variability of old growth in the analysis area, there is no
way to accurately determine how much of the Forest may have met the Green
definitions of old growth (Green et al., 1992). To determine whether a forest stand meets
those definitions, it requires detailed information on how many trees per acre exist in the
stand over a certain diameter and age, the total stand density, the forest type and lastly, the
habitat type group that the stand occupies. No historical information exists that can
provide that level of detail. Therefore, a numeric desired condition or an HRV estimate
for old growth is not included in this analysis. (Emphases added.)

Similarly, the Northern Region’s Bollenbacher and Hahn, 2008g state, “actual estimates for the
amount of OG are constrained by the limited field inventory data collected before the 1930s, and
inconsistent—or absent—OG definitions.”

Gautreaux, 1999 states:

...research in Idaho (Lesica 1995) of stands in Fire Group 4, estimated that over 37% of the
dry Douglas-fir type was in an old growth structural stage (>200 years) prior to European
settlement, approximately the mid 1800's.

Based on research of Fire Group 6 in northwest Montana (Lesica 1995) it was estimated
that 34% of the moist Douglas-fir type was in an old growth structural stage (>200 yrs.)
prior to European settlement, approximately the mid 1800's.

Based on fire history research in Fire Group 11 for northern Idaho and western Montana

(Lesica, 1995) it was estimated that an average of 26% of the grand fir, cedar, and hemlock
cover types were in an old growth structural stage prior to European settlement.
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...fire history research in Fire Group 9 for northern Idaho and western Montana (Lesica,
1995) estimated that 19-37% of the moist lower subalpine cover types were in an old
growth structural stage (trees > 200 yrs.) prior to European settlement. While this estimate
is lower than suggested by Losensky's research...

Lesica found an estimated 18% of the cool lodgepole pine sites was in an old growth
structural stage (>200 years) prior to European settlement, approximately the mid 1800's.
... This same research in Fire Group 8 in drier, lower subalpine types of Montana had over
25% of the stands in an old growth structural stage during the same historical period.

Also, Lesica (1996) states, “Results of this study and numerous fire-history studies suggest that
old growth occupied 20-50% of many pre-settlement forest ecosystems in the Northern
Rockies.” (Emphasis added.) Lesica, 1996 (also cited in Gautreaux, 1999) stated forest plan
standards of maintaining approximately 10% of forests as old-growth may extirpate some
species. This is based on his estimate that 20-50% of low and many mid-elevation forests were
in old-growth condition prior to European settlement. This should be considered some of the best
science on historic range of old growth necessary for insuring viability of old-growth associated
species.

If the FS was interested in making its old-growth standards consistent with the best available
science, it would undertake an amendment process that would increase its “minimum7” 10%
standard (and the 5% distribution standard) up to a level within the natural range of variability,
resembling reference conditions.

We next refer to the NPCNF’s Clear Creek project file documents. One
(111125VRUageclass.pdf) includes a table stating the Desired Condition for various Vegetative
Response Units (VRUs), which are categories roughly similar to habitat types or which roughly
correspond to Green et al old growth types:

Desired Condition

Age Class
VRU 0-40 41-100 101-150 150+ Climate Modifier Dominant Habitat Types
1 20-40 40-60 15-20 50-10 Cool Moderately Dry Abla/xete, Pico/vagl
2 10--20 10--30 10--20 40-60 Cold and Moderately Dry Pial, Laly
3 15-25 15-35 10--30 20-50 Moderately Warm & Dry Pipo/phma, Psme/Phma, Abgr/phma
4 15-25 20-40 15-35 10--40 Moderately Warm & Moist ~ Abgr/asca, Abgr/clun
5 20-40 40-60- 15-20 5--10 Cool and Moderately Dry Pien/phma, Abla/vaca, Pico/vaca
6 15-25 20-40 15-30 15-45 Cool and Moist Abla/clun, Abla/mefe, Tsme/clun, Tsme/mefe
7 10--20 15-35 10--30 35-65 Moderately Cool and Moist ~ Thpl/clun, Thpl/asca
8 15-25 20-40 15-35 10--40 Moderately Warm & Moist ~ Abgr/asca, Abgr/clun
9 10--20 10--30 10--20 40-60 Cold and Moderately Dry Pial/vasc, Abla/vasc, Pico/vasc
10 10--20 10--30 10--30 35-65 Cool and Wet Abla/stam, Pien/smst, Tsme/stam
12 10--20 10--30 5--25 40-70 Warm and Dry Pipo/agsp, Pipo/feid
17 10--20 15-35 10--30 25-55 Moderately Cool and Moist ~ Thpl/clun, Thpl/asca

That “Desired Condition” is based upon what the FS believes is the historic range or norm. That
document includes the age class of 150+ and except for one or two VRUs, 10% is at the bottom
end (or below) the Desired Condition for the 150+ year age class, which is a minimum criteria

" http://dictionary.reference.com defines “minimum” as: “least possible.”
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for old growth used by Green et al. The other document (111125VRUdfcmatt.pdf) includes
narratives with the numbers (called “Typical stand age class distribution”).

This is another topic concerning old growth about which the FS refuses to engage in dialogue.
Since the native wildlife evolved prior to the era of pre-industrial logging when the abundance
and distribution range of old growth was much greater than now, the FS has no scientific basis
supporting its assumption that merely meeting its Forest Plan old growth percentage standards
will maintain viable populations as the Forest Plan requires. Along with climate concerns, this is
why facilitating the destruction of old growth is reckless, arbitrary and capricious.

The most recent Forest Plan Monitoring and Evaluation Report (Fiscal Year 2009) states,
“During project analysis individual stands within the project area are field checked and evaluated
as to whether or not they meet the criteria from Appendix H of the Forest Plan and the Old
Growth Forest Types for the Northern Region by Green et al.” Green et al. include age criteria
for old growth designation.

A June, 2014 document (“1.0 Terrestrial & Aquatic Ecosystems and Watersheds”) was written as
part of the NPCNF’s Assessment, a component of forest plan revision. It states, “The different
stages of succession are often referred to as seral stages and can be described as follows: ...Old
Growth is a subset of the late-seral communities. Not only are these dominated by larger, older
trees, but they have dead and down material present. Old growth in different forest types looks
differently. Green et al. (1992) described old growth characteristics for the Northern Rockies.”

Also, the draft Revised Forest Plan includes Glossary definitions:

Old Growth Forests: Are ecosystems distinguished by old trees and related structural
attributes. Old growth encompasses the later stages of stand development that typically
differ from earlier stages in a variety of characteristics which may include tree size,
accumulations of large dead woody material, number of canopy layers, species
composition, and ecosystem function. In the context of the Nez Perce-Clearwater
ecosystem the definitions for old growth are those provided within the document titled
“Old Growth Forest Types of the Northern Region (Green et al. 1992, and errata 12/11).

Old Growth Associated Species: the group of wildlife species that is associated with old-
growth forest plant communities on the Nez Perce-Clearwater.

Old Growth Habitat: A community of forest vegetation characterized by a diverse stand
structure and composition along with a significant showing of decadence. The stand
structure will typically have multistoried crown heights and variable crown densities. There
is a variety of tree sizes and ages ranging from small groups of seedlings and saplings to
trees of large diameters exhibiting a wide range of defect and breakage both live and dead,
standing and down. The time it takes for a forest stand to develop into an old-growth
habitat condition depends on many local variables such as forest type, habitat type,
and climate. Natural chance events involving forces of nature such as weather, insect,
disease, fire, and the actions of man also affects the rate of development of old-growth
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stand conditions. Old-growth habitat may or may not meet the definition for old growth
forest.

(Emphases added.) We realize the draft revised Forest Plan is just that—a draft—and isn’t currently
management direction. However, as the 2012 Planning Rule® indicates, the Assessment is intended to
help define what the FS believes is best available science.

Old Growth Enhancement
At this point, because of the confusion created by the contradictions between the 2023 Final EA
and draft DN, we cannot be sure what the current Proposed Action is. The Final EA states:

Only intermediate harvests in Old Growth Enhancements units will be conducted. No
western redcedar > 25” will be marked for removal. No western larch, western white pine,
or ponderosa pine > 21" will be marked for removal. No other remaining trees species
present on site >21” will be marked for removal unless it is within 50° of another tree with
symptoms of root disease, is adjacent to a root disease pocket, or is itself displaying signs
of a root disease infection. Harvest prescriptions should attempt to manage stands at a
minimum stand density index (SDI) of 25-35% of maximum SDI if existing on site. This
equates to a stand somewhere between the onset of crown closure and the lower limit of
full site occupancy (as defined by R4 FSH: 2409.17-2016-1; Chapter 9 and Powell 1999).”

In other words, a Douglas-fir tree which might be 250 years old or older, not properly socially
distanced from any subjectively determined slight indicator of native root disease, is subject to
logging. And that’s only one example of old growth abuse. Another is—a 20” dbh western larch,
western white pine, or ponderosa pine of any age, exhibiting habitat value for old-growth

b 13

associated wildlife, could be logged under the FS’s “prescriptions.”

Furthermore, the FS only weakly commits (“should”) to a stand density of % of natural in its
logged old growth, which on the face of it isn’t consistent with the Forest Plan. And other than
the FS’s vague commitment as quoted above, the EA fails to disclose an objective definition of
“intermediate harvest.” Nor does the FS make any commitment to monitoring the efficacy of its
Dead Laundry old-growth “enhancement.”

On the subject of old growth enhancement, the Vegetation Resource Report states:

...areas that could benefit from treatment, for example stands getting filled in with smaller
diameter shade intolerant species, would be thinned to promote desirable species and large
diameter trees. ...The treatments will be designed to retain enough overstory to maintain
stand densities between the onset of crown closure and the lower limit of full site
occupancy (as presented in Table 3 by Powell 1999, among others) while creating
understory light conditions that allow for the establishment, and competitive advantage, of
western redcedar in the understory and mid-story.

¥36 CFR § 219.3 Role of science in planning. “The responsible official shall document how the best
available scientific information was used to inform the assessment...” 36 CFR § 219.6 Assessment.
(a)(3) “Document the assessment in a report available to the public. ...Document in the report how the
best available scientific information was used to inform the assessment.”
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So on one hand the FS would apparently tweak old growth to favor seral western larch, western
white pine and ponderosa pine by retaining mainly those species and opening up the forest
canopy to enhance their growth, they would also be helping to establish shade tolerant western
redcedar—without reconciling these conflicting goals. Part of the problem is the application of
novel “desired conditions” which conflict with best available science. Even the descriptions of
the normal range of conditions of the various forest types in Green et al., 1992 found in the
project area do not include what the FS is trying to accomplish with its “enhancement” intent.

“Old growth enhancement” is nothing but a scam—a weak justification for logging large, old
trees within old growth. The FS cites no evidence that is has successfully “enhanced” old growth
consistent with any non-consumptive old-growth values. The FS doesn’t even propose anything
in the way of monitoring to verify its admittedly experimental “enhancement” theory. The same
goes for the other “treatments” proposed for old growth, step down old growth or recruitment old
growth (see Vegetation Resource Report Table 15).

With the large, landscape-level project Middle-Black in the early 2000s on the North Fork
District (project area partially overlaps with Dead Laundry), the FS stated, ““...in complying with
old growth management guidelines described in Appendix H of the Forest Plan, treatment area
adjustments were made to avoid treating any old growth stands...” (emphasis added). This was
indicated in that FEIS (Id.):

All or portions of Treatment Acres | Proposed Rationale for Dropping

Areas Dropped Treatment

2,2A,3,7,16, 19, 20, 26, 28, 31- 373 | Timber Harvest or | Drop necessary old growth and recruitment
33, Prescribed Fire old growth stands to meet Forest plan
36-39,41, 44, 55, 64,72, 73, 75, requirements.

91, 95,96

Also, “Within harvest treatment areas and for the purpose of maintaining or improving habitat
for wildlife species, all large trees (generally 20+ inches dbh or older than 150 years) and
approximately half of the trees in other age classes would be retained across the landscape
based on historic fire patterns.” (Id., emphases added.)

An important fact is that the management paradigm upon which the original, current, 1987
Forest Plan is based doesn’t insert itself into the natural processes that create and sustain old
growth. Within that paradigm, in contemplating management actions the FS is to insure that the
specified percentages of existing old growth are retained in OGAUs and forestwide to meet the
other Forest Plan old-growth Standards. There is no direction in the Forest Plan to log old growth
anywhere for the purposes of somehow improving it, or that logging can still maintain it. Jahn,
2012 addresses this in his section entitled “Protecting Old Growth Habitat In Excess of
Minimums Prescribed In the NPNF Plan.” On the last three pages of KNF Forest Plan Old
Growth Appendix 17, the FS rejects the notion that logging is consistent with preserving old
growth. But as seen from the cites in our previous paragraph, and as found in the draft revised
forest plan for the Nez Perce-Clearwater National Forests (NPCNF), the FS is promoting the idea
that active management should be the defining relationship between the agency and old growth.
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We are incorporating FOC’s various comments on the forest plan revision process, one of which
includes scientific criticism the old growth active management paradigm (see our April 20, 2020
comments on the Draft Revised Forest Plan for the NPCNF at pp. 134 - 156). In an attempt to
sugar coat the habitat destruction logging and road building cause, the FS pretends it can play
God in old growth, outperforming the natural processes that are the only known way old growth
has ever come to existence in these forest ecosystems. Such hubris does not belong in a context
of managing public resources.

In the Wildlife Report, the FS discusses enhancement in terms of forest plan/NRLMD
compliance: “Field verification found proposed harvest areas lacked horizontal cover in multi-
story or late successional forest for snowshoe hare habitat as per STANDARD VEG 6. Old-
growth enhancements may improve understories and thereby potentially improve winter
snowshoe hare.” (Emphases added.) If the emphasized words sound speculative, it’s because
they are.

The DRAFT Revised Forest Plan includes a Monitoring Plan, with a Monitoring Question
(MON-FOR-03): “ Are vegetation treatments meeting the stand characteristics of old growth?”
The Dead Laundry project assumes the answer is yes, because in jumping the revision gun it
doesn’t even propose monitoring the results of “enhancement.”

Of course, the FS’s “enhancement” paradigm also assumes that manipulated/logged old growth
would contribute to other old-growth values, without any science to back it up. The FS even
lacks any awareness that perhaps those other values might be assigned scientifically supportable
metrics for measuring changes caused by “enhancement.” These metrics could include associated
old-growth characteristics or even occupancy by MIS or other indicators of old growth.

So the FS is implementing the DRAFT revised forest plan—but illegally, before the revision
process has concluded.

Again, a major flaw of the project is that the FS is attempting to implement DRAFT Revised
Forest Plan Desired Conditions before the plan revision process is complete. Our comments on
the DRAFT Revised Forest Plan recognized on this exact subject stated:

Next, we see how the DEIS demonizes these “undesirable ... types” of old growth:
“(T)hese forest types are over-represented compared with historic conditions and often do
not long persist as old growth, these old growth types should not be specifically protected
by forest plan components.” In other words this old growth is taken to be a sign or
symptom of a forest out of whack.

Under the Forest Service’s skewed “thinking” there are too many of these, vaguely, “forest
types” so the way to re-set the balance is clearcut the oldest sectors? When it’s known that
logging on the NPCNF has resulted in much less late-successional forest as a whole
compared to the NRV, and thus fewer habitat opportunities for old-growth associated
wildlife? When the agency has the opportunity to re-set this balance by focusing instead on
younger, less rare habitats? This is very odd “thinking.”
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And this is being promoted in the absence of the DEIS citing any data that actually proves
that either these undesirable “forest types” or the subset of them which has the audacity to
persist longer on the landscape are in fact out of balance. Where are your numbers?

The DEIS continues, more explicitly identifying the Forest Service’s “thinking” that it’s
best to log old growth:

The current distribution of old growth types across the Nez Perce-Clearwater is
considerably outside of natural range of variation for dominance types and should
incorporate thinking about forested vegetation as a whole, rather than simply restricting
activities within all old growth. To do this, plan components are designed to address our
underrepresented dominance types while allowing harvest within overrepresented
dominance types.

Again, the wording of this Guideline (MA2 and MA3-GDL-FOR-04) makes it clear that
the intent is to clearcut this old growth: It “should not be managed using a regeneration
harvest prescription if it can be converted to a desired old growth type.”

How many acres of these “over-represented old-growth forest types” exist now on the
NPCNF?

What is the NRV, in acres plus other relevant metrics, of these “over-represented old-
growth forest types” on the NPCNF, and what is your scientific foundation for the NRV?

We are sill awaiting the FS’s responses to those—and all other comments on the DRAFT
Revised Forest Plan. In the present (Dead Laundry) case, the FS is implementing flawed old-
growth “enhancement”. However in additional, the FS is clearcutting stands not identified as old
growth, but of size class 20+ which are already transitioning in the direction of old growth. This
is because of the FS’s arbitrary, unscientific “undesirable” attribution of large Douglas-fir, grand
fir, western cedar, and other tree species. Since the FS’s allocation of step down old growth
and/or recruitment old growth is not transparent, project consistency with the OGAU forest plan
standards is not demonstrated, in violation of NFMA.

See Juel, 2021, which comments on FS old-growth policies such as those for the CNF and as
would be implemented with the Dead Laundry timber sale.

ACCESS AND TRAVEL MANAGEMENT
(We discussed this in EA comments at pp. 87-103.)

Project purpose and need fails to consider the FS duty to identify the minimum road
system.

From multiple maps, the EA and other FS documents it’s clear there are “existing road
templates™ (also called “existing unauthorized routes”) of undisclosed extent in the project area.
The FS failed to examined those, and other system roads to decide if they are needed or not, as
would be determined with a Travel Analysis Process as per FSH 7709.55 Ch. 20, which is the
first step towards identifying the minimum road system and complying with the Travel
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Management Rule under Subpart A (subpart A). (36 C.F.R. 212.5.) Also, the FS omitted
fulfilling its regulatory duties under this rule from the project purpose and need, even though
applicable statutory and regulatory requirements should shape a project’s statement of purpose
and need. When the agency takes an action “pursuant to a specific statute, the statutory
objectives of the project serve as a guide by which to determine the reasonableness of objectives
outlined in an EIS.” Westlands Water Dist. v. U.S. Dept. of Interior, 376 F.3d 853, 866 (9th Cir.
2004).

Under subpart A, the FS has a substantive duty to address its over-sized road system. Identifying
a resilient future road system is one of the most important endeavors the FS can undertake to
restore aquatic systems and wildlife habitat, facilitate adaptation to climate change, ensure
reliable recreational access, and operate within budgetary constraints. This underlying
substantive duty must inform the scope of, and be included in, the agency’s NEPA analysis. It’s
been 20 years since the FS finalized its subpart A rules, so it can no longer delay in addressing
this duty. Yet, the FS fails to incorporate this duty, thereby failing to ensure the road system
provides for the protection of national forest lands, reflects long-term funding expectations and
minimizes adverse impacts. See 36 C.F.R. 212.5(b).

The FS must update its forestwide Travel Analysis Report for the district to reflect the increased
risks to wildlife, specifically grizzly bears and grizzly bear connectivity from areas with high
motorized route densities. It must also recognize that roads and motorized trails provide vectors
for human wildfire ignitions, which is a risk that should be included in any Travel Analysis
Process. The agency fails to consider a major human impact is human-ignited wildfires, which
account for more than 90% of fires on national lands, and are five times more likely in areas with
roads. Plus, roads can affect where and how forests burn and the vegetative condition of the
forest.

Complying with subpart A is a win-win-win approach:

1) It’s a win for the FS budget, closing the gap between large maintenance needs and
inadequate (and declining) funding through congressional appropriations;

2) It’s a win for wildlife and natural resources because it reduces negative impacts from the
forest road system; and

3) It’s a win for the public because removing unneeded roads from the landscape allows the
agency to focus its limited resources on the roads we all use, improving public access
across the forest and helping ensure roads withstand strong storms.

The document “K10-00011100917ClearwaterNationalForestMinimumRoadsStrategy
.pdf’—a part of the Administrative Record for the CNF Travel Plan—states:

Considerable progress has been made on the CNF toward the process of Travel Analysis
described in Subpart A of the Travel Management Rule. New projects will be analyzed
using the “Travel Analysis Process” (TAP) as detailed in Travel Planning Handbook
7709.55 Chapter 20 in order to determine the minimum road system and
opportunities for road decommissioning; it will also prioritize road maintenance and
identify the need for upgrading and reconstruction of roads that will remain a part of the
system. (Emphasis added.)
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The Dead Laundry project should be considered a “New project() analyzed using the ‘Travel
Analysis Process’ (TAP) as detailed in Travel Planning Handbook 7709.55 Chapter 20.”
However that process was not used for Dead Laundry. The Dead Laundry Transportation
Systems Report instead refers to a “Nez Perce Clearwater National Forests Travel Analysis
Report — September 22, 2015 ...created from the Travel Analysis Process as outlined in Chapter
20 Travel Analysis, FSH 7709.55.” That 2015 Travel Analysis Report (TAR) was not project-
specific. The 2015 TAR states:

The risk and benefit questions were used to determine numeric, consolidated assessment
values of specific road segments across the forest. The initial risk and benefit assessment
values are used in conjunction with the cost analysis, input from the public and partners,
and previous commitments (such as road cost-share agreements or long-term special use
permits) to identify opportunities to change the Forest or Grasslands road system. Some of
the road-related issues identified by the public and other agencies can be addressed by risk
and benefit questions relative to specific road segments, while others would be more
appropriately addressed during forest plan revision or during implementation of site-
specific projects.

... Integrated restoration projects and commercial timber sales represent some of the
better opportunities to implement changes to the road system.

(Emphasis added.) Yet the Dead Laundry EA and the Transportation Analysis Report utterly fail
to present a comprehensive assessment of the risks posed by the project area transportation
system, or examine opportunities to benefit the environment by reducing the road system—in
any manner whatsoever let alone following the procedures outline in Chapter 20 Travel Analysis,
FSH 7709.55. In short, during the CNF Travel Plan process (see below) and the 2015 TAR said
it would be conducted during project-specific analyses such as for Dead Laundry, but for Dead
Laundry the FS says it was already done in the 2015 TAR—even thought that document
indicates it wasn’t.

The Transportation Analysis Report states:

Operating and maintaining the existing transportation system is a large portion of the forest
budget. The forest operation and maintenance budget is currently not sufficient to
finance maintenance on all the forest roads to the operating maintenance level.
Resolving the conflict between the need for access, the cost of associated road
maintenance, and the current and expected future road program allocation will be a
significant challenge.

(Emphases added.) The CNF Travel Plan FEIS states:
It is at the project level scale that a site specific analysis of all roads both National
Forest System and unauthorized can be studied and pertinent conclusions and

recommendations made. NFS roads that are deemed surplus to current needs and other
road like features such as skid trails and old temporary roads can be identified and
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recommended for decommissioning and returned to natural resource production. This
process will continue under the guidance of FSM 7700 — Travel Management and
FSH 7709.55 — Travel Planning Handbook to identify the minimum road system
needed for safe and efficient travel and for administration, utilization, and protection
of National Forest System lands. (Emphases added.)

The Dead Laundry Transportation Analysis Report says, “The Forest System Roads in the
analysis area are almost all identified in INFRA and mapped in GIS. The current map and
inventory data are dynamic and will change as more information is collected through field
verification and road surveys. There are a number of existing templates in the analysis area that
have not been identified or mapped. Some of these were routes and/or skid trails used for timber
harvest in the past and were never decommissioned.” (Emphasis added.) Objectors have done a
part of the FS’s field verification and road survey job, in pointing out, in our comments on the
EA, that at least significant portions of “Road” 74528 doesn’t currently exist. And since the FS
has chosen to not meaningfully respond to comments on the EA, at this juncture we cannot know
what the agency is thinking with its flawed project-level transportation analysis.

Furthermore, it is completely non-transparent how the FS had apparently decided to adopt into
its inventory of Forest System Roads so many of those the CNF Travel Planning map (“L02-
00055080826aquiredNFlandsjbranning.pdf”’) merely identifies as “road — has a number.”

It appears that the FS wants the boundary between its INFRA inventory of Forest System Roads
and its accounting of nonsystem roads (e.g., “undetermined”) to be highly permeable, so that it
can add roads to its Forest System Road inventory without NEPA analysis and public
disclosure—or even without conducting field reviews. The FS must carefully consider and
document the road management objectives, environmental impacts, and social and economic
benefits associated with any proposed addition before adding roads to the system. For roads that
were previously identified for decommissioning in a NEPA decision, the FS must assess the
Road Management Objectives, environmental impacts, and social and economic benefits
associated with that road before identifying it for use as a temporary road and/or later adding it to
the system as a closed or stored road. This necessary information is missing from the EA and
project Transportation Analysis Report, without which the public is precluded from meaningful
comment. The FS’s proposal runs contrary to its own policy for assessing and adding roads to
the system

One cannot tell if Table 4 of the project Transportation Analysis Report is a comprehensive list
of all project area routes as listed in INFRA or any other inventory. It’s likely not, because its
title is “Proposed Road Work and Access Control Mitigation.” (Also see “RE-Dead Laundry
project information-Boykin” included with documents submitted as part of this objection.)

The Dead Laundry Project Summary of Determinations for Biological Assessments (BA) states,
“Prior to this project development, 112 miles of roads in the project area were previously
decommissioned.” However this is not substantiated with any map or other reference to pinpoint
the location of these former 112 miles of road.
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The project Transportation Analysis Report states, “Roads require maintenance and additions to
the existing road system add costs. Cost includes any expenditure in the repair or upkeep of a
road necessary to perpetuate the road and provide for its safe use.” Yet despite identifying
dozens of roads “likely not needed” in Table 5, exactly zero of them are to be decommissioned
with this project—regardless of their assessed risk factors.

It is rather peculiar that the 2023 Final EA removed the words “road reconstruction” from its
description of the Proposed Action. Instead it re-categorizes some activities the 2021 Final EA
called “reconstruction” to “maintenance.” So where the 2021 Final EA’s Proposed Action
included 51 miles of “road maintenance” and 99 miles of “road reconstruction” the 2023 Final
EA replaces all of that with 104 miles of “road maintenance.” The EA doesn’t explain the intent
or logic behind this shifting categorization. Oddly enough, the balance of the 2023 Final EA still
analyzes impacts using the term “road reconstruction” just as the 2021 Final EA did.

Also, the 2021 Final EA included the following language, deleted from the 2023 Final EA:
“Road reconstruction would occur on existing road templates created by legacy
transportation routes. Activities could include the addition of cross drain structures near stream
crossings, application of surface aggregate gravel materials, road realignment or reshaping, road
blading, and brushing and removal of obstructions.” (Emphasis added.) So now the FS wants to
deny the existence of “existing road templates created by legacy transportation routes”? Despite
the history of previous corporate timberland ownership (subsequently transferred into public
ownership national forest), which left a vast network of old road templates in the Dead Laundry
project area?

And nowhere does the Dead Laundry EA or Transportation Analysis Report analyze or disclose
the risks or environmental impacts of the high-risk roads the FS will leave on the landscape. The
EA states, “Roads are a source of chronic sedimentation of stream channels through erosion of
fill, cut slopes, and of the driving surface, especially if not adequately maintained. It can be
logically inferred that the continued use of roads within project area RHCAs long after the
project is completed will continue to have adverse effects to fish and fish habitat through
sediment delivery to streams.” (Emphasis added.)

And as the Dead Laundry BA indicates:

Decommissioning roads leads to a decrease in sediment input to area streams, this can lead
to improvement of aquatic habitat and a decrease in cobble embeddedness. This can lead to
an increase in rearing habitat for bull trout in the project area.

...Forest roads can be chronic sources of sediment because road construction, use, and
maintenance compact soils, reduce infiltration, intercept, and concentrate surface and
subsurface runoff, and limit the growth of vegetation. Road ditches can alter natural
drainage patterns and move sediment directly from roads into streams (Wemple et al.,
1996). Also, roads can increase the frequency and magnitude of landslides by undercutting
the base of unstable slopes; intercepting, diverting, and concentrating runoff to unstable
hillsides; and through damage caused by plugged culverts that cause water to overtop the
road.
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The CNF Travel Plan FEIS identified a Desired Condition: “All routes available for public
motorized travel must be a part of the transportation system and must be designated open for
motorized travel, including the type of vehicle and season of use, according to 36 CFR 212.” The
FS has not demonstrated the project is consistent with that Desired Condition. The project
Transportation Systems Report states, “This analysis incorporates by reference the Decision for
the Access Travel Management (ATM) in the FEIS of the Clearwater National Forest Travel
Planning August 2011.”

The EA states, “25 miles of the total temporary road construction would be on existing
unauthorized routes. Road construction would be conducted on 12 miles of previously
decommissioned and/or unauthorized routes on the landscape; 2 miles of road construction
would occur in areas without a current road template.” (Emphases added.)

Road inventory issues

Large portions of the Dead Laundry project area were acquired in a 1996 land exchange with the
Potlatch Corporation. In turn, Potlatch had recently acquired the lands from DAW Corporation.
The Clearwater National Forest August 2011 Travel Plan FEIS discussed roads in the acquired
land:

Roads on or associated with lands formerly owned by DAW Corporation in the upper
North Fork that were acquired in the 1996 Beaver-Cedar land exchange are being evaluated
for appropriate designation or restrictions. Since these roads were primarily on lands in
private ownership, they have not previously been evaluated in Clearwater National Forest
project decisions.

...In 1996 the Clearwater NF acquired 25,067 acres of former DAW Forest Products lands
in the upper North Fork Clearwater River under the Beaver-Cedars Land exchange. These
parcels had 26 different roads totaling 84.64 miles. Since these roads were totally or
primarily on private lands they have not received an interdisciplinary Forest Service travel
analysis and are included in the “UND” category in the existing condition.

According to the Travel Plan FEIS, “UND” means “undetermined.” Its Glossary definition of
“UND” explains:

For roads added to the system after 2005, such as the former DAW lands, the TravCode
was listed as UND since no travel decision had been made. UND also includes some
additional routes that were suggested as part of the Travel Planning process, roads that have
long been overgrown and are not travelable with vehicles, and storage trails that are still
considered part of the trail system but have not been maintained and are generally not
travelable with vehicles.

The 1996 Beaver-Cedars Land Exchange Final EIS did not include a detailed analysis of the
environmental liabilities of the roads on the lands acquired in the exchange. Below is a portion of
a map from the Beaver-Cedar Land Exchange FEIS, covering the Dead Laundry project area.
The sections colored red are the lands acquired from Potlatch in the exchange.
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Obviously that map doesn’t show anywhere near the 84.64 miles of road that existed on the
acquired lands at the time of the exchange, according to the Travel Plan Final EIS.
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During the above-mentioned Clearwater National Forest (CNF) travel planning process, the FS
did begin to examine roads in the acquired lands, producing more details of the road situation.
We refer to a CNF Travel Planning map (“L02-00055080826aquiredNFlandsjbranning.pdf”). A
portion of that map is pasted below, followed by its key. It shows a portion of the Dead Laundry
project area—the Cedars Campground near the confluence of the North Fork and Lake Creek is
near the top.
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With the exception of a sliver of land near the Cedars Campground, the above area was part of
the acquired lands. This reveals the high road density left over from the days of DAW
ownership/management.
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Below is a portion of the 7.5 minute Osier Ridge Quadrangle map (dated 1994) showing the
same area, also showing a high road density. There’s a stream shown on that map, under the
word “Standard” near the bottom. That map shows up to nine road crossings of that tributary of
the North Fork. The FS apparently has no inventory data on the conditions of those road/stream
crossings.

—— I
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Next is the very same portion of the 7.5 minute Osier Ridge Quadrangle map currently
downloadable from the FS website at: https://data.fs.usda.gov/geodata/rastergateway/states-

regions/states.php (“Updates to Transportation 1994, Updates to Boundaries 2015”) showing the
same extensive road network.
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A portion of another CNF travel planning map (“090604northforkeast36x48.pdf”) is pasted next,
and it displays the same portion of the Dead Laundry Project Area, along with parts of its key.
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The above map displays motorized summer use contemplated—and later adopted by the CNF
Travel Plan Record of Decision (ROD). It doesn’t display the same extent of the road network as
the previous map. And inexplicably, it has some roads labeled “Non Clearwater Jurisdiction”
even though the map was produced approximately ten years after the land exchange. We now
refer to roads 74528 and 74551, labeled on the western part of this map. For the purpose of
helping to identify which road is 74528 and which is 74551, below we paste a portion of another
map, “North Fork Snow1” which is the CNF’s Over Snow Vehicle Use Map 2014. This is a map
created following from the CNF Travel Plan ROD. The portion of that map shown is once again
of this same area.

P N2 4

From the above maps, it is clear that the CNF’s Travel Planning process allowed over-snow use
on Roads 74551 and 74528, whereas the CNF Travel Plan ROD did not authorize summer
motorized use.

Further, CNF Travel Planning map (“L02-00055080826aquiredNFlandsjbranning.pdf”) we
display above does not attribute a Road Travel Code to either 74551 or 74528, however the key
ambiguously identifies them (and many others) as simply “road — has a number.” (Emphases in
the key are the FS’s.)

Next, we observe the project Transportation Systems Report Table 4 lists those two roads:

Access
Road BMP Length Road Work Status ATM OPML Control
74528 0.000 2.100 | Reconstruction EXISTING oYsS ML-1 No Issue
74528 4.300 1.376 | Reconstruction EXISTING RYA ML-1 No Issue
74528 5.676 0.675 | Reconstruction EXISTING RYA ML-1 No Issue
74551 4.781 1.440 | Reconstruction EXISTING RYA ML-1 No Issue
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RY A means “Restricted Yearlong to All Vehicles” and OY'S means “Open Yearlong to Small
Vehicles.” This means all segments are supposedly restricted at all times from motorized use,
except for the first 2.1 miles of 74528, which is open yearlong to small vehicles. However, this is
inconsistent with the CNF Travel Plan ROD, as shown in map “090604northforkeast36x48.pdf”
(above), which authorized none of those segments open—at least not 2.1 miles of 74528. The
project Transportation Systems Report’ includes incorrect information. In fact except for saying
the report incorporates the CNF Travel Planning ROD, it—along with the Dead Laundry EA
itself—fails to demonstrate project consistency with the 2011 Travel Plan ROD.

Our EA comments included observations we made in the project area, specifically concerning
several roads specified in the Project Proposal for “reconstruction” as part of the Dead Laundry
Project. The very first road evaluated, as discussed on pages 1-4 of our EA comments Appendix
A, was discussed in detail. Because no map in the EA or specialists reports displayed road
numbers in enough detail, our comments did not mention the official FS number identification of
that route. Only from later inspection of other maps (discussed above, from other sources) were
we able to discern that this route was 74528. The gist of the concerns we expressed in our EA
comment is: the FS was treating 74528 as an “existing road” that needed “reconstruction” but
our on-the-ground survey of that segment revealed that it was a road that had been
decommissioned. Therefore if the FS were to access timber via this route as proposed in the
Dead Laundry EA, the work needed would be—for all intents and purposes—road construction.
In addition, our field survey in 2021 found that Road 74551 is also in a decommissioned
condition, in contrast to the “existing” status claimed by the FS.

The FS’s own documents make our point, if only partially. The Travel Plan record document
“K1-0-00004-070530-dgober070529RoadCoreData.pdf” indicates that about 2.1 miles or Road
74528 had been decommissioned:

DISTRICT
ROAD NO _NAME BMP EMP SYSTEM ___JURISDICT STATUS __MGT __ADM
74528 CEDARS 1 0 21 NFSR - NATIONA FS - FOREST SE EX - EXISTING 010503 010503
74528 CEDARS 1 21 23 NFSR - NATIONA FS-FOREST SE DE - DECOMMIS 010503 010503
74528 CEDARS 1 23 43 NFSR - NATIONA FS-FOREST SE DE - DECOMMIS 010503 010503
74528 CEDARS 1 43 6.6 NFSR - NATIONA FS-FOREST SE EX - EXISTING 010503 010503

(We are assuming that for these documents BMP is beginning mile post and EMP is ending mile
post) The Dead Laundry Travel Systems Report omits that decommissioned segment:

Access
Road BMP Length Road Work Status ATM OPML Control
74528 0.000 2.100 | Reconstruction EXISTING oYs ML-1 No Issue
74528 4.300 1.376 | Reconstruction EXISTING RYA ML-1 No Issue
74528 5.676 0.675 | Recpnstruction EXISTING RYA ML-1 No Issue

’ The Dead Laundry Transportation Systems Report states, “This analysis incorporates by reference the
Decision for the Access Travel Management (ATM) in the FEIS of the Clearwater National Forest Travel
Planning August 2011.
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What our EA comments Appendix A points out is, even that “K1-0-00004-070530-
dgober070529RoadCoreData.pdf” spreadsheet does not accurately represent the current road
condition. Whereas the spreadsheet indicates the decommissioned part begins at about two miles
along, our observations show at least two major RHCA crossings had been entirely removed well
before two miles, and the old road surface had been outsloped to at least partially conform to the
former contour of the natural slope.

Nowhere does the FS admit what’s obvious to us—to use the decommissioned segment as
proposed, work fitting the definition of new construction—including many tons of road fill
and culvert installations—would be necessary. (See our EA comments Attachment A, first road
discussed pp. 1-4.) Our EA comments Appendix A also identifies flaws of FS assumptions for
“reconstruction” of other project area routes.

The early 2000s Middle-Black project FEIS included a map of “Middle-Black Watershed
Restoration, and below we’ve reproduced part of it and its key:
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Main Roads LEGEND
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./ Local

@ Culverts in need of Repair or Replacement

Areas Of Non-system Roads Proposed for Decommission
or Long-term Intermittent Use

Source: USFS - R1 - Clearwater NF Oct 31, 2002 S.Grubb

The above reveals that a portion of what has now become the Dead Laundry project area was one
of the “Areas Of Non-system Roads Proposed for Decommission”. Might that explain the
decommissioned status of roads the FS says would merely be “reconstructed” FOC has observed
on the ground?

And while the project Transportation Systems Report has no map, the EA map (Figure 5:
Transportation detail of the Dead Laundry Project Area) and the 3/12/2020 Dead Laundry Road
Map issued with the Project Proposal fail to recognize these facts.

FOC monitored areas where the FS proposes various levels of road work. We photographed
some of these sites and mapped their GIS location where available, also using the FS road
system inventory provided to FOC in response to a previous Freedom of Information Act
request. Among FOC staff's observations were road templates that the FS maps as
“reconstruction” require such significant work that it rises to the level of road construction. Also,
some proposed “maintenance” would more accurately be described as reconstruction. Also, some
sites places were on a road template where the FS had not mapped any road template. We also
found road prisms of previous roads that now are essentially wetlands—they have soggy soils,
plants that thrive in soggy soils, and standing water—or sometimes even running water—on the
old template, where roadwork would mean filling a small wetland. Such information did not
appear in the Environmental Assessment and other reports. These findings are addressed in the
folder FOC 2021 Dead Laundry monitoring_Bilodeau report, which contains the report,
pictures taken, an excel spreadsheet that explains and contains GPS information from the
pictures, and various maps.

Our 2020 road surveys as documented in our EA comments Appendix A, and our September 8-9,
2021 surveys as documented in “Dead Laundry Monitoring FOC Sept 8-9 2021.pdf”, were not a
fully comprehensive survey of road conditions in the project area. But they reveal that the EA
presents an extremely inadequate picture of the existing conditions of project area roads.

This contradictory and confusing situation persists with the 2023 Final EA. Its Figure 4 map
encompasses the area of the above discussion we write to exemplify FS confusion and
inconsistency. Unlike its deletion of the category “road reconditioning” from the description of
the Proposed Action, the Figure 4 map keeps the “Reconstruction” category. (It also keeps
“Reconditioning” which is much discussed in both versions of the EA.) It seems that the Figure 4
map reflects the reduction in logging the 2023 draft DN describes in contrast to the 2023 Final
EA’s description of the Proposed Action. Yet that same Figure 4 map displays many, many miles
of road reconstruction the EA denies elsewhere. On top of that, much of this road reconstruction
would improve or create access for apparently no reason. Dead Laundry Project management
actions such as logging units depicted in the map key aren’t found along many of those

96



reconstructed roads. This is disconcerting in the context of the statement below the Final EA’s
Table 6 (Road Activities proposed with the Dead Laundry Project): “Mileage is approximate and
subject to change as project is modified.” (Emphasis added.)

The FS has had numerous analysis opportunities, including with Dead Laundry and others
described above, to determine what road system exists, what roads should be open for which
users, which roads should be decommissioned, which should be converted to trails, and which
should be kept and maintained, so that the known ecological impacts of roads and other
travelways can be estimated, minimized or managed to a situation approaching sustainability.
Yet as the 2023 Dead Laundry Final EA indicates, the FS continues to fail.

Deception OHV Trail

A “decision to construct an off-highway vehicle (OHV) trail in the vicinity of Deception Gulch
was made on July 19, 1999 in the Decision Memo for the “DECEPTION GULCH ROAD
OBLITERATION / OHV TRAIL” project.” (August 2003 Decision Memo 814.doc, obtained
under FOIA from the FS.) Decision Memo 814.doc further states:

The original proposed location of the OHV trail involved crossing a number of drainages
on mid-slope locations where large fills were to be removed during road obliteration.
Building an OHYV trail across these locations would involve considerable soil disturbance
and/or construction of structures to avoid fording the creeks with OHVs. These structures
are expensive to construct and maintain.

...During survey and design of the OHV trail, several potential construction and
maintenance problems were identified that would be costly to resolve during construction
and involve long-term maintenance costs. Alternative routes were located that would avoid
the problem areas, but would result in essentially the same 30-mile OHV trail. These
changes would be consistent with the findings in the original project Decision Memo.

In response to FOIA, the FS told us that Decision Memo 814.doc was never signed and we
assume never implemented. Furthermore, they told us they had destroyed the original July 19,
1999 Decision Memo for the Deception Gulch Road Obliteration / OHV Trail project, so it was
not provided to us in response to our FOIA. So we are unable to determine which roads the 1999
DM had designated for obliteration (decommissioning)—and according to the FS, they don’t
know either because they have erased this chapter of history from their Forest Plan
implementation record of the project area. Again, this is an example of unresolved and
undisclosed cumulative environmental impacts.

In 2015 or 2016, the FS further altered another portion of the Deception OHV Trail system (see
“Deception OHV DM 2015.pdf”), which utilizes some a mix of old roads and trails. The Dead
Laundry analysis does not discuss that project’s BMP implementation or completion.

EA FAILS TO DISCLOSE EXISTING CONDITIONS

(We discussed this in EA comments at pp. 103-104.)
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ROCKY MOUNTAIN ELK
(We discussed this in EA comments at pp. 104-105.)

Elk are a management indicator species (MIS) under the Forest Plan. Forest Plan Wildlife and
Fish Standards include:

a. Provide the proper mix of hiding and thermal cover, forage, and protection from
harassment during critical periods on big-game summer range (primarily elk), in
accordance with criteria contained in the "Guidelines for Evaluating and Managing
Summer Elk Habitat in Northern

Idaho."

b. Rehabilitate key big-game winter range to meet elk population goals. (Also see
Management Areas C3 and C4).

e. Manage use of motorized vehicles off roads, on roads, and on trails in areas of key
wildlife habitat features such as elk licks, wallows, and calving areas to accomplish habitat
objectives.

Forest Plan timber Standard 7.j. is:
Manage tree openings created by even-age timber harvest as follows:

(1) Size of openings - Openings created will normally be 40 acres or less, see Regional
Guide for exceptions:

(2) Dispersal - The objective is to disperse openings so that adjacent stands will represent
at least three size classes, see Regional Guide;

(3) Duration of openings - consider an opening no longer an opening when the density and
height of the vegetation and watershed conditions meet the resource management
objectives of the area.

Big-Game Summer Range/Timber - In proposed El and E3 Management Areas, the
minimum standard is to provide 25 percent elk habitat potential. New openings
(regeneration cuts) can be planned adjacent to former openings as long as the former
opening is certified as stocked and the area meets a minimum of 25 percent elk habitat
potential after implementation of the proposed activity.

The ID Team must assure that unit design optimizes wildlife objectives, both short-and
long-term, within the overall objectives of the management area. Other resource
requirements and objectives such as visual, watershed, silvicultural, etc., also must be met
as applicable. The dispersal of timber size class objectives in the Regional Guide must be
met.

Elsewhere the Forest Plan states:

(Dn the El Management Area in Chapter III, the minimum standard for summer elk habitat
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is to maintain 25 percent of potential habitat capability. In areas where current potential is
less than 25 percent, the plan provides direction to increase potential to at least minimum
standards as new activities are planned. It recognizes in Chapter IV, Section B, that not all
areas will meet minimum standards due to past management practices. However, as we
make new entries in those areas, activities should be designed and access managed to bring
the potential back to a minimum of 25 percent.

Forest Plan Wildlife and Fish Standards for Management Area E1 include:

2. b. Manage for a minimum of 25 percent maximum elk potential habitat effectiveness.
During Plan implementation and further analysis, determine whether remaining areas of El
have potential for providing elk habitat. When analysis shows elk potential is limited by
factors other than National Forest management, determinations may be made not to manage
for elk. When habitat conditions warrant, managers are urged to exceed the 25 percent
habitat standard. See Forestwide General Standards, in Chapter II.

8. Design and develop road systems in accordance with area transportation plan
procedures.

The fact that the project area road inventory is in such a shambles is one reason the FS cannot
demonstrate consistency with Forest Plan direction for elk.

Since the FS admittedly has not utilized a comprehensive and accurate road inventory for the
project area, it cannot possibly conduct a cumulative effects analysis in compliance with NEPA
or forest plan direction for elk. And we note here that the FS represents its forest plan direction
for elk as being its proxy for grizzly bear habitat analysis.

The science is clear that motorized access via trail, road, or oversnow adversely impact elk
habitat. Servheen, et al., 1997 indicate that motorized trails increase elk vulnerability and reduce
habitat effectiveness, and provide scientific management recommendations.

Also, the EA fails to provide a meaningful analysis of cumulative impacts of recreational
activities on elk. Wintertime is an especially critical time for elk, and stress from avoiding
motorized activities takes its toll on elk and populations.

Scientific information recognizes the importance of thermal cover, including Lyon et al, 1985.
Christensen et al., 1993 also emphasize “maintenance of security, landscape management of
coniferous cover, and monitoring elk use...” This USFS Region 1 document also states,
“management of winter range to improve thermal cover and prevent harassment may be as
important as anything done to change forage quantity or quality.”

And Black et al. (1976) provide definitions of elk cover, including “Thermal cover is defined as
a stand of coniferous trees 12 m (40 ft) or more tall, with average crown exceeding 70 percent.
Such stands were most heavily used for thermal cover by radio-collared elk on a summer range
study area in eastern Oregon (R.J. Pedersen, Oregon Department of Fish and Wildlife—personal
communication).” Black et al. (1976) also state:
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Optimum size for thermal cover on summer and spring-fall range is 12 to 24 ha (30 to 60
acres). Areas less than 12 ha (30 acres) are below the size required to provide necessary
internal stand conditions and to accommodate the herd behavior of elk.

...Cover requirements on winter ranges must be considered separately and more carefully.
Animals distributed over thousands of square miles in spring, summer and fall are forced
by increasing snow depths at higher elevations to concentrate into much restricted, lower-
elevation areas in mid- to late-winter. Winter range, because of its scarcity and intensity of
use, is more sensitive to land management decisions.

Regarding Black et al. (1976) conclusions, Thomas et al., 1988a state, “We concur. New
research on elk use of habitat on summer and winter ranges has become available, however
(Leckenby 1984). Land-use planning requirements indicate that a model of elk winter-range
habitat effectiveness is required.”

Thomas et al., 1988a also state:

Thomas and others (1979, p. 104-127) defined two types of cover: thermal and hiding.
Thermal cover was "any stand of coniferous trees 12 meters (40 ft) or more tall, with an
average canopy closure exceeding 70 percent" (p. 114). Disproportionate use of such cover
by elk was thought to be related to thermoregulation. Whether such thermoregulatory
activity occurs or is significant has been argued (Geist 1982,Peek and others 1982). In the
context of the model presented here, arguing about why elk show preference for such
stands is pointless. They do exhibit a preference (Leckenby 1984; see Thomas 1979 for a
review). As this habitat model is based on expressed preferences of elk, we continue to use
that criterion as a tested habitat attribute. We cannot demonstrate that the observed
preference is an expression of need, but we predict energy exchange advantages of such
cover to elk (Parker and Robbins 1984). We consider it prudent to assume that preferred
kinds of cover provide an advantage to the elk over nonpreferred or less preferred options.

Christensen, et al. (1993) is a Region One publication on elk habitat effectiveness. Meeting a

minimum of 70% translates to about 0.75 miles/sq. mi. in key elk habitat, as shown in their
graph:
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5. Levels of habitat effectiveness:
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Also, Ranglack, et al. 2017 investigated habitat selection during archery and rifle hunting
seasons.

The Forest Plan included a “Data Requirement”: “Field Verification and Mapping of Elk Winter
and Summer Range Habitat” to be accomplished by 1989. It also includes “Research Needs” for
wildlife including elk. The FS has not properly prioritized most of this forest plan direction.

The Forest Plan reads:

5. Wildlife and Fish

a. Provide the proper mix of hiding and thermal cover, forage, and protection from
harassment during critical periods on big-game summer range (primarily elk), in
accordance with criteria contained in the "Guidelines for Evaluating and Managing
Summer Elk Habitat in Northern Idaho."

b. Rehabilitate key big-game winter range to meet elk population goals. (Also see
Management Areas C3 and C4).

Big-Game Summer Range/Timber - In proposed El and E3 Management Areas, the
minimum standard is to provide 25 percent elk habitat potential. New openings
(regeneration cuts) can be planned adjacent to former openings as long as the former
opening is certified as stocked and the area meets a minimum of 25 percent elk habitat
potential after implementation of the proposed activity.

For example, in the El Management Area in Chapter III, the minimum standard for summer
elk habitat is to maintain 25 percent of potential habitat capability. In areas where current
potential is less than 25 percent, the plan provides direction to increase potential to at least
minimum standards as new activities are planned. It recognizes in Chapter IV, Section B,
that not all areas will meet minimum standards due to past management practices.
However, as we make new entries in those areas, activities should be designed and access
managed to bring the potential back to a minimum of 25 percent.
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It is also recognized that there are areas within EI that have quality elk habitat currently
higher than 25 percent. In these cases, Rangers are encouraged to maintain this quality
through judicious planning and road closures.

The same basic philosophy will be applied to water quality standards, visuals, T & E
habitat, old growth, and other resource areas where the Plan specifies minimum acceptable
standards.

For Management Area E1 the Forest Plan requires:

Manage for a minimum of 25 percent maximum elk potential habitat effectiveness. During
Plan implementation and further analysis, determine whether remaining areas of El have
potential for providing elk habitat. When analysis shows elk potential is limited by factors
other than National Forest management, determinations may be made not to manage for
elk. When habitat conditions warrant, managers are urged to exceed the 25 percent habitat
standard. See Forestwide General Standards, in Chapter I1.

Design and develop road systems in accordance with area transportation plan'® procedures.
Forest Plan forestwide standards require:

Manage tree openings created by even-age timber harvest as follows:

(1) Size of openings - Openings created will normally be 40 acres or less, see Regional
Guide for exceptions:

(2) Dispersal - The objective is to disperse openings so that adjacent stands will represent at
least three size classes, see Regional Guide;

(3) Duration of openings - consider an opening no longer an opening when the density and
height of the vegetation and watershed conditions meet the resource management
objectives of the area.

The ID Team must assure that unit design optimizes wildlife objectives, both short-and
long-term, within the overall objectives of the management area. Other resource
requirements and objectives such as visual, watershed, silvicultural, etc., also must be met
as applicable. The dispersal of timber size class objectives in the Regional Guide must be
met.

Design timber sales to consider cost-effectiveness while maintaining the long-term
sustained yield and protecting the soil and water Resources.

Guide vegetation management by the Vegetation Management Practices and Habitat Type
Guidelines (Appendix A), and the Northern Regional Guide.

Eliminate the watershed restoration backlog by 2000.

' Where is the “area transportation plan”? The project Transportation Systems Report doesn’t mention it.
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The Wildlife Report states, “Motorized route densities are calculated by motorized route
miles/access as designated in Travel Plan and on-the-ground existing conditions.” (Emphases
added.) It is these on-the-ground existing conditions that the FS has inadequate knowledge of,
even admittedly, making compliance with the Forest Plan impossible.

The Wildlife Report states, “However, given the current consensus of local big-game biologists
with IDFG that the lack of forage is limiting the herds and the ongoing studies on fitness and
summer nutrition (Cook and Wisdom 2018), the benefits of creating additional high-quality
forage appear to outweigh the potential negatives associated with openings not being adjacent to
a full 800 feet width of cover.”

The Wildlife Report misrepresents this unpublished, non-peer reviewed Cook and Wisdom
report as “consensus.” It fails to note such statements in the report as, “We note that these results
are preliminary...” The Wildlife Report also fails to reconcile this statement: “Nutritional value
of habitat was highest in the North Fork Clearwater Study Area...”

FISHER
(We discussed this in EA comments at pp. 105-109.)
The Wildlife Report acknowledges a high degree of Dead Laundry project impact on fisher:

The combination of a decrease in mature habitat and an increase in openings would result
in a decreased probability of fisher occupancy. ... Harvest and mechanical hand treatments
will also create fragmentation and loss of connectivity between some suitable habitat stands
in the project. Post-harvest fuels reduction would remove downed wood and potentially
remaining snags, further reducing suitability for fishers.

The concentration, amount, and type of vegetative treatment would create a large landscape
area of greater than 10% openings with a reduction in complex mature forest. Sauder and
Rachlow (2014) found that an increase in the amount of open area from 5% to 10% reduces
the relative probability of occupation by fishers by 39%. It is possible fishers will abandon
this area or these territories until the converted habitat returns. Fishers in the harvested
areas would be expected to displace to areas with suitable habitat. The timeframe for the
converted habitat to return to a state utilized by fishers is not known with certainty and
would depend on multiple natural and human factors but would likely involve multiple
decades. The timeframe for the converted habitat to areas mature and develop denning and
resting suitable habitat may be 80 to 100 years. ...Although access management within the
project area will not change, some areas will be more easily accessed making them more
appealing to some forest users.

Still the FS downplays such impacts, relying upon an outdated and scientifically invalid
assessment to claim viability is still assured: “However, critical habitat viability threshold would
remain met and sufficient fisher habitat would remain on the overall landscape to sustain the
Forest fisher population. ...Despite the potential effects of the Dead Laundry project on suitable
fisher habitat and the cumulative effects of the adjacent vegetative treatments, the critical habitat
viability threshold would remain met far above Samson (2006a) estimate of approximately
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74,378 acres of habitat is required to maintain minimum viable population of marten on the
Forest.”

This also exemplifies the FS’s unwillingness to respond to public concerns timely expressed
during the NEPA process. Our EA comments provided detailed critiques of the EA’s reliance on
Samson assessments. In their responses to comments—nothing is written regarding those
specific criticisms. The FS ignores what it cannot refute.

Krohner (2020) highlights the critical importance of the NPCNF for the management indicator
species, fisher:

Spatial occupancy analyses identified two core areas with higher predicted occupancy
estimations: a large area across the Nez-Perce Clearwater National Forest, and a smaller
area in the Cabinet Mountain Range crossing the northern end of the shared border of Idaho
and Montana. Our results provide empirical evidence supporting previous inference that
these areas serve as core habitat for fishers within the northern Rockies (Sauder,
unpublished). The prevalence of native haplotype observations in the Nez Perce-Clearwater
National Forest (Appendix IV) may indicate that this core area has been of conservation
importance for some time. Genetic research by Vinkey et al. (2006) and Schwartz (2007)
established that the Nez Perce-Clearwater is where fishers survived their minimum
population numbers, while our results from both spatial and non-spatial analyses
demonstrate that fishers currently occupy this area to a greater extent. However, our results
also demonstrate an absence of fisher detections in large areas across the landscape,
even within predicted fisher habitat, which suggests the need for continued monitoring to
address drivers of fisher distribution and reassess currently defined suitable fisher habitat.
Identifying core habitat allows us to make effective use of conservation dollars, and avoid
futile attempts to maintain fisher presence in areas where they are not able to persist long-
term. Future conservation actions should consider prioritizing areas identified as core
habitat. (Emphases added.)

The FS selected the fisher as one of the Species of Conservation Concern (SCC) under forest
plan revision. The revision document on Species of Conservation Concern admits that the FS has
no recent data for the fisher. The FS cannot assume that fisher populations are viable based on
old data while the impacts of logging and trapping have been accumulating.

Since well before adoption of the Forest Plan, impacts from trapping have been accumulating. In
response to an information request from Western Watersheds Project, Idaho Department of Fish
and Game (IDFG) reported that traps set for wolves had caught 56 fisher (20 of which died in the
traps) since 2012. See IDFG Non-target wolf trapping LICYEAR2013-2019 spreadsheet. The
year that the FS drafted the assessment, in the 2013-2014 season, IDFG reported that 22 fisher
were trapped that season, ten of which died in traps. While the trappers reporting these numbers
indicated the rest were released, we don’t know if trapping contributed to mortality shortly
thereafter. Also, these are just the numbers reported, so we don’t know if there were more
unreported, either because trappers chose not to or did not check their traps. While we don’t
know where this trapping occurred, the FS has recognized that the NPCNF contains a lot of
fisher habitat, so it follows that at least some of these numbers were likely from this Forest. Also,
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it is very reasonably foreseeable that trapping is going to increase. Idaho Fish and Game
Commission has liberalized wolf trapping, which includes a longer trapping season. See Idaho
Fish and Game Commission (2020), compare with IDFG hunting units map (2020). Also, a
projected increase of roads would provide increased access for trappers.

Allen et al. (2021) found that fishers in their study scavenged more in the winter than in the
summer, and hypothesize this is due to the season making them energetically stressed. This
increases cumulative effects from trapping.

Hayes and Lewis, 2006 state, “The two most significant causes of the fisher’s decline were over-
trapping by commercial trappers and loss and fragmentation of low to mid-elevation late-
successional forests.” Hayes and Lewis, 2006 also present a science synthesis in the context of a
recovery plan for fisher in the state of Washington. They also state:

Trapping reduced populations quickly. Despite decades of protection from harvest, fisher
populations never recovered in Washington. Fishers use forest structures associated with
late-successional forests, such as large live trees, snags and logs, for giving birth and
raising their young, as well as for rest sites. Travel among den sites, rest sites, and foraging
areas occurs under a dense forest canopy; large openings in the forest are avoided.
Commercial forestry removed the large trees, snags and logs that were important habitat
features for fishers, and short harvest rotations (40-60 years) didn’t allow for the
replacement of these large tree structures. Clearcuts fragmented remaining fisher habitat
and created impediments to dispersal, thus isolating fishers into smaller populations that
increased their risk of extinction.

The analysis for the fisher, as for most wildlife, doesn’t disclose the direct, indirect or cumulative
impacts on important habitat components, such as snags, logs, foraging habitat configuration,
connectivity, cover, prey species impacts, etc.

The EA cites no scientifically-based analysis on the spatial and structural requirements for fisher
survival and successful reproduction, comparing forestwide conditions with habitat metrics
required to insure fisher viability. The analyses for other wildlife show these same flaws.
CANADA LYNX

(We discussed this in EA comments at pp. 110-113.)

The EA fails to analyze the direct, indirect, and cumulative effects of the state of Idaho’s new
trapping laws on Canada lynx. This is also true of the FS’s analyses for grizzly bears, wolverine,
fisher, and marten. We incorporate the Complaint and Memorandum In Support Of Motion For
Temporary Restraining Order And Preliminary Injunction in Case No. 2:21-cv-00479-DCN as
part of this Objection.

WOLVERINE

(We discussed this in EA comments at pp. 113-116.)
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On May 26, 2022 a federal court vacated the USFWS’s withdrawal of a proposed ESA-listing
rule for the wolverine. Later in 2023 a new final listing determination is due to meet the Court’s
deadline. As part of the process, the USFWS issued a request for new information (Federal
Register Vol. 87, No. 225, November 23, 2022) to update the Species Status Assessment (SSA)
for the North American Wolverine leading to a final determination to list this species under the
Endangered Species Act (ESA). We incorporate FOC’s submission to the USFWS in response to
the USFWS solicitation, within this objection. Please note the maps on page two of those
comments, identifying the Dead Laundry project area as being a part of the “Current Potential
Extent” and 1827 - 2017 “Maximum Extent Occurrences.” Those come from USFWS maps.

BLACK-BACKED WOODPECKER

(We discussed this in EA comments at pp. 116-122.)
PILEATED WOODPECKER

(We discussed this in EA comments at pp. 123-128.)

The pileated woodpecker was selected by the FS as a management indicator species (MIS) with
special provisions to insure viable populations will be maintained. One of the provisions is for
population trend monitoring, which implies monitoring of population numbers over time as
habitat changes in response to management and other factors. The FS has failed to gather and
report on pileated woodpecker population data over the duration of the Forest Plan, threatening
viability of not only the pileated woodpecker, but also other wildlife species relying on the
diversity naturally found in old growth habitat, as the Forest Plan explicitly recognizes.

Other provisions are found in Forest Plan Appendix H, which a Forest Plan standard identifies as
nondiscretionary management actions:

4. In each 10,000 acre unit of suitable habitat, a 300 acre stand should be managed as old
growth for pileated woodpeckers. It is recommended that the 300 acres be contiguous, but
it is acceptable to divide the 300 acres into not more than three 100 acre areas as long as
the areas are within 2 square miles.

5. The 300 acre area (or the three 100 acre areas) should be at least 200 yards wide at any
one point. However, the remaining 200 acres (in the minimum 5 percent distribution unit)
can be of any width but in not less than 25 acre units.

As our comments on the EA pointed out, both the EA and Wildlife Report ignored these portions
of the Forest Plan Standard. And the FS’s responses to comments indicates the FS continues to
ignore this Forest Plan direction.

Our EA comments also pointed out similar spatial habitat standards existed in the 1987 IPNF
Forest Plan, which cites the biological basis. The FS also ignored many other biologically-based
comments we provided in advocating for the pileated woodpecker, and in advocating for Forest
Plan compliance.
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If the FS genuinely cared about viability of old-growth associated wildlife, it would have a
detailed inventory, including mapping, of a vast network of the required 300-acre stands (‘“at
least 200 yards wide at any one point”) identified and designated as part of the process of project
design, across the nonwilderness portion of the Clearwater NF. Apparently there is no such
inventory, or else the FS would be explicitly citing it as demonstrating they are complying with
the Forest Plan and assuring viability.

Forest Plan Appendix H includes a requirement to “provide habitat for 40 percent of potential
population of cavity dependent species.” This is yet another quantitative standard the EA
ignores.

NORTHERN GOSHAWK

(We discussed this in EA comments at pp. 128-130.)
PINE MARTEN

(We discussed this in EA comments at pp. 130-131.)
VIABILITY

(We discussed this in EA comments at pp. 131-134.)

We incorporate the discussion on viability from FOC’s comments on the Draft Forest Plan and
EIS (pp. 131-133).

The Forest Plan defines “Viable Population™ as “A population which has adequate numbers and
dispersion of reproductive individuals to ensure the continued existence of the species population
in the planning area.” This is a restatement of the 1982 NFMA regulations at 36 CFR § 219.19:

Fish and wildlife resource. § 219.19 Fish and wildlife resource. Fish and wildlife habitat
shall be managed to maintain viable populations of existing native and desired non-native
vertebrate species in the planning area. For planning purposes, a viable population shall be
regarded as one which has the estimated numbers and distribution of reproductive
individuals to insure its continued existence is well distributed in the planning area. In
order to insure that viable populations will be maintained, habitat must be provided to
support, at least, a minimum number of reproductive individuals and that habitat must be
well distributed so that those individuals can interact with others in the planning area.

The Forest Plan defines “Minimum Management Requirements (MMR)” as “Standards for
resource protection, vegetative manipulation, silviculturist practices, even-aged management,
riparian areas, soil and water and diversity, to be met in accomplishing National Forest System
goals and objectives (see 36 CFR 219.27).” The 1982 NFMA regulations at 36 CFR 219.27 the
Forest Plan cites include the requirement to “(6) Provide for adequate fish and wildlife habitat to
maintain viable populations of existing native vertebrate species and provide that habitat for
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species chosen under § 219.19 is maintained and improved to the degree consistent with
multiple-use objectives established in the plan;”

The Forest Plan at IV-13 requires the FS to monitor population trends of indicator species, citing
the 1982 NFMA regulations (“NFMA Requirement”) at 36 CFR 219.19(6), which states,
“Population trends of the management indicator species will be monitored and relationships to
habitat changes determined. This monitoring will be done in cooperation with State fish and
wildlife agencies, to the extent practicable.”

The FS fails to set meaningful thresholds and assumes without scientific basis that project-
caused habitat losses will not threaten population viability. Of such analyses, Schultz (2010)
concludes that “the lack of management thresholds allows small portions of habitat to be
eliminated incrementally without any signal when the loss of habitat might constitute a
significant cumulative impact.” In the absence of meaningful thresholds of habitat loss and no
monitoring of wildlife populations at the Forest level, projects will continue to degrade habitat
across the NPCNF over time. (See also Schultz 2012.)

USDA Forest Service, 1987d states:

Defining viable populations and assessing diversity are difficult tasks in the time frame of
the Forest Plan. The wildlife and fisheries section of the Forest Service Handbook on
Planning (FSH 1902.12) defines a viable population as one that “consists of the number
of individuals, adequately distributed throughout their range, sufficient to perpetuate their
long-term existence in natural self-sustaining populations.” Shaffer (1981) refines this
definition by saying a minimum viable population is one that can withstand these
environmental changes and have a 99 percent chance of surviving 1000 years. The terms
viable, minimum viable and threshold level are often used interchangeably in relation to
population levels. I prefer to distinguish between viable and minimum viable populations
and consider a minimum viable population as a population at the threshold level of
viability. Above the threshold the population is viable, below it isn’t.

Salwasser and Hanley (1980) also list five factors that largely determine population viability.
These factors are:

1. population size and density;
2. reproductive potential;

3. dispersal capability

4. competitive capability; and
5. habitat characteristics.

(T)here are some wildlife species that are very sensitive to Forest activities and
development such as timber sales, road construction, and oil, gas and mineral
development. ...Maintaining viable populations of these species will require special
consideration. These species can be lumped into three categories:

1. endangered, threatened or sensitive species

2. old-growth dependent species; and
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3. snag dependent species.

The FS must address issues consistent with best available scientific information, such as the
“estimated numbers”, minimum number of reproductive individuals of each species, and
population dynamics.

Traill et al., 2010 and Reed et al., 2003 are published, peer-reviewed scientific articles discussing
what constitutes a minimum viable population. The FS does not identify best available scientific
information that provides scientifically sound, minimum viable populations for any species.

Traill et al., 2010 state:

To ensure both long-term persistence and evolutionary potential, the required number of
individuals in a population often greatly exceeds the targets proposed by conservation
management. We critically review minimum population size requirements for species
based on empirical and theoretical estimates made over the past few decades. This
literature collectively shows that thousands (not hundreds) of individuals are required for a
population to have an acceptable probability of riding-out environmental fluctuation and
catastrophic events, and ensuring the continuation of evolutionary processes. The evidence
is clear, yet conservation policy does not appear to reflect these findings, with pragmatic
concerns on feasibility over-riding biological risk assessment. As such, we argue that
conservation biology faces a dilemma akin to those working on the physical basis of
climate change, where scientific recommendations on carbon emission reductions are
compromised by policy makers. There is no obvious resolution other than a more explicit
acceptance of the trade-offs implied when population viability requirements are ignored.
We recommend that conservation planners include demographic and genetic thresholds in
their assessments, and recognise implicit triage where these are not met.

The fact that the Clearwater NF has not monitored the population trends of its MIS as required
by the Forest Plan begs more discussion. Considering potential difficulties of using population
viability analysis at the project analysis area level (Ruggiero, et al., 1994a), the cumulative
effects of carrying out multiple projects simultaneously across the Forest makes it imperative
that population viability be assessed at least at the forest-wide scale (Marcot and Murphy, 1992).
Also, temporal considerations of the impacts on wildlife population viability from implementing
something with such long duration as a Forest Plan must be considered (/d.) but the FS has not
done this either. It is also of paramount importance to monitor population trends (which the FS
promised the public it would do during development of the Forest Plan) during Forest Plan
implementation in order to validate assumptions used about long-term species persistence i.e.,
population viability (Marcot and Murphy, 1992; Lacy and Clark, 1993).

The Clearwater Forest Plan requires population trend monitoring for its management indicator
species (MIS). By including MIS population trend monitoring requirements the forest plan, the
agency acknowledged that it needed to verify its assumption that allowing old-growth habitat to
be reduced to 10% forestwide (a level well below the NRV)—assures viability of such species.
However the FS has failed to meet its MIS monitoring commitments. FS has not verified its
minimum old-growth MIS habitat assumption.
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Schultz, 2010 criticizes Forest Service wildlife analyses based primarily upon habitat
availability, because habitat alone is insufficient for understanding the status of populations. (See
also Noon et al., 2003; Committee of Scientists, 1999.). Schultz, 2010 recommendations call for
peer review of large-scale assessments and project level management guidelines, and for
adoption of robust, scientifically sound monitoring and measurable objectives and thresholds for
maintaining viable populations of native species.

Mills, 1994 also criticizes the FS’s use of the term “viable” while only referring to habitat
characteristics while ignoring population dynamics. Population dynamics refers to persistence of
a population over time—which is key to making predictions about population viability. Mills,
1994 explains the range of parameters that must be used to make a scientifically sound
assessment of wildlife species viability, including assessing population size, population growth
rate, and linkages to other populations. Ruggiero, et al. (1994a) also point out that a sound
population viability analysis must utilize measures of population dynamics. Finally, the USDA’s
2000 NFMA planning regulations also recognized the importance of consideration of population
dynamics for sustaining species. The FS fails to consider best available science on population
dynamics.

The FS relies upon Northern Region wildlife habitat relationship models (Samson 2006a,
Samson 2006b) or other models. It fails to address the fact that Sampson’s analyses are about as
old as a Forest Plan was designed to last, and who knows how old the data are that was used in
the analyses. Samson did not evaluate long-term viability for the fisher and marten, but he did do
so for the goshawk, pileated woodpecker, flammulated owl and black-backed woodpecker.
Sampson concluded, “In regard to long-term viability, this conservation assessment has found
that long-term habitat conditions in terms of Representativeness, Redundancy, and Resiliency are
“low” for all species.” The FS fails to disclose Sampson’s long-term viability conclusions. In his
analysis, Sampson merely uses home range size for each species and makes assumptions of
overlap in ranges of males and females. Home range size is then multiplied by the effective
population size (n.-a number that includes young and non-breeding individuals - Allendorf and
Ryman 2002) and this is projected as the amount of habitat required to maintain a minimal viable
population in the short-term. This simplistic approach ignores a multitude of factors and makes
no assumptions about habitat loss or change over time. For the fisher and marten, Samson uses a
“critical habitat threshold” as calculated in another publication (Smallwood 2002).

There are several problems with such an approach and the risk to the species would be extremely
high if any of the species ever reached these levels in the Northern Region. Surely, all six species
would be listed as endangered if this was to occur and the probabilities for their continued
existence would be very low. There is also no way that National Forest Management Act
(NFMA) and Endangered Species Act (ESA) requirements could be met of maintaining species
across their range and within individual National Forests with such an approach. Mills (2007)
captured the futility of such approach in his book on Conservation of Wildlife Populations:
“MVP is problematic for both philosophical and scientific reasons. Philosophically, it seems
questionable to presume to manage for the minimum number of individuals that could persist on
this planet. Scientifically, the problem is that we simply cannot correctly determine a single

110



minimum number of individuals that will be viable for the long term, because of inherent
uncertainty in nature and management...”

Samson also admits that “Methods to estimate canopy closure, forest structure, and dominant
forest type may differ among the studies referred to in this assessment and from those used by
the FS to estimate these habitat characteristics” and that “FIA sample points affected within the
prior 10 years by either timber harvest or fire are excluded in the estimates of habitat for the four
species” and finally that “FIA does not adequately sample rare habitats”. This especially
concerning given the reliance on the FIA queries to identify suitable habitat and the fact that the
data used in the Samson analyses are now more than 20 years old. There have been more
wildfires in this time frame, and more large timber sales.

Thus, the short-term viability analysis is scientifically unsound and it is very doubtful it could
sustain scientific peer review. Schultz (2010) captured this sentiment in her critique: “some
interviewees also thought the work should be peer reviewed, especially if it was conducted by
USFS management, and several were skeptical that it would survive such review.”

Our comments on the Dead Laundry EA provided this same detailed critique of the EA’s
reliance on Samson assessments. In the responses to comments, the FS wrote nothing regarding
those specific criticisms. The FS ignores what it cannot refute.

INSUFFICIENT ANALYSIS OF EFFECTS ON AQUATIC SPECIES, RIPARIAN
AREAS, AND WATER QUALITY

(We discussed this in EA comments at pp. 134-152.)

As discussed above under ACCESS AND TRAVEL MANAGEMENT, the FS fails to analyze
and disclose the full and accurate condition of system and nonsystem roads, which results in an
inaccurate baseline for ESA consultation purposes. Also, the fisheries Biological Assessment
(BA) itself presents an inaccurate description of both the existing conditions of roads and of
roads to be constructed. For example: “Stream crossings and culvert replacements will also not
be analyzed in detail but will be mentioned in this report.” The BA also discloses that the FS
apparently has no idea how many culverts need replacing: “During project implementation while
road reconstruction and reconditioning are being conducted, there could be culverts identified as
needing replacement.”

The EA states:
For this proposed project, activities within the stream channel that have the potential for
direct injury to individual fish include excavation of or for culverts and other stream
crossings on road prisms.
... Culverts (especially undersized culverts) can fail during high flow events, resulting in

the rapid erosion of large amounts of road fill and surface into both fishbearing and non-
fishbearing stream channels.
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The draft DN cannot reasonably arrive at a conclusion of no significant impacts, since the
impacts have not even been quantified in the EA, BA, or specialists reports. The FS fails to take
the hard look NEPA requires.

The EA states, “The proposed road activities ...results in a total of 46.7 miles of roads within the
RHCAs in the project area upon completion of project activities.” This statement also appears in
the BA and Fisheries Report. However the latter (but not the EA) also states, “There are ~91
miles of gravel or native surface (dirt) roads within RHCAs.” The Watershed Resource report’s
Figure 1 (USGS HUCI12 subwatersheds in the Dead Laundry project) implies that the 91 miles
includes portions outside the “project area.”

The BA states, “Road density is sometimes used as a surrogate for impacts to streams and
watersheds and is related to reduced fisheries composition and persistence at higher densities.
Desired conditions for RHCA road density based on the NOAA Matrix of Pathways and
Indicators (NOAA, 1998) are less than 1 mi/mi*.” NOAA, 1998 is “Matrix of Pathways and
Indicators of Watershed Condition for Chinook, Steelhead and Bull Trout. Local Adaptation for
the Clearwater Basin and Lower Salmon.” That document explains it is “Local adaptation of
Making Endangered Species Act Determinations of Effect for Individual or Grouped Actions at
the Watershed Scale, National Marine Fisheries Service, Environmental and Technical Services
Division, Habitat Conservation Branch, August 1996. Local adaptation and use by Cottonwood
BLM, Clearwater NF, and Nez Perce NF, November 1997, through the level 1 streamlining
process.”

So what the BA refers to as “desired conditions” for RHCA road density is found in the column
of “high habitat conditions” shown in NOAA, 1998. The BA doesn’t say why the FS only chose
a single “indicator” out of the entire set of habitat indicators in NOAA, 1998 and why the other
indicators were omitted from analysis. Others include: Watershed Road Density, Landslide
Prone Road Density, Riparian Vegetation Condition, Change in Peak/Base Flow, Water Yield
(ECA), Sediment Yield, Width/Depth Ratio, Streambank Stability, Floodplain Connectivity,
Temperature, Suspended Sediment, Chemical Contamination/Nutrients, Physical Barriers-Adult,
Physical Barriers-Juvenile, Cobble Embeddedness, Percent Surface Fines, Percent Fines By
Depth, Large Woody Debris, Pool Frequency, Pool Quality, Off-Channel Habitat, Habitat
Refugia, Harassment, Redd Disturbance, Juvenile Harvest, Subpopulation Size, Growth and
Survival, Life History Diversity and Isolation, and Persistence and Genetic Integrity.

The EA and BA do not utilize the indicator “Landslide Prone Road Density” to analyze project
area watershed risks and current conditions. Again, it is one of those indicators from NOAA,
1998. The 1996 Beaver-Cedar Land Exchange FEIS evaluated erosion metrics in the Cedars
Area, and one was Mass Wasting Potential (“the relative potential for mass soil movement
caused by gravitational forces. Activities such as timber harvest, road construction, and fire have
the potential to accelerate mass movement.”) Cedar Land Exchange FEIS Table 3.1 is displayed
below.
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Table 3.1 - Mass Wasting Potentlal

Beaver Block (%) Cedars Area (%)
Low ' - 685% 27.8%
Moderate 24.5% 43.8%
High 6.0% 24.4%
Very High 0.3% 3.9%
Talus/Rock 0.8% 0.2%

The simple table above is not sufficient for analyzing the NOAA, 1988 metric of Landslide
Prone Road Density. Yet it is more landslide risk analysis than appears in the entire EA, BA, or
Water Resource Report. The Beaver-Cedar Land Exchange FEIS recognized, “Major erosion
events within the Cedars Area may have significant changes to fish habitat and populations
dependent upon the location of the impacts.” Yet now the FS ignores such risks in their Dead
Laundry analyses.

The Middle-Black FEIS included maps'' «...with 1995 -1996 Landslide Locations and High
Mass Wasting and Debris Avalanche Potential Areas”, “Landtype Associations”, and
“Watersheds - Hydrological Units Level 5, 6, 7, 8 with 1995 -1996 Landslide Locations.” The
FS can do this but now refuses.

We include the document “Road Closure Changes on the North Fork Ranger District 2021 in
our submissions as part of this objection. It documents road repairs due to landslides.

The Water Resource Report states: “GRAIPLite modeling ... does not consider sediment
produced from land management, or sediment produced from landslides.” Also, “Disturbed
WEPP ... does not consider road-related sediment, sediment produced from land management,
or sediment produced from landslides.” Id.

The Water Resources report adds the NOAA, 1988 metrics of overall watershed road density and
Equivalent Clearcut Area (ECA) omitted by the BA, yet it still ignores most of the metrics.

Furthermore, since the FS has obviously not included the legacy roads from DAW management
days in its road density analyses, the values presented in the EA and resource reports are gross
underestimates. (See the Osier Ridge and Moose Mountain topographic maps.)

The BA states: “All management activities must be designed to have no adverse effect to the
designated Riparian Management Objectives (RMOs) which are large instream woody material,
stream temperature, width to depth ratios, bank stability, and pool frequency.” Yet instead of
presenting data on conditions and trends of project area RMOs, the BA instead states:

" We included the Middle-Black FEIS documents, maps and ROD on a data disk submitted as part of our
first objection.
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Preliminary monitoring results from the PACFISH/INFISH Biological Opinion (PIBO)
monitoring across the Upper Columbia River Basin overall indicate an improving trend in

residual pool depth, wood frequency, bank stability, and undercut banks at managed and
unmanaged sites between 2001 and 2012 (USDA, 2012).

That cite is about ten years old; and given its extremely large geographic focus, cannot
reasonably be expected to reflect project area RMO trends and conditions—especially in a
project area with very high residual road densities from DAW timber management prior to the
land exchange.

The Water Resources Report states, “New road construction would cross one small, headwater
streams.” As we’ve pointed out under ACCESS AND TRAVEL MANAGEMENT, this
statement is false and misleading.

Our comments on the EA raise the issue of cobble embeddedness data in relation to forest plan
consistency. But as far as we can tell, the FS chose to ignore our comment entirely, and so the FS
hasn’t disclosed anything further in regards to this critical direction in the CNF forest plan.

The FS’s analyses have improperly excluded or minimized sediment generated by motorized
trails. One of the FS’s analytical assumptions in its use of the GRAIP Lite model (Water
Resource Report) is that all routes listed as ATV (OHV) trails in the travel Plan, all new
construction routes, and all Maintenance Level 1 routes are assumed to be placed into storage
after project implementation. The exclusion of trails from the FS’s sediment models is important
because there are many miles of motorized trails in the project area. Some of these trails are open
to ATVs and motorcycles only, but some of them are also open to highway legal vehicles. By not
including trails in the sediment modeling, the FS underestimates the amount of sediment
generated. This is important because there is a need to reduce erosion and sediment in the project
area in order to meet Forest Plan direction for water quality and aquatic habitat and comply with
the Clean Water Act.

The Idaho Department of Environmental Quality has approved a Total Maximum Daily Load
(TMDL) for Deception Gulch, which mandates a reduction in sediment. From Idaho Department
of Environmental Quality, 2003:

The real concern for Deception Gulch comes from the sediment source data and
information which indicate the sediment loading poses a real threat to water quality. Road
density in Deception Gulch is about twice of what the [Clearwater National Forest]
considers acceptable for water quality. Of these roads, some 50 percent are on high-risk
landtypes, which is a very high percentage. The result is that Deception Gulch has a very
high mass failure rate, and most of the mass failures are associated with the roads...The
real threat in terms of sediment loading is sediment from the mass failures, most of which
have occurred in the past during rain-on-snow events.

All of this together indicates that the sediment problems in Deception Gulch are of a nature

and magnitude that reductions in event-based loading should and can be reduced. Analysis
of the roads and geology of the watershed indicates that mass failures will continue to
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occur and degrade the stream. The road system on the west side of the drainage is built on
geologic dip slopes that will continue to fail. Forest Service Road 734 shows numerous
signs of fill slope slipping. Forest Service Roads 255 and 730 cross the contact between
Wallace gneiss and the Revett quartzite where most of the large mass failures have
occurred. It is likely that this unstable area will continue to fail...

This North Fork TMDL notes that about half of the ~42 miles of roads in Deception Gulch are
located on high hazard landtypes. IDEQ recommends obliterating these roads to achieve the
sediment load reduction target for Deception Gulch, which has not yet been achieved but could
be pursued in the Dead Laundry Project. The FS has not demonstrated that Dead Laundry project
activities are consistent with this TMDL, which is required under the Clean Water Act.

The Transportation Analysis Report states there are 297 miles of known roads in the project area.
However nonsystem roads were apparently not considered in modeling estimates of sediment
delivery. The FS also incorrectly models ATV trails as stored roads, when in fact they receive
and create many of the same impacts as open roads. Thus, the FS cannot demonstrate compliance
with the Forest Plan.

The FS has not managed the Forest consistent with Forest Plan standard 8.j.: “Eliminate the
watershed restoration backlog by 2000.”

Foltz et al., 2009 is relied on by the FS to validate claims of minimal effects. It’s not as clean as
the FS represents. For example:

Turbidity exceeded the regulatory limits during culvert removal at all locations monitored
in this study and remained above the limits beyond the monitoring periods of 24 h at four
of the locations. Sediment concentrations 100m downstream of the culvert outlet were
reduced by an order of magnitude, but did not change the turbidity values sufficiently to
meet regulatory limits. (Foltz et al., 2009; emphasis added.)

The EA fails to demonstrate timber sale consistency with the Forest Plan Standards found in
Appendix K. The applicable Objectives (which are actually Forest Plan Standards according to
the Forest Plan) are not being met. The EA fails to analyze and disclose cumulative impacts from
all past management actions, consistent with NEPA’s purpose for taking a “hard look.”

Demonstrating that the FS is unaware of its own direction, the Water Resources Report shows
the incorrect Water Quality Objective (standard) for Deception Gulch, reporting it as “Low
Fishable” when in fact the Middle-Black Record of Decision included a forest plan amendment
that raised it to “Moderate Fish”:

Page K-9, List of Specific Stream Systems and Water Quality Criteria, Forest Plan
The following change (in bold) would be made to Deception Gulch:

Watershed Channel Type Indicator Species Water Quality Allowable Yrs in 30
(& critical reach) Objective Exceeding Threshold
Deception Gulch B Cutthroat Trout Moderate Fish 10
Appendix B - 1
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This amendment is also seen at the CNF forest plan webpage:
https://www.fs.usda.gov/Internet/FSE_ DOCUMENTS/stelprdb5400638.pdf

Reducing sediment is also a key strategy of the Bull trout Recovery Plan. The plan calls for the
following actions, which include streams in the Dead Laundry Project Area:

Restore areas degraded by historical timber harvest. Legacy impacts from timber
harvest include lack of riparian trees and vegetation, high road densities, large areas of
clearcuts, altered hydrologic regimes including increased peak flows, and other impacts
that have created excessive fine sediment sources for watersheds. Potential restoration
treatments include channel stabilization, riparian and upland plantings, placement of
instream woody debris, etc. The following drainages have been degraded by historic timber
harvest and have embedded and de-stabilized streams: Quartz, Cold Springs, Skull,
Deception, Beaver, Isabella, and Moose Creeks within the North Fork Clearwater.

Compensate for legacy timber harvest and associated roading practices. Continue to
mitigate for the legacy of intensive timber harvest and poor silvicultural and road
construction practices in steep and highly erosive canyon breaklands. Past practices and
road systems have resulted in mass wasting events and continued erosion and sediment
introduction into bull trout habitat. Actions including: replanting, obliterating roads, and
improving road maintenance should be continued and new techniques implemented.
Priority areas include...Lake, Moose, Osier, Quartz, Skull, Orogrande, Sheep Mountain,
Beaver Block, Floodwood, and Breakfast Creek drainages in the North Fork Clearwater

Given the Forest Plan, the North Fork Clearwater TMDL, and the Bull Trout Recovery Plan,
there is a clear case that the FS should be reducing the impacts of the road network in the project
area—not increasing them. Permanently reducing the road network in areas listed in these
documents and plans should have been a part of the project’s purpose.

The BA’s determination that the Dead Laundry timber sale is “Not likely to adversely affect”
bull trout and bull trout critical habitat is arbitrary and capricious, and in violation of the
Endangered Species Act. The FS hasn’t even examined its roles and responsibilities under the
Bull Trout Recovery Plan.

The Water Resources Report states, “Multiple studies demonstrate the ability of WEPP to
accurately estimate runoff and sediment delivery from management activities and fire (Dun et
al., 2009; Elliot, 2004; Laflen, Flanagan, & Engel, 2004).” The FS doesn’t analyze and disclose
the amount of error inherent with the WEPP model. The significance of such omissions is
discussed in our objections in the SCIENTIFIC INTEGRITY section. Error is disclosed in
another FS hydrologist report, the North Fork Mill Creek A to Z Hydrologist report (USDA
Forest Service, 2015¢):

The documentation for the WEPP:Road model indicates that sediment delivery estimates
are within +/- 50% of predicted values (Elliott et al. 1999). As a result, and like for the
WEPP:FuME estimates, model-predicted sediment delivery values are best used to
compare relative differences between alternatives and modeling scenarios. Error estimates
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for the average annual sediment load are not provided by the WFPB watershed analysis
manual (WFPB 2011).

Elliot et al. 1999 is cited in the Dead Laundry Water Resource Report. The FS assumes a level of
precision in the model that simply does not exist. This violates NEPA.

Nothing in the Water Resources Report analysis actually refers to sediment going into any
particular stream, from any particular source. The analysis it too vague to make any conclusions
on what sediment increases might or might not be “measurable” to demonstrate forest plan
compliance.

The EA doesn’t disclose the existing conditions of site-specific stream reaches and project
effects on water quality, fish and other aquatic resources. The EA doesn’t disclose information
regarding the existence and effects of bedload and accumulated sediment. The EA doesn’t
analyze and disclose channel stability for specific stream reaches. The EA doesn’t disclose the
amount of existing accumulated fine and bedload sediment that remains from the previous
logging and road construction.

The FS doesn’t take a hard look at the condition of all streams and water bodies in the affected
watersheds, and explain how those conditions contribute to fish population and trends. The FS
doesn’t disclose populations of fish species in the project area, and compare those numbers to
minimum viable populations. The Beaver-Cedar Land Exchange FEIS included this section:

In 1990, Lake Creek and portions of two tributaries, Goose Creek and Shell Creek, were surveyed; data
indicated that westslope cutthroat trout populations were lower than other streams and no bull trout were
observed in the surveyed reaches. Although no bull trout were observed during the survey, the Lake Creek
drainage is considered a potential bull trout refuge. Depressed westslope cutthroat trout populations in the
lower drainage may be a result of habitat conditions below desired conditions for the high fish standard in
the Forest Plan. Survey information does indicate strong westslope cutthroat trout populations within Goose
Creek. Strong cutthroat populations are also expected in the upper Lake Creek drainage near Fish Lake,
which supports a strong adfluvial stock of westslope cutthroat trout. Fish Lake supports a population of
adfluvial cutthroat. There is little information about the habitat and requirements of this stock on the district.
Adfluvial fish are affected by fishing pressure and habitat quality, and their populations may be reduced from
historic conditions,

The rivers and streams in the Dead Laundry project area support bull trout, Westslope cutthroat
trout, and redband trout. (Fisheries Specialist Report). Yet the Dead Laundry EA and Fisheries
Report do not provide an analysis for westslope cutthroat trout. The FS explains in the Fisheries
Report that westslope cutthroat trout and redband rainbow trout were not included in the analysis
because of “their wider range of habitat requirements than bull trout.” This rationale is
insufficient. The two species do not share the exact same distribution in the Dead Laundry
Project Area, nor are their life histories the same. Use of bull trout as a proxy for other native
trout species is not biologically defensible.

Perry & Jones (2016) looked at decades of hydrologic data from paired watersheds in the
Western Cascades and found:

ABSTRACT: Analysis of 60-year records of daily streamflow from eight paired-basin
experiments in the Pacific Northwest of the United States (Oregon) revealed that the
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conversion of old-growth forest to Douglas-fir plantations had a major effect on summer
streamflow. Average daily streamflow in summer (July through September) in basins with
34- to 43-year-old plantations of Douglas-fir was 50% lower than streamflow from
reference basins with 150- to 500-year-old forests dominated by Douglas-fir, western
hemlock, and other conifers. .... Young Douglas-fir trees, which have higher sapwood area,
higher sapflow per unit of sapwood area, higher concentration of leaf area in the upper
canopy, and less ability to limit transpiration, appear to have higher rates of
evapotranspiration than old trees of conifer species, especially during dry summers.
Reduced summer streamflow in headwater basins with forest plantations may limit aquatic
habitat and exacerbate stream warming, and it may also alter water yield and timing in
much larger basins. Legacies of past forest management or extensive natural disturbances
may be confounded with effects of climate change on streamflow in large river basins. ...

Discussion - This study showed that, relative to mature and old-growth forest dominated by
Douglas-fir and western hemlock or mixed conifers, forest plantations of native Douglas-fir
produced summer streamflow deficits within 15 years of plantation establishment, and
these deficits have persisted and intensified in 50-year-old forest stands . ... This finding
has profound implications for understanding of the effects of land cover change, climate
change, and forest management on water yield and timing in forest landscapes. The size of
canopy opening explained the magnitude and duration of initial summer streamflow
surpluses and subsequent streamflow deficits, consistent with work on soil moisture
dynamics of canopy gaps. ... Together, the paired basin and experimental gap results
indicate that even-aged plantations in 8 ha or larger clearcuts are likely to develop summer
streamflow deficits, and these deficits are unlikely to be substantially mitigated by
dispersed thinning or small gap creation. Relatively high rates of summer
evapotranspiration by young (25 to 45 years old) Douglas-fir plantations relative to mature
and old-growth forests apparently caused reduced summer streamflow in treated basins.
Young Douglas-fir trees (in AND 1) had higher sapflow per unit sapwood area and greater
sapwood area compared to old Douglas-fir trees (in AND 2; Moore, Bond, Jones, Phillips,
& Meinzer, 2004). In summer, young Douglas-fir trees have higher rates of transpiration
(sapflow) compared to old Douglas-fir trees, because their fast growth requires high
sapwood area and because their needles appear to exercise less stomatal control when
vapor pressure deficits are high. Leaf area is concentrated in a relatively narrow height
range in the forest canopy of a forest plantation, whereas leaf area is distributed over a wide
range of heights in a mature or old-growth conifer forest. In summer, these factors appear
to contribute to higher daily transpiration rates by young conifers relative to mature or
older conifers, producing pronounced reductions in streamflow during the afternoons of hot
dry days (Bond et al., 2002). At sunset, transpiration ceases, and streamflow recovers.
Hence, daily transpiration produces large diel variations in streamflow in AND 1
(plantation) relative to AND 2 (reference). ... Reduced summer streamflow has potentially
significant effects on aquatic ecosystems. Summer streamflow deficits in headwater basins
may be particularly detrimental to anadromous fish, including steelhead and salmon, by
limiting habitat, exacerbating stream temperature warming, and potentially causing large-
scale die-offs ... Reductions in summer streamflow in headwater basins with forest
plantations may affect water yield in much larger basins. Much of the Pacific Northwest
forest has experienced conversion of mature and old-growth forests to Douglas-fir
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plantations over the past century. Climate warming and associated loss of snowpack is
expected to reduce summer streamflow in the region (e.g., Littell et al., 2010). Declining
summer streamflows in the Columbia River basin may be attributed to climate change
(Chang, Jung, Steele, & Gannett, 2012; Chang et al., 2013; Hatcher & Jones, 2013), but
these declines may also be the result of cumulative forest change due to plantation
establishment, ... Despite summer streamflow deficits, young forest plantations in the
Andrews Forest yield more water in winter, contributing to increased flooding (Harr &
McCorison, 1979; Jones & Grant, 1996; Beschta, Pyles, Skaugset, & Surfleet, 2000; Jones,
2000; Jones & Perkins, 2010).

Conclusions ... Long-term paired-basin studies extending over six decades revealed that
the conversion of mature and old-growth conifer forests to plantations of native Douglas-fir
produced persistent summer streamflow deficits of 50% relative to reference basins, in
plantations aged 25 to 45 years. This result challenges the widespread assumption of rapid
“hydrologic recovery” following forest disturbance ...

The FS does not consider the fact that roads increase the efficiency of water transport during
storm or snowmelt events, elevating water yields well above natural, with damaging effects. The
EA ignores water yield and peak flows as factors. FS hydrologist Johnson, 1995 discusses many
forms of road-related and other cumulative impacts the EA fails to consider.

The IPNF’s Camp Robin timber sale Hydrology Report (USDA Forest Service, 2018c) explains
why this is important: “Runoff from rain falling on snow has been associated with increased risk
of damage to stream banks and flooding. Available data indicates that rain falling on snow in

open areas produces more water available for runoff than rain falling in forested areas. Much of

the project area (~80%) falls in the rain-on-snow zone based on elevation (between 3500 and
4500).”

Lacking any analysis of trends or measures for RMOs for bank stability, width to depth ratio,
instream large woody debris, and pool frequency we can only surmise that RMOs are not being
met. But there’s no analysis that discusses current conditions in relation to RMOs. Apparently
it’s the FS’s position that never achieving RMOs is okay.

The EA fails to present a sufficient analysis to determine if RMOs would be retarded by project
and cumulative impacts. The EA fails to conduct a proper analysis of water flow alteration
effects on stream bank erosion and channel scouring during spring runoff and/or rain-on-snow
(ROS) events. Most segment altering and channel forming events occur during instantaneous
flows.

Openings accumulate much more snow than in a forested areas that are not as “open,” thus
provide a significant contribution to water yield especially during ROS and spring runoff events.
The number, mileage and proximity of the roads to the proposed logging units and streams are
important because they will also have a significant effect on peak flows and the resultant impact
on fish, steam channels and possible flooding.
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SOIL
(We discussed this in EA comments at pp. 153-174.)

The FS fails to consider the role of mycorrhizal fungi in maintaining ecological integrity.
Mycorrhizal networks play important roles in mitigating the impacts of climate disruption to
forest ecosystems. They facilitate regeneration of migrant species that are better adapted to
warmer climates and primed for resistance against insect attacks. (Song et al. 2015.) To achieve
these benefits all of the parts and processes of highly interconnected forest ecosystems must be
preserved and protected.

Mycorrhizal fungi distribute photosynthetic carbon by connecting the roots of the same or
different tree species in a network allowing each to acquire and share resources. Large mature
trees become the hubs of the network and younger trees the satellite nodes.

Mycorrhizal networks transmit water, carbon, macronutrients, micronutrients, biochemical
signals and allelochemicals from one tree to another, usually from a sufficient tree to a tree in
need. This type of source-sink transfer has been associated with improved survivorship, growth
and health of the needy recipient trees in the network.

Recognition of kin is also evident between established large hub trees and their seedlings and
saplings. Hub trees shuttle their kin more micro-elements and support more robust mycorrhizal
networks providing them with a competitive advantage. However, hub trees also share resources
with strangers, suggesting these evolutionary mechanisms exist not just for individual species but
also at the community level.

Injury to a tree from defoliation by an insect herbivore or by physically removing foliage results
in the transmission of defense signals through the connecting mycorrhizal mycelium to
neighboring trees. These neighbors respond with increased defense-gene expression and defense-
enzyme activity, resulting in increased pest resistance.

In Douglas-fir, sudden injury to a hub tree not only increases defense enzymes of healthy
neighbors but elicits a rapid transfer of photosynthate carbon to a healthy neighbor. This suggests
that the exchange of biochemicals between trees elicits meaningful changes in the senders’ and
receivers’ behavior that enables the community to achieve greater stability in the face of a
changing climate. (Song et al. 2015.)

The complete omission of any consideration of mycorrhizal networks is a symptom of a single
minded vision of the future that is inconsistent with the unpredictability of climate-driven
change. Instead, forest managers should use scenario building models to explore an envelope of
probable futures that becomes wider the further forward one projects. (Lempert, 2002.) In this
more multifaceted approach based on complex systems science, managers quantify the likelihood
of each scenario and then address the ranges of uncertainties in the ecological, social, and
economic dimensions. (Filotas, et al., 2014).

While much of the science demonstrating the importance of mycorrhizal networks is recent, the
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concepts are not new. For example, the FS’s own scientists (Harvey et al., 1994) invoked the
relationship between chemical properties and biological properties: “Productivity of forest and
rangeland soils is based on a combination of diverse physical, chemical and biological
properties.” Harvey et al., 1994 further expands on this (emphases added):

The Soil as a Biological Entity

Traditionally, some have viewed soil as inert and inanimate, and soil properties have often
been perceived as distinctive but relatively unchanging—except for plant nutrients—and
based on mineral constituents. The organic horizons have, until recently, been largely
ignored. Soil microbes have also been ignored, except for a few high-profile organisms
(such as soil-borne pathogens and mycorrhizal fungi). Predictions by forest growth models
have keyed almost exclusively on vegetation, gross land form, and site characteristics—the
aboveground characteristics of the last rotation were assumed to be the best indicator for
predicting growth, ignoring soil and related soil-borne processes. If soil potential was
reduced, the assumption was that fertilizing could offset any damage. This approach has
fostered a significantly overoptimistic view of the health and productivity potential for
second generation forests (Gast and others 1991, Powers 1991).

Contemporary studies indicate that soil quite literally resembles a complex living entity,
living and breathing through a complex mix of interacting organisms-from viruses and
bacteria, fungi, nematodes, and arthropods to groundhogs and badgers. In concert,
these organisms are responsible for developing the most critical properties that
underlie basic soil fertility, health, and productivity (Amaranthus and others 1989,
Harvey and others 1987, Jurgensen and others 1990, Molina and Amaranthus 1991, Perry
and others 1987). Biologically driven properties resulting from such complex
interactions require time lines from a few to several hundreds of years to develop, and
no quick fixes are available if extensive damages occur (Harvey and others 1987).

Microbial Ecology

The variety of organisms residing in forest soils are extensive; all contribute to soil
development and function, some in very critical ways (Amaranthus and others 1989).
Although this section concentrates on the microbes (primarily bacteria and fungi), we
recognized that several orders of insects, earthworms, and burrowing mammals make
significant and sometimes critical contributions to organic matter decomposition, soil
mixing, and microbe propagule movement within many forest soils (Molina and
Amaranthus 1991, Wilson 1987).

The numbers and biomass of microbes in forest soil can be staggering; for example 10 to
100 million bacteria and actinomycetes, 1000 to 100,000 fungal propagules, and several
kilometers of hyphae (fungal strands) can be present in a single gram of soil (Bollen 1974).
The biomass related to such numbers is also staggering. Old-growth Douglas-fir forests of
the Pacific Northwest can contain 4200 kg/ha dry weight of fungal hyphae and 5400 kg/ha
of ectomycorrhizal root tips alone (Fogel and others 1973). Bacterial biomass could equal
or exceed fungal biomass, and the total biomass of an inland cedar/hemlock forest
should be very nearly comparable to a coastal Douglas-fir forest. Thus, microbial
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biomass in eastside forests could easily reach 10,000 kg/ha and are a force to consider
in management methods.

... The ...descriptions of microbial structures and processes suggest that they are likely to
provide highly critical conduits for the input and movement of materials within soil and
between the soil and the plant. Nitrogen and carbon have been mentioned and are probably
the most important. Although the movement and cycling of many others are mediated by
microbes, sulfur phosphorus, and iron compounds are important examples.

The relation between forest soil microbes and N'? is striking. Virtually all N in eastside
forest ecosystems is biologically fixed by microbes... Most forests, particularly in the
inland West, are likely to be limited at some time during their development by supplies of
plant-available N. Thus, to manage forest growth, we must manage the microbes that add
most of the N and that make N available for subsequent plant uptake. (Internal citations
omitted.)

Over 25 years ago, Harvey et al., 1994 asked the following question: “Can individuals (or
groups) parasitize one another, that is to say, move nutrients or photosynthate around within a
stand to balance temporary shortfalls? Such movement has yet to be widely demonstrated, except
in simple microcosms (Read and others 1985), but it seems likely, particularly on highly variable
sites that include harsh or infertile environments (ferry and others 1989).” More recent research
answers that question with a resounding yes. (E.g. Simard et al., 2015; Gorzelak et al., 2015).

In regards to the profound biological properties of forest soil, Simard et al., 2015 conclude from
their research on relationships between fungi and plants (how nutrient transfers are facilitated by
fungal networks) state, “resource fluxes though ectomycorrhizal (EM) networks are sufficiently
large in some cases to facilitate plant establishment and growth. Resource fluxes through EM
networks may thus serve as a method for interactions and cross-scale feedbacks for development
of communities, consistent with complex adaptive system theory.” Simard et al., 2013 state,
“Disrupting network links by reducing diversity of mycorrhizal fungi... can reduce tree seedling
survivorship or growth (Simard et al, 1997a; Teste et al., 2009), ultimately affecting recruitment
of old-growth trees that provide habitat for cavity nesting birds and mammals and thus dispersed
seed for future generations of trees.” Also, Gorzelak et al., 2015:

...found that the behavioural changes in ectomycorrhizal plants depend on environmental
cues, the identity of the plant neighbour and the characteristics of the (mycorrhizal
network). The hierarchical integration of this phenomenon with other biological networks
at broader scales in forest ecosystems, and the consequences we have observed when it is
interrupted, indicate that underground “tree talk” is a foundational process in the complex
adaptive nature of forest ecosystems.

The relationships between soil fungi and plant nutrients should not be anything new to the FS.
For example Amaranthus, Trappe, and Molina (in Perry, et al., 1989a) recognized “mycorrhizal
fungus populations may serve as indicators of the health and vigor of other associated beneficial
organisms. Mycorrhizae provide a biological substrate for other microbial processes.”

12 Nitrogen
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Beiler et al., (2009) conclude the “mycorrhizal network architecture suggests an efficient and
robust network, where large trees play a foundational role in facilitating conspecific regeneration
and stabilizing the ecosystem.”

In Simard et al., 2012, scientists focus:

...on four themes in the recent literature: (1) the physical, physiological and molecular
evidence for the existence of mycorrhizal networks, as well as the genetic characteristics
and topology of networks in natural ecosystems; (2) the types, amounts and mechanisms of
interplant material transfer (including carbon, nutrients, water, defence signals and
allelochemicals) in autotrophic, mycoheterotrophic or partial mycoheterotrophic plants,
with particular focus on carbon transfer; (3) the influence of mycorrhizal networks on plant
establishment, survival and growth, and the implications for community diversity or
stability in response to environmental stress; and (4) insights into emerging methods for
modelling the spatial configuration and temporal dynamics of mycorrhizal networks,
including the inclusion of mycorrhizal networks in conceptual models of complex adaptive
systems. We suggest that mycorrhizal networks are fundamental agents of complex
adaptive systems (ecosystems) because they provide avenues for feedbacks and cross-
scale interactions that lead to self-organization and emergent properties in
ecosystems. (Emphasis added.)

The dynamics of this mycorrhizal network extends well beyond an exchange of nutrients, into
the essential nature and functioning of the ecosystem itself. The news blog Return to Now
published an interview with ecologist Suzanne Simard (“Trees Talk to Each Other in a Language
We Can Learn, Ecologist Claims™) based upon her research. The blog states:

What she discovered was a vast tangled web of hair-like mushroom roots — an information
super highway allowing trees to communicate important messages to other members of
their species and related species, such that the forest behaves as “a single organism.”
...(Trees) communicate by sending mysterious chemical and hormonal signals to each
other via the mycelium, to determine which trees need more carbon, nitrogen, phosphorus
and carbon, and which trees have some to spare, sending the elements back and forth to
each other until the entire forest is balanced. “The web is so dense there can be hundreds of
kilometers of mycelium under a single foot step,” Simard says.”

The science magazine Nautilus featured Simard in an article, “Never Underestimate the
Intelligence of Trees.” Simard states:

I’ve come to think that root systems and the mycorrhizal networks that link those systems
are designed like neural networks, and behave like neural networks, and a neural network is
the seeding of intelligence in our brains. ...All networks have links and nodes. In the
example of a forest, trees are nodes and fungal linkages are links. Scale-free means that
there are a few large nodes and a lot of smaller ones. And that is true in forests in many
different ways: You’ve got a few large trees and then a lot of little trees. A few large
patches of old-growth forest, and then more of these smaller patches. This kind of scale-
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free phenomenon happens across many scales.

I made these discoveries about these networks below ground, how trees can be connected
by these fungal networks and communicate. But if you go back to and listen to some of the
early teachings of the Coast Salish and the indigenous people along the western coast of
North America, they knew that already. It’s in the writings and in the oral history. The idea
of the mother tree has long been there. The fungal networks, the below-ground networks
that keep the whole forest healthy and alive, that’s also there. That these plants interact and
communicate with each other, that’s all there. They used to call the trees the tree people.
The strawberries were the strawberry people. Western science shut that down for a while
and now we’re getting back to it. ... I think this work on trees, on how they connect and
communicate, people understand it right away. It’s wired into us to understand this. And I
don’t think it’s going to be hard for us to relearn it.

Also see this phenomenon documented in:

the film “Intelligent Trees”

the TED Talk “How trees talk to each other”

the YouTube video “Mother Tree” embedded within the Suzanne Simard “Trees
Communicate” webpage

the Jennifer Frazer article in The Artful Amoeba: “Dying Trees Can Send Food to
Neighbors of Different Species via Wood-Wide Web”

the Ferris Jabr article: “The Social Life of Forests”

the New York Times article: “The Woman Who Looked at a Forest and Saw a
Community”

More scientific research results are in Simard et al. 1997, Simard et al. 1997a, Simard et al. 2009,
Simard et al. 2012 & Simard et al. 2018.

What Dr. Simard and an expanding body of scientific research show is that we can no longer
view forest ecosystems as a collection of competing entities vying for limited resources, but
rather as a cooperative—a community—that exhibits what may be called “Forest Wisdom,” with
the following core elements:

e Cooperation and Connection: Forests are complex adaptive systems that cooperate and
care for trees and other life forms by creating favorable conditions, resisting stress and
fostering long life. Sharing for the greater good gives cooperating networks evolutionary
advantages over competing individuals.

e Mother Trees: Trees communicate through vast underground fungal networks of hubs
and links, sharing nutrients and water, resisting insects and disease and nourishing their
progeny until they reach the light. Mother Trees (a term coined by Dr. Simard), the most
linked hub in this network, recognize and care for their young.

e Mindless Mastery: Tree intelligence is decentralized and underground. Thousands of root
tips gather and assess data from the environment and respond in coordinated ways that
benefit the entire forest. Forests achieve a “mindless mastery” through cooperation
allowing them to respond in optimal ways to environmental challenges.

e Nature’s Phoenix: Forests arise renewed like the mythological phoenix from patches of
high-intensity fire to create snag forests as diverse as old-growth. Forests also successfully
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regenerate in heterogeneous and ecologically beneficial ways following large high-intensity
fires.

Understanding Forest Wisdom means changing our perception of how forests function and
abandoning the FS’s entire “healthy forests” framework. Our forests are not sick, they do not
need any chainsaw medicine. In fact, forests are cooperative systems that are essential for
helping mitigate global climate disruption and addressing the biodiversity crisis we currently
face.

The FS fails to recognize and consider the role of shared mycorrhizal networks and disclose how
project activities will affect their function. Researchers are seeking answers to such questions.
Sterkenberg, et al. (2019) investigated the abundance and diversity of ectomycorrhizal (ECM)
fungi following varying levels of logging, ranging from clearcutting to 100% retention (control
treatment). They explain that ECM fungi “represent a large part of the biodiversity in boreal
forests. They depend on carbohydrates from their host trees and are vital for forest production, as
uptake of nutrients and water by the trees is mediated by the ECM symbiosis. ECM fungal
mycelium forms a basis for soil food webs.” The researchers conclude:

Our results confirm the value of retaining trees in forest management as a measure to
maintain ECM fungal biodiversity. There was a clear and positive relationship between the
amount of retention trees and ECM fungal species richness as well as the relative
abundance of ECM fungi in the total fungal community. Frequent ECM fungi are likely to
withstand logging with at least 30% of the trees retained, but at reduced mycelial
abundance in the soil. Although clear-cutting cause ECM fungal communities to be
strongly impoverished even with FSC requirements of tree retention met, the most
common species survive harvest. Higher levels of tree retention, that is, in continuous
cover forestry, may counteract local extinctions also of less frequent species and thus
support efforts to manage for sustained high ECM fungal diversity. Several rare species,
and species predominantly confined to old natural forests, appear to rarely re-
establish after clear-cutting and are hence red-listed. For the survival of these species,
protection of forests with high conservation values and forest management directed
towards conservation needs are unequivocally needed. (Emphases added.)

From “A powerful and underappreciated ally in the climate crisis? Fungi” by scientists Toby
Kiers and Merlin Sheldrake:

Globally, the total length of fungal mycelium in the top 10cm of soil is more than 450
quadrillion km: about half the width of our galaxy. These symbiotic networks comprise an
ancient life-support system that easily qualifies as one of the wonders of the living world.

Through fungal activity, carbon floods into the soil, where it supports intricate food webs —
about 25% of all of the planet’s species live underground. Much of it remains in the soil,
making underground ecosystems the stable store of 75% of all terrestrial carbon. But
climate change strategies, conservation agendas and restoration efforts overlook fungi and
focus overwhelmingly on aboveground ecosystems. This is a problem: the destruction of
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underground fungal networks accelerates both climate change and biodiversity loss and
interrupts vital global nutrient cycles.

Fungi lie at the base of the food webs that support much of life on Earth. About 500m years
ago, fungi facilitated the movement of aquatic plants on to land, fungal mycelium serving
as plant root systems for tens of millions of years until plants could evolve their own. This
association transformed the planet and its atmosphere — the evolution of plant-fungal
partnerships coincided with a 90% reduction in the level of atmospheric carbon dioxide.
Today, most plants depend on mycorrhizal fungi — from the Greek words for fungus
(mykes) and root (rhiza) — which weave themselves through roots, provide plants with
crucial nutrients, defend them from disease and link them in shared networks sometimes
referred to as the “woodwide web”. These fungi are a more fundamental part of planthood
than leaves, wood, fruit, flowers or even roots.

We are destroying the planet’s fungal networks at an alarming rate. Based on current
trends, more than 90% of the Earth’s soil will be degraded by 2050. ... Logging wreaks
havoc below ground, decreasing the abundance of mycorrhizal fungi by as much as 95%,
and the diversity of fungal communities by as much as 75%. A large study published in
2018 suggested that the “alarming deterioration” of the health of trees across Europe was
caused by a disruption of their mycorrhizal relationships, brought about by nitrogen
pollution from fossil fuel combustion and agricultural fertiliser.

Mycorrhizal fungal networks make up between a third and a half of the living mass of soils
and are a major global carbon sink.

Mycorrhizal fungi are keystone organisms that support planetary biodiversity; when we
disrupt them, we jeopardise the health and resilience of the organisms on which we depend.
Fungal networks form a sticky living seam that holds soil together; remove the fungi, and
the round washes away. Mycorrhizal networks increase the volume of water that the soil
can absorb, reducing the quantity of nutrients leached out of the soil by rainfall by as much
as 50%. They make plants less susceptible to drought and more resistant to salinity and
heavy metals . They even boost the ability of plants to fight off attacks from pests by
stimulating the production of defensive chemicals. The current focus on aboveground
biodiversity neglects more than half of the most biodiverse underground ecosystems,
because areas with the highest biodiversity aboveground are not always those with the
highest soil biodiversity.

The FS fails to acknowledge the critical role mycorrhizal fungi networks play in sustaining
forests, and provide protections for mycorrhizal networks in programmatic planning and project
planning for roads, logging, prescribed burns, recreation and livestock grazing. This is necessary
to meet the purposes of NEPA and the biodiversity mandates of NFMA.

Project inconsistency with Forest Plan and Region 1 Soil Quality Standards

The FS fails to demonstrate consistency with Forest Plan direction and the Region 1 Soil Quality
Standards (R1 SQS). The EA and Soil Report don’t accurately disclose current, foreseeable, and
cumulative detrimental soil disturbance (DSD) within activity areas.
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Table 2 of the Soil Report fails to take the “Existing % DSD”, add it to the Direct/Indirect %
DSD attributable to Dead Laundry logging and associated activities, to arrive at a total % DSD.
This failure to disclose is misleading and results in false conclusions.

So for unit 42, adding Existing % DSD (4%) plus Direct/Indirect % DSD (15%) = 19%, which
violates the Standards. But Table 2 doesn’t do the math correctly. Instead, under column
“Cumulative % DSD” a total of only 8% is displayed. There is no explanation for why 4+15
doesn’t equal the conventional 19, and instead equals 8. Apparently the FS subtracts 11, but one
cannot discern why. There is some suggestion in the Soil Report, where it says, “Soil
decompaction activities as required by design features...” but that doesn’t explain how the FS
can reasonably attribute negative DSD in doing its math.

Also, the EA states, “Decommissioning temporary roads and skid trails from both past and
present activities will occur under the action alternative. This includes decompacting,
recontouring, and recovery of excavated and displaced topsoil, and is expected to initiate and
facilitate the recovery of soil productivity.” However, because the FS essentially is saying
existing DSD is zero (“there is very little detrimental soil disturbance in the project area”)—how
can one recover from zero? The FS doesn’t explain this self-contradiction.

Using correct grade school a + b = ¢ mathematics, twenty of 104 logging units and one fuels unit
in Table 2 would result in cumulative DSD exceeding the 15% Standard. But the Soil Report
doesn’t disclose that. It does say, “In the project record, Soil Appendix 1 Calculating DSD
details the formulas and assumptions used to estimate the cumulative effects from project design
feature implementation.” But that document is not on the project website. Instead the Soil Report
states, “None of the proposed units will exceed Regional Soil Quality Standards.”

Furthermore, all old and existing road templates, such as those shown on the on 7.5 minute topo
maps, must be included in DSD calculations. This is necessary, absent any bulk density (as per
Forest Plan direction) measurements indicating compaction has recovered. However, since the
Soil Report lacks sufficient detail, and because the FS has told us that they are not conducting a
comprehensive inventory of nonsystem roads with this project (RE-Dead Laundry project
information-Boykin.pdf), we can assume this is a key detail being ignored in Dead Laundry
analyses. Forest Plan soil standards are being brushed aside.

Flawed Soil Quality Standards
FS soil scientists Miller et al., 2010 critiqued the DSD methodology:

Protecting the productive capacity of soil is a paramount goal of sustainable forest
management. To support this goal, controlling or restricting forestry activities that could
detrimentally reduce onsite productivity and quality of water for drinking or for aquatic
habitat is critical. Current science and knowledge, however, do not enable us to reliably
predict which, where, and when specified forest activities cause “substantial and
permanent impairment of the productivity of the land” (NFMA 1976). Inadequate
knowledge limits (1) reliability of prescriptions for activities, practices, and methods; (2)
interpreting results of after-activity “effectiveness” monitoring, including severity and areal

127



extent of soil disturbance; (3) developing cost-effective prescriptions for restorative or
rehabilitative efforts; and (4) assessing the tradeoffs in risks to soil capacity between
activities to reduce fuels and wildfire hazard compared to consequences of wildfire.
(Emphasis added.)

...Existing regional standards and guidelines for avoiding loss of soil quality focus on
recognizing and classifying hazard of soil disturbance, and tacitly assume consequences to
productivity based on general principles of soil science and outdated and inconsistent
empirical evidence. (Emphasis added.)

Also (1d.):

Simple walkthroughs can be criticized because they provide no protection against seriously
biased estimates of soil damage within the activity area. Greater rigor and confidence can
be obtained by applying a protocol that specifies how the activity area is to be assessed to
ensure a probability-based sampling that avoids biased selection.

...Although, making biological linkages with visual and quantitative changes in soils is
difficult and time-consuming, such linkages are necessary to reduce uncertainty about the
practical consequences of soil disturbance.

In our opinion, (1) current regional soil-quality numerical standards and guidelines are too
general to apply to all sites and situations; (2) current numerical standards and disturbance
classes are generally poor predictors of subsequent consequences to tree growth after soil
disturbance; (3) site-specific guidelines, preferably based on risk analysis, are needed to
address interactions among soil, climate, and other site factors that strongly influence
response of trees to soil disturbance; (4) similar risk analyses would be useful for other
values potentially affected by soil disturbance.

...Our current state of knowledge, however, does not allow us to make scientifically
supportable generalizations about the effects of varying degrees of soil disturbance on tree
growth.

...In conclusion, new standards for judging “detrimental” compaction and other types of
soil disturbance are needed. Concerted research will be required because response of trees
and other vegetation to soil disturbances is conditioned by both macro- and micro-climate
and silvicultural practices like thinning and vegetation control. We suspect that a given
severity of soil disturbance will be more detrimental to plant growth at locations with harsh
rather than moderate climatic stress. Solutions to the dilemma are clear. Based on current
knowledge and professional experience, we acknowledge current uncertainties and
complexity of biological variation and relationships and recommend more research to set
realistic thresholds that are clearly and consistently detrimental to plant growth. Until
further validation research has occurred, only classification or description of soil
disturbance is justified. Conversely, general predictions about tree response based simply
on such visual classes are not justified.
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Essentially, Miller et al., 2010 admit that the FS is in the dark as far assessing, predicting, and
monitoring changes in soil qualities in relation to its management activities. Over four decades
after its enactment, the agency is unable to meet one of the core mandates of the National Forest
Management Act.

VISUAL QUALITY

(We discussed this in EA comments at p. 174.)

Sincerely submitted,

T4 A
Jeff Juel, Forest Policy Director

Friends of the Clearwater (Lead Objector)
509-688-5956

jeffjuel@wildrockies.org

And on behalf of:

Adam Rissien, ReWilding Manager Mike Garrity

WildEarth Guardians Alliance for the Wild Rockies
PO Box 7516 P.O. Box 505

Missoula, MT 59807 Helena, MT 59624
arissien@wildearthguardians.org wildrockies@gmail.com

References cited in comments and objection

Achat, D. L. et al. 2015. Forest soil carbon is threatened by intensive biomass harvesting. Sci.
Rep. 5, 15991; doi: 10.1038/srep15991 (2015).

Adams, P.W and H.A. Froehlich. 1981. Compaction of forest soils. Extension Publication PNW
217. 13 pp.

Allen, C. D., Macalady, A. K., Chenchouni, H., Bachelet, D., McDowell, N., Vennetier, M.,
Kitzberger, T., Rigling, A., Breshears, D. D., Hogg, E. H. T., Gonzalez, P., Fensham, R., Zhang,
Z., Castro, J., Demidova, N., Lim, J. H., Allard, G., Running, S. W., Semerci, A., & Cobb, N.
(2010). A global overview of drought and heat-induced tree mortality reveals emerging climate
change risks for forests. Forest Ecology and Management, 259(4), 660-684.
https://doi.org/10.1016/j.foreco.2009.09.001

Allen, Craig D., David D. Breshears, Nate G. McDowell 2015. On underestimation of global
vulnerability to tree mortality and forest die-off from hotter drought in the Anthropocene
ECOSPHERE ESA Centennial Paper published 7 August 2015.

Allen, Maximilian L., L. Mark Elbroch, Heiko U. Wittmer (2021). Scavenging by fishers in
relation to season and other scavengers. Ecological Research 2021; 1-7.

129



Allendorf, F. W., and N. Ryman. 2002. The role of genetics in population viability analysis.
Pages 50-85 in Population viability analysis. S.R. Bessinger, and D.R. McCullough, editors.
University of Chicago Press, Chicago, Illinois.

Anderegg, William & Kane, Jeffrey & Anderegg, Leander. (2012). Consequences of widespread
tree Mortality triggered by drought and temperature stress. Nature Reports Climate Change. 3.
10.1038/NCLIMATE1635.

Anderson Mike, Collene Gaolach, Janice Thomson, and Greg Aplet, 2012. Watershed Health in
Wilderness, Roadless, and Roaded Areas of the National Forest System. The Wilderness Society.

Angermeier, P. L., and J. R. Karr. 1994. Protecting biotic resources: Biological integrity versus
biological diversity as policy directives. BioScience Vol. 44, No. 10, November 1994.

Archer, V. 2008. Clearwater Soil Monitoring: Soils Report. Orofino, ID: U.S. Department of
Agriculture, Forest Service, Clearwater National Forest.

Atchley, Adam L., Rodman Linn, Alex Jonko, Chad Hoffman, Jeffrey D. Hyman, Francois
Pimont, Carolyn Sieg and Richard S. Middleton (2021). Effects of fuel spatial distribution on
wildland fire behaviour. International Journal of Wildland Fire.
https://doi.org/10.1071/WF20096, published online 27 January 2021

Aubry et al. 2013. Meta-Analysis of Habitat Selection by Fishers at Resting Sites in the Pacific
Coastal Region. The J. of Wildlife Management 77(5): 965-974.

Aubry, Keith B. Kevin S. McKelvey, and Jeffrey P. Copeland, 2007. Distribution and Broadscale
Habitat Relations of the Wolverine in the Contiguous United States. Journal of Wildlife
Management 71(7):2147-2158; 2007

Ault, T.R., J.S. Mankin, B.I. Cook, and J.E. Smerdon, 2016: Relative impacts of mitigation,
temperature, and precipitation on 21st Century megadrought risk in the American Southwest.
Sci. Adv., 2, no. 10, €1600873, doi:10.1126/sciadv.1600873.

Bader M. and Sieracki P. 2022. Grizzly bear denning habitat and demographic connectivity in
northern Idaho and western Montana. Northwestern Naturalist, Winter Issue (103-3).

Baker, W.L.; Hanson, C.T.; Williams, M.A.; DellaSala, D.A. (2023). Countering Omitted
Evidence of Variable Historical Forests and Fire Regime in Western USA Dry Forests: The
Low-Severity-Fire Model Rejected. Fire 2023, 6, 146. https://doi.org/10.3390/fire6040146

Baker, William L. 2015. Are High-Severity Fires Burning at Much Higher Rates Recently than
Historically in Dry-Forest Landscapes of the Western USA? PLoS ONE 10(9): e0136147.
Do0i:10.1371/ journal.pone.0136147

Barnett, K., S.A. Parks, C. Miller, H.T. Naughton. 2016. Beyond Fuel Treatment Effectiveness:
Characterizing Interactions between Fire and Treatments in the US. Forests, 7, 237.

Bart RR, Tague CL, Moritz MA (2016). Effect of Tree-to-Shrub Type Conversion in Lower
Montane Forests of the Sierra Nevada (USA) on Streamflow. PLoS ONE 11(8): e0161805.
doi:10.1371/journal.pone.0161805

Bate, L.J., M.J. Wisdom, and B.C. Wales. 2007. Snag densities in relation to human access and
associated management factors in forests of NE Oregon, USA Science Direct, Landscape and
Urban Planning 80 278-291.

130



Bate, Lisa J. and Michael J. Wisdom, 2004. Snag Resources in Relation to Roads and Other
Indices of Human Access on the Flathead National Forest. March 2004 (revised).

Bechtold, William A. and Paul L. Patterson (Editors) 2005. The Enhanced Forest Inventory and
Analysis Program—National Sampling Design and Estimation Procedures. Gen. Tech. Rep.
SRS-80. Asheville, NC: U.S. Department of Agriculture, Forest Service, Southern Research
Station. 85 p. https://doi.org/10.2737/SRS-GTR-80.

Beck, Jeffrey L., and Lowell H. Suring. 2011. Wildlife-Habitat Relationships Models:
Description and Evaluation of Existing Frameworks. Chapter 10 in Millspaugh, Joshua & Frank
R. Thompson (Editors), 2011. Models for Planning Wildlife Conservation in Large Landscapes.
Academic Press.

Beiler K.J., Suzanne W. Simard, Sheri A. Maxwell & Annette M. Kretzer (2009). Architecture of
the wood-wide web: Rhizopogon spp. genets link multiple Douglas-fir cohorts, New Phytologist,
185 (2) 543-553. DOL: http://dx.doi.org/10.1111/1.1469-8137.2009.03069.x

Beschta, Robert L., Jonathan J. Rhodes, J. Boone Kauffman, Robert E. Gresswell, G. Wayne
Minshall, James R. Karr, David A. Perry, F. Richard Hauer and Christopher A. Frissell. 2004.
Postfire Management on Forested Public Lands of the Western United States. Conservation
Biology, Vol. 18, No. 4, August 2004, Pages 957-967.

Bilodeau, Katie and Jeff Juel, 2021. THE CLEARCUT KINGS: The US Forest Service Northern
Region and its obsession with supersized clearcuts. Friends of the Clearwater, August 2021.

Birdsey RA, DellaSala DA, Walker WS, Gorelik SR, Rose G and Ramirez CE (2023). Assessing
carbon stocks and accumulation potential of mature forests and larger trees in U.S. federal lands.
Front. For. Glob. Change 5:1074508. doi: 10.3389/ffgc.2022.1074508

Black, Hugh, Richard J. Scherzinger and Jack Ward Thomas, 1976. Relationships of Rocky
Mountain Elk and Rocky Mountain Mule Deer Habitat to Timber Management in the Blue
Mountains of Oregon and Washington. In: Hieb, S.R., ed. Elk-Logging-Roads: Proceedings of a
symposium. Moscow, ID: University of Idaho: 11-31.

Black, S. H., D. Kulakowski, B.R. Noon, and D. DellaSala. 2010. Insects and Roadless Forests:
A Scientific Review of Causes, Consequences and Management Alternatives. National Center
for Conservation Science & Policy, Ashland OR.

Black, S.H. 2005. Logging to Control Insects: The Science and Myths Behind Managing Forest
Insect “Pests.” A Synthesis of Independently Reviewed Research. The Xerces Society for
Invertebrate Conservation, Portland, OR.

Bollenbacher, Barry and Beth Hahn 2008. USFS Northern Region Old Growth Management
Considerations. Unpublished USDA Forest Service Northern Region Paper, July 2008.

Bollenbacher, Barry; Renate Bush & Renee Lundberg. Estimates of Snag Densities for Northern
Idaho Forests in the Northern Region. 2009. Region One Vegetation Classification, Mapping,
Inventory and Analysis Report. Report 09-06 v1.3, 12/23/2009

Bond, M. L., R. B. Siegel and, D. L. Craig, editors. 2012a. A Conservation Strategy for the
Black-backed Woodpecker (Picoides arcticus) in California. Version 1.0. The Institute for Bird
Populations and California Partners in Flight. Point Reyes Station, California.

131



Bond, Monica L.; Rodney B. Siegel, Richard L. Hutto, Victoria A. Saab, and Stephen A. Shunk,
2012. A New Forest Fire Paradigm: The Need for High-Severity Fires. The Wildlife Society
News, December 14, 2012.

Booth, Derek B.; 1991. Urbanization and the Natural Drainage System—Impacts, Solutions, and
Prognoses. Northwest Environmental Journal, v. 7, p. 93—-118, 1991.

Bradley et al. 2016 news release

Bradley, C. M., C. T. Hanson, and D. A. DellaSala. 2016. Does increased forest protection
correspond to higher fire severity in frequent-fire forests of the western United States? Ecosphere
7(10):¢01492. 10.1002/ecs2.1492

Brais, S. and C. Camire. 1997. Soil compaction induced by careful logging in the claybelt region
of northwestern Quebec (Canada). Can. J. Soil Sci. 78:197-206.

Breshears, David D., Neil S. Cobb, Paul M. Rich, Kevin P. Price, Craig D. Allen, Randy G.
Balice, William H. Rommei, Jude H. Kastens, M. Lisa Floyd, Jayne Belnap, Jesse J. Anderson,
Orrin B. Myers, and Clifton W. Meyer; 2005. Regional vegetation die-off in response to global-
change-type drought. Proceedings of the National Academy of Sciences of the United States of
America, October 10, 2005.

Browne, Luke, Jessica W. Wright, Sorel Fitz-Gibbon, Paul F. Gugger, and Victoria L. Sork,
2019. Adaptational lag to temperature in valley oak (Quercus lobata) can be mitigated by

genome-informed assisted gene flow. Proceedings of the National Academy of Sciences (PNAS),
www.pnas.org/cei/doi/10.1073/pnas.1908771116ENVIRONMENTAL

Brunelle, A. and Whitlock, C. 2003. Postglacial fire, vegetation, and climate history in the
Clearwater Range, Northern Idaho, USA. Quarternary Research 60: 307-318.

Bull, E. L., N. Nielsen-Pincus, B.C. Wales, J.L. Hayes. 2007. The influence of disturbance
events on pileated woodpeckers in Northeastern Oregon. Forest Ecology and Management
243:320-329.

Bull, Evelyn L. and Arlene K. Blumton, 1999. Effect of Fuels Reduction on American Martens
and Their Prey. USDA Forest Service Department of Agriculture, Pacific Northwest Research
Station, Research Note PNW-RN-539, March 1999.

Bull, Evelyn L. and Richard S. Holthausen, 1993. Habitat use and management of pileated
woodpeckers in northeastern Oregon. Journal of Wildlife Management 57(2): 1993. Pp. 335-345.

Bull, Evelyn L. Richard S. Holthausen and Mark G. Henjum; 1992. Roost Trees Used by
Pileated Woodpeckers in Northeastern Oregon. The Journal of Wildlife Management, Vol. 56,
No. 4 (Oct., 1992), pp. 786-793.

Bull, Evelyn L., Catherine G. Parks, and Torolf R. Torgersen, 1997. Trees and Logs Important to
Wildlife in the Interior Columbia River Basin. Gen. Tech. Rep. PNW-GTR-391. Portland, OR:
U.S. Department of Agriculture, Forest Service, Pacific Northwest Research Station. 55p.

Bull, Evelyn L., Steven R. Peterson, and Jack W. Thomas; 1986. Resource Partitioning Among
Woodpeckers in Northeastern Oregon. USDA Forest Service, Pacific Northwest Research
Station, Research Note PNW-444,

132



Buotte et al. 2019. Carbon sequestration and biodiversity co-benefits of preserving forests in the
western USA, doi: 10.1002/EAP.2039.

Buotte, P. C., B. E. Law, W. J. Ripple, and L. T. Berner. 2020. Carbon sequestration and
biodiversity co-benefits of preserving forests in the western United States. Ecological
Applications, 30(2), 2020, €02039

Calkin, David E., Jack D. Cohen, Mark A. Finney, and Matthew P. Thompson. 2014. How risk
management can prevent future wildfire disasters in the wildland-urban interface, PNAS (2014),
Vol. 111 No. 2:746-751

Campbell et al. 2011. Can fuel-reduction treatments really increase forest carbon storage in the
western US by reducing future fire emissions? Front. Ecol. Environment 10(2): 83-90.

Campbell, John L., Mark E Harmon, and Stephen R Mitchell; 2012. Can fuel-reduction
treatments really increase forest carbon storage in the western US by reducing future fire
emissions? Front. Ecol. Environment 10(2): 83-90.

Carey, Henry and Martha Schumann, 2003. Modifying Wildfire Behavior — The Effectiveness of
Fuel Treatments. The Forest Trust: National Community Forestry Center, Southwest Region
Working Paper. April, 2003. http://www.theforesttrust.org/

Carlson, J. P. Edwards, T. Ellsworth, and M. Eberle. 2015. National best management practices
monitoring summary report. Program Phase-In Period Fiscal Years 2013-2014. USDA Forest
Service. Washington, D.C.

Carnefix, Gary and Chris Frissell, 2009. Aquatic and Other Environmental Impacts of Roads:
The Case for Road Density as Indicator of Human Disturbance and Road-Density Reduction as
Restoration Target; A Concise Review. Pacific Rivers Council Science Publication 09-001.
Pacific Rivers Council; PMB 219, 48901 Highway 93, Suite A, Polson, MT 59860)

Carroll, Carlos, Paul C. Paquet, and Reed F. Noss, 2001b. Carnivores as Focal Species for
Conservation Planning in the Rocky Mountain Region. Ecological Applications, August, 2001,
Vol. 11, No. 4 : 961-980.

Castello, J.D., D.J. Leopold, and P.J. Smallidge; 1995. Pathogens, patterns, and processes in
forest ecosystems. Bioscience 45(1):16-24.

Caswell, James. Clearwater National Forest Supervisor letter, dated 10/8/93.

Ceballos et al. 2020. Vertebrates on the brink as indicators of biological annihilation and the
sixth mass extinction. Proc. N. Acad. of Sci. www.pnas.org/cgi/doi/10.1073/pnas.1922686117

CEQ Guidance, 2016. Final Guidance for Federal Departments and Agencies on Consideration
of Greenhouse Gas Emissions and the Effects of Climate Change in National Environmental
Policy Act Reviews. Executive Office of the President, Council on Environmental Quality,
August 1, 2016

Cherry, M.B. 1997. The Black-Backed And Threetoed Woodpeckers: Life History, Habitat Use,
And Monitoring Plan. Unpublished Report. On File With: U.S. Department Of Agriculture,
Lewis And Clark National Forest, P.O. Box 869, Great Falls, Mt 59403. 19 P.

Christensen, Alan G.; L. Jack Lyon and James W. Unsworth, 1993. Elk Management in the
Northern Region: Considerations in Forest Plan Updates or Revisions. United States Department

133



of Agriculture, Forest Service Intermountain Research Station, General Technical Report INT-
303 November 1993.

Chruszcz, B., A.P. Clevenger, K. Gunson, and M. Gibeau. 2003. Relationships among grizzly
bears, highways, and habitat in the Banff-Bow Valley, Alberta, Canada. Canadian Journal of
Zoology 81, 1378-1391.

Churchill, Derek, 2011. Colville National Forest, Mesic Forest Ecology and Management. Derek
Churchill, University of Washington, April 2011

Clearwater National Forest, 2003. Roads Analysis Report, January 7, 2003

Clevenger, A. & J. Wierzchowski. 2006. Maintaining and restoring connectivity in landscapes
fragmented by roads. Connectivity Conservation. 502-535.

Clough, Lorraine T. 2000. Nesting Habitat Selection and Productivity of Northern Goshawks in
West-Central Montana. M.S. Thesis, University of Montana, 87 pp.

Cohen and Strohmaier, undated. Community destruction during extreme wildfires is a home
ignition problem. Wildfire Today.

Cohen, J. 2000. Preventing Disaster: Home Ignitability in the Wildland-Urban Interface. Journal
of Forestry 98: 15-21.

Cohen, Jack 1999a. Reducing the Wildland Fire Threat to Homes: Where and How Much? Pp.
189-195 In Proceedings of the symposium on fire economics, planning, and policy: bottom lines.
April 5-9, 1999, San Diego, CA. USDA Forest Service Gen. Tech. Rep. PSW-GTR-173.

Cohen, Jack and Bret Butler, 2005. Wildlife Threat Analysis in the Boulder River Canyon:
Revisited. Fire Sciences Laboratory, USDA Forest Service, Rocky Mountain Research Station,
Missoula, Montana. July 26-27, 2005.

Cohen, Warren B., Zhiqiang Yang, Stephen V. Stehman, Todd A. Schroeder, David M. Bell,
Jeffrey G. Masek, Chengquan Huang, Garrett W. Meigs. 2016. Forest disturbance across the

conterminous United States from 1985-2012: The emerging dominance of forest decline. Forest
Ecology and Management. 360 (2016) 242-252

Collins, Brandon M and Scott L Stephens, 2007. Managing natural wildfires in Sierra Nevada
wilderness areas. Frontiers in Ecology and the Environment 2007; 5, doi:10.1890/070007© The
Ecological Society of America. www.frontiersinecology.org

Committee of Scientists, 1999. Sustaining the People’s Lands. Recommendations for
Stewardship of the National Forests and Grasslands into the Next Century. March 15, 1999.

Coop, Jonathan D, Sean A Parks, Camille S Stevens-Rumann, Shelley D Crausbay, Philip E
Higuera, Matthew D Hurteau, Alan Tepley, Ellen Whitman, Timothy Assal, Brandon M Collins,
Kimberley T Davis, Solomon Dobrowski, Donald A Falk, Paula J Fornwalt, Peter Z Fulé, Brian J
Harvey, Van R Kane, Caitlin E Littlefield, Ellis Q Margolis, Malcolm North, Marc-André
Parisien, Susan Prichard, Kyle C Rodman, 2020. Wildfire-Driven Forest Conversion in Western
North American Landscapes. BioScience, biaa061, https://doi.org/10.1093/biosci/biaa061
Published: 01 July 2020

Cooper, Stephen V., Kenneth E. Neiman, and David W. Roberts. 1991. Forest Habitat Types of
Northern Idaho: A Second Approximation. USDA Forest Service GTR INT-236 Ogden, UT.

134



Copeland, J. P.; McKelvey, K. S.; Aubry, K. B.; Landa, A.; Persson, J.; Inman, R. M.; Krebs, J.;
Lofroth, E.; Golden, H.; Squires, J. R.; Magoun, A.; Schwartz, M. K.; Wilmot, J.; Copeland, C.
L.; Yates, R. E.; Kojola, I.; May, R. 2010. The bioclimatic envelope of the wolverine (Gulo
gulo): do climatic constraints limit its geographic distribution? Canadian Journal of Zoology. 88:
233-246.

Copeland, Jeffrey P., James M. Peek, Craig R. Groves, Wayne E. Melquist, Kevin S. Mckelvey,
Gregory W. Mcdaniel, Clinton D. Long, Charles E. Harris, 2007. Seasonal Habitat Associations
of the Wolverine in Central Idaho. Journal of Wildlife Management 71(7):2201-2212; 2007.

Crist, M.R., B. Wilmer, and G.H. Aplet. 2005. Assessing the value of roadless areas in a
conservation reserve strategy: An analysis of biodiversity and landscape connectivity in the
Northern Rockies, USA. Applied Ecology, 42:1.

Crocker-Bedford, D.C. 1990. Goshawk reproduction and forest management. Wildlife Society
Bulletin; v. 18, no. 3, pp. 262-269.

Cullen, S.J., C. Montagne, and H Ferguson, 1991. Timber Harvest Trafficking and Soil
Compaction in Western Montana. Soil Sci. Soc. Am. J., Vol. 55 (1416-1421), September-
October 1991.

Czaplewski, Raymond L. 2004. Application of Forest Inventory and Analysis (FIA) Data to
Estimate the Amount of Old Growth Forest and Snag Density in the Northern Region of the
National Forest System. November 23, 2004.

Darimont, Chris T., Paul C. Paquet, Adrian Treves, Kyle A. Artelle, and Guillaume Chapron;
2018. Political populations of large carnivores. Conservation Biology, Volume 32, No. 1. JAN
2018, DOI: 10.1111/cobi.13065

Darimont, et al. 2018 News Release

Davis et al. 2019. Wildfires and climate change push low-elevation forests across a critical

climate threshold for tree regeneraiton. Proceedings in the National Academy of Sciences
16(13):6193-98.

Davis et al. 2019b. Microclimatic buffering in forests of the future: the role of local water
balance. Ecography 42: 1-11.

DellaSala, DA, WJ Ripple, RA Birdsey, CE Ramirez, BR Noon, SA Masino (2023). A Carpe
Diem Moment on Forests and Climate Policy. Essay in Forests & GeoScience. Received on:
2023-02-08, Accepted on: 2023-03-11, Published on: 2023-04-18

DellaSala, Dominick 2017. Testimony before the U.S. House of Representatives Natural
Resources Committee, Subcommittee on Oversight and Investigations, September 27, 2017.
Oversight Hearing “Exploring Solutions to Reduce Risks of Catastrophic Wildfire and Improve
Resilience of National Forests.” Dr. Dominick A. DellaSala, Chief Scientist, Geos Institute,
Ashland Oregon.

DellaSala, Dominick A. (undated). Do Mountain Pine Beetle Outbreaks Increase the Risk of
High-Severity Fires in Western Forests? A Summary of Recent Field Studies.
http://forestlegacies.org/images/projects/fire-insectswhitepaper-dellasala.pdf

DellaSala, Dominick A. and Chad Hanson, 2019. Are Wildland Fires Increasing Large Patches
of Complex Early Seral Forest Habitat? Diversity (2019). DOIL: 10.3390/d11090157

135



DellaSala, Dominick A. and Chad T. Hanson, 2015. The Ecological Importance of Mixed-
Severity Fires: Nature's Phoenix. Published by Elsevier Inc.

DellaSala, Dominick A. and William L. Baker, 2020. Large Trees: Oregon's Bio-Cultural Legacy
Essential to Wildlife, Clean Water, and Carbon Storage. December 2020

DellaSala, Dominick A. and William L. Baker, 2020. Large Trees: Oregon’s Bio-Cultural
Legacy Essential to Wildlife, Clean Water, and Carbon Storage. December, 2020

DellaSala, Dominick A., 2021. Protecting the Tongass Rainforest, Older Forests, and Large
Trees Nationwide for the U.S. Nationally Determined Contribution to the Paris Climate
Agreement. Wild Heritage: A Project of Earth Island Institute, PO Box 9451 Berkeley, CA
94709 (510) 862-5359 www.wild-heritage.org

DellaSala, Dominick A., D. M. Olson, S. E. Barth, S. L. Crane, and S. A. Primm, 1995. Forest
health: moving beyond rhetoric to restore healthy landscapes in the inland Northwest. Wildlife
Society Bulletin 1995, 23(3): 346-356.

DellaSala, Dominick A., Timothy Ingalsbee and Chad T. Hanson, 2018. Everything you wanted
to know about wildland fires in forests but were afraid to ask: Lessons learned, ways forward.
March 30, 2018. Published by Forest Legacies.

DeLuca, Thomas H. 2009. Old Growth Conservation and Recruitment: Definitions, Attributes,
and Proposed Management. Thomas H. DeLuca, Ph.D., Senior Forest Ecologist, The Wilderness
Society. With input from Greg Aplet and Sarah Bisbing. February 6, 2009

Depro, Brooks M., Brian C. Murray, Ralph J. Alig, and Alyssa Shanks. 2008. Public land, timber
harvests, and climate mitigation: quantifying carbon sequestration potential on U.S. Public
timberlands. Forest Ecology and Management 255: 1122-1134.

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

Donato et al. 2013. Bark beetle effects on fuel profiles across a range of stand structures in
Douglas-fir forests of Greater Yellowstone. Ecological Applications 23(1):3-20.

Downing, W.M., Dunn, C.J., Thompson, M.P., M. D. Caggiano & K.C. Short (2022). Human
ignitions on private lands drive USFS cross-boundary wildfire transmission and community
impacts in the western US. Sci Rep 12, 2624 (2022). https://doi.org/10.1038/s41598-022-06002-
3

Dudley, J. G., V. A. Saab, and J. P. Hollenbeck. 2012. Foraging-habitat selection of black-
backed woodpeckers in forest burns of Southwestern Idaho. The Condor 114:348-357

Dudley, Nigel & Daniel Vallauri, 2004. Deadwood — Living Forests. WWF Report, October
2004. World Wildlife Fund for Nature, Gland, Switzerland.
http://www.panda.org/downloads/forests/deadwoodwithnotes.pdf

Eaton, C. 2017. The West is on Fire. Get used to it. CityLab, at
https://www.citylab.com/environment/2017/09/the-west-is-on-fire-get-used-to-it/539352/

Edwards, P.J., F. Wood, and R. L. Quinlivan. 2016. Effectiveness of best management practices
that have application to forest roads: a literature synthesis. General Technical Report NRS-163.
Parsons, WV: U.S. Department of Agriculture, Forest Service, Northern Research Station. 171 p.

136



Endicott, D. 2008. National Level Assessment of Water Quality Impairments Related to Forest
Roads and Their Prevention by Best Management Practices — Final Report (Prepared for the U.S.
Environmental Protection Agency, Office of Water, Office of Wastewater Management Permits
Division) (Contract No. EP-C-05-066, Task Order 002).

Environmental Protection Agency, 1999. Considering Ecological Processes in Environmental
Impact Assessments. U.S. Environmental Protection Agency, Office of Federal Activities. July
1999

Erb et al. 2018. Unexpectedly large impact of forest management and grazing on global
vegetation biomass. Nature 553(7686): 73-76.

Erman, D.C., Erman, N.A., Costick, L., and Beckwitt, S. 1996. Appendix 3. Management and
land use buffers. Sierra Nevada Ecosystem Project Final Report to Congress, Vol. 111, pp. 270-
273.

Espinosa, F. A., Jr., J. Rhodes, and D. McCullough. 1997. The Failure of Existing Plans to
Protect Salmon Habitat in the Clearwater National Forest in Idaho. Journal of Environmental
Management 49, 205-230p.

Eve, M., D. Pape, M. Flugge, R. Steele, D. Man, M. Riley-Gilbert, and S. Biggar, (Eds), 2014.
Quantifying Greenhouse Gas Fluxes in Agriculture and Forestry: Methods for Entity-Scale
Inventory. Technical Bulletin Number 1939. Office of the Chief Economist, U.S. Department of
Agriculture,Washington, DC. 606 pages. July 2014.

Everett, Richard L., comp. 1994. Restoration of stressed sites, and processes. Gen. Tech. Rep.
PNW-GTR- 330. Portland, OR: U.S. Department of Agriculture, Forest Service, Pacific
Northwest Research Station. 123 p. (Everett, Richard L., assessment team leader; Eastside forest
ecosystem health assessment; volume IV.)

Filotas, E., Parrott, L., Burton, P.J., Chazdon, R.L., Coates, K.D., Coll, L., Haeussler, S., Martin,
K., Nocentini, S., Puettmann, K.J., Putz, F.E., Simard, S.W., and Messier, C. (2014). Viewing
forests through the lens of complex systems science Ecosphere 5:artl

Finney and Cohen, 2003. Expectation and Evaluation of Fuel Management Objectives. USDA
Forest Service Proceedings RMRS-P-29.

Fire Science Brief, 2009. Listening to the Message of the Black-backed Woodpecker, a Hot Fire
Specialist. Fire Science Brief Issue 39 February 2009. www.firescience.gov/projects/briefs/04-2-
1-106_FSBrief39.pdf

Fisher, J., S. Bradbury, B. Anholt, L. Nolan, R. Volpe, and M. Wheatley. 2013. Wolverines
(Gulo gulo luscus) on the rocky Mountain slopes: natural heterogeneity and landscape alteration
as predictors of distribution. Can. J. Zool. 91:706-716.

Flatten, Brad, 2003. Determining Appropriate Winter Logging Conditions for Protection of the
Soil Resource. Okanogan & Wenatchee National Forests, December 2003 Dratft.

Fly, Chase; Scott Bergendorf; John Thornton; Tom Black and Charlie Luce; 2011. Scriver Creek
Road Inventory (GRAIP) Report In Support of the Scriver Creek Integrated Restoration Project
USDA Forest Service, Boise National Forest. September 14, 2011.

137



Foltz, R. B., H. Rhee, K. A. Yanosek. 2007. Infiltration, Erosion, and Vegetation Recovery
Following Road Obliteration. Transactions of the American Society of Agricultural and
Biological Engineers Vol. 50(6): 1937-1943.

Forman, R.T.T., and L. Alexander. 1998. Roads and their major ecological effects. Annual
Review of Ecology and Systematics 29: 207-231.

Foster DR, Orwig DA, McLaughlan JS. 1996. Ecological and conservation insights from
reconstructive studies of temperate old-growth forests. TREE 11(10):419-423.

Franklin, J.F.; Spies, T.A. 1991. Ecological definitions of old-growth Douglas-fir forests. In
Wildlife and Vegetation of Unmanaged Douglas-fir Forests. Gen. Tech. Rep. PNW-GTR-285.
Portland, OR: U.S. Department of Agriculture, Forest Service, Pacific Northwest Research
Station. 61-69.

Franklin, Jerry F., H. H. Shugart, Mark E. Harmon; 1987. Tree Death as an Ecological Process.
BioScience, Vol. 37, No. 8.

Frey, Sarah J. K.; Adam S. Hadley, Sherri L. Johnson, Mark Schulze, Julia A. Jones, Matthew G.
Betts 2016. Spatial models reveal the microclimatic buffering capacity of old-growth forests. Sci.
Adv. 2016; 2:¢1501392 22 April 2016.

Friends of the Clearwater, 2014. Travel Analysis letter to the Forest Supervisor, August 27,
2014.

Friends of the Clearwater, 2020. The Roadless Report: Analyzing the Impacts of Two Roadless
Rules on Forested Wildlands. Friends of the Clearwater, P.O. Box 9241, Moscow, ID 83843.
September 2020

Frissell, C.A. and D. Bayles, 1996. Ecosystem Management and the Conservation of Aquatic
Biodiversity and Ecological Integrity. Water Resources Bulletin, Vol. 32, No. 2, pp. 229-240.
April, 1996

Frissell, Christopher A. 2014. Comments on the Revised Draft Recovery Plan for the
Coterminous United States Population of Bull Trout (Salvelinus confluentus). December 2, 2014.

Froehlich, H.A; D.W. R. Miles; R.W. Robbins. 1985. Soil bulk density recovery on compacted
skid trails in central Idaho. Soil Science Society of America Journal. 49: 1015-1017.

Funk, J., S. Saunders, T. Sanford, T. Easley, and A. Markham. 2014. Rocky Mountain forests at
risk: Confronting climate-driven impacts from insects, wildfires, heat, and drought. Report from
the Union of Concerned Scientists and the Rocky Mountain Climate Organization. Cambridge,
MA: Union of Concerned Scientists.

Furnish, James (2022). Where the Wildfire Conversation is Headed. U.S. Forest Service Deputy
Chief (Ret.), Sept. 2022.

Furniss, M.J.; Staab, B.P.; Hazelhurst, S.; Clifton, C.F.; Roby, K.B.; Ilhardt, B.L.; Larry, E.B.;
Todd, A.H.; Reid, L.M.; Hines, S.J.; Bennett, K.A.; Luce, C.H.; Edwards, P.J. 2010. Water,
climate change, and forests: watershed stewardship for a changing climate. Gen. Tech. Rep.
PNW-812. Portland, OR: U.S. Department of Agriculture, Forest Service, Pacific Northwest
Research Station. 75 p.

138



Gauthier, Sylvie & Bernier, Pierre & Kuuluvainen, Timo & Shvidenko, Anatoly &
Schepaschenko, Dmitry. (2015). Boreal forest health and global change. Science (New York,
N.Y.). 349. 819-22. 10.1126/science.aaa9092.

Gautreaux, 1999. Vegetation Response Unit Characterizations and Target Landscape
Prescriptions, Kootenai National Forest, 1999. United States Department Of Agriculture Forest
Service, Northern Region, Kootenai National Forest.

Geist, J. M., R. T. Meurisse, T. A. Max. 1990. Monitoring Forest Soil Properties to Maintain
Productivity. Paper presented at the Symposium on Management and Productivity of Western-
Montane Forest Soils, Boise, ID, April 10-12, 1990.

http://forest. moscowfsl.wsu.edu/smp/solo/documents/GTRs/INT 280/GeistMeurisse INT-

280.php

George, T. Luke and Steve Zack, 2001. Spatial and Temporal Considerations in Restoring
Habitat for Wildlife. Restoration Ecology Vol. 9 No. 3, pp. 272-279 - September 2001.

Gibbons et al. 2012. Land management practices associated with house loss in wildfires. PLoS
One7, €29212.

Goggans, Rebecca, Rita. D. Dixon, and L. Claire S. Seminara. 1989. Habitat Use by Three-toed
and Black-backed Woodpeckers, Deschutes National Forest, Oregon. Oregon Department of
Fish and Wildlife Nongame Wildlife Program, USDA Deschutes National Forest, Technical
Report #87-3-02.

Golladay, S.W.; K.L. Martin , J.M. Vose, D.N. Wear, A.P. Covich, R.J. Hobbs, K.D. Klepzig,
G.E. Likens, R.J. Naiman, A.W. Shearer 2016. Achievable future conditions as a framework for
guiding forest conservation and management. Forest Ecology and Management 360 (2016) 80—

96

Gorzelak MA, Asay AK, Pickles BJ, Simard SW. 2015. Inter-plant communication through
mycorrhizal networks mediates complex adaptive behaviour in plant communities. AoB
PLANTS 7: plv050; doi:10.1093/aobpla/plv050

Gower et al. 2003. Patterns and Mechanisms of the Forest Carbon Cycle. Annu. Rev. Environ.
Resour. 28:169-204.

Graham, R., et al. 1999a. The Effects of Thinning and Similar Stand Treatments on Fire
Behavior in Western Forests. U.S. Forest Service, Pacific Northwest Research Station. General
Tech. Rpt PNW-GTR-463. Sept. 1999.

Graham, Russell T., technical editor, 2003. Hayman Fire Case Study. United States Department
of Agriculture, Forest Service, Rocky Mountain Research Station, General Technical Report
RMRS-GTR-114 (Revision) September 2003.

Graham, Russell, Mark Finney, Chuck McHugh, Jack Cohen, Dave Calkin, Rick Stratton, Larry
Bradshaw, Ned Nikolov, 2012. Fourmile Canyon Fire Findings. Gen. Tech. Rep. RMRS-GTR-
289. Fort Collins, CO: U.S. Department of Agriculture, Forest Service, Rocky Mountain
Research Station. 110 p.

Green, P., J. Joy, D. Sirucek, W. Hann, A. Zack, and B. Naumann, 1992. Old-growth forest types
of the northern region. Northern Region, R-1 SES 4/92. Missoula, MT.

139



Grier, C. C., K. M. Lee, N. M. Nadkami, G. O. Klock, & P. J. Edgerton, 1989 Productivity of
Forests of the United States and Its Relation to Soil and Site Factors and Management Practices:
A Literature Review. USDA Forest Service General Technical Report PNW-GTR-222, March
1989.

Griscom et al. 2017. Natural climate solutions. Proceedings in the National Academy of Sciences
114(44): 11645-11650.

Gucinski, Hermann; Furniss, Michael J.; Ziemer, Robert R.; Brookes, Martha H. 2001. Forest
roads: a synthesis of scientific information. Gen. Tech. Rep. PNW-GTR- 509. Portland, OR:
U.S. Department of Agriculture, Forest Service, Pacific Northwest Research Station. 103 p.

Guenther, S., Gomi, T., and Moore, R., 2014. Stream and bed temperature variability in a coastal
headwater catchment: influences of surface-subsurface interactions and partial-retention forest
harvesting. Hydrological Processes, 28: 1238—1249.

Guldin, James M., David Cawrse, Russell Graham, Miles Hemstrom, Linda Joyce, Steve
Kessler, Ranotta McNair, George Peterson, Charles G. Shaw, Peter Stine, Mark Twery, Jeffrey
Walter. 2003. The Science Consistency Review: A Tool to Evaluate the Use of Scientific
Information in Land Management Decisionmaking. United States Department of Agriculture
Forest Service FS-772, September 2003.

Guldin, James M., David Cawrse, Russell Graham, Miles Hemstrom, Linda Joyce, Steve
Kessler, Ranotta McNair, George Peterson, Charles G. Shaw, Peter Stine, Mark Twery, Jeffrey
Walter. 2003b. Science Consistency Reviews: A Primer for Application. United States
Department of Agriculture Forest Service FS-771, September 2003.

Haig, I.T. 1932. Second growth yield, stand and volume tables for the western white pine type.
Technical Bulletin 323. United States Department of Agriculture, Washington, D.C.

Halofsky, J.E. et al. eds., USDA, Forest Service, Pacific Northwest Research Station, Adapting
to Climate Change at Olympic National Forest and Olympic National Park, PNW-GTR-844
(2011). Available at https://www.fs.fed.us/pnw/pubs/pnw_gtr844.pdf

Hamilton, Ronald C. 1993. Characteristics of Old-Growth Forests in the Intermountain Region.
U.S.D.A. Forest Service Intermountain Region, April 1993.

Hansen et al 2013 High-resolution Global Maps of 21¥-Century Forest Cover Change. Science
342: 850-853

Hanson, C. 2010. The Myth of “Catastrophic” Wildfire: A New Ecological Paradigm of Forest
Health. John Muir Project Technical Report 1.

Hanson, Chad, 2016. Declaration with regard to the Phoenix-Whitetail post-fire logging project
on the Custer National Forest, in the case, Native Ecosystems Council v. Marten, October 17,
2016.

Hanson, Chad, Dennis Odion, Jonathan J. Rhodes, Richard Hutto, James Karr, Monica Bond,
Derek Lee, Peter Moyle, Thomas Veblen, Philip Rundel, and Shaye Wolf, 2010. Letter to
President Obama and Members of Congress regarding the Oregon Eastside Forests Restoration,
Old Growth Protection, and Jobs Act of 2009 and other proposed legislation to address wildland
fire and beetle mortality in the forests of eastern Oregon or elsewhere in the western United
States. March 16, 2010

140



Hargis, Christina D., John A. Bissonette, and David L. Turner, 1999. The influence of forest
fragmentation and landscape pattern on American martens. Journal of Applied Ecology, 1999, 36
Pp. 157-172.

Harmon, M.E.; Hanson, C.T.; DellaSala, D.A. Combustion of Aboveground Wood from Live
Trees in Megafires, CA, USA. Forests 2022, 13, 391. https://doi.org/10.3390/£13030391

Harmon, Mark E, William K. Ferrell, and Jerry F. Franklin. 1990. Effects on carbon storage of
conversion of old-growth forest to young forests. Science 247: 4943: 699-702

Harmon, Mark E. & Barbara Marks, 2002. Effects of silvicultural practices on carbon stores in
Douglas-fir - western hemlock forests in the Pacific Northwest, U.S.A.: results from a simulation
model, 32 Canadian Journal of Forest Research 863, 871 Table 3 (2002).

Harmon, Mark E. 2001. Carbon Sequestration in Forests: Addressing the Scale Question, 99:4
Journal of Forestry 24, 24-25, 29 (2001)

Harmon, Mark E. 2009. Testimony Before the Subcommittee on National Parks, Forests, and
Public Lands of the Committee of Natural Resources for an oversight hearing on “The Role of
Federal Lands in Combating Climate Change”, March 3, 2009. Mark E. Harmon, PhD,
Richardson Endowed Chair and Professor in Forest Science, Department of Forest Ecosystems
and Society, Oregon State University.

Harr, R. Dennis 1987. Myths and misconceptions about forest hydrologic systems and
cumulative effects. Proceedings of the California Watershed Management Conference,
November 18-20, 1986, West Sacramento, California. Wildland Resources Center, Division of
Agriculture and Natural Resources, University of California, 145 Mulford Hall, Berkeley,
California 94720. Report No. 11, February, 1987.

Harris et al. 2016. Attribution of net carbon change by disturbance type across forest lands of the
coterminous United States. Carbon Balance Manage (2016) 11:24

Harris, Larry D. 1984. The Fragmented Forest: Island Biogeography Theory and the Preservation
of Biotic Diversity. Chicago Press, Chicago, Ill. 211pp.

Hart, S.J., and D.L. Preston. 2020. Fire weather drives daily area burned and observations of fire
behavior in mountain pine beetle affected landscapes. Environ. Res. Lett. 15 054007

Hart, Sarah J., Tania Schoennagel, Thomas T. Veblen, and Teresa B. Chapman; 2015. Area
burned in the western United States is unaffected by recent mountain pine beetle outbreaks.
PNAS, April 7, 2015, vol. 112 no. 14, 4375-4380.
http://www.pnas.org/content/112/14/4375.full.pdf

Harvey et al. 2013. Influence of recent bark beetle outbreak on fire severity and post-fire tree
regeneration in montane Douglas-fir forests. Ecology 94(11): 2475-2486.

Harvey, A.E., .M. Geist, G.I. McDonald, M.F. Jurgensen, P.H. Cochran, D. Zabowski, and R.T.
Meurisse, 1994. Biotic and Abiotic Processes in Eastside Ecosystems: The Effects of
Management on Soil Properties, Processes, and Productivity. GTR-323 93-204 (1994)

Hayes, Gerald E. and Jeffrey C. Lewis, 2006. Washington State Recovery Plan for the Fisher.
Washington Department of Fish and Wildlife, Olympia. 62+ viii pp.

141



Hayward, G. D., and R. E. Escano. 1989. Goshawk nest-site characteristics in western Montana
and northern Idaho. Condor: v. 91, no. 2, pp. 476-479.

Hayward, Gregory D., 1994. Information Needs: Great Gray Owls. Chapter 17 In: Hayward,
Gregory D., and Jon 1Verner, 1994. Flammulated, Boreal, and Great Gray Owls in the United
States: A Technical Conservation Assessment. USDA Forest Service General Technical Report
RM-253, pp. 207-211.

He, Yujie, Susan E. Trumbore, Margaret S. Torn, Jennifer W. Harden, Lydia J. S. Vaughn,
Steven D. Allison, James T. Randerson 2016. Radiocarbon constraints imply reduced carbon
uptake by soils during the 21st century. Science 23 Sep 2016: Vol. 353, Issue 6306, pp. 1419-
1424 DOI: 10.1126/science.aad4273

Heinemeyer and Jones 1994. Fisher biology and management in the western United States: A
literature review and adaptive management strategy. Prepared for the USDA Forest Service
Northern Region and Interagency Forest Carnivore Working Group.

Henjum, M.G., J. R. Karr, D. L. Bottom, D. A. Perry, J. C. Bednarz, S. G. Wright, S. A.
Beckwitt, and E. Beckwitt, 1994. Interim Protection for Late-Successional Forests, Fisheries,
and Watersheds, National Forests East of the Cascade Crest, Oregon and Washington. Eastside
Forests Scientific Society Panel. The Wildlife Society Technical Review 94-2, Bethesda,
Maryland.

Hertel, A. G., Leclerc, M Warren, D, Pelletier, F, Zedrosser, A, Mueller, T., Don't poke the bear:
using tracking data to quantify behavioural syndromes in elusive wildlife, Animal Behaviour,
Volume 147, 2019, Pages 91-104, ISSN 0003-3472,
https://doi.org/10.1016/j.anbehav.2018.11.008.

Hessburg Paul F. and James K. Agee; 2003. An environmental narrative of Inland Northwest
United States forests, 1800—2000. Forest Ecology and Management 178 (2000) 23-59.

Hillis, Mike; Amy Jacobs, and Vita Wright, 2002. Black-Backed Woodpecker Assessment. U.S.
Forest Service Region One.

Holbrook, Joseph D., J. R. Squires, Barry Bollenbacher, Russ Graham, Lucretia E. Olson, Gary
Hanvey, Scott Jackson, Rick L. Lawrence. 2018. Spatio-temporal responses of Canada lynx
(Lynx canadensis) to silvicultural treatments in the Northern Rockies, U.S. Forest Ecology and
Management 422 (2018) 114-124

Homann, Peter S., Mark Harmon, Suzanne Remillard, & Erica A.H. Smithwick, 2005. What the
soil reveals: Potential total ecosystem C stores of the Pacific Northwest region, USA, 220 Forest
Ecology and Management. 270, 281 (2005).

Horn R., J. Vossbrinka, S. Petha and S. Beckera; 2007. Impact of modern forest vehicles on soil
physical properties. Forest Ecology and Management, Volume 248, Issues 1-2, 30 August 2007,
Pp. 56-63 doi:10.1016/j.foreco.2007.02.037

Huck, Schuyler W., 2000. Reading Statistics and Research (3™ Edition). New York: Longman,
2000.

Hudiburg et al. 2019. Meeting GHG reduction targets requires accounting for all forest sector
emissions. Environ. Res. Lett. 14: 095005, https://doi.org/10.1088/1748-9326/ab28bb.

142



Huff, Mark H., Roger D. Ottmar, Ernesto Alvarado, Robert E. Vihnanek, John F. Lehmkuhl,
Paul F. Hessburg, and Richard L. Everett, 1995. Historical and Current Forest Landscapes in
Eastern Oregon and Washington. Part II: Linking Vegetation Characteristics to Potential Fire
Behavior and Related Smoke Production. General Technical Report (PNW-GTR-355). Portland,
OR: USDA Forest Service Pacific Northwest Research Station, 43 pp.

Hunter, M.L 1989. What constitutes an old-growth stand? Toward a conceptual definition of old-
growth forests. J. of Forestry. 87(8):33-35.

Hutto, R. L. and S. M. Gallo. 2006. The effects of postfire salvage logging on cavity-nesting
birds. The Condor 108:817-831.

Hutto, R. L., R. E. Keane, R. L. Sherriff, C. T. Rota, L. A. Eby, and V. A. Saab. 2016. Toward a
more ecologically informed view of severe forest fires. Ecosphere 7(2):e01255.
10.1002/ecs2.1255

Hutto, R.L. 1995. The composition of bird communities following stand-replacement fires in
northern Rocky Mountain (U.S.A.) conifer forests. Conservation Biology 9:1041-1058.

Hutto, Richard L. 2008. The Ecological Importance of Severe Wildfires: Some Like it Hot.
Ecological Applications, 18(8), 2008, pp. 1827—-1834.

Hutto, Richard L. Aaron D. Flesch, Megan A Fylling, 2014. A bird’s-eye view of forest
restoration: Do changes reflect success? Forest Ecology and Management 327 (2014) 1-9.

Hutto, Richard L. and David A. Patterson, 2016. Positive effects of fire on birds may appear only
under narrow combinations of fire severity and time-since-fire. International Journal of
Wildland Fire, published online 11 July 2016.

Hutto, Richard L., 2006. Toward Meaningful Snag-Management Guidelines for Postfire Salvage
Logging in North American Conifer Forests. Conservation Biology Volume 20, No. 4, 984-993,
2006.

Idaho Department of Environmental Quality, 2003. Upper North Fork Clearwater River
Subbasin Assessment and Total Maximum Daily Loads. Idaho Department of Environmental
Quality, October 2003

IDFG 2020a. Idaho Fish and Game Commission Extends Wolf Hunting and Trapping Seasons,
at https://idfg.idaho.gov/press/idaho-fish-and-game-commission-extends-wolf-hunting-and-
trapping-seasons

IDFG 2020b. Idaho Fish and Game Idaho Hunt Planner map, available at
https://idfe.idaho.gov/ifwis/huntplanner/mapcenter/.

IDFG response to Western Watershed Project’s public records response about non-target species
caught in wolf traps in “IDFG pub rec to WWP” folder.

Ingalsbee, Timothy; 2004. Collateral Damage: The Environmental Effects of Firefighting.
The 2002 Biscuit Fire Suppression Actions and Impacts. Western Fire Ecology Center and
American Lands Alliance, May 2004. http://www.fire-
ecology.org/research/biscuit_suppression.html

Intergovernmental Panel on Climate Change (IPCC) 2014. AR5 Climate Change 2014: Impacts,
Adaptation, and Vulnerability. Contribution of Working Group II to the IPCC’s Fifth

143



Assessment Report (WGII ARS), Part A: Global and Sectoral Aspects; Chapter 4: Terrestrial and
Inland Water Systems.

Intergovernmental Panel on Climate Change, 2018. Global Warming of 1.5 °C - an IPCC special
report on the impacts of global warming of 1.5 °C above pre - industrial levels and related global
greenhouse gas emission pathways, in the context of strengthening the global response to the
threat of climate change, sustainable development, and efforts to eradicate poverty.
http://www.ipcc.ch/report/sr15/

Jahn, Philip N., 2012. Old Growth Management Implications of the 1987 Nez Perce National
Forest Plan and Supporting EIS Documents. Philip N. Jahn Technical Services, December 2,
2012.

John Muir Project of Earth Island Institute 2018. Protecting Forests from Logging: The Missing
Piece Necessary to Combat Climate Change.

Johnson, Randy 2016. Looking to the Future and Learning from the Past in our National Forests.
USDA Blog. http://blogs.usda.gov/2016/11/01/looking-to-the-future-and-learning-from-the-past-
in-our-national-forests/

Johnson, Steve, 1995. Factors Supporting Road Removal and/or Obliteration, Memo from
Kootenai Forest Hydrologist, February 6, 1995

Jones (undated). A Fisher Management Strategy for the Northern Rocky Mountains, USFS
Northern Region.

Jones, Jeffrey L. and Edward O. Garton, 1994. Selection of Successional Stages by Fishers in
North-Central Idaho. Pp. 377-387 in S.W. Buskirk, A.S. Harestad, M.G. Raphael, and R.A.
Powell (eds.); Martens, Sables, and Fishers: Biology and Conservation. Cornell University Press.

Juel, Jeff 2021. Management of Old Growth in the U.S. Northern Rocky Mountains: Debasing
the concept and subverting science to plunder national forests. Friends of the Clearwater,
October 21, 2021

Kappesser, 1991a. A procedure for evaluating risk of increasing peak flows from Rain On Snow
events by creating openings in the forest canopy. Gary Kappesser, Forest Hydrologist, Idaho
Panhandle National Forests, March, 1991

Kappesser, Gary B., 2002. A Riffle Stability Index to Evaluate Sediment Loading to Streams.
Journal of the American Water Resources Association Vol. 38, No. 4, August 2002.

Kappesser, Gary, 1991b. The Use of a Riffle Armor Stability Index to Define Channel Stability
of Gravel and Cobble Bed Streams. Gary Kappesser, Forest Hydrologist, Idaho Panhandle
National Forests, January 1991.

Kappesser, Gary, 1992. Alternative Procedures for Watershed Analysis to Determine Timber
Harvest Opportunities and Evaluate the Need for a Forest Plan Revision for the Idaho Panhandle
National Forests. Gary Kappesser, Forest Hydrologist, Idaho Panhandle National Forests,
January 1992.

Karr, J.R. 1991. Biological integrity: A long-neglected aspect of water resource management.
Ecological Applications 1:66-84.

144



Kassar, Chris and Paul Spitler, 2008. Fuel to Burn: The Climate and Public Health Implications
of Off-road Vehicle Pollution in California. A Center for Biological Diversity report, May 2008.

Kauffman, J. Boone, 2004. Death Rides the Forest: Perceptions of Fire Land Use, and Ecological
Restoration of Western Forests. Conservation Biology, Vol. 18 No. 4, August 2004, Pp 878-882.

Kaufmann, M. R., D. Binkley, P. Z. Ful¢, M. Johnson, S. L. Stephens, and T. W. Swetnam.
2007. Defining old growth for fire-adapted forests of the western United States. Ecology and
Society 12(2): 15. [online] URL: http://www.ecologyandsociety.org/vol12/iss2/art15/

Keith, Heather; Brendan G. Mackey and David B. Lindenmayer. 2009. Re-evaluation of forest

biomass carbon stocks and lessons from the world's most carbon-dense forests PNAS July 14,
2009 vol. 106 no. 28 11635-11640

King, J.G. 1989. Streamflow responses to road building and harvesting: a comparison with the
equivalent clearcut area procedure. Res. Pap. INT-401. Ogden, UT: USDA-FS, Intermountain
Research Station. 13 pp.

King, John G., 1994. Streamflow and sediment yield responses to forest practices in north Idaho.
Proceedings from symposium: Interior Cedar-Hemlock-White Pine Forests: Ecology and
Management, Spokane WA, March 2-4, 1993. Department of Natural Resource Sciences,
Washington State University.

Kirilenko, Andrei P. and Roger A. Sedjo, 2007. Climate change impacts on
forestry. Proceedings of the National Academy of Sciences © 2007 by The National Academy
of Sciences of the USA.

Kootenai National Forest, 1991. Kootenai National Forest Policy Old-Growth Validation
Process. FSM 1/91 KNF SUPP. 85.

Kormos, Patrick R., Charles H. Luce, Seth J. Wenger, and Wouter R. Berghuijs 2016. Trends
and sensitivities of low streamflow extremes to discharge timing and magnitude in Pacific
Northwest mountain streams. Water Resources Research. Published online 2 JUL 2016

Kosterman, Megan K., 2014. Correlates of Canada Lynx Reproductive Success in Northwestern
Montana. Thesis presented in partial fulfillment of the requirements for the degree of Master of
Science in Wildlife Biology, The University of Montana, Missoula, December 2014. Theses,
Dissertations, Professional Papers. Paper 4363.

Krawchuk et al. 2016. Topographic and fire weather controls of fire refugia in forested
ecosystems of northwestern North America. Ecosphere 7(12): pp. 18. Article e01632.

Krebs John, Eric C. Lofroth, Ian Parfitt, 2007. Multiscale Habitat Use by Wolverines in British
Columbia, Canada. Journal of Wildlife Management 71(7):2180-2192; 2007

Krohner, Jessica M. 2020. Finding Fishers: Determining the Distribution of a Rare Forest
Mesocarnivore in the Northern Rocky Mountains. Thesis presented in partial fulfillment of the
requirements for the degree of Master of Science in Wildlife Biology. The University of
Montana, Missoula, MT May 2020

Kuennen, Lou; Henry Shovic, Bill Basko, Ken McBride, Jerry Niehoff, and John Nesser, 2000.
Soil Quality Monitoring: A Review of Methods and Trends in the Northern Region. May 2000.

145



Kulakowski and Veblen 2007. Effect of prior disturbances on the extent and severity of wildfire
in Colorado subalpine forests. Ecology 88(3): 759-769.

Kulakowski, D., and T.T. Veblen. 2015. Bark beetles and high-severity fires in Rock Mountain
subalpine forests. Pp. 149-178, In D.A. DellaSala and C.T. Hanson. The ecological importance
of mixed-severity fires: nature’s phoenix. Elsevier, UK.

Kulakowski, Dominik 2013. Testimony before the Subcommittee on Public Lands and
Environmental Regulation of the Committee on Natural Resources of the United States House of
Representatives on the Depleting Risk from Insect Infestation, Soil Erosion, and Catastrophic
Fire Act of 2013. Dr. Dominik Kulakowski, Assistant Professor, Clark University. April 11,
2013

Lacy, Peter M., 2001. Our Sedimentation Boxes Runneth Over: Public Lands Soil Law As The
Missing Link In Holistic Natural Resource Protection. Environmental Law; 31 Envtl. L. 433
(2001).

Lacy, Robert C., and Tim W. Clark. 1993. Simulation Modeling of American Marten (Martes
Americana) Populations: Vulnerability to Extinction. Great Basin Naturalist; v. 53, no. 3, pp.
282-292.

Lacy, Robert C., and Tim W. Clark. 1993. Simulation Modeling of American Marten (Martes
Americana) Populations: Vulnerability to Extinction. Great Basin Naturalist; v. 53, no. 3, pp.
282-292.

Lamb CT, Mowat G, Reid A, Smit L, Proctor M, McLellan BN, Nielsen SE, Boutin S, 2018.
Effects of habitat quality and access management on the density of a recovering grizzly bear
population. J Appl Ecol. 2018,;00:1-12. https://doi.org/10.1111/1365-2664.13056

Larson, Michael A., Joshua J. Millspaugh, and Frank R. Thompson. 2011. A Review of Methods
for Quantifying, Wildlife Habitat in Large Landscapes. Chapter 9 in Millspaugh, Joshua & Frank
R. Thompson (Editors), 2011. Models for Planning Wildlife Conservation in Large Landscapes.
Academic Press.

Laurance, William F. 2008. Theory meets reality: How habitat fragmentation research has
transcended island biogeographic theory. Biological Conservation 141: 1731-1744.

Law and Waring 2015. Carbon implications of current and future effects of drought, fire and
management on Pacific Northwest forests. Forest Ecology and Management 355:4-14.

Law et al. 2018. Land use strategies to mitigate climate change in carbon dense temperate
forests. PNAS 115(14): 3663-3668.

Law, B. & M.E. Harmon 2011. Forest sector carbon management, measurement and verification,
and discussion of policy related to mitigation and adaptation of forests to climate change. Carbon
Management 2011 2(1).

Law, B. and Moomaw, W. 2021a. Curb climate change the easy way: Don't cut down big trees.
Phys.Org April 7, 2021. https://phys.org/news/2021-04-curb-climate-easy-dont-big.html

Law, B.E.; Moomaw, W.R.; Hudiburg, T.W.; Schlesinger, W.H.; Sterman, J.D.;Woodwell, G.M.
(2022). Creating Strategic Reserves to Protect Forest Carbon and Reduce Biodiversity Losses in
the United States. Land 2022, 11, 721. https://doi.org/10.3390/land11050721

146



Law, Beverly and William Moomaw, 2021. Keeping trees in the ground where they are already
growing is an effective low-tech way to slow climate change. The Conversation, February 22,
2021.

Law, Beverly and William Moomaw, 2021. Keeping trees in the ground where they are already
growing is an effective low-tech way to slow climate change. The Conversation, February 22,
2021.

Law, Beverly E. 2014. Role of Forest Ecosystems in Climate Change Mitigation. Presentation
by Beverly E. Law, Professor of Global Change Biology & Terrestrial Systems Science, Oregon
State University. Feb. 2014. terraweb.forestry.oregonstate.edu

Law, Beverly E. and Moomaw, William R. 2023. The Biden administration has called for
protecting mature US forests to slow climate change, but it’s still allowing them to be logged.
The Conversation.

Law, Beverly, William Moomaw, William Schlesinger, Tara Hudiburg, Dominick DellaSala and
Chad Hanson (2020). The Status of Science on Forest Carbon Management to Mitigate Climate
Change. (June 1, 2020)

Lee, Robert G., 2009. Sacred Trees. In: Spies, Thomas A. and Sally L. Duncan. 2009. Old
Growth in a New World: A Pacific Northwest Icon Reexamined. Island Press.

Lempert, R. J. 2002. A new decision sciences for complex systems. Proceedings of the National
Academy of Sciences USA 99:7309-7313 and Parrott, L. and W. S. Meyer. 2012. Future
landscapes: managing within complexity. Frontiers in Ecology and the Environment 10:382-389.

Lesica, Peter, 1996. Using Fire History Models to Estimate Proportions of Old Growth Forest In
Northwest Montana, USA. Biological Conservation 77, p. 33-39.

Lesmeister, D. B., S. G. Sovern, R. J. Davis, D. M. Bell, M. J. Gregory, and J. C. Vogeler. 2019.
Mixed-severity wildfire and habitat of an old-forest obligate. Ecosphere 10(4):e02696.
10.1002/ecs2.2696

Lindenmayer & Franklin 2002. Ch. 4: Using information about natural forests, landscapes, and
disturbance regimes, in Conserving Forest Biodiversity.

Lloyd, Rebecca A., Kathleen A Lohse, and TPA Ferré 2013. Influence of road reclamation
techniques on forest ecosystem recovery. Frontiers in Ecology and the Environment 11: 75-81.

Lofroth, E.C., 1997. Northern wolverine project: wolverine ecology in logged and unlogged
plateau and foothill landscapes. Wildlife Branch, Victoria, British Columbia, May 7, 1997.

Lolo National Forest, 1999. Memo to District Rangers and Program Officers from Lolo National
Forest Supervisor Deborah Austin, Subject: Best Management Practices. August 6, 1999.

Lorenz, T.J.; Vierling, K.T.; Johnson, T.R.; Fischer, P.C. 2015. The role of wood hardness in
limiting nest site selection in avian cavity excavators. Ecological Applications. 25: 1 016-1033.
https://www.treesearch. fs.fed.us/pubs/49102

Loucks, C., N. Brown, A. Loucks, and K. Cesareo. 2003. USDA Forest Service roadless areas:
potential biodiversity conservation reserves. Conservation Ecology 7(2): 5. [online] URL:
http://www.consecol.org/vol7/iss2/art5

147



Lutz, James A., Tucker J. Furniss, Daniel J. Johnson, Stuart J. Davies, David Allen, Alfonso
Alonso, Kristina J. Anderson-Teixeira, Ana Andrade, Jennifer Baltzer, Kendall M. L. Becker,
Erika M. Blomdahl, Norman A. Bourg, Sarayudh Bunyavejchewin, David F.R.P. Burslem, C.
Alina Cansler, Ke Cao, Min Cao, Dairon Céardenas, Li-Wan Chang, Kuo-Jung Chao, Wei-Chun
Chao, Jyh-Min Chiang, Chengjin Chu, George B. Chuyong, Keith Clay, Richard Condit, Susan
Cordell, Handanakere S. Dattaraja, Alvaro Duque, Corneilsle E. N. Ewango, Gunter A. Fischer,
Christine Fletcher, James A. Freund, Christian Giardina, Sara J. Germain, Gregory S. Gilbert,
Zhanqing Hao, Terese Hart, Billy C. H. Hau, Fangliang He, Andrew Hector, Robert W. Howe,
Chang-Fu Hsieh, Yue-Hua Hu, Stephen P. Hubbell, Faith M. Inman-Narahari, Akira Itoh, David
Janik, Abdul Rahman Kassim, David Kenfack, Lisa Korte, Kamil Kral, Andrew J. Larson, YiDe
Li, Yiching Lin, Shirong Liu, Shawn Lum, Keping Ma, Jean-Remy Makana, Yadvinder Malhi,
Sean M. McMahon, William J. McShea, Hervé R. Memiaghe, Xiangcheng Mi, Michael
Morecroft, Paul M. Musili, Jonathan A. Myers, Vojtech Novotny, Alexandre de Oliveira, Perry
Ong, David A. Orwig, Rebecca Ostertag, Geoffrey G. Parker, Rajit Patankar, Richard P. Phillips,
Glen Reynolds, Lawren Sack, Guo-Zhang M. Song, Sheng-Hsin Su, Raman Sukumar, I-Fang
Sun, Hebbalalu S. Suresh, Mark E. Swanson, Sylvester Tan, Duncan W. Thomas, Jill Thompson,
Maria Uriarte, Renato Valencia, Alberto Vicentini, Tomas Vrska, Xugao Wang, George D.
Weiblen, Amy Wolf, Shu-Hui Wu, Han Xu, Takuo Yamakura, Sandra Yap, Jess K. Zimmerman
(2018). Global importance of large-diameter trees. Global Ecol Biogeogr. 2018; 27: 849-864.

Lydersen, J., North, M., Collins, B. 2014. Severity of an uncharacteristically large wildfire, the
Rim Fire, in forests with relatively restored frequent fire regimes. Forest Ecology and
Management 328 (2014) 326334

Lyon, L. J., Lonner, T. N., Weigand, J. P., Marcum, C. L., Edge, W. D., Jones, J. D., McCleerey,
D. W., and Hicks, L. L. 1985. Coordinating Elk and Timber Management. Final Report of the
Montana Cooperative Elk-Logging Study, 1970-1985

Mace, R. and T. Manley. 1993. The Effects of Roads on Grizzly Bears: Scientific Supplement.
South Fork Flathead River Grizzly Bear Project: Project Report For 1992. Montana Department
of Fish, Wildlife and Parks.

Mace, Richard D, John S. Waller, Timothy L. Manley, L. Jack Lyon and Hans Zuuring, 1996.
Relationships Among Grizzly Bears, Roads and Habitat in the Swan Mountains, Montana.
Journal of Applied Ecology 1996, 33, 1395-1404.

MacHutchon, Grant and Michael Proctor. 2015. The Effects of Roads and Human Action on
Roads on Grizzly Bears and their Habitat. Trans-Border Grizzly Bear Project.
www.transbordergrizzlybearproject.ca.

Malmsheimer Robert W., Patrick Heffernan, Steve Brink, Douglas Crandall, Fred Deneke,
Christopher Galik, Edmund Gee, John A. Helms, Nathan McClure, Michael Mortimer, Steve
Ruddell, Matthew Smith, and John Stewart 2008. Forest Management Solutions for Mitigating
Climate Change in the United States. Journal of Forestry. April/May 2008.

Marcot BG and Murphy DD. 1992. Population viability analysis and management. In Szaro, R.,
ed. Biodiversity in Managed Landscapes: Theory and Practice. Proceedings of: Conference on
Biodiversity in Managed Landscapes: Theory and Practice, 13-17 July, 1992, Sacramento, CA.

Marcot, B.G.; Hothausen, R.S.; Teply. J., Carrier, W.D. 1991. Old-growth inventories: status,
definitions, and visions for the future. In Wildlife and Vegetation of Unmanaged Douglas-fir

148



Forests. Gen. Tech. Rep. PNW-GTR- 285. Portland, OR: U.S. Department of Agriculture, Forest
Service, Pacific Northwest Research Station. 47-60.

Martinson, Erik J.; Omi, Philip N. 2013. Fuel treatments and fire severity: A meta-analysis. Res.
Pap. RMRS-RP-103WWW. Fort Collins, CO: U.S. Department of Agriculture, Forest Service,
Rocky Mountain Research Station. 38 p.

Mattson, David J. (2021). The Grizzly Bear Promised Land: Past, Present & Future of Grizzly
Bears in the Bitterroot, Clearwater, Salmon & Selway Country. Report GBRP-2021-1. The
Grizzly Bear Recovery Project, P.O. Box 2406, Livingston MT.

May, R., Landa, A., vanDijk, J., Linnell, J.D.C. and Andersen, R. 2006. Impact of infrastructure
on habitat selection of wolverines Gulo gulo. Wildl. Biol. 12: 285-295.

McClelland BR and McClelland PT. 1999. Pileated woodpecker nest and roost trees in
Montana: links with old-growth and forest “health.” Wildlife Society Bulletin 1999, 27(3): 846-
857.

McClelland, B. Riley (undated). Influences of Harvesting and Residue Management on Cavity-
Nesting Birds.

McClelland, B. Riley, 1977. Relationships Between Hole-Nesting Birds, Forest Snags, And
Decay In Western Larch-Douglas-Fir Forests Of The Northern Rocky Mountains. Presented in
partial fulfillment of the requirements for the degree of Doctor of Philosophy, University Of
Montana, 1977.

McClelland, B. Riley, 1985. Letter to Flathead National Forest Supervisor Edgar B. Brannon
regarding old-growth management in draft forest plan. March 12, 1985.

McClelland, Douglas E., Randy B. Foltz, W. Dale Wilson, Terrance W. Cundy, Ron Heinemann,
James A. Saurbier, Robert L. Schuster; 1997. Assessment of the 1995-1996 Floods and
Landslides on the Clearwater National Forest. Part I: Landslide Assessment. A Report to the
Regional Forester, Northern Region, U.S. Forest Service.

McKelvey and Buotte 2018. Ch 8: Effects of Climate Change on Wildlife in the Northern
Rockies, in Halofsky, Jessica E.; Peterson, David L.; Dante-Wood, S. Karen; Hoang, Linh; Ho,
Joanne J.; Joyce, Linda A., eds. Climate change vulnerability and adaptation in the Northern
Rocky Mountains [Part 2]. Gen. Tech. Rep. RMRS-GTR-374. Fort Collins, CO: U.S.
Department of Agriculture, Forest Service, Rocky Mountain Research Station. p. 353-397.

McKinley, Duncan C., Michael G. Ryan, Richard A. Birdsey, Christian P. Giardina, Mark E.
Harmon, Linda S. Heath, Richard A. Houghton, Robert B. Jackson, James F. Morrison, Brian C.
Murray, Diane E. Pataki, and Kenneth E. Skog; 2011. A synthesis of current knowledge on
forests and carbon storage in the United States. Ecological Applications, 21(6), 2011, pp. 1902—
1924.

McRae D.J., L.C. Duchesne, B. Freedman, T.J. Lynham, and S. Woodley 2001. Comparisons
between wildfire and forest harvesting and their implications in forest management. Environ.
Rev. 9: 223-260 (2001) DOI: 10.1139/er-9-4-223 © 2001 NRC Canada

Mealey, Stephen P., 1983. Wildlife Resource Planning Assistance to the Payette and Boise
National Forests. Land Management Planning Systems/WO, 3825 E. Mulberry, Ft. Collins,
Colorado 80524. Memo 1920/2620 dated April 1, 1983. 10 pages.

149



Meigs Garrett W., Harold S. J. Zald, John L. Campbell, William S. Keeton and Robert E.
Kennedy, 2016. Do insect outbreaks reduce the severity of subsequent forest fires? Environ. Res.
Lett. 11(2016)045008

Merrill, Troy, David Mattson, R. Gerald Wright and Howard B. Quigley 1999. Defining
landscapes suitable for restoration of grizzly bears Ursus arctos in Idaho. Biological
Conservation 87 (1999) 231-248.

Meyer, G and Pierce, J. 2007. Long-Term Fire History from Alluvial Fan Sediments: The Role
of Drought and Climate Variability, and Implications for Management of Rocky Mountain
Forests. Jennifer Pierce and Grant Meyer. International Journal of Wildland Fire 17(1) 84-95

Mildrexler DJ, Berner LT, Law BE, Birdsey RA and Moomaw WR (2020). Large Trees
Dominate Carbon Storage in Forests East of the Cascade Crest in the United States Pacific
Northwest. Front. For. Glob. Change 3:594274. doi: 10.3389/ffgc.2020.594274

Millar and Wolfenden 1999. The Role of Climate Change in Interpreting Historical Variability.
Ecological Applications 9(4):1207-1216.

Millar, C. I. & Stephenson, N. L. Temperate forest health in an era of emerging
megadisturbance. Science 349, 823-826 (2015).

Millar, Constance 1., Nathan L. Stephenson, and Scott L. Stephens 2007. Climate Change and
Forests of the Future: Managing in the Face of Uncertainty. Ecological Applications, 17(8),
2007, pp. 2145-2151

Miller, Richard E., James D. Mclver, Steven W. Howes, and William B. Gaecuman (2010).
Assessment of Soil Disturbance in Forests of the Interior Columbia River Basin: A Critique.
United States Department of Agriculture, Forest Service Pacific Northwest Research Station,
General Technical Report PNW-GTR-811, June 2010

Mills LS. 2007. Conservation of Wildlife Populations: Demography, Genetics, and Management.
Blackwell.

Mills, L. Scott, 1994. Declaration in Support of Plaintiff’s Motion for Summary Judgment and
Permanent Injunction. Civil No. CV 94-108-M-CCL.

Mitchell, Stephen R., Mark E. Harmon, and Kari E. B. O'Connell. 2009. Forest fuel reduction
alters fire severity and long-term carbon storage in three Pacific Northwest ecosystems.
Ecological Applications 19:643—655. http://dx.doi.org/10.1890/08-0501.1

Moomaw, Bill and Janna Smith, 2017. The Great American Stand: US Forests and the Climate
Emergency. Why the United States needs an aggressive forest protection agenda focused in its
own backyard. March 2017. Dogwood Alliance, PO Box 7645 Asheville, NC 28802.
info@dogwoodalliance.org

Moomaw, W.R., S.A. Masomp, and E. K. Faison. 2019. Intact forests in the United States:
proforestation mitigates climate change and serves the greatest good. 2019. Frontiers in Climate
and Global Change, https://doi.org/10.3389/ffgc.2019.00027.

Moriarty Katie M., Clinton W. Epps, and William J. Zielinski, 2016. Forest Thinning Changes
Movement Patterns and Habitat Use by Pacific Marten. The Journal of Wildlife Management
80(4):621-633; 2016; DOI: 10.1002/jwmg.1060

150



Moritz, Max A, Enric Batllori, Ross A. Bradstock, A. Malcolm Gill, John Handmer, Paul F.
Hessburg, Justin Leonard, Sarah McCaffrey, Dennis C. Odion, Tania Schoennagel & Alexandra
D. Syphard; 2014. Learning to coexist with wildfire. Nature 515, 58-66 (06 November 2014)
doi:10.1038/nature13946

Moser, Brian W. 2007. Space use and ecology of goshawks in northern Idaho. A

Dissertation Presented in Partial Fulfillment of the Requirements for the Degree of Doctor of
Philosophy with a Major in Natural Resources in the College of Graduate Studies University of
Idaho, May 2007

Moser, Brian W. and Edward O. Garton 2009. Short-Term Effects of Timber Harvest and
Weather on Northern Goshawk Reproduction in Northern Idaho. J. Raptor Res. 43(1):1-10

Mote et al. 2014. Ch. 21: Northwest. Climate Change Impacts in the United States: The Third
National Climate Assessment, J. M. Melillo, Terese (T.C.) Richmond, and G. W. Yohe, Eds.,
U.S. Global Change Research Program, 487-513. do0i:10.7930/J04Q7RWX.
http://nca2014.globalchange.gov/highlights/regions/northwest

Moyle, P. B., Zomer, R., Kattelmann, R., & Randall, P., 1996. Management of riparian areas in
the Sierra Nevada. Sierra Nevada Ecosystem Project: Final Report to Congress, vol. III, report 1.
Davis: University of California, Centers for Water and Wildland Resources.

Naficy, Cameron, Anna Sala, Eric G. Keeling, Jon Graham, and Thomas H. Deluca 2010.
Interactive effects of historical logging and fire exclusion on ponderosa pine forest structure in
the northern Rockies. Ecological Applications, 20(7), 2010, pp. 1851-1864.

NatureServe, 2023. Biodiversity in Focus: United States Edition. NatureServe: Arlington, VA

Nesser, John A., 2002. Notes from the National Soil Program Managers meeting in Reno as
related to soil quality issues. John A. Nesser, Regional Soil Scientist, USDA Forest Service,
Northern Region. May 23, 2002.

Nez Perce National Forest Roads Analysis Report, 2006.

Nielsen-Pincus, N. 2005. Nest site selection, nest success, and density of selected cavity-nesting
birds in Northeastern Oregon with a method for improving the accuracy of density estimates.
MS Thesis, University of Idaho, Moscow, ID.

NOAA, 1998. Matrix of Pathways and Indicators of Watershed Condition for Chinook,
Steelhead and Bull Trout. Local Adaptation for the Clearwater Basin and Lower Salmon.

Noon, B.R, D.D. Murphy, S.R. Beissinger, M.L. Shaffer and D. DellaSala. 2003. Conservation
planning for US National Forests: Conducting comprehensive biodiversity assessments.
Bioscience. December 2003.

Northrup, Joseph M., Justin Pitt, Tyler B. Muhly, Gordon B. Stenhouse, Marco Musiani, and
Mark S. Boyce. 2012. Vehicle traffic shapes grizzly bear behavior on a multiple-use landscape.
Journal of Applied Ecology. doi: 10.1111/j.1365-2664.2012.02180.x.

Noss, Reed F. 2001. Biocentric Ecological Sustainability: A Citizen’s Guide. Louisville, CO:
Biodiversity Legal Foundation. 12pp.

Noss, Reed F., and Allen Y. Cooperrider. 1994. Saving Nature's Legacy: Protecting and
Restoring Biodiversity. Island Press.

151



Noss, Reed F., Jerry F. Franklin, William L. Baker, Tania Schoennagel, and Peter B. Moyle.
2006. Managing fire-prone forests in the western United States. Front Ecol Environ 2006; 4(9):
481-487.

Nott, M. Philip; David F. Desante; Peter Pyle; and Nicole Michel. 2005. Managing Landbird
Populations in Forests of the Pacific Northwest: Formulating Population Management Guidelines
from Landscape Scale Ecological Analyses of Maps Data from Avian Communities on Seven
National Forests in The Pacific Northwest. A Report to The Pacific Northwest Region, USDA
Forest Service. January 31, 2005.
http://www.birdpop.org/downloaddocuments/usfsr6/nwittullreport.pdf.

Odion et al. 2004. Patterns of Fire Severity and Forest Conditions in the Western Klamath
Mountains, California. Conservation Biology 18(4): 927-936.

Odion, D.C., and Hanson, C.T., 2006. Fire severity in conifer forests of the Sierra Nevada,
California. Ecosystems, 9: 1177-1189.

Odion, Dennis and Dominick DellaSala, 2011. Backcountry thinning is not the way to healthy
forests. Guest Opinion. The Medford Mail Tribune. November 20, 2011
http://www.mailtribune.com/apps/pbcs.dll/article? AID=/20111120/OPINION/111200316/-
1/OPINIONO4

Oester, Paul and Steve Bowers, 2009. Measuring Timber Products Harvested from Your
Woodland. The Woodland Workbook: Forest Measurement, EC 1127 ¢ Revised December 2009

Olson, Lucretia E. Joel D. Sauder, Nathan M. Albrecht, Ray S. Vinkey, Samuel A. Cushman,
Michael K. Schwartz; 2014. Modeling the effects of dispersal and patch size on predicted fisher

(Pekania [Martes] pennanti) distribution in the U.S. Rocky Mountains. Biological Conservation
169 (2014) 89-98.

Overpeck J.T. 2013. Climate science: The challenge of hot drought. Nature. 2013; 503(7476):
350-351. doi:10.1038/503350a

Pacific Northwest Research Station, 2004. Western Forests, Fire Risk, and Climate Change,
Pacific Northwest Research Station, Issue 6 January 2004. http://www.fs.fed.us/pnw.

Page-Dumroese, D.; Jurgensen, M.; Elliot, W.; Rice, T.; Nesser, J.; Collins, T.; Meurisse, R.,
2000. Soil quality standards and guidelines for forest sustainability in northwestern North
America. Forest Ecology and Management 138 (2000) 445-462.

Page-Dumroese, Deborah, 1993. Susceptibility of Volcanic Ash-Influenced Soil in Northern
Idaho to Mechanical Compaction. USDA Forest Service Intermountain Research Station,
Research Note INT-409. February, 1993.

Page-Dumroese, Deborah; Miller, Richard; Mital, Jim; McDaniel, Paul; Miller, Dan, tech. eds.
2007. Volcanic-Ash-Derived Forest Soils of the Inland Northwest: Properties and Implications
for Management and Restoration. 9-10 November 2005; Coeur d’Alene, ID. U.S. Department of

Agriculture, Forest Service, Rocky Mountain Research Station. Proceedings RMRS-P-44. March
2007

Parmesan, Camille, 2006. Ecological and Evolutionary Responses to Recent Climate Change.
Annu. Rev. Ecol. Evol. Syst. 2006. 37:637-69

Payne, Roger 1995. Among Whales. A Delta book published by Dell Publishing, New York, NY.

152



Pecl, G.T. et al., 2017. Biodiversity redistribution under climate change: Impacts on ecosystems
and human well-being. Science 355, eaai9214 (2017) 31 March 2017.

Perry, D. A.; R. Meurisse, B. Thomas, R. Miller, J. Boyle, J. Means, C. R. Perry, and R. F.
Powers Eds; 1989a. Productivity of Pacific Northwest Forest Ecosystems. Timber Press,
Portland, Oregon in cooperation with College of Forestry, Oregon State University.

Perry, T. D., and Jones, J. A. (2016) Summer streamflow deficits from regenerating Douglas-fir
forest in the Pacific Northwest, USA. Ecohydrology,
doi: 10.1002/eco0.1790. http://onlinelibrary.wiley.com/doi/10.1002/eco.1790/full

Pfister, R.D., W.L. Baker, C.E. Fiedler, and J.W. Thomas. 2000. Contract Review of Old-
Growth Management on School Trust Lands: Supplemental Biodiversity Guidance 8/02/00.

Portner, Hans O. and Anthony P. Farrell; 2008. Physiology and Climate Change. Science. 31
OCTOBER 2008

Potvin, F., L. Belanger, and K. Lowell. 2000. Marten habitat selection in a clearcut boreal
landscape. Conservation Biology 14: 844-857.

Powell, H. 2019. Old Flames: The Tangled History of Forest Fires, Wildlife, and People,
available at https://www.allaboutbirds.org/old-flames-the-tangled-history-of-forest-fires-
wildlife-and-people/, All About Birds

Powers, Robert F.; D. Andrew Scott, Felipe G. Sanchez, Richard A. Voldseth, Deborah Page-
Dumroese, John D. Elioff, Douglas M. Stone, 2005.The North American long-term soil
productivity experiment: Findings from the first decade of research. Forest Ecology and
Management 220 (2005) 31-50.

Prestemon, J.P., et al. 2015. The global position of the U.S. forest products industry. USDA e-
General Technical Report SRS-204 (Southern Research Station).

Prichard, Susan J., Paul F. Hessburg, R. Keala Hagmann, Nicholas A. Povak, Solomon Z.
Dobrowski, Matthew D. Hurteau, Van R. Kane, Robert E. Keane, Leda N. Kobziar, Crystal A.
Kolden, Malcolm North, Sean A. Parks, Hugh D. Safford, Jens T. Stevens, Larissa L. Yocom,
Derek J. Churchill, Robert W. Gray, David W. Huffman, Frank K. Lake and Pratima Khatri-
Chhetri (2021). Adapting western North American forests to climate change and wildfires: 10
common questions. Ecological Applications, 31(8), 2021, 02433

Proctor, M. F., Lamb, C. T., & MacHutchon, A. G. (2017). The grizzly dance between berries
and bullets: relationships among bottom-up food resources and top-down mortality risk on
grizzly bear populations in southeast British Columbia. Trans-border Grizzly Bear Project,
Kaslo, British Columbia, Canada.
http://transbordergrizzlybearproject.ca/research/publications.html.

Proctor, M.F., B.N. McLellan, G.B. Stenhouse, G. Mowat, C.T. Lamb and M.S. Boyce. 2019.
Effects of roads and motorized human access on grizzly bear populations in British Columbia
and Alberta, Canada. Ursus (30e2):16-39.

Proctor, Michael F., Bruce N. McLellan, Gordon B. Stenhouse, Garth Mowat, Clayton T. Lamb,
and Mark S. Boyce, 2020. Effects of roads and motorized human access on grizzly bear
populations in British Columbia and Alberta, Canada. Ursus, 2019(30e2):16-39 (2020).
https://doi.org/10.2192/URSUS-D-18-00016.2

153



Profita, C. (Jan. 1, 2020). Pacific Northwest forests fit trifecta for curbing climate change—if we
stop logging them.

Pulsford et al. 2015. Chapter 27: Connectivity Conservation Management, in Protected area
governance and management. (eds: Worboys, Lockwood, Kothari, Feary, and Pulsford).

Raley et al. 2012. Habitat Ecology of Fishers in Wester North America, in Biology and
conservation of Martens, Sables, and Fishers (Eds. Aubry et al. Comstock Publishing
Associates).

Ranglack, D.H., K.M. Proffitt, J.E. Canfield, J.A. Gude, J. Rotella, R.A. Garrott. 2017. Security
areas for elk during archery and rifle hunting seasons. The Journal of Wildlife Management
81(5): 77 8-791.

Red/green map, Nez Perce-Clearwater National Forest, 2000

Reed, David H., Julian J. O’Grady, Barry W. Brook, Jonathan D. Ballou, and Richard Frankham;
2003. Estimates of minimum viable population sizes for vertebrates and factors influencing those
estimates. Biological Conservation 113 (2003) 23-34

Reed, Rebecca A., Julia Johnson-Barnard, and William Baker; 1996. Contribution of Roads to
Forest Fragmentation in the Rocky Mountains. Conservation Biology Vol. 10 (4), August 1996;
1098-1106.

Reeves, Derrick; Page-Dumroese, Deborah; Coleman, Mark. 2011. Detrimental soil disturbance
associated with timber harvest systems on National Forests in the Northern Region. Res. Pap.
RMRS-RP-89 Fort Collins, CO: U.S. Department of Agriculture, Forest Service, Rocky
Mountain Research Station. 12 p.

Reid, Leslie M. and Thomas Dunne 1984. Sediment Production from Forest Road Surfaces.
Water Resource Research, Vol. 20, No. 11, Pp. 1753-1761, November 1984.

Reilly, Thomas K., 2006. Old Growth Direction memo, Clearwater National Forest, December
7,2006. Folder.

Reynolds, R. T., R. T. Graham, M. H. Reiser, R. L. Bassett, P. L. Kennedy, D. A. Boyce, Jr., G.
Goodwin, R. Smith, and E. L. Fischer. 1992. Management recommendations for the Northern
goshawk in the southwestern United States. Rocky Mountain Forest and range Experiment
Station and Southwest Region Forest Service. US Dept. of Agriculture, Gen. Tech. Rpt. RM-217

Rhoades, Chuck; Rob Hubbard, Byron Collins, Kelly Elder, Mike Battaglia, and Paula Fornwalt,
2012. From Death Comes Life: Recovery and Revolution in the Wake of Epidemic Outbreaks of
Mountain Pine Beetle. Science Bulletin, US Forest Service Rocky Mountain Research Station,

October 2012. http://www.fs.fed.us/rm/science-application-integration/docs/science-you-can-
use/2012-10.pdf

Rhodes, J. and Baker, W. 2008. Fire Probability, Fuel Treatment Effectiveness and Ecological
Tradeoffs in Western U.S. Public Forests. The Open Forest Science Journal, 2008, 1.

Rhodes, J. J., D. A. McCullough, and F. A. Espinosa, Jr., 1994. A Coarse Screening Process for
Evaluation of the effects of Land Management Activities on Salmon Spawning and Rearing

Habitat in ESA Consultations. Columbia River Inter-tribal Fish Commission Technical Report
94-4, Portland, Oregon.

154



Rhodes, Jon 2002. Bitterroot National Forest Burned Area Recovery Project Post-fire salvage
logging field review: 8/20-22/2002. Jon Rhodes, Hydrologist, Center for Biological Diversity.

Rhodes, Jonathan 2007. The Watershed Impacts Of Forest Treatments To Reduce Fuels And
Modity Fire Behavior. Prepared for Pacific Rivers Council, P.O. Box 10798, Eugene, OR
97440. 541-345-0119. www.pacrivers.org. February, 2007.

Riggers, B., A. Rosquist, R. Kramer and M. Bills, 1998. An analysis of fish habitat and
population conditions in developed and undeveloped watersheds on the Lolo National Forest.
January 1998 Forest Report. 64 pp.

Riggers, Brian; Rob Brassfield; Jim Brammer; John Carlson; Jo Christensen; Steve Phillips; Len
Walch; Kate Walker; 2001. Reducing Fire Risks to Save Fish — A Question of Identifying Risk.
A Position Paper by the Western Montana Level I Bull Trout Team, 2001.

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/inc/data/GISdata/docs/chapter24.pdf

Ruediger, B., J. Claar, S. Gnaidek, B. Holt, L. Lewis, S. Mighton, B. Naney, G. Patton, T.
Rinaldi, J. Trick, A. Vandehye, F. Wahl, N. Warren, D. Wenger, and A. Williamson. 2000.
Canada lynx conservation assessment and strategy. USDA Forest Service, USDI Fish and
Wildlife Service, and USDI National Park Service. Forest Service Publication #R1-00-53.
Missoula, MT. 142 pp.

Ruggiero LF, Hayward, G.D. and Squires, J.R., 1994a. Viability Analysis in Biological
Evaluations: Concepts of Population Viability Analysis, Biological Population, and Ecological
Scale. Conservation Biology, Vol. 8, No. 2, June 1994, pp. 364-372

Ruggiero, L.F., K.S. McKelvey, K.B. Aubry, J.P. Copeland, D.H. Pletscher, M.G. Hornocker.
2007. Wolverine Conservation and Management. Journal of Wildlife Management, 71(7):2145—
2146.

Ruggiero, Leonard F., Keith B. Aubry, Steven W. Buskirk, L. Jack Lyon, and William J.
Zielinski. 1994b. The Scientific Basis for Conserving Forest Carnivores in the Western United
States: American Marten, Fisher, Lynx, and Wolverine. Pacific Southwest Research Station,
USDA Forest Service. General Technical Report RM-254 September 1994.

Ruggiero, Leonard F.; 2007. Scientific Independence: A Key to Credibility. From ECO-Report
2007: Bitterroot Ecosystem Management Research Project, Rocky Mountain Research Station,
800 E. Beckwith St., Missoula, MT 59801.

Running, Steven W. 2006 Is Global Warming Causing More, Larger Wildfires? Science
Express, 6 July 2006 (www.sciencexpress.org ).

Sallabanks, R.; Bruce G. Marcot, Robert A. Riggs, Carolyn A. Mehl, & Edward B. Arnett, 2001.
Wildlife of Eastside (Interior) Forests and Woodlands. Chapter 8 in Wildlife-Habitat
Relationships in Oregon and Washington, 2001 by David H. Johnson and Thomas A. O’Neil
(Managing Editors); Oregon State University Press, Corvallis, OR.

Salwasser, H., H. Black, Jr., and T. Hanley. 1980. The Forest Service fish and wildlife habitat

155



relationships system. USDA For. Serv., Pac. Southwest Reg., San Francisco, Calif. Typescript.
23 pp.

Sauder and Rachlow 2014. Both forest composition and configuration influence landscape-scale
habitat selection by fishers (Pekania pennanti) in mixed conifer forests of the Northern Rocky
Mountains. Forest Ecology and Management 314: 75-84.

Sauder, Joel D. 2014. Landscape Ecology of Fishers (Pekania Pennanti) in North-Central Idaho.
Ph.D Dissertation, University of Idaho.

Schmitz, O.J. and A.M. Trainor, 2014. Adaptation Approaches for Conserving Ecosystem
Services and Biodiversity in Dynamic Landscapes Caused by Climate Change, USDA Forest
Service RMRS-P-71 (2014).

Schoennagel, T., Veblen, T.T., and Romme, W.H., 2004. The interaction of fire, fuels, and
climate across Rocky Mountain forests. BioScience, 54: 661-676.

Schoennagel, Tania 2017. Testimony of Tania Schoennagel, University of Colorado, U.S. House
of Representatives Subcommittee on Federal Lands Hearing on “Seeking Better Management of
America’s Overgrown, Fire-Prone National Forest” May 17, 2017

Schoennagel, Tania, Jennifer K. Balch, Hannah Brenkert-Smith, Philip E. Dennison, Brian J.
Harvey, Meg A. Krawchuk, Nathan Mietkiewicz, Penelope Morgan, Max A. Moritz, Ray
Rasker, Monica G. Turner, and Cathy Whitlock; 2017. Adapt to more wildfire in western North
American forests as climate changes. Proceedings of the National Academy of Sciences
http://www.pnas.org/cgi/doi/10.1073/pnas.1617464114 Edited by F. Stuart Chapin.

Schultz, C. 2010. Challenges in connecting cumulative effects analysis to effective wildlife
conservation planning. BioScience 60:545-551.

Schultz, C. A. 2012. The U.S. Forest Service’s analysis of cumulative effects to wildlife: a study
of legal standards, current practice, and ongoing challenges on a National Forest. Environmental
Impact Assessment Review 32:74-81.

Schwartz 2007. Ancient DNA confirms Native Rocky Mountain Fisher (Martes pennanti)
avoided early 20" Century Extinction. Journal of Mammalogy 88(4):921-925.

Schwartz et al. 2013. Stand- and landscape-scale selection of large trees by fishers in the Rocky
Mountains of Montana and Idaho. Forest Ecology and Management 305: 103-111.

Schwartz, Charles C., Mark A. Haroldson, and Gary C. White, 2010. Hazards Affecting Grizzly
Bear Survival in the Greater Yellowstone Ecosystem. Journal of Wildlife Management
74(4):654-667; 2010; DOI: 10.2193/2009-206.

Scientists Letter-Wildfire, 2018. Open Letter to Decision Makers Concerning Wildfires in the
West.

Scientists Letter, 2020. Open Letter to The Forest Service on the Importance of Large, Old Trees
and Forests. https://wild-heritage.org/2020/10/115-scientists-weigh-in-on-large-tree-old-growth-
protections/

Scientists Roadless letter, 1997. Letter to President Clinton urging the protection of roadless
areas from 136 scientists. Nov. 14, 1997.

156



Scrafford, Matthew A., Tal Avgar, Rick Heeres and Mark S. Boyce, 2018. Roads elicit negative
movement and habitat-selection responses by wolverines. Behavioral Ecology, Published: 08
February 2018.

Servheen, G., S. Blair, D. Davis, M. Gratson, K. Leidenfrost, B. Stotts, J. White, and J. Bell.
1997. Interagency Guidelines for Evaluating and Managing Elk Habitats and Populations in
Central Idaho. Wildlife Bulletin No. 11, Idaho Dept. of Fish and Game. 75p.

Shirvani, Z, O. Abdi, & MF Buchroithner. 2020. A new analysis approach for long-term
variations of forest loss, fragmentation, and degradation resulting from road-network expansion
using Landsat time-series and object-based image analysis. Land Degrad Dev., 31, 1462-1481.
https://doi.org/10.1002/1dr.3530.

Sieracki, Paul & Mike Bader, 2022. Proposed Grizzly Bear Management Units on the Lolo,
Bitterroot and Select Portions of the Beaverhead-Deerlodge National Forests, Montana, USA.
Produced under contract with funds provided by WildEarth Guardians, the Flathead-Lolo-
Bitterroot Citizen Task Force and Friends of the Bitterroot.

Simard SW, Asay AK, Beiler KJ, Bingham MA, Deslippe JR, Xinhua H, Philip LJ, Song Y,
Teste FP. 2015. Resource transfer between plants through ectomycorrhizal fungal networks. In:
Horton TR, ed. Mycorrhizal networks. Berlin: Springer.

Simard SW, Beiler KJ, Bingham MA, Deslippe JR, Philip LJ, Teste FP, 2012. Mycorrhizal
networks: mechanisms, ecology and modeling. Fungal Biology Reviews 26: 39-60

Simard SW, Martin K, Vyse A, Larson B. 2013. Meta-networks of fungi, fauna and flora as
agents of complex adaptive systems. In: Puettmann K, Messier C, Coates K, eds. Managing
forests as complex adaptive systems: building resilience to the challenge of global change. New
York: Routledge, 133—-164.

Simard, S. W. (2009). The foundational role of mycorrhizal networks in self organization of
interior Douglas-fir forests. For. Ecol. Manage. 258, S95-S107. doi:
10.1016/j.foreco.2009.05.001

Simard, S.W. (2018). Mycorrhizal networks facilitate tree communication, learning and memory
In: Baluska, F., Gagliano, M., and Witzany, G. (eds.), Memory and Learning in Plants. / Springer
*ISBN 978-3-319-75596-0. Chapter 10, pp. 191-213.

Simard, S.W., Jones, M.D., Durall, D.M., Perry, D.A., Myrold, D.D., and Molina R. (1997).
Reciprocal transfer of carbon isotopes between ectomycorrhizal Betula papyrifera and
Pseudotsuga menziesii. The New Phytologist, 137: 529-542.

Simard, Suzanne W., David A. Perry, Melanie D. Jones, David D. Myrold, Daniel M. Durall &
Randy Molinak, 1997a. Net transfer of carbon between ectomycorrhizal tree species in the field.
Nature 388, 579-582 (1997)

Simons, Rachel; 2008. Historic range of variability-based forest management and climate
change: understanding causes of disturbances in a changing climate. Unpublished literature
review.

Six, Diana L., Clare Vergobbi and Mitchell Cutter (2018). Are Survivors Different? Genetic-
Based Selection of Trees by Mountain Pine Beetle During a Climate Change-Driven Outbreak in

a High-Elevation Pine Forest. Frontiers in Plant Science, www.frontiersin.org 1 July 2018, Vol 9
Article 993.

157



Six, Diana L., Eric Biber, and Elisabeth Long 2014. Management for Mountain Pine Beetle
Outbreak Suppression: Does Relevant Science Support Current Policy?” Forests 2014, 5, 103-
133.

Smith et al. 2006. Methods for calculating forest ecosystem and harvested carbon with standard
estimates for forest types of the United States. USDA FS Gen Tech Report NE-343.

Solomon et al. 2008. Irreversible climate change due to carbon dioxide emissions. Proceedings
of the National Academy of Sciences 106(6): 1704-1709.

Song Y.Y., Suzanne W. Simard, Allan Carroll, William W. Mohn & Ren Sen Zeng (2015).
Defoliation of interior Douglas-fir elicits carbon transfer and stress signalling to ponderosa pine
neighbors through ectomycorrhizal networks, Scientific Reports, 5 8495. DOI:

http://dx.doi.org/10.1038/srep08495

Spellerberg, 1. 1998. Ecological effects of roads and traffic: a literature review. Global Ecology
& Biogeography Letters,7: 317-333. doi:10.1046/j.1466-822x.1998.00308.x

Spiering, David J. and Richard L. Knight. 2005. Snag density and use by cavity-nesting birds in
managed stands of the Black Hills National Forest. Forest Ecology and Management 214 (2005)
40-52.

Squires John R., 2009. Letter to Carly Walker of Missoula County Rural Initiatives. John R.
Squires, Research Wildlife Biologist, USDA Forest Service Rocky Mountain Research Station,
Forestry Sciences Laboratory, 800 E. Beckwith, Missoula, Montana 59801.

Squires John R., Jeffrey P. Copeland, Todd J. Ulizio, Michael K. Schwartz, Leonard F.
Ruggiero, 2007. Sources and Patterns of Wolverine Mortality in Western Montana. Journal of
Wildlife Management 71(7):2213-2220; 2007.

Squires John R., Nicholas J. Decesare, Jay A. Kolbe and Leonard F. Ruggiero 2010. Seasonal
Resource Selection of Canada Lynx in Managed Forests of the Northern Rocky Mountains. The
Journal of Wildlife Management Vol. 74, No. 8 (November 2010), pp. 1648-1660

Squires, J., L. Ruggiero, J. Kolbe, and N. DeCesare. 2006a. Lynx ecology in the Intermountain
West: research program summary, summer 2006. USDA Forest Service, Rocky Mountain
Research Station, Missoula, Montana.

Squires, J., N. DeCesare, L. Olson, J. Kolbe, M. Hebblewhite, and S. Parks. 2013. Combining
resource selection and movement behavior to predict corridors for Canada lynx at their southern
range periphery. Biological Conservation 157:187-195.

Stanford, J.A., and Ward, J.V., 1992. Management of aquatic resources in large catchments:
Recognizing interactions between ecosystem connectivity and environmental disturbance.
Watershed Management: Balancing Sustainability and Environmental Change, pp. 91-124,
Springer Verlag, New York. https://link.springer.com/chapter/10.1007/978-1-4612-4382-3 5

Stephenson, N. L., A. J. Das, R. Condit, S. E. Russo, P. J. Baker, N. G. Beckman, D. A. Coomes,
E. R. Lines, W. K. Morris, N. Ruger, E. Alvarez, C. Blundo, S. Bunyavejchewin, G. Chuyong, S.
J. Davies, A. Duque, C. N. Ewango, O. Flores, J. F. Franklin, H. R. Grau, Z. Hao, M. E. Harmon,
S. P. Hubbell, D. Kenfack, Y. Lin, J.-R. Makana, A. Malizia, L. R. Malizia, R. J. Pabst, N.
Pongpattananurak, S.-H. Su, I-F. Sun, S. Tan, D. Thomas, P. J. van Mantgem, X. Wang, S. K.

158



Wiser & M. A. Zavala; 2014. Rate of tree carbon accumulation increases continuously with tree
size. Nature. 2014.

Sterkenburg, Erica; Karina E. Clemmensen, Bjorn D. Lindahl, Anders Dahlberg (2019). The
significance of retention trees for survival of ectomycorrhizal fungi in clear-cut Scots pine
forests. J Appl Ecol. 2019; 56:1367—-1378.

Stevens-Rumann, Camille S., Kerry B. Kemp, Philip E. Higuera, Brian J. Harvey, Monica T.
Rother, Daniel C. Donato, Penelope Morgan and Thomas T. Veblen, 2018. Evidence for
declining forest resilience to wildfires under climate change. Ecology Letters, (2018) 21: 243—
252 doi: 10.1111/ele.12889

Stone, Carter, Andrew Hudak, Penelope Morgan (2008). Forest Harvest Can Increase
Subsequent Forest Fire Severity. Proceedings of the Second International Symposium on Fire
Economics, Planning, and Policy: A Global View. In Gonzalez-Caban, Armando, tech. coord.
(2008) Gen. Tech. Rep. PSW-GTR-208, Albany, CA: Pacific Southwest Research Station, Forest
Service, U.S. Department of Agriculture. 720 p

Strauch, R.L. et al., Adapting transportation to climate change on federal lands in Washington
State, Climate Change 130(2), 185-199 (2015).

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

Sullivan, Patrick J.; James M. Acheson; Paul L. Angermeier; Tony Faast; Jean Flemma; Cynthia
M. Jones; E. Eric Knudsen; Thomas J. Minello; David H. Secor; Robert Wunderlich; Brooke A.
Zanetell; 2006. Defining and Implementing Best Available Science for Fisheries and
Environmental Policy, and Management. American Fisheries Society, Bethesda, Maryland;
Estuarine Research Federation, Port Republic, Maryland. September 2006

Sun, Ge and James M. Vose. 2016. Forest Management Challenges for Sustaining Water
Resources in the Anthropocene. Forests 2016, 7, 68; doi:10.3390/£7030068

Sylvester, James T., 2014. Montana Recreational Off-Highway Vehicles Fuel-Use and Spending
Patterns 2013. Prepared for Montana State Parks by Bureau of Business and Economic Research,
University of Montana. July 2014.

Syphard, Alexandra D., Teresa J. Brennan and Jon E. Keeley, 2014. The role of defensible space
for residential structure protection during wildfires. International Journal of Wildland Fire -
http://dx.doi.org/10.1071/WF13158 Published online: 14 October 2014

Talberth, John (2023). Climate Impacts of the Nez Perce—Clearwater Revised Land and
Resource Management Plan. A preliminary analysis of impacts from logging, road building and
grazing activities. Prepared for Friends of the Clearwater by John Talberth, Ph.D., Senior
Economist, Center for Sustainable Economy. 1322 Washington Street Box 705, Port Townsend,
WA 98368 (360) 344-8020 www.sustainable-economy.org

Tepley et al. 2013. Fire-mediated pathways of stand development in Douglas-fir/western
hemlock forests of the Pacific Northwest, USA. Ecology 94(8): 1729-1743.

The Wilderness Society, 2014. Transportation Infrastructure and Access on National Forests and
Grasslands: A Literature Review. May 2014

159



Thomas, Jack Ward; Leckenby, Donavin A.; Henjum, Mark; Pedersen, Richard J.; Bryant, Larry
D. 1988a. Habitat-effectiveness index for elk on Blue Mountain Winter Ranges. Gen. Tech. Rep.
PNW-GTR-218. Portland, OR: U.S. Department of Agriculture, Forest Service, Pacific
Northwest Research Station. 28 p

Thompson, 1., Mackey, B., McNulty, S., Mosseler, A. (2009). Forest Resilience, Biodiversity,
and Climate Change. A Synthesis of the Biodiversity/Resilience/Stability Relationship in Forest
Ecosystems. Secretariat of the Convention on Biological Diversity, Montreal. Technical Series
no. 43, 67 pages.

Tingley MW, Ruiz-Gutiérrez V, Wilkerson RL, Howell CA, Siegel RB. 2016 Pyrodiversity
promotes avian diversity over the decade following forest fire. Proc. R. Soc. B 283: 20161703.
http://dx.doi.org/10.1098/rspb.2016.1703

Tingley, M. W., R.L. Wilkerson, M.L. Bond, C.A. Howell, and R B. Siegel. 2014. Variation in
home range size of black-backed woodpeckers. Condor 116:325-340.

Tomao, Antonio, Jose Antonio Bonet, Carles Castano, Sergio de-Miguel, 2020. How does forest
management affect fungal diversity and community composition? Current knowledge and future
perspectives for the conservation of forest fungi. Forest Ecology and Management, Volume 457,
1 February 2020, 117678, https://doi.org/10.1016/j.foreco.2019.117678.

Traill, Lochran W., Barry W. Brook, Richard R. Frankham, Corey J.A. Bradshaw, 2010.
Pragmatic population viability targets in a rapidly changing world. Biological Conservation 143
(2010) 28-34.

Transportation Research Board, 1997. Toward a Sustainable Future: Addressing the Long-Term
Effects of Motor Vehicle Transportation on Climate and Ecology, NAT’L RESEARCH
COUNCIL (1997) http://onlinepubs.trb.org/onlinepubs/sr/sr251.pdf .

Troendle, C.A. and R.M. King. 1985. The effect of timber harvest on the Fool Creek watershed,
30 years later. Water Resources Research. 21(12):915-922.

Trombulak SC and Frissell CA., 2000. Review of Ecological Effects of Roads on Terrestrial and
Aquatic Communities. Conservation Biology 14: 18-30.

Turner, David P., William K. Ferrell & Mark E. Harmon, 1997. Letter to the Editor, The Carbon
Crop: Continued, 277 Sci. 1591, 1592 (Sept. 1997).

Turner, David P.; Greg J. Koerper; Mark E. Harmon; Jeffrey J. Lee; 1995. A Carbon Budget for
the Forests of the Coterminous United States, 5:2 Ecological Applications 421 (1995).

U.S. Fish and Wildlife Service, 2015. Biological Opinion on the Effects to Bull Trout and Bull
Trout Critical Habitat From the Implementation of Proposed Actions Associated with Road-
related Activities that May Affect Bull Trout and Bull Trout Critical Habitat in Western
Montana. Montana Ecological Services Office, April 15, 2015.

US Fish and Wildlife Service, 1998. Consultation on effects to bull trout from continued
implementation of USFS LRMPs and BLM RMPs, as amended by PACFISH and INFISH.
USDI Fish and Wildlife Service, Regions 1 and 6.

USDA 2014. Quantifying Greenhouse Gas Fluxes in Agriculture and Forestry: Methods for
Entity-Scale Inventory. Technical Bulletin 1939.

160



USDA Forest Service & USDI Bureau of Land Management, 1996. Status of the Interior
Columbia Basin, Summary of Scientific Findings. General Technical Report PNW-GTR-385
November 1996

USDA Forest Service & USDI Bureau of Land Management, 2000. Interior Columbia Basin
Supplemental Draft Environmental Impact Statement.

USDA Forest Service, 1987a. Old Growth Habitat Characteristics and Management Guidelines.
Kootenai National Forest, Forest Plan Appendix 17. USDA Forest Service Region One.

USDA Forest Service, 1987b. Appendix to “Old Growth Habitat Characteristics and
Management Guidelines.” Kootenai National Forest, Forest Plan Appendix 17. USDA Forest
Service Region One.

USDA Forest Service, 1987c. Forest Plan Old-Growth Habitat Management Standards, Idaho
Panhandle National Forests, USDA Forest Service Region One.

USDA Forest Service, 1987d. Old Growth Management, Idaho Panhandle National Forests,
Forest Plan Appendix 27, USDA Forest Service Region One.

USDA Forest Service, 1990. Old-Growth Habitat and Associated Wildlife Species in the
Northern Rocky Mountains. Warren, Nancy M. (ed.) USDA Northern Region.

USDA Forest Service, 1990a. The Results of a Old Growth Review. Forest Silviculturists Memo
to Kootenai National Forest Supervisor, November 29, 1990.

USDA Forest Service, 1993. Wolverine habitat guidelines for the Malheur National Forest.
Prepared by Richard Haines, Malheur National Forest; Reviewed by Robert Naney, USFS
Region 6, June 1993.

USDA Forest Service, 1994b. Savant Sage Final Environmental Impact Statement, Idaho
Panhandle National Forests.

USDA Forest Service, 1995c. Forest Plan Amendment #19. Allowable Sale Quantity and
Objectives and Standards For Grizzly Bear Habitat Management Decision Notice. Flathead
National Forest, February 1995.

USDA Forest Service, 1996. Beaver-Cedars Land Exchange Final EIS. Clearwater National
Forest.

USDA Forest Service, 2000b. Expert interview summary for the Black Hills National Forest
Land and Resource Management Plan Amendment. USDA Forest Service, Black Hills National
Forest, Hwy 385 North — R.R. 2, Box 200 Custer, South Dakota 57730 (605-673-9200). October,
2000.

USDA Forest Service, 2000c. Forest Plan Monitoring and Evaluation Report for 1998. Idaho
Panhandle National Forests.

USDA Forest Service, 2000e. Forest Service Roadless Area Conservation Draft Environmental
Impact Statement. United States Department of Agriculture Forest Service, Washington Office,
May 2000.

USDA Forest Service, 2001a. Silverbird Post-Fire Harvest Environmental Analysis. Salmon-
Cobalt Ranger District, Salmon-Challis National Forest, May 2001.

161



USDA Forest Service, 2003c. TECHNICAL REPORT: Analysis of the Management Situation
for Revision of the Kootenai and Idaho Panhandle Forest Plans. United States Department of
Agriculture, Forest Service, Kootenai and Idaho Panhandle National Forests, March 2003.

USDA Forest Service, 2004a. Logan Creek Ecosystem Restoration Project Final Environmental
Impact Statement. Flathead National Forest.

USDA Forest Service, 2005a. Sheep Creek Fire Salvage Project Final Environmental Impact
Statement. Beaverhead-Deerlodge National Forest.

USDA Forest Service, 2005b. Middle East Fork Hazardous Fuel Reduction Draft Environmental
Impact Statement. Bitterroot National Forest.

USDA Forest Service, 2005¢c. Northeast Yaak Final Environmental Impact Statement, Three
Rivers Ranger District, Kootenai National Forest.

USDA Forest Service, 2005d. American and Crooked River Project Final Environmental Impact
Statement, Nez Perce National Forest.

USDA Forest Service, 2006c. Northeast Yaak Draft Supplemental Environmental Impact
Statement, Three Rivers Ranger District, Kootenai National Forest, November 2006

USDA Forest Service, 2007. Trego DN, Responses to Comments, Fortine Ranger District,
Kootenai National Forest, February 2007.

USDA Forest Service, 2007c. Myrtle Creek HFRA Healthy Forests Restoration Act Project Final
Environmental Impact Statement. Soil Resources. March 2007. Bonners Ferry Ranger District,
Idaho Panhandle National Forests

USDA Forest Service, 2008b. Young Dodge FEIS/ Responses to Comments-Soils. Rexford
Ranger District, USDA Forest Service, Kootenai National Forest, April 2008

USDA Forest Service, 2008f. Gold Crown Fuels Reduction Project Soil Specialists’ Report:
Past Disturbance and Probable Impacts. Prepared by: Mark Vander Meer & Tricia Burgoyne,
Soil Scientists, USDA Forest Service.

USDA Forest Service, 2009a. Lakeview-Reeder Fuels Reduction Project Draft Environmental
Impact Statement, Priest Lake Ranger District, Idaho Panhandle National Forests.

USDA Forest Service, 2009c. Excerpt from Lakeview-Reeder Fuels Reduction Project Draft

Environmental Impact Statement. Priest Lake Ranger District, Idaho Panhandle National Forests.
January 2009.

USDA Forest Service, 2009d. Draft Supplemental Environmental Impact Statement, Forest Plan
Amendments for Motorized Access Management Within the Selkirk and Cabinet-Yaak Grizzly
Bear Recovery Zones, Kootenai, Lolo, and Idaho Panhandle National Forests. April 2009.

USDA Forest Service, 2010d. Final Environmental Impact Statement, Forest Plan Amendments
Proposed to Facilitate Implementation of the Plan-Scale Wildlife Conservation Strategy. Phase 1:
Forested Biological Community. United States Department of Agriculture Forest Service
Intermountain Region, Boise National Forest, July 2010

USDA Forest Service, 2010e. Our Approach to Roadless Area Analysis of Unroaded Lands
Contiguous to Roadless Areas. USDA Forest Service R-1, 2010.

162



USDA Forest Service, 2010t. Travel Analysis Report, Spring Gulch Travel Analysis, Cabinet
Ranger District, Kootenai National Forest, 2010.

USDA Forest Service, 201 1c. Griffin Creek Resource Management Project Environmental
Assessment. Tally Lake Ranger District, Flathead National Forest, December 2011.

USDA Forest Service, 2011g. Travel Planning Final Environmental Impact Statement.
Clearwater National Forest. August 2011.

USDA Forest Service, 2012a. Doc Denny Vegetation Management Project Environmental
Assessment, Salmon River Ranger District, Nez Perce National Forest, August 2012

USDA Forest Service, 2012c. Power Lake Vegetation Management Projects Environmental
Assessment, Newport-Sullivan Lake Ranger Districts, Colville National Forest.

USDA Forest Service, 2012d. Travel Management, Implementation of 36 CFR, Part 202,
Subpart A (36 CFR 212.5(b)). Memorandum to Regional Foresters, Station Directors, Area
Director, IITF Director, Deputy Chiefs and WO Directors. March 29, 2012

USDA Forest Service, 2013a. Idaho Panhandle National Forests Forest Plan Monitoring and
Evaluation Reports 2010 and 2011. March 2013.

USDA Forest Service, 2013b. Travel Management Implementation. Memorandum to Regional
Foresters, Station Directors, Area Director, IITF Director, Deputy Chiefs and WO Directors.
December 17, 2013.

USDA Forest Service, 2013¢c. Wolverine Conferencing Guidance. Kristi Swisher, USDA Forest
Service Northern Region, March 5, 2013.

USDA Forest Service, 2014a. Como Forest Health Project Draft Environmental Impact
Statement, Darby Ranger District, Bitterroot National Forest, August 2014.

USDA Forest Service, 2015a. Deer Creek Soil Resource Report. Prepared by: Chandra Neils,
Forest Soil Scientist for: Bonners Ferry Ranger District, Idaho Panhandle National Forests,
August 2015.

USDA Forest Service, 2015c. North Fork Mill Creek A to Z Hydrologist Report. Colville
National Forest, Three Rivers Ranger District, June 2015.

USDA Forest Service, 2016a. Categorical Exclusion Worksheet: Resource Considerations-Soils.
Smith Shields Forest Health Project, Yellowstone Ranger District, Custer Gallatin National
Forest.

USDA Forest Service, 2016b. Johnson Bar Fire Salvage Final Environmental Impact Statement.
Nez Perce/Clearwater National Forests. January 2016.

USDA Forest Service, 2016d. Lower Yaak, O’Brien, Sheep Final Environmental Impact
Statement, Three Rivers Ranger District, Kootenai National Forest. April 2016.

USDA Forest Service, 2016h. Tongass Land and Resource Management Plan Amendment Final
Environmental Impact Statement, June 2016

USDA Forest Service, 2017b. Draft Environmental Impact Statement. Pine Mountain Late-
Successional Reserve Habitat Protection and Enhancement Project. Pacific Southwest Region
April 28, 2017

163



USDA Forest Service, 2017c. Starry Goat Draft Environmental Impact Statement. Three Rivers
Ranger District, Kootenai National Forest, July 2017.

USDA Forest Service, 2018c. Camp Robin Hydrology Report. Idaho Panhandle National
Forests.

USDA Forest Service, 2019a. Modelled map of fisher habitat based on Sauder 2015.

USDA Forest Service, 2019b. Region 1 Decisions and Agreements to implement our
Environmental Analysis and Decision Making Effort memo (April 26, 2019).

USDA Forest Service, 2019¢. Black Ram Environmental Assessment, Kootenai National Forest,
Three Rivers Ranger District, July 2019

USDA-Objectivity of Regulatory Information. https://www.ocio.usda.gov/policy-directives-
records-forms/guidelines-quality-information/regulatory

USDA-Objectivity of Scientific Research Information. https://www.ocio.usda.gov/policy-
directives-records-forms/guidelines-quality-information/scientific-research

USDA-Objectivity of Statistical and Financial Information. https://www.ocio.usda.gov/policy-
directives-records-forms/guidelines-quality-information/statistical-and-financial

Van der Werf, G. R.; D. C. Morton, R. S. DeFries, J. G. J. Olivier, P. S. Kasibhatla, R. B.
Jackson, G. J. Collatz and J. T. Randerson; 2009. CO2 emissions from forest loss. Nature
Geoscience vol. 2, November 2009.

Vanbianchi C.M., Murphy M.A., Hodges K.E. 2017. Canada lynx use of burned areas:
Conservation implications of changing fire regimes. Ecol Evol. 2017;7: 2382-2394.
https://doi.org/10.1002/ece3.2824

Veblen, Thomas T. 2003. Key Issues in Fire Regime Research for Fuels Management and
Ecological Restoration. USDA Forest Service Proceedings RMRS-P-29.

Verbyla, D.L. & Litaitis, J.A. (1989) Resampling methods for evaluating classification accuracy
of wildlife habitat models. Environmental Management 13: 783-7.

Vizcarra, Natasha 2017. Woodpecker Woes: The Right Tree Can Be Hard to Find. Science
Findings, USDA Forest Service, Pacific Northwest Research Station, Issue 199, August 2017.

Vose, James M. David L. Peterson, and Toral Patel-Weynand (Eds.), 2012. Effects of Climatic
Variability and Change on Forest Ecosystems: A Comprehensive Science Synthesis for the U.S.
Forest Sector. United States Department of Agriculture, Forest Service Pacific Northwest
Research Station General Technical Report PNW-GTR-870, December 2012.

Vose, James M. James S. Clark, Charles H. Luce, Toral Patel-Weynand (Eds.), 2016. Effects of
Drought on Forests and Rangelands in the United States: A Comprehensive Science Synthesis.
Forest Service Research & Development Gen. Tech. Rep. WO-93b, January 2016.

Wales, Barbara C., Lowell H. Suring, Miles A. Hemstrom, 2007. Modeling potential outcomes
of fire and fuel management scenarios on the structure of forested habitats in northeast Oregon,
USA. Landscape and Urban Planning 80 (2007) 223-236

Wasserman, Tzeidle N.; Cushman, Samuel A.; Wallin, David O.; Hayden, Jim. 2012. Multi
scale habitat relationships of Martes americana in northern Idaho, U.S.A. Res. Pap. RMRS-RP-

164



94. Fort Collins, CO: U.S. Department of Agriculture, Forest Service, Rocky Mountain Research
Station. 21 p.

Webb, S. M., and M. S. Boyce. 2009. Marten fur harvests and landscape change in West-Central
Alberta. Journal of Wildlife Management 73: 894-903.

Weir and Corbould 2010. Factors affecting landscape occupancy by fishers in North-central
British Columbia. Journal of Wildlife Management 74(3):405-410.

Westerling et al. 2006. Warming and Earlier Spring Increase Western U.S. Forest Wildfire
Activity.

WildEarth Guardians, 2020. The Environmental Consequences of Forest Roads and Achieving a
Sustainable Road System. Including references cited.

Williams, A. Park, Craig D. Allen, Alison K. Macalady, Daniel Griffin, Connie A.Woodhouse,
David M. Meko, Thomas W. Swetnam, Sara A. Rauscher, Richard Seager, Henri D. Grissino-
Mayer, Jeffrey S. Dean, Edward R. Cook, Chandana Gangodagamage, Michael Cai and Nate G.
McDowell; 2012. Temperature as a potent driver of regional forest drought stress and tree
mortality. Nature Climate Change, PUBLISHED ONLINE: 30 SEPTEMBER 2012 | DOI:
10.1038/NCLIMATE1693

Williams, P. A., Allen, C., Macalady, A. et al., 2013. Temperature as a potent driver of regional
forest drought stress and tree mortality. Nature Clim Change 3, 292-297 (2013).
https://doi.org/10.1038/nclimate1693

Williamson, J.R. and W.A. Neilsen. 2000. The influence of forest site and rate and extent of soil
compaction and profile disturbance of skid trails during ground-based harvesting. Can. J. For.
Res. 30:119

Wisdom, Michael J.; Richard S. Holthausen; Barbara C. Wales; Christina D. Hargis; Victoria A.
Saab; Danny C. Lee; Wendel J. Hann; Terrell D. Rich; Mary M. Rowland; Wally J. Murphy; and
Michelle R. Eames. 2000. Source Habitats for Terrestrial Vertebrates of Focus in the Interior
Columbia Basin: Broad-Scale Trends and Management Implications. General Technical Report
PNW-GTR-485 United States Department of Agriculture Forest Service Pacific Northwest
Research Station United States Department of the Interior Bureau of Land Management General
Technical Report PNW-GTR-485. May 2000

Witmer, Gary W.; Martin, Sandra K.; Sayler, Rodney D. 1998. Forest Carnivore Conservation
and Management in the Interior Columbia Basin: Issues and Environmental Correlates. Gen.
Tech. Rep. PNW-GTR-420. Portland, OR: U.S. Department of Agriculture, Forest Service,
Pacific Northwest Research Station. 51 p. (Quigley, Thomas M., ed.; Interior Columbia Basin
Ecosystem Management Project: scientific assessment).

Woodbridge, B. and C.D. Hargis, 2006. Northern goshawk inventory and monitoring technical
guide. Gen. Tech. Rep. WO-71. Washington, DC: U.S. Department of Agriculture, Forest
Service. 80 p.

Woodbury, Peter B., James E. Smith & Linda S. Heath, 2007. Carbon sequestration in the U.S.
forest sector from 1990 to 2010, 241 Forest Ecology and Management 14, 24 (2007).

Yanishevsky, Rosalind M., 1994. Old-Growth Overview: Fragmented Management of
Fragmented Habitat. Pp. 7-36 in Rocky Mountain Challenge: Fulfilling a New Mission in the

165



U.S. Forest Service. Association of Forest Service Employees For Environmental Ethics, P.O.
Box 11615, Eugene, Oregon 97440, February, 1994.

Zald and Dunn 2018. Severe fire weather and intensive forest management increase fire severity
in a multi-ownership landscape. Ecological Applications 28(4):1068-1080.

Ziemer, R. R., J. Lewis, T. E. Lisle, and R. M. Rice. 1991b. Long-term sedimentation effects of
different patterns of timber harvesting. In: Proceedings Symposium on Sediment and Stream
Water Quality in a Changing Environment: Trends and Explanation, pp. 143-150. International
Association of Hydrological Sciences Publication no. 203. Wallingford, UK.

Ziemer, Robert R. and Thomas E. Lisle, 1993. Evaluating Sediment Production by Activities
Related to Forest Uses - A Pacific Northwest Perspective. U.S. Department of Agriculture,
Forest Service Pacific Southwest Research Station, Arcata, California.

Ziemer, Robert R.; [technical coordinator] 1998. Proceedings of the conference on coastal
watersheds: the Caspar Creek story. Gen. Tech. Rep. PSW GTR-168. Albany, California: U.S.
Department of Agriculture, Forest Service, Pacific Southwest Research Station; 149 p.

166



