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January 20, 2017 

 

Attention: Northwest Forest Plan Science Synthesis 

 

Re: Comments on Chapter 12 (Science that Underlines the Northwest Forest Plan) 

prepared by Dr. Dominick A. DellaSala (Chief Scientist, Geos Institute) 

 

Dear Science Synthesis authors and peer reviewers: 

 

Under separate cover, the above groups have submitted detailed comments for the public 

record on the Northwest Forest Plan (NWFP) science synthesis chapters. Synthesis 

chapter authors designed the synthesis to inform managers of the underlying science on 

specific issues to be considered during the revision of management plans for 19 national 

forests within the range of the Northern Spotted Owl. The document is an impressive 

undertaking of over 1263 pages in 12 subject chapters.  

The NFMA 2012 planning rule calls for use of best available science in agency forest 

planning1. The Forest Service also has decided that it will adhere to the Office of 

Management & Budget (OMB) guidelines on “highly influential scientific assessments.” 

Unfortunately, the use of best available science has not yet occurred in several places in 

this chapter, and as discussed below, particularly numerous scientific publications are not 

even mentioned (and thus may not be incorporated into the forest plan revisions by 

managers) despite their substantial relevance to forest planning, as is necessary under the 

forest planning rule. 

 

Given that this is the summary closing chapter, our concerns are largely repeated from 

prior chapter reviews that we submitted under separate cover and additional comments 

under separate cover submitted by Coast Range Association, Pacific Rivers, Umpqua 

Watersheds, and Trout Unlimited on aquatics (Chapter 7), and those of economist Ernie 

Niemi (Chapter 8) on socioeconomics (Appendix D).  

 

The main deficiencies with the science synthesis summary chapter 12 that depart from 

the best available science are:  

                                                      
1“§ 219.3 Role of science in planning.  The responsible official shall use the best available scientific 

information to inform the planning process required by this subpart. In doing so, the responsible official 

shall determine what information is the most accurate reliable, and relevant to the issues being considered. 

The responsible official shall document how the best available scientific information was used to inform 

the assessment, the plan decision, and the monitoring program as required in §§ 219.6(a)(3) and 

219.14(a)(4). Such documentation must: Identify what information was determined to be the best available 

scientific information, explain the basis for that determination, and explain how the information was 

applied to the issues considered.” 
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(1) The fire discussion is biased, misses important publications that conflict with the 

authors perspectives, misinterprets the literature, and incorrectly classifies fire regimes in 

several instances.  

 

(2) Narrow interpretation of conservation biology and reserve design literature that 

downplays the importance of fixed reserves, does not include an evaluation of more 

reserves, larger ones, climate refugia and connectivity, implying instead that untested and 

controversial “whole landscape approaches” and shifting reserve boundary designs are 

superior alternatives to the NWFP reserve network, which has be referred to as a global 

model for biodiversity conservation and ecosystem management (DellaSala and Williams 

2006).  

 

(3) Lack of attention to cumulative impacts from multiple land-use stressors (e.g., 

livestock grazing, roads, ORVs, mining, biomass utilization, invasives) that act in concert 

with climate change to potentially push ecosystems and species beyond thresholds (novel 

states and extinction events). Notably, Beschta et al. (2012) identified livestock grazing 

together with climate change was the greatest impact to federal lands in the West – yet 

there is no discussion of these cumulative impacts.  

 

(4) No analysis of BLM high conservation value areas essential to the NWFP 

implementation (Status et al. 2010) and effects of recent changes to BLM’s resource 

management plans that depart from fundamental protection provisions of the NWFP, 

including changes to the reserve network and Aquatic Conservation Strategy.  

 

(5) Mis-representation and improper use of the precautionary principle dismissed as a 

“no-action” rather than evaluated for its intended purpose –places the burden of proof on 

proponents of an action that the action will not cause irreparable harm to the 

environment.  

 

(6) Numerous problems with interpretation of the efficacy of the Aquatic Conservation 

Strategy and design elements that will set back aquatic recovery underway.  

 

The science synthesis also failed to recognize that LSRs were expected to offer benefits 

not only to terrestrial but aquatic ecosystems. Those benefits will not be realized if active 

management that departs from the standards and guidelines of the NWFP is encouraged 

in reserves. The 1993 FEMAT report explicitly recognized the important role of LSRs in 

aquatic conservation. The reasons cited include LSRs that are “relatively undisturbed,” 

aquatic refugia and standards and guidelines that “limit activity” (FEMAT V-32). 

Increasing active management in reserves, including but not limited to fuel reduction, 

will require roads, canopy reduction, and ground disturbance. These effects are 

incompatible with watershed protection as envisioned in the NWFP.  

 

Here is the relevant quote from FEMAT, p V-32: 
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“Each of the options developed for managing federal lands within the range of the 

northern spotted owl (described in chapter 111), include a set of Late-Successional 

Reserves. Total area in Late-Successional Reserves varied from 5-9 million acres 

depending on the option (table V-4). While these reserves were not derived for the 

Aquatic Conservation Strategy, they are an important component. They confer two major 

benefits to fish habitat and aquatic ecosystems. First, the Standards and Guidelines under 

which Reserves are managed limit activity in these areas; providing increased protection 

for all stream types. Second, since these Reserves possess late-successional 

characteristics, they tend to be relatively undisturbed areas although some management 

may have taken place in them in the past. Some Reserves offer core areas of good stream 

habitat in predominantly degraded landscapes that will act as refugia and centers from 

which degraded areas can be recolonized as they recover. Streams in these Reserves may 

be particularly important for endemic or locally distributed fish species and stocks.” 

 

I. PROBLEMS WITH THE FIRE DISCUSSION (ALSO NOTED IN OUR 

COMMENTS ON CHAPTER 3) 

 

The summary chapter begins with citing Westerling et al. (2006-cited in the chapter) and 

an unpublished paper (in review) as justification for wildfires increasing “substantially” 

in response to climate warming (p. 2 line 8). However, Westerling’s study (Fig. 2) 

actually indicates that most of the “substantial” increases in recent fires were in the 

Rockies and not the Pacific Northwest, using a baseline of 1980s fire data. Other studies 

using longer timelines or more regional specific data have documented a fire deficit in 

most of the western United States, including dry forests within the range of the owl (see 

Hanson et al. 2009, 2010, Marlon et al. 2012, Odion et al. 2014, Parks et al. 2015, Baker 

2015).  

 

This opening fire statement also contradicts with the discussion on p. 7 lines 13-14:  

 

“Fire is increasing as well but fire-prone forest landscapes are still running a fire deficit 

in comparison with historical conditions (chapter 3, Parks et al. 2015), and burned area 

maybe less than would be expected under a warming climate (chapter 2, chapter 3).” 

 

The section references an increase in uncharacteristically large patches of high-severity 

fire in areas historically dominated by more frequent, less severe fires (p. 11 lines 26-29). 

While that may be true for some areas, increases in high-severity fires have not been 

detected in regional assessments using data from MTBS and other sources (see Odion et 

al. 2014b, Baker 2015, also see below example). We acknowledge; however, that debate 

remains regarding the frequency of high-severity fire patches >400 ha. Thus, much of the 

discussion about high-severity patch sizes being currently too large or uncharacteristic 

should be stated as testable hypotheses. Notably, Perry et al. (2011) provided historical 

patch size estimates of low, mixed, and high severity fires for the eastern Washington 

Cascades that show high degree of patch size variability and large high-severity patches.  
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The debate over high-severity patches now appears to have shifted to patch sizes and 

HRV, which is more difficult to nail down given the lack of datasets that reach back 

farther than the MTBS dataset (1984). Clearly, historical fires, including exceptionally 

large ones (e.g., the 1910 “big burn” in the Rockies) produced very large patches of high-
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severity fires and associated pulses of biological legacies. High-severity patches also 

have levels of avian richness and abundance comparable to old-growth forests (Fontaine 

et al. 2009) and are important to many bat species (Buchalski et al. 2013) dependent on 

the snag component. Thus, these patches have intrinsic biodiversity value (DellaSala and 

Hanson 2015) as, if they burn mature forest, they produce complex early seral forest 

known to support comparable levels of biodiversity as old growth (Swanson et al. 2011, 

DellaSala et al. 2014).   

 

Using methodologies and MTBS datasets analyzed by Bradley et al. (2016) for high 

severity fires, there is no statistically significant upward trend in high severity fire 

patches >400 ha within the NWFP area. Thus, it cannot be assumed that large high 

severity patches are increasing in this region as often claimed.  

 

 
MannKendall (Dataset$AreaFires) tau = 0.0116, 2-sided pvalue =0.95065 

 

Of concern is the statement on p. 11 line 27-29: “a particular example is increases in 

uncharacteristically large patches of high-severity fire in areas historically dominated by 

more frequent, less severe fires (chapter 3).” It’s unclear to us what areas you are 

referring to here given the reference back to chapter 3 is not geographically specific, and 

debate over many of the areas you classified as “more frequent, less severe fires” have 

been described as mixed severity (see Hessburg and Baker historical work mainly for 

eastern Cascades). This is important as if the fire regime classification is off (i.e., 

overestimation of moderate-high frequency, low severity) then high-severity patch sizes 

will be underrepresented (see our extensive comments on Chapter 3).   

 

A more balanced ecological perspective that includes a broader review of the ecological 

literature on high severity patches is needed to improve this chapter. The Jones et al. 

(2016) reference regarding negative effects of high-severity burns on northern spotted 

owls (p. 12, line 4) has also been discussed in our Chapter 3 comments as having 

methodological deficiencies and we suggest you include that information as a rebuttal to 

Jones et al. in this chapter summary (see Appendix A). 
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II. NARROW INTERPRETATION OF CONSERVATION BIOLOGY 

LITERATURE (ALSO NOTED IN OUR CHAPTER 3 AND CHAPTER 4 

COMMENTS) 

 

Reserves are still relevant in dynamic landscapes - The discussion of reserves in dynamic 

landscapes is extremely narrow, citing only a handful of authors and alternative 

approaches to fixed reserves. The criticism about reserves “not taking ecosystem 

dynamics into account” (p. 15, line 5) is unwarranted and no citation is given. 

Conservation biology, the foundation for reserve design, is based on four fundamental 

tenets as summarized in the seminal work of Noss and Copperrider (1994). For over two 

decades, these tenets have formed the basis of modern reserve design that you now 

criticize: 

 

(1) Representation of ecosystems (forest types, vegetation classes, landforms, etc) 

across their natural range of variation;  

(2) Maintenance of viable populations of native species; 

(3) Maintenance of key ecological and evolutionary processes; and 

(4) Conservation network that is resilient to environmental change and well 

connected across the landscape. 

 

In the early formulation of this work, climate change was discussed but was not a big part 

of reserve design. Since then robust conservation strategies using fixed reserves in a 

changing climate have included numerous approaches that take into account disturbance 

processes such as land-facets (ecological stage), climate refugia, connectivity across 

environmental gradients (to allow for dispersal), and large reserves (see reviews in Beier 

and Brost 2010, Olson et al. 2012, DellaSala et al. 2015a, Watson et al. 2014). Therefore, 

your criticism about reserves not being based on ecosystem dynamics is clearly 

unfounded.  

 

Recognition of in situ conservation of fixed reserves has been repeatedly documented as 

fundamental to conservation biology and ecosystem management approaches (Watson et 

al. 2014), including the NWFP (Courtney et al. 2004, DellaSala et al. 2015a). In a recent 

global synthesis, Watson et al. (2014) indicate that for most of the time, well-managed 

protected areas reduce rates of habitat loss in both terrestrial and marine systems and that 

there is “strong evidence that protected areas maintain species population levels 

(including threatened species) better than other management approaches” (emphasis 

added). They further indicate that well-managed protected areas provide critical 

ecosystem services such as water, carbon, food security, protection of wild relatives of 

crops, and maintenance of wild stocks. And protected areas – particularly in carbon dense 

forests (Krankina et al. 2014, Brandt et al. 2014) – are now seen as a critical component 

of global climate change mitigation efforts as protected intact forests store more carbon 

than logged forests (Mackey et al. 2014, Krankina et al. 2014). Thus, Watson et al. 

(2014) conclude that:  

 

“Although there is strong global consensus within the conservation community that the 

principle role of protected areas is nature conservation, in practice they are expected to 
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make much wider ecological, social and economic contributions to human society.” We 

submit that the socio-economic contributions come largely from the ecosystem services 

values that protected forests provide for people and that needs to be properly evaluated in 

any socioeconomic discussion of protected areas given the ecosystem services losses 

associated with valuing one particular service – timber – over another.  

 

The concept of large contiguous reserves interconnected at landscape and regional scales 

is fundamentally recognized in modern reserve design strategies (e.g., Noss et al. 2012, 

DellaSala et al. 2015a) that also incorporate non-reserve measures in the surroundings 

(Lindenmayer and Franklin 2008). For instance Noss et al. (2012) indicate: 

 

“Although a well-managed landscape matrix may provide connectivity and other 

conservation benefits (Franklin and Lindenmayer 2009), it cannot be assumed to 

conserve biodiversity unless legally binding and enforced regulations keep land use 

compatible with conservation objectives. This is usually not the case.” 

 

Noss (2001) discusses robust forest conservation strategies in a changing climate that 

have relevance to the importance of NWFP reserves. Specifically, he concludes that the 

practices most likely to maintain forest biodiversity and ecological functions in a 

changing climate are: 

 

(1) Representing forest types across environmental gradients in reserves. 

(2) Protecting climatic refugia at multiple scales (also see Olson et al. 2012). 

(3) Protecting primary forests (also see Mackey et al. 2014) 

(4) Avoiding fragmentation and providing connectivity, especially parallel to climatic 

gradients (also see DellaSala et al. 2015a). 

(5) Providing buffer zones for adjustment of reserve boundaries. 

(6) Practicing low-intensity forestry and preventing conversion of natural forests to 

plantations. 

(7) Maintaining natural fire regimes. 

(8) Maintaining diverse gene pools 

(9) Identifying and protecting functional groups and keystone species.  

 

According to Noss (2001), “good forest management in a time of rapidly changing 

climate differs little from good forest management under more static conditions, but there 

is increased emphasis on protecting climatic refugia and providing connectivity 

(emphasis added).  

 

Additionally, Noss (2007) in a treatise on “Climate Change in the Northwest” 

recommends some fundamental ways to help prepare natural systems for minimal loss of 

species and other components of biodiversity, including: 

 

(1) Stop habitat fragmentation – enable movements latitudinal in range, dispersal 

from coastal to inland, upslope movements, and movements to refugia.  

(2) Provide connectivity – maintain intact networks of protected lands, for example 

along the length of the Cascades (at all elevations), from the Olympics to the 
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Cascades, and from the Cascades to the Rockies and northward. 

(3) Maintain intact gradients (soil moisture, slope, elevation) – roads, clearcuts, 

development impedes movements. 

(4) Identify and protect refugia – cooler microclimates (e.g., valley bottoms, riparian 

areas, n-facing slopes, mesic older forests – Olson et al. 2012). 

 

Noss (2007) concludes – “land conservation – the cornerstone of the conservation 

movement – is even more essential and urgent in a time of rapidly changing climate.”  

 

Notably, in prior attempts by federal agencies to move from a fixed-reserve approach of 

the NWFP to “whole landscape approaches” have been widely criticized by the scientific 

community. In a 2012 open letter to decision makers, 229 scientists (Appendix B), 

including many who had published on forests and aquatic systems in the Pacific 

Northwest stated: 

 

“The conservation foundation of the NWFP, which is rooted in fixed reserves, has been 

broadly supported in the scientific literature. This is largely because the reserve network 

is the backbone to a regional conservation strategy for hundreds of species that depend 

on older forests that are relatively rare on surrounding nonfederal lands. The older 

forests and intact watersheds that these reserves protect, or seek to restore, also provide 

a myriad of related ecosystem benefits, including storing vast quantities of atmospheric 

carbon in live and dead trees and soils important in climate regulation, refugia and a 

relatively connected landscape for climate-forced migrations of wildlife in search of cool, 

moist conditions, and high quality water for aquatic organisms and people.” 

 

Thus, “whole-landscape approaches” and reserveless approaches have been soundly 

refuted by scientific experts, including prior peer reviews of the spotted owl recovery 

plan (2008 version) by The Wildlife Society, Society for Conservation Biology, and 

American Ornithologists’ Union. Moreover, by eliminating (or shifting boundaries 

without anchoring existing reserves) reserves governed by measurable, enforceable 

standards and guidelines, federal managers will likely manage lands down to their 

lowest value, degrading currently suitable owl habitat and other late-successional forest 

habitat. Additionally, the discussion of reserves fails to mention how the BLM’s western 

Oregon plan revisions are moving away from components of the NWFP reserves, 

particularly the Aquatic Conservation Strategy. How will that affect conservation 

outcomes in the broader context of the NWFP framework and reserve design? Why 

wasn’t that evaluated?  

 

From Courtney et al. (2004):  

 

“The reserve system was predicated upon redundancy of individual reserves in order to 

spread risk across the entire reserve system.”  

 

“In general, models of differing structure and invoking various assumptions have been 

consistent in recommending sizeable patches of habitat to support largely self-sustaining 

local populations connected by frequent dispersal events. In addition, there needs to be 
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substantial redundancy (i.e., many large patches widely distributed throughout the range 

of the owl) because of strong spatial autocorrelation in the climatic events that affect 

northern spotted owl populations.” 

 

We therefore see no reason to depart from the reserve design, permanent fixed-boundary 

reserves, or the large tree standard in dry forest reserves. In particular, we have presented 

the above information that contradicts much of the reserve review in this chapter about 

presumed notions of ineffectiveness of reserves in dynamic landscapes. Statements like 

this from Chapter 12 are therefore unfounded: 

 

“If the broader goals is to build resilience to fire and climate change across fire-prone 

landscapes, the recent science indicates that the current NWFP conservation strategy (e.g. 

LSRs, matrix, survey and manage species) in fire-prone forests may not be the best 

approach.”  

 

Not only does the above statement conflict with the information we have provided on 

reserve design it doesn’t follow from discussions in chapters 3 and 12 regarding how the 

loss of late-successional forests to fires is actually within expectations of the NWFP. That 

is – if the main purpose of the NWFP was to conserve and restore the LS/OG ecosystem 

and some losses were built into the plan from natural disturbances and those losses are 

occurring as anticipated, then there is no compelling reason to depart from the reserve 

systems. Instead, a scientifically credible case can be made for more reserves, bigger 

ones, GAP analysis to identify areas that warrant additional conservation measures, 

climate refugia, and connectivity in response to climate change. The literate is replete 

with examples of this approach yet this chapter ignores it in favor of untested and risky 

whole-landscape approaches not based on reserve design principles.  

 

It should be noted that Courtney et al. (2004) concluded in their ten-year evaluation of the 

efficacy of NWFP reserves: 

 

“We believe the persistence of the NWFP reserve system will be critical to maintaining 

owls and other old forest associated species.” 

 

Connectivity and Fragmentation – Landscape connectivity is a fundamental objective of 

conservation biology approaches involving reserves in dynamic landscapes. Connectivity 

is especially important in a changing climate as species move around (those that can) in 

search of suitable refugia (based on climate envelope theory). Chapter 12, like the 

synthesis in general, does not provide sufficient consideration of the importance of a 

well-distributed and connected reserve network that is fundamental to the restoration of a 

functional reserve system resilient to climate change (see DellaSala et al. 2015a).  

 

We summarize from our prior comments and an expansive literature review of Heller and 

Zavaleta (2009: Biodiversity management in the face of climate change: a review of 22 

years of recommendations, Biological Conservation 142:14-32), particularly Fig. 1 and 

Table 1. Their global review of adaptation strategies included a review of hundreds of 

scholarly articles that repeatedly mentioned the importance of connectivity, larger 



 10 

reserves, more reserves, and climate refugia. Thus, to imply that these strategies are 

somehow no longer adequate in dynamic landscapes is unsupported by major reviews 

like this one.  

 

 
Figure 1. Recommendations classified as ‘‘general principle’’ and ‘‘actionable’’ for adaptation (from 

Heller and Zaveleta 2009).  

 

Table 1 (Heller and Zaveleta 2009): 
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Fragmentation - Habitat fragmentation can be thought of as the inverse of intactness. 

Chapter authors need to discuss the difference in habitat quality (or ecosystem integrity), 

disturbance rates (spatio-temporal), and affects on fragmentation sensitive species from 

natural heterogeneity vs. habitat fragmentation. The issue of fragmentation is dealt with 

mainly for spotted owls and marbled murrelets in relevant chapters; however, the NWFP 

is about a community of species associated with late-seral conditions and persistence of 

the reserve network depends on its functional intactness. 

 

Notably, in a global analysis of climate adaptation strategies and ecosystem 

vulnerabilities, Watson et al. (2013)2 concluded: 

 

                                                      
2Watson, J.E.M. T. Iwamura, and N. Butt. 2013. Mapping vulnerability and conservation adaptation 

strategies under climate change. Nature Climate Change 3:989-994.  
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“As biodiversity disruption and loss increase along with intensified climate-change 

impacts, conservation planners need to move beyond focusing on the long-term future 

and only on elements of exposure to climate change. Within the context of conservation 

practice, vegetation intactness is more significant than climate stability for ecosystem 

vulnerability: in terms of ecosystem degradation or species extinctions, reduction in 

vegetation intactness is a greater threat than climate change at present, and is likely to 

be in future, especially in tropical regions.” 

 

It is clear from the global literature on climate adaptation and vulnerability strategies that 

vegetation intactness is critically important to adaptation, yet there is no analysis or 

mention of this fundamental approach in the synthesis. Instead chapter authors seem to 

have a single-minded purpose related to thinning as the main way to achieve adaptation 

with little attention to land-use stressors and vegetation intactness. Lack of attention to 

the literature on conservation biology approaches to adaptation is a serious omission of 

this chapter and the entire synthesis writ-large.  

 

Chapter 12 therefore, like all of the synthesis chapters, fails to address recent publications 

on habitat fragmentation as the biggest contributor to global declines in biodiversity 

(http://onlinelibrary.wiley.com/doi/10.1111/ecog.2017.v40.i1/issuetoc). There is limited 

discussion of consequences of forest fragmentation on biodiversity even though the 

literature is extensive on this topic (see 

http://onlinelibrary.wiley.com/doi/10.1111/ecog.02974/full).  

 

Therefore, the science synthesis represents a departure from the best available science 

underlying the NWFP, which included a reserve system based on viability outcomes for 

some 1,000 species associated with late-seral forests and not just spotted owls and 

murrelets. Habitat fragmentation in combination with other cumulative land-use stressors 

(see Paine et al. 1999) and climate change is likely to affect evolutionary potential of 

species by limiting dispersal capabilities in a changing climate (see 

http://onlinelibrary.wiley.com/doi/10.1111/ecog.02538/full). It is also likely to alter 

microclimates that otherwise could function as refugia for wildlife displaced by climate 

change (http://onlinelibrary.wiley.com/doi/10.1111/ecog.02551/full). This issue needs to 

be fully discussed in relation to how the NWFP currently provides a reserve network for 

late-seral associated species that could be supplemented (enhanced) with the addition of 

climate refugia (e.g., the ecological stage – see Beier and Brost 2010, Conservation 

Biology 24:701-710) and increased connectivity to address fragmentation problems. 

 

As an example of landscape scale fragmentation, DellaSala et al. (2013) presented 

Google Earth images (below) of highly fragmented BLM lands in southwest Oregon 

where “ecoforestry” pilots were being proposed to log older forests for “early seral 

habitat” even though there is clearly a preponderance of low-quality early seral 

plantations in the surroundings. Notably, the chapter synthesis recommends ecoforestry 

and this is one example of how agencies are applying it in the region.  
 

Landsat views of BLM pilots in southwest Oregon showing a highly fragmented 

landscape with BLM cut units (white polygons) in variable retention harvests and 

adjoining Riparian Reserve (linear polygons) in “density management” within a 

http://onlinelibrary.wiley.com/doi/10.1111/ecog.2017.v40.i1/issuetoc
http://onlinelibrary.wiley.com/doi/10.1111/ecog.02974/full
http://onlinelibrary.wiley.com/doi/10.1111/ecog.02538/full
http://onlinelibrary.wiley.com/doi/10.1111/ecog.02551/full
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surrounding landscape of mostly early seral forest created by logging. Northwest 

units (3) are the Buck Rising pilot; other units are in the White Castle pilot. Data 

sources: Esri, Bureau of Land Management, US Department of Agriculture, i-cubed 

(DellaSala et al. 2013). 
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Management Already Occurs within Reserves Under the NWFP - Regarding reserves not 

being enough in themselves and whether management is always inviolate (p. 15, lines 11-

20), these overgeneralizations and mischaracterizations of reserve approaches warrants a 

repeat of much of what we already included in our chapter 3 and 4 comments. In 

particular, while reserve designs should be periodically updated, it is just plainly false 

that the NWFP reserves were not designed or anticipated to be reserved or protected from 

changes.  

 

FEMAT planned for this and most 20th-21st century reserve design is based on inclusion 

of natural disturbance processes with periodic modifications of reserves that may be 

warranted based on consideration of gap analysis methodologies (which you did not 

conduct), connectivity analysis (which you did not address), climate refugia identification 

(which you did not include), and additional species viability concerns (which can occur 

under the 2012 forest planning rule) that are now present but were not in the 1990s when 

FEMAT was convened. To reiterate our previous comments:  

 

In addition, it is important to note that current standards and guidelines, recommendations 

of FEMAT, and FEIS already allow for substantial active management (including fire 

management) within reserves provided that it is compatible with the development of late-

seral characteristics and older (>80 yr) trees are retained.  
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From the Standards and Guidelines, we highlight the following activities that can occur 

within reserves: 

 

C-18: 

In Late-Successional Reserves, a specific fire management plan will be prepared prior to 

any habitat manipulation activities. This plan, prepared during watershed analysis or as 

an element of province-level planning or a Late-Successional Reserve assessment, should 

specify how hazard reduction and other prescribed fire applications will meet the 

objectives of the Late-Successional Reserve. Until the plan is approved, proposed 

activities will be subject to review by the Regional Ecosystem Office. The Regional 

Ecosystem Office may develop additional guidelines that would exempt some activities 

from review. In all Late- Successional Reserves, watershed analysis will provide 

information to determine the amount of coarse woody debris to be retained when 

applying prescribed fire.  

 

In Riparian and Late-Successional Reserves, the goal of wildfire suppression is to limit 

the size of all fires. When watershed analysis, province-level planning, or a Late-

Successional Reserve assessment are completed, some natural fires may be allowed to 

burn under prescribed conditions. Rapidly extinguishing smoldering coarse woody debris 

and duff should be considered to preserve these ecosystem elements.  

 

C-35: 

Fire/Fuels Management  

 

FM-1. Design fuel treatment and fire suppression strategies, practices, and activities to 

meet Aquatic Conservation Strategy objectives, and to minimize disturbance of riparian 

ground cover and vegetation. Strategies should recognize the role of fire in ecosystem 

function and identify those instances where fire suppression or fuels management 

activities could be damaging to long-term ecosystem function (also see: Fire 

Management: C-17, C-35, C-44, C-48, D-8, D-11). 

 

C-17: 

Fire Suppression and Prevention - Each Late-Successional Reserve will be included in 

fire management planning as part of watershed analysis. Fuels management in Late-

Successional Reserves will utilize minimum impact suppression methods in accordance 

with guidelines for reducing risks of large-scale disturbances. Plans for wildfire 

suppression will emphasize maintaining late-successional habitat. During actual fire 

suppression activities, fire managers  

will consult with resource specialists (e.g., botanists, fisheries and wildlife biologists, 

hydrologists) familiar with the area, these standards and guidelines, and their objectives, 

to assure that habitat damage is minimized. Until a fire management plan is completed 

for Late- Successional Reserves, suppress wildfire to avoid loss of habitat in order to 

maintain future management options.  

 

FEIS 1994 B-43 
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In Late-Successional Reserves, standards and guidelines are designed to maintain late-

successional forest ecosystems and protect them from loss due to large scale fire, insect 

and disease epidemics, and major human impacts. The intent is to maintain natural 

ecosystem processes such as gap dynamics, natural regeneration, pathogenic fungal 

activity, insect herbivory, and low intensity fire. In some alternatives, standards and 

guidelines encourage the use of silvicultural practices to accelerate the development of 

overstocked young plantations into stands with late-successional and old-growth forest 

characteristics, and to reduce the risk to Late-Successional Reserves from severe impacts 

resulting from large-scale disturbances and unacceptable loss of habitat.  

 

Additionally, FEMAT anticipated and planned for the reserve network with disturbance 

in mind, particularly the concept of redundancy and well-distributed population centers 

and LS/OG throughout the range of the owl. We note:  

 

FEMAT 1993 IV-21: Conservation areas are to be widely distributed throughout the 

range of the northern spotted owl to provide redundancy in the network.  

 

FEIS 1994 G-8 

The management for local populations within the metapopulation also should be designed 

to reduce the risk of local or widespread extirpation of owl populations due to 

catastrophic destruction of habitat. Such destruction could result from natural causes 

including windthrow, fire, flooding, insects, diseases, volcanic action, or climatic change. 

The risk to the overall population from large-scale disturbances is reduced by distributing 

localpopulation centers throughout the species' range, and by providing redundancy of 

habitats. Additional security from catastrophic loss can be provided by reducing the risk 

within local population centers. The risk of catastrophic loss within a given population 

center can be influenced by the size, configuration, and management of that center. 

Larger areas are less susceptible to complete elimination from fire and windthrow. The 

likelihood of fire, and the likely impacts of fire, can be reduced through management of 

fuels within the population center and in the surrounding forest matrix. In some 

ecological conditions, the risk of serious insect and disease losses may be reduced 

through appropriate management.  

 

Economic importance of reserves – The statement on p. 15 line 5-6 has no citation – 

“Often, the costs of reserves are experienced by local people while their benefits 

disproportionately accrued to people elsewhere.”  

 

This statement fails to acknowledge the monetary and ecosystem service values of 

reserves to local communities as follows: 

 

From Rasker (2016)3 

 

Summary:  

While every county has its own set of unique circumstances, there is a large body of peer-

                                                      
3https://headwaterseconomics.org/wphw/wp-content/uploads/Protected_Lands_Economics.pdf  
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reviewed literature that examines the relationship between natural amenities, land 

conservation, and local and regional economic well-being. Numerous studies by 

Headwaters Economics and others—carefully scrutinized to pass scientific muster and 

credibility—have concluded that protected federal public lands in the West, including 

lands in non-metro counties, can be an important economic asset that extends beyond 

tourism and recreation to attract people and businesses. Today, for example, western 

counties with National Parks, Monuments, or other permanent protections on federal land 

support above average rates of job growth and are correlated with higher levels of per 

capita income.  

 

Brief Findings:  

The economy of the West has changed dramatically in recent decades. Service industries 

that employ people in a wide range of occupations—from doctors and engineers to 

teachers and accountants—are driving economic growth and now make up the large 

majority of jobs in both metro and non-metro areas. At the same time, non-labor income, 

which consists largely of investment and retirement income, is the largest and fastest-

growing source of new personal income in the region.  

 

These changes help explain how the economic role of public land in the West has shifted. 

Increasingly the value of protected public land is linked to recreational opportunities as 

well as the natural amenities and scenic backgrounds they provide which stimulate 

“amenity migration,” drawing entrepreneurs and attracting a skilled workforce across a 

range of industries.  

 

Rural counties in the West with more federal lands or protected federal lands performed 

better on average than their peers with less federal lands or protected federal lands in 

four key economic measures. As Figure 1 shows, from 1970-2014, population, 

employment, and personal income on average all grew significantly faster—three times 

more rapidly or more—in western rural counties with the highest share of federal lands 

compared to counties with the lowest share of federal lands. Per capita income growth 

was slightly higher. 
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In addition to job creation, Headwaters Economics found a similar relationship between 

the amount of protected public land and higher per capita income levels. As Figure 2 

shows, in 2010 western non-metro counties had, on average, a per capita income that was 

$436 higher for every 10,000 acres of protected public land within their boundaries. In 

other words, if counties A and B were identical in every way, but county A had 50,000 

acres of protected public land and county B had none, one would expect income in 

county A to be $2,180 higher per person.  
 
 

 
 

Every County Has Specific Challenges and Contexts  

Because of differences between counties, and among different types of land protection 

and uses, sweeping declarations about the economic impact of protected public lands in 

all counties should be scrutinized carefully. Each county will have specific circumstances 

and some have sustained more traditional resource economies. 3  
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It is important to note that natural amenities are not the only element needed for 

economic success. Other factors such as access to markets and education levels also are 

important. How local leaders combine these assets along with investments, marketing, 

and policy decisions will play a significant role in determining future economic 

prosperity. 

 

Sample of Peer-Reviewed Research  

The following brief summary of peer-reviewed research on protected public lands may be 

useful to western communities working to promote a more robust economic future:  

 

 Protected public lands can and do play an important role stimulating economic 

growth—especially when combined with access to markets and an educated 

workforce—and are associated with some of the fastest growing communities in 

the West (Rasker 2006).  

 Wilderness designation enhances nearby private property value (Phillips 2004). 

 Western non-metropolitan counties with protected federal lands had faster 

employment growth and higher per capita income. Counties that had more than 30 

percent of the county’s land base in federal protected status increased jobs by 345 

percent over the last 40 years. By comparison, similar counties with no protected 

federal public lands increased employment by 83 percent. In addition, in 2010, 

per capita income in western non-metropolitan counties with 100,000 acres of 

protected public lands was on average $4,360 higher than per capita income in 

similar counties with no protected public lands (Rasker, Gude, and Delorey 2013).  

 Wilderness is associated with rapid population, employment, and personal income 

growth relative to non-Wilderness counties. Services jobs are increasingly mobile, 

and many entrepreneurs locate their businesses in areas with a high quality of life 

(Lorah and Southwick 2003).  

 Protected lands, and creating new visibility for them through designations, also 

helps safeguard and highlight the amenities that attract people and businesses. 

Higher population growth occurred in counties with amenities, which included 

climate, topography, and water area (McGranahan 1999).  

 Public lands conservation is associated with more robust population growth and 

slightly higher net migration rates in counties with more protected lands (Lewis, 

Hunt and Plantinga 2002).  

 While Wilderness recreation benefits to local communities are modest, the 

presence of Wilderness appears to draw residents and new economic activity, and 

has a substantial positive impact on local economies (Rudzitis and Johnson 2000).  

 A study of 250 non-metro counties in the Rocky Mountains found no evidence of 

job losses associated with Wilderness and no evidence that local economies more 

dependent on logging, mining, and oil and gas suffered job losses as a result of 

Wilderness designation (Duffy-Deno 1998).  

 Outdoor recreation is important to western economies. In New Mexico, for 

example, the Outdoor Industry Foundation (OIF) reports that active outdoor 

recreation contributes $6.1 billion annually to the state’s economy, supporting 

68,000 jobs. Nationally, OIF estimates an economic impact of $646 billion from 

active outdoor recreation (bicycling, camping, fishing, hunting, paddling, snow 
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sports, wildlife viewing, and trail-running, hiking, climbing), supporting 6.1 

million jobs (Outdoor Industry Foundation 2012).  

 For many seniors and soon-to-be retirees, protected public lands and recreation 

provide important aspects of a high quality of life. Non-labor sources of income 

already represent more than a third of all personal income in the West and will 

grow as the Baby Boomer generation retires (Frey 2006).  

 Protected natural amenities—such as pristine scenery and wildlife—help sustain 

property values and attract new investment (Deller and Tsai 2001).  

 

(citations are in Rasker 2016 online) 

 
THE ECONOMIC VALUE OF PROTECTING INVENTORIED ROADLESS AREAS: A SPATIAL 

HEDONIC PRICE STUDY IN NEW MEXICO GERMAN M. IZ ´ ON, MICHAEL S. HAND, MATIAS 

FONTENLA and ROBERT P. BERRENS  

 

“The objective of this paper is to examine the off-site benefits, as capitalized into housing values, of 

protecting 1.6 million acres of Inventoried Roadless Areas (IRAs) in the state of New Mexico, United 

States. In light of petitions filed by various U.S. states to maintain the status of IRAs as roadless lands, 

spatial hedonic price models are estimated and used to calculate the implicit value of IRAs in New Mexico. 

Findings show that a two-stage least squares (2-SLS), robust spatial-lag model is the most appropriate 

econometric representation of the hedonic price function, and that IRA lands are a significant and positive 

determinant of house value. After controlling for the presence of Wilderness Areas (WAs) and other 

characteristics, results indicate that, on average, there is a 5.6% gain in the property value of a house from 

being located in, or adjacent to, a Census tract with IRAs. In the aggregate, this gain represents 3.5% of the 

value of all owner-occupied units in New Mexico ($1.9 billion in capitalized value, or an annualized value 

in perpetuity of $95 million, assuming a 5% interest rate). (Contemporary Economic Policy (ISSN 1465-

7287) Vol. 28, No. 4, October 2010, 537–553).” 

 

From Loomis and Richardson (2000) – Economic Values of Protecting roadless areas in the United States 

(The Wilderness Society) (also see - http://www.wilderness.net/library/documents/loomis1.pdf) 
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Also from “A Synthesis of the Economic Values of Wilderness.” Thomas P. Holmes, 

J.M. Bowker, Jeffrey Englin, Evan Hjerpe, John B. Loomis, Spencer Phillips, and Robert 

Richardson 2015. J. Forestry 113 
 

“Early applications of wilderness economic research demonstrated that the values of natural amenities and 

commodities produced from natural areas could be measured in commensurate terms. To the surprise of 

many, the economic values of wilderness protection often exceeded the potential commercial values that 

might result from resource extraction. Here, the concepts and tools used in the economic analysis of 

wilderness are described, and the wilderness economic literature is reviewed with a focus on understanding 

trends in use, value, and economic impacts. Although our review suggests that each of these factors is 

trending upward, variations in research methods plus large gaps in the literature limit understanding of 

long-run trends. However, as new data on wilderness use, visitor origins, and spatially referenced features 

of landscapes are becoming increasingly available, more robust economic analysis of both onsite and 

offsite wilderness economic values and impacts is now becoming possible.” 
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For further citations on economic importance of protected areas and a more 

comprehensive review of this topic, we have attached comments on the economics 

chapter from Ernie Niemi (Attachment A) and from a prior publication on the economic 

value of roadless areas by Southwick Associates (Attachment B). The work of Power 

(2006) also should be noted in your chapter review this work was critical of the NWFP 

economic assumptions.  

 

ADDITIONAL CONCERNS AND RECOMMENDATIONS 

 

Coarse and fine filter - The discussion of coarse- and fine-filter approaches beginning on 

p. 23 is incomplete and should be expanded. The NWFP does not exist in a vacuum. If 

the main problem here is incompatibility of the conservation strategy designed for late-

successional vs. early seral communities, then the way to resolve that is to manage the 

dry forests for more mixed-severity ignitions outside of the wildland-urban interface. The 

discussion of compatibility is therefore a red herring – as it sets up the NWFP as an either 

or dichotomy of seral stages– when in fact federal agencies can manage dry forests for a 

range of seral types by implementing the Cohesive Fire Management Strategy of the 

Forest Service allowing the use of managed wildfires. This discussion harkens back to the 

debate over whether a mixed-severity fire in dry forests within the range of the Northern 

Spotted Owl is negative, positive, or neutral (see our comments on Chapter 4). So long as 

high-severity patch sizes do not exceed some yet to be defined threshold, managing for 

mixed-severity fires in dry forests should achieve compatibility among seral stages and 

complementarity of the NWFP with comprehensive fire management policies. Simply 

put, if the problem is not enough complex early seral, then let more fires burn in mature 

forests as this is the best way to produce complex early seral vegetation (Swanson et al. 

2011, DellaSala et al. 2014).  

 

For additional discussion of the coarse- and fine-filter conservation strategy, please refer 

to DellaSala et al. (2015a) and Noon et al. 2003 (Conservation planning for US National 

Forests: conducting comprehensive biodiversity assessments.  Bioscience 53:1217-1220). 

 

Aquatic habitat – the discussion of roads (p. 30) is relegated to 3 lines (lines 7-9). Roads 

are one of the most pervasive and chronic impacts to ecosystem and watershed integrity 

(see Ibisch et al. 2017). Surely, they deserve a more comprehensive summary than this. 

We refer you to our comments in Chapter 3 and include a detailed summary of road 

impacts from a global synthesis recently published in Science (Appendix C). We also 

refer you to the aquatic comments provided by conservation groups.  

 

Clarifying statements needed – Until all remaining federal LS/OG is conserved, we 

disagree with the statement that the “fine filter conservation of survey and manage 

species……may now be less important” (p. 57, line 16-17). Chapter authors should also 

cite Molina et al. (2006) for the importance of the survey and manage program and the 

need to continue the program. This is especially relevant given that the BLM has moved 

away from the NWFP framework and the NWFP implementation could be changed in 

future plan revisions. Based on this uncertain risk, the continuation of the program is a 
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necessary application of the precautionary principle given the ongoing threat to log 

LS/OG and its rarity outside federal ownerships.  

 

The statement about Carroll et al. (2010-cited in the chapter) (p. 50, line 4-6) should be 

modified to include clearer interpretation regarding what these authors actually meant: 

“The current reserve system, which is biased towards high-elevation areas, is suboptimal 

to protect native species under current climate, but will become increasingly important as 

climate warms and species move upslope.” 

 

The wording of “salvage logging” (p. 53, line 5-7) as a benefit is odd. It opens with “the 

benefits of salvage logging after wildfire” but then concludes there are very few benefits. 

Nearly all the wildlife and forest ecology literature on post-fire logging has documented 

extensive impacts, not benefits (an entire book was written about this – Lindenmayer et 

al. 2008, and several special feature summary articles in Conservation Biology (2008), 

DellaSala et al. 2015b). Yet the discussion comes across as benefits when in fact post-fire 

logging is most impactful to ecosystems. There is also a statement about how most of the 

benefits include “reducing subsequent fire effects.” Again this conflicts with the 

published literature of post-fire logging impacts, particularly Donato et al. (2006-cited in 

the chapter) and Thompson et al. (2007-cited in the chapter).  

Regional scale issues and challenges (p. 47, line 20-23) – this discussion should address 

forest plan revisions of the BLM as successful implementation of the NWFP depends on 

a regional framework that includes all federal landowners and not just the Forest Service. 

Notably, BLM has moved away from the reserve design and Aquatic Conservation 

Strategy of the NWFP (see our comments in Chapter 3). Therefore, the chapter synthesis 

should discuss this development in the context of cumulative impacts from changes in 

land management strategies affecting the efficacy of the NWFP.  

Additional citations –cite Strittholt et al. (2006) on historical and current amounts of 

LS/OG (as of 2000 data). Cite Brandt et al. (2014) on ecosystem service values quantified 

for the coastal temperate rainforests that include portions of the NWFP area (this should 

be used to replace the statement that these services are largely unquantified – p. 55, line 

2).  

CONCLUSIONS 

 

Our comments are meant to address areas of debate, uncertainty, bias, and need for 

improvements in the synthesis so that it is based on the best available science as required 

by the 2012 planning rule and meets the standards implicit to a highly influential 

assessment as defined by OMB. We specifically call these issues to the attention of the 

peer reviewers so that they are fully aware of where improvements to the chapters are 

most warranted in order to comport with best available science. To summarize, the noted 

deficiencies include:  

 

(1) Biases in the fire and aquatics chapters pertaining to incomplete literature reviews, 
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mischaracterizations, and denigration of published literature the authors disagree with 

(without rebuttal from those authors);  

 

(2) Lack of recognition of fundamental conservation biology approaches that include 

fixed reserves, connectivity, ecological stage, GAP analysis, and climate refugia as robust 

conservation strategies in dynamic landscapes;  

 

(3) The need to include effects of changes in land management approaches on BLM lands 

that now depart from key provisions of the NWFP, including the reserve network and 

Aquatic Conservation Strategy; and  

 

(4) Inadequate attention to cumulative impacts of multiple land-use stressors (e.g., 

livestock grazing, roads, ORVs, mining, biomass utilization, invasives) that act in concert 

with climate change on federal lands and surroundings.  
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  August 26, 2016  

 

August 29, 2016 

Paul Souza, Regional Director 

U.S. Fish and Wildlife Service, Pacific Southwest Region 

2800 Cottage Way 

Sacramento, CA  95825 

 

Dear Mr. Souza,  

 

On behalf of the John Muir Project (JMP) and the Wild Nature Institute (WNI), we are 

submitting the following information in further support of the December 2014 Petition to list the 

California spotted owl (Strix occidentalis occidentalis) under the ESA.  We write to address a 

new study upon which the U.S. Forest Service relies in its August 2016 decision on the “Rim 

Fire Reforestation” Project.  Most significantly, the Project Decision illustrates that the U.S. 

Forest Service intends to continue to log important owl habitat by wrongly relying on this new 

study, and we therefore wish to bring this information to your attention as it directly implicates 

the ability of California spotted owl habitat to be maintained for the future.  

 

The Rim Fire Reforestation Project proposes to intensively log over 15,000 acres of currently 

intact, and ecologically vital, post-fire, snag forest habitat
1
 using ground-based logging 

machinery that results in the death of the great majority of the currently abundant natural 

regeneration of conifers and oaks.  Further, these logged snags would be sold to biomass logging 

companies that would burn them as bioenergy, pumping many thousands of tons of greenhouse 

gases into the atmosphere.  After conducting the intensive logging, the Project then plans to 

cause even greater harm by spraying toxic herbicides to kill the native post-fire shrubs that 

would otherwise support abundant avian biodiversity.
2
  Numerous scientific studies indicate that 

snag forest habitat is comparable to unburned old forest in terms of native biodiversity and 

wildlife abundance, and many rare, imperiled, and declining wildlife species have evolved to 

depend on either the snags or the shrub/understory components of this rich habitat.  With regard 

to the spotted owl, studies (e.g., Bond et al. 2009, Bond et al. 2013) show that the owls have been 

found to preferentially forage in snag forest habitat when it is left unlogged, likely due to the 

complex forest structure available in such habitat and the prey available in such habitat. 

 

On pages 4 and 12 of the Rim Fire Reforestation Project Decision, the Forest Service cites to a 

study, Jones et al. (2016), which reported a reduction in California spotted owl occupancy as a 

result of the King fire of 2014 on the Eldorado National Forest.  On page 12 of the August 2016 

Decision, the Forest Service states that “Jones and others (2016) demonstrate that mega-fires 

                                                
1
 Snag forest habitat refers to mature forest (pre-fire) that has now experienced high-intensity fire 

thus creating a high density of standing dead trees. 
2
 The Forest Service claims that the shrubs will outcompete the growing conifers but in fact the 

shrubs can help the conifers by providing them cover from herbivory, etc. 

Christina
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such as the Rim Fire are a threat to spotted owls and other old-forest associated species” and 

quotes a statement from the paper’s authors that “forest ecosystem restoration and old-forest 

species conservation may be more compatible than previously believed”.  The Forest Service 

describes the Rim fire logging/herbicide/artificial planting Project as furthering the sort of “forest 

ecosystem restoration” that is advocated by Jones et al. 2016.   

 

As discussed below, the Rim Fire Reforestation Project and Decision’s reliance on Jones et al. 

(2016) is misguided for a number of reasons, and as a result, owl habitat is being lost under the 

guise of “forest restoration” at a time when the owls are already experiencing substantial 

population declines (e.g., Connor et al. 2013, discussed at length in our 2014 Petition). 

 

First, in relying upon Jones et al. (2016) to promote the Rim Reforestation Decision, the Forest 

Service neglects to mention that a peer-reviewed published study, Lee and Bond (2015), already 

examined the Rim fire area and reported some of the highest California spotted owl occupancy 

levels ever found anywhere in the Sierra Nevada at one-year post-fire in the Rim fire, before 

post-fire logging.  This indicates that owl occupancy likely increased after the fire and is thus 

directly contrary to the assertions being made by the Forest Service to log the area under the 

false pretense of “forest restoration.” 

 

Second, in several serious ways, Jones et al. (2016) misrepresents California spotted owl 

occupancy and foraging data in the King fire, creating a false impression of a substantial 

reduction in owl occupancy in the King fire area, and falsely reporting that the owls avoided 

foraging in high-intensity fire areas.  As we discuss below, neither of these conclusions is 

accurate, and Jones et al. (2016) failed to properly portray the King fire owl data by: 

 

• Characterizing spotted owl territories in the King fire as “extinct” in 2015 when, in fact, 

the Forest Service’s own owl surveys report they were occupied in 2015. 

 

• Claiming owl territories were rendered “extinct” by the King fire when, in fact, several of 

these territories were not occupied by spotted owls prior to the King fire.  

 

• Asserting that only 2% or less of the owl territories in the King fire had been subjected to 

post-fire logging by the beginning of the 2015 spotted owl nesting season when, in 

reality, several territories that lost occupancy had far higher levels of post-fire logging.   

 

• Asserting that spotted owls were avoiding high-intensity fire areas for foraging, but 

neglecting to incorporate available data regarding the presence of pre-fire and post-fire 

logging with respect to owl use of high-intensity fire areas.  Not all high-intensity fire 

areas are the same and instead will reflect their pre-fire condition (e.g., unlogged mature 

forest versus an even-aged tree plantation) and post-fire condition (e.g., if logged post-

fire).  Here, once the condition of the high-intensity fire areas is addressed, the results 

show that the owls were preferentially selecting high-intensity fire areas where no 

clearcutting had occurred—i.e., they were foraging in snag forest habitat more than 

would be expected based on its availability in their territories.  

 

• Using a false population trendline, masking the fact that 2015 owl occupancy levels in 



the King fire are consistent with the two-decade declining population trendline, and do 

not represent a downward departure from the existing trend.     

 

Below we discuss these points in greater detail.  

 

With regard to the spotted owl occupancy figures reported by Jones et al. (2016) in the King fire, 

the authors failed to report two territories that were occupied in 2015 (one year after the fire): 

ELD085 and PLA016.
3
  Jones et al. (2016) also claim that the King fire rendered owl territories 

PLA043, PLA049, ELD060, PLA065, and PLA007 “extinct”, but none of these territories were 

occupied in 2014, prior to the fire, and most of these had not been occupied since 2010 or 2011.  

Exacerbating this, Jones et al. (2016) reported territory “extinctions” for PLA039 and ELD012 

when, in fact, these territories remained occupied— the owls just shifted their location by several 

hundred meters.  The occupancy history of the owls in the Eldorado spotted owl study area, 

where Jones et al. (2016) was conducted, establishes that the owls regularly shift the location of 

their territories by several hundred meters or more from year to year, and the longstanding 

practice has appropriately been to recognize these as the same territories.  Jones et al. (2016) did 

not follow this standard practice, however, which inflated their “extinction” figures by 

improperly classifying minor annual shifting as lost occupancy.   

 

Moreover, Jones et al. (2016) dismissed post-fire logging as a concern, claiming that only about 

2% of the area in the owl territories had been post-fire logged.  However, several territories that 

were not occupied one year after the fire were subjected to much higher levels of post-fire 

logging, including PLA113, PLA012, PLA109, and PLA015, averaging approximately 15%, 

with post-fire logging coming within 300 meters or less of nest/roost sites in most cases, based 

on our assessment, using Google Earth (see, e.g., Figure 1 below).  Clark (2007) found such 

levels of post-fire logging to be associated with a loss of spotted owl occupancy.  Further, Jones 

et al. (2016) claim that post-fire logging was an “uninformative parameter”, but only seven 

territories had post-fire logging (in addition to the four territories mentioned above, PLA016, 

PLA051, and PLA067 each had approximately 4-5% post-fire logging), yet post-fire logging was 

part of the second-ranked model in Jones et al. (2016) pertaining to territory “extinction” (see 

WebTable 3 [available at: http://onlinelibrary. wiley.com/doi/10.1002/fee.1298/suppinfo]).  And, 

when the high-severity fire proportion was held constant at 50%, the probability of a territory not 

being occupied in 2015 went from 38% (with 0% post-fire logging) up to 67% (with 33% post-

fire logging) (see WebFigure 5b [available at: http://onlinelibrary. 

wiley.com/doi/10.1002/fee.1298/suppinfo]).  There is no statistical basis in AIC model selection 

to dismiss a second-ranked model as being unimportant, as Jones et al. (2016) did here.  

Jones et al. (2016) pertained only to the northern half of the King fire.  Below are the spotted owl 

occupancy results from Forest Service surveys just before the fire and at one-year post-fire, for 

the northern half of the King fire area.  Once the confounding influence of post-fire logging is 

                                                
3
  PLA016, which is partially in the large high-intensity fire patch, was not acknowledged at all 

by Jones et al. (2016: Figure 2).  Jones et al. (2016: Figure 2) show an unoccupied territory (the 

southern-most territory shown on their Figure 2) on the southwestern edge of the historical area 

occupied by ELD085, while Forest Service surveys report ELD085 occupied by a pair of spotted 

owls several hundred meters northeast of this location in 2015, within the large high-intensity 

fire patch.   



reduced by eliminating the four logged territories, it becomes clear that, even in the northern half 

of the King fire, where the fire burned most intensely, spotted owl occupancy changed very little 

from pre-fire to post-fire (see Table 1 below).   

 

Table 1.  Spotted owl occupancy in 2014 and 2015 in the northern half of the King fire (in the 

Jones et al. 2016 study area) in territories with no post-fire logging, or <5% post-fire logging.  

 

Territory 2014 Occupied? 2015 Occupied? 

 

PLA039  Y   Y 

ELD085  Y   Y 

PLA043  N   N 

PLA040  Y   Y 

PLA049  N   N 

PLA050  Y   N 

ELD012  Y   Y 

ELD060  N   N  

PLA038  N   Y 

PLA067  Y   N 

ELD058  Y   N 

ELD086  Y   Y 

PLA016  Y   Y 

ELD057  Y   N 

PLA122  N   Y 

PLA065  N   N 

PLA051  N   Y 

PLA007  N   N 

      Y (new territory, as reported by Jones et al.) 

 

Occupancy:   56%   53% 

 

Perhaps more importantly, while Jones et al. (2016) repeatedly make claims about the King fire 

as a whole, their results pertain only to the northern half of the fire, as discussed above.  When 

the entire King fire is assessed, spotted owl occupancy increased slightly from a pre-fire level of 

50% to a post-fire level of 52%, or 56% if the four post-fire logged territories are excluded (see 

Appendices A and B below).  While a larger number of spotted owl territories were surveyed in 

the King fire area in 2015 than in 2014, in both cases the number of territories surveyed represent 

a statistical large sample and should be representative of occupancy in the area in each year.  

 

With regard to the spotted owl foraging component of Jones et al. (2016), the authors failed to 

distinguish high-intensity fire areas in pre-fire or post-fire clearcuts (which are pervasive in the 

King fire area) from intact snag forest habitat created by high-intensity fire occurring in mature 

conifer forest which has not been logged.  This is a serious error, particularly in light of the 

failure of Jones et al. (2016) to acknowledge the findings of Bond et al. (2009), which found that 

spotted owls preferentially selected high-intensity fire areas for foraging (likely due to enhanced 

small mammal prey base) in a landscape wherein pre-fire and post-fire logging were so minimal 



as to be nearly absent.   

 

Using the foraging locations from Jones et al. (2016: WebFigure 3), spotted owls in the King fire 

used snag forest habitat more than expected based on availability, and avoided areas where even-

aged logging occurred pre- or post-fire (pre-fire clearcuts and post-fire logging combined).  

Using Google Earth to identify even-aged logged areas, and using the same data and definition 

for high-severity fire as used by Jones et al. (2016), we found the following within a 1000-meter 

radius of territory centers: (1) unlogged high-intensity fire areas (snag forest habitat) comprised 

7.6% of the territory area, (2) even-aged logged areas (young tree plantations and post-fire 

clearcuts) that experienced high-severity fire comprised 3.4% of the territory area (the owls 

chosen by Jones et al. for their foraging analysis were only a small subset of all the owls in the 

King fire, and were near the edge of the fire), and (3) other categories (i.e., lower-intensity and 

unburned areas) comprised 89%.  Yet 10.3% of the 388 spotted owl foraging locations within a 

1000-meter radius of territory centers were in snag forest habitat (higher than would be expected, 

based on only 7.6% of the area being comprised of snag forest habitat), and only 0.03% of owl 

foraging locations were in even-aged logged areas, with the remainder in other areas (see, e.g., 

Figure 1 below).  This outcome is statistically significant (χ2
  = 15.03, degrees of freedom = 2, p 

< 0.001).  In other words, spotted owls were selecting snag forest habitat created by high-

intensity fire in mature conifer forest, rather than avoiding it, as Jones et al. (2016) misleadingly 

claim, but the owls avoided heavily logged areas, which often burned at high-intensity.   

 

 
 

Figure 1.  Pre-fire (2013) image of foraging locations (green dots), with high-severity fire 

patches (open red polygons) that occurred the following year in both pre-fire 

clearcuts/plantations (e.g., right side and lower center of image) and in mature forest (left side of 

image—i.e., snag forest habitat).  The owls were foraging in snag forest, but not in 



clearcuts/plantations that burned at high-severity.   

 
Finally, Jones et al. (2016) has additional flaws in its analyses that render the results and 

discussion incorrect, including:  

 

• Jones et al. (2016) improperly claimed that owl territories not occupied in a single year (2015)  

were “extinct”, despite the fact that any given spotted owl territory in this study area is only 

occupied, on average, approximately once every three years (see Appendix A below).   

 

• Very small sample sizes exist for the occupancy analysis.  The authors do not provide the 2014  

occupied site sample size, but the 2014 occupancy rate was 0.57, so one can compute 

approximate 2014 pre-fire occupied site sample sizes of 17 burned and 9 unburned sites.  Only 

14 burned sites were in the large high-severity patch in the northern part of the fire, so they are 

making a claim of substantial extinction effects from 8 severely burned, previously occupied 

sites, versus 9 unburned sites.  

 

• Excluding the temporal trend from the occupancy analysis.  This is a serious flaw because  

the local spotted owl population is in freefall in the Eldorado spotted owl density study area.  

Jones et al. (2016)’s Figure 3e portrayal of a hockeystick trend is thus ad hoc and unjustified.  

Occupancy was plummeting for 23 years and the authors claim the last year is lowest due to 

the King fire.  Here are the linear and quadratic trends they should have presented and 

included in their analysis of occupancy (Figure 2 below).  Including these pre-fire trends in the 

analysis would swamp the effect the authors attributed to fire.  

 

 
  

 

 

  



 
 

Figure 2.  Annual spotted owl site occupancy data from the 

Eldorado owl density study area with a quadratic trend (top), 

and Annual spotted owl site occupancy data from Eldorado 

owl density study area with linear trend (bottom).  

 

 

• Compositional analysis of foraging habitat as done by the Jones et al. (2016) paper is  

inappropriate for central place foragers like spotted owls.  By choosing owls located on the 

periphery of the fire (there were many in the interior of the King fire, in the southern half of 

the fire area, that could have been chosen, but were not), where most of the high-severity fire 

was a long distance from the territory centers, Jones et al. (2016) biased their findings 

regarding owl use of high-severity fire, and their radiotelemetry results and discussion are 

therefore invalid. 

 

• Page 304 of the paper states: “The observation that lower severity fire is benign, and perhaps 

even moderately beneficial, to spotted owls is consistent with previous studies (Roberts et al. 

2011; Lee et al. 2012).”  But both of those cited studies found no effect on occupancy from 

mixed-severity fire, as is common in the Sierra Nevada with a mix of low, moderate, and high 
severity burn.  Further, page 305 states, “because owls were not individually marked in the 
Rim Fire study, some detections at ‘occupied’ sites may have involved individuals from 

neighboring territories or non-territorial ‘floaters’ (Lee and Bond 2015), both of which may 

have contributed to inflated estimates of territory occupancy.”  This exact same situation exists 

in the data analyzed by Jones et al.  The data were collected as described in Tempel and 

Gutiérrez (2013): “We included both nocturnal and diurnal surveys in our occupancy 

analyses.”  During nocturnal surveys, leg bands are usually not resighted, therefore detections 

at occupied sites would have been similarly inflated by individuals from neighboring 

territories or non-territorial floaters.   

 

• Jones et al. (2016) openly advocate logging ostensibly to save the spotted owl from fire, but 

fail to note that both mechanical thinning and post-fire logging have been found to result in 

severe losses of spotted owl occupancy (numerous studies cited in Bond and Hanson 2014—



the California spotted owl ESA listing petition), and fail to note that the Forest Service’s own 

science concludes that large, weather-driven fires like the Rim and King fire are not curbed by 

reducing forest density and creating more “open” forest conditions.  With regard to the Rim 

fire, Lydersen et al. (2014) found, for example, the following: “Plots that burned on days with 

strong plume activity experienced moderate- to high-severity fire effects regardless of forest 

conditions, fire history or topography…Our results suggest that wildfire burning under 

extreme weather conditions, as is often the case with fires that escape initial attack, can 

produce large areas of high-severity fire even in fuels-reduced forests with restored fire 

regimes.”  

 

In summary, the Jones et al. (2016) paper is based upon serious errors and mischaracterizations 

of the data, and the authors’ advocacy for increased logging on Sierra Nevada national forests, 

and other forests in the range of the California spotted owl, is unwarranted and would further 

threaten this species.  Indeed, the fact that the Forest Service is already using this faulty study to 

promote intensive logging of over 15,000 acres of current snag forest habitat, within dozens of 

occupied California spotted owl territories analyzed by Lee and Bond (2015), indicates that the 

urgency and need to list the California spotted owl as threatened or endangered is increasing.  

 

 

Sincerely,  

 

Chad Hanson, Ph.D., Director     

John Muir Project of Earth Island Institute    

P.O. Box 697        

Cedar Ridge, CA  95924      

530-273-9290        

cthanson1@gmail.com      

 

 

Derek Lee, Ph.D., Principal Scientist   Monica Bond, M.S., Principal Scientist 

Wild Nature Institute     Wild Nature Institute 

P.O. Box 165      P.O. Box 165 

Hanover, NH  03755     Hanover, NH  03755 

415-630-3487      415-630-3487 

Derek@WildNatureInstitute.org   Monica@WildNatureInstitute.org 

 

 

 

 

 

 

 



Appendix A.  Results of Spotted Owl Territories Surveyed in 2014 

Throughout the King fire, Conducted Just Before the Fire Occurred 
  

CSO	PAC	 Best	Status/	
Year	Pre-Fire	
	

Pre-fire	Territory	
Occupancy	–	Latest	
Year	Occupied	
	

ELD0009	 S	/	2014	 2014	
ELD0012	 R	/	2014	 2014	
ELD0040	 P	/	2012	 2013	
ELD0051	 R	/	2014	 2014	
ELD0057	 R	/	2014	 2014	
ELD0058	 P	/	2013	 2014	
ELD0060	 P	/	2010	 2010	
ELD0068	 R	/	2014	 2014	
ELD0081	 S	/	2012	 2012	
ELD0085	 P	/	2014	 2014	
ELD0086	 R	/	2012	 2014	
ELD0140	 P	/	2012	 2013	
ELD0219	 P	/	2008	 2008	
PLA0007	 S	/	2013	 2013	
PLA0011	 P	/	2011	 2014	
PLA0012	 S	/	2011	 2011	
PLA0013	 S	/	2011	 2013	
PLA0015	 P	/	2012	 2013	
PLA0016	 P	/	2014	 2014	
PLA0038	 P	/	2008	 2008	
PLA0039	 R	/	2014	 2014	
PLA0040	 R	/	2014	 2014	
PLA0043	 S	/	2011	 2011	
PLA0049	 S	/	2011	 2011	
PLA0050	 R	/	2014	 2014	
PLA0051	 P	/	2013	 2013	
PLA0065	 R	/	2013	 2013	
PLA0067	 P	/	2014	 2014	
PLA0080	 S	/	2014	 2014	
PLA0098	 S	/	2014	 2014	
PLA0101	 R	/	2002	 2002	
PLA0109	 S	/	2013	 2013	
PLA0113	 P	/	2014	 2014	
PLA0122	 S	/	2010	 2010	

  

Summary: Of 34 territories surveyed in 2014 in what, soon thereafter, became the King fire 

area, 17 were occupied by spotted owls—50% pre-fire occupancy.   

 

 

 



Appendix B.  Results of Spotted Owl Territories Surveyed in 2015 

Throughout the King fire (7/15/15—blank spaces under Activity 

Center Status indicate no occupancy).  

 
Owl	PAC	 Activity	Center	Status	 Activity	

Center	
UTM	

		

ELD0001	 Pair	-	Nesting	Unknown	 		 		
ELD0009	 		 		 		
ELD0012	 Pair	-	Nesting	Confirmed	 722074	 4315729	
ELD0014	 Pair	-	Nesting	Unknown	 701229	 4300734	
ELD0015	 2	birds,	pair	status	unknown	 		 		
ELD0034	 2	birds,	pair	status	unknown	 705373	 4296012	
ELD0036	 		 		 		
ELD0040	 Verified	unoccupied	 		 		
ELD0042	 Resident	Single	 717709	 4301968	
ELD0043	 Status	Unknown	(Single	Owl)	 		 		
ELD0051	 Pair	--	Non-nesting	Confirmed	 717904	 4298526	
ELD0052	 		 		 		
ELD0054	 Status	Unknown	(Single	Owl)	 		 		
ELD0057	 Verified	unoccupied	 		 		
ELD0058	 Verified	unoccupied	 		 		
ELD0060	 Verified	unoccupied	 		 		
ELD0067	 Pair	-	Nesting	Unknown	 708220	 4301553	
ELD0068	 Verified	unoccupied	 		 		
ELD0071	 Pair	-	Nesting	Unknown	 		 		
ELD0081	 Verified	unoccupied	 		 		
ELD0085	 Pair	--	Non-nesting	Confirmed	 716876	 4311761	
ELD0086	 Pair	-	Nesting	Confirmed	 723908	 4320474	
ELD0097	 Pair	-	Nesting	Confirmed	 706020	 4311355	
ELD0140	 Verified	unoccupied	 		 		
ELD0206	 Status	Unknown	(Single	Owl)	 717984	 4294463	
ELD0213	 		 		 		
ELD0216	 Status	Unknown	(Single	Owl)	 		 		
ELD0217	 Status	Unknown	(Single	Owl)	 		 		
ELD0219	 Status	Unknown	(Single	Owl)	 		 		
ELD0300	 		 		 		
ELD0303	 		 		 		
ELD0315	 Pair	-	Nesting	Confirmed	 704137	 4294901	
ELD0320	 Pair	--	Non-nesting	Confirmed	 718688	 4302401	
PLA0007	 Verified	unoccupied	 		 		



PLA0011	 Verified	unoccupied	 		 		
PLA0012	 Verified	unoccupied	 		 		
PLA0013	 Verified	unoccupied	 		 		
PLA0015	 Verified	unoccupied	 		 		
PLA0016	 Pair	-	Nesting	Confirmed	 717549	 4323246	
PLA0038	 Pair	-	Nesting	Unknown	 713847	 4319734	
PLA0039	 Status	Unknown	(Single	Owl)	 		 		
PLA0040	 Pair	-	Nesting	Confirmed	 710927	 4314999	
PLA0043	 Verified	unoccupied	 		 		
PLA0049	 Verified	unoccupied	 		 		
PLA0050	 Verified	unoccupied	 		 		
PLA0051	 Pair	--	Non-nesting	Confirmed	 719885	 4326661	
PLA0065	 Verified	unoccupied	 		 		
PLA0067	 Verified	unoccupied	 		 		
PLA0080	 Status	Unknown	(Single	Owl)	 		 		
PLA0098	 Verified	unoccupied	 		 		
PLA0101	 Status	Unknown	(Single	Owl)	 		 		
PLA0109	 Verified	unoccupied	 		 		
PLA0113	 Verified	unoccupied	 		 		
PLA0122	 Status	Unknown	(Single	Owl)	 		 		

 

Summary: Of 54 territories surveyed in 2015 in the King fire area, 28 were occupied by spotted 

owls—52% pre-fire occupancy.  When the four post-fire logged territories are excluded, post-fire 

occupancy fire-wide was 56%.    

 



OPEN LETTER FROM 229 SCIENTISTS IN SUPPORT OF  
THE NORTHWEST FOREST PLAN AS A GLOBAL AND REGIONAL MODEL  

FOR CONSERVATION AND ECOSYSTEM MANAGEMENT 

June 14, 2012 
 

As scientists with backgrounds in natural resource management and ecology, we wish to 
express our full support for the Northwest Forest Plan (NWFP), a global model in ecosystem 
management and biodiversity conservation1. The protective provisions of the late-successional 
reserve (LSR) network and the Aquatic Conservation Strategy (ACS) are fundamental to the 
plan’s objectives and recent science confirms that these designations along with other elements 
of the NWFP are at least as vital today as they were when originally conceived by the plan’s 
architects2.  We are writing at this time, because we are concerned that the first forest-plan 
revision in the Pacific Northwest calls for dismantling key conservation biology principles of the 
NWFP by eliminating the LSR network and weakening the ACS.  
 

The proposed draft revised forest plan for the Okanogan-Wenatchee forest, located on the 
east slopes of the Cascade Range in Washington, proposes changing the LSR designation to 
“Restoration Areas” within which vague active management practices will take place and 
moving away from the more protective standards and guidelines of the ACS. The Forest Service 
cites climate-related predictions that call for a doubling or tripling of fire by century’s end in the 
Washington Cascades, and the agency claims that this, along with elevated insect and disease 
risks, is justification for eliminating reserve categories and weakening the ACS. However, even 
if such disturbances were to increase as a result of climate change, this is not cause for drastic 
measures that eliminate the region’s underlying conservation strategy, particularly given the 
NWFP is a robust conservation strategy that allows for restorative actions in its current land-use 
configurations.  
 

Under the NWFP, ∼30% (7.4 million acres) of federal lands in the Pacific Northwest that 
were traditionally managed for timber production were designated as LSRs to provide habitat for 
hundreds of wildlife species associated with older forests that have been greatly depleted by 
logging across the landscape. These reserves are not inviolate and allow for some forms of 
logging – thinning in young forests to accelerate late-successional development and fuel 
reduction for fire concerns – provided they comply with the plan’s standards and guidelines. The 
ACS, through its various components, including establishing Riparian Reserves and 
identification and protection of Key Watersheds, also was designed to restore and maintain 

                                                        
1DellaSala, D. A, & J. Williams. 2006. Northwest Plan Ten Years Later – how far have we come and where are we 
going. Conservation Biology 20:274-276. 
2See special feature in Conservation Biology 2006. Volume 20. Reeves, G. et al. 2004. The aquatic conservation 
strategy of the Northwest Forest Plan. Conservation Biology 20:319-329. Courtney, S.P et al. 2004. Scientific 
evaluation of the status of the northern spotted owl. Sustainable Ecosystems Institute, Portland, Oregon. 
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ecological processes for aquatic and riparian areas. These areas have shown measurable 
improvements in watershed conditions since the plan’s inception3.  
 

The architects of the NWFP envisioned the LSR network as a regional and robust 
conservation strategy of sufficient redundancy in late-successional forest types, so that 
disturbance-related reductions in any given type would not affect the overall conservation 
strategy for that type. The reserves also were designed to be an interconnected ecosystem to 
accommodate wildlife shifts from recently disturbed to undisturbed areas. Protected reserves like 
those in the NWFP remain the cornerstone of scientifically sound conservation strategies 
globally, especially as threats to fundamental ecosystem services accelerate from climate change 
and land-use stressors. However, in the Pacific Northwest there have been attempts by federal 
agencies at weakening reserve protections or eliminating them entirely in favor of untested non-
reserve, active management approaches as reflected by elements of earlier (2006, 2008) drafts of 
the northern spotted owl recovery plan. The Wildlife Society, Society for Conservation Biology, 
and American Ornithologists Union summarily rejected these approaches in peer review as being 
scientifically incredulous4.  
 

The conservation foundation of the NWFP, which is rooted in fixed reserves, has been 
broadly supported in the scientific literature5. This is largely because the reserve network is the 
backbone to a regional conservation strategy for hundreds of species that depend on older forests 
that are relatively rare on surrounding nonfederal lands. The older forests and intact watersheds 
that these reserves protect, or seek to restore, also provide a myriad of related ecosystem 
benefits, including storing vast quantities of atmospheric carbon in live and dead trees and soils 
important in climate regulation, refugia and a relatively connected landscape for climate-forced 
migrations of wildlife in search of cool, moist conditions, and high quality water for aquatic 
organisms and people. Notably, in a five-year status review of the northern spotted owl, 
scientists6 concluded that there was no reason to depart from the NWFP and that the situation for 
the owl would be bleaker today if not for the NWFP7. In addition, the U.S. Fish and Wildlife 
Service in its 2011 revised critical habitat proposal for the owl stated that “results from the first 
decade of monitoring do not provide any reason to depart from the objective of habitat 
maintenance and restoration as described in the Northwest Forest Plan.” Recent science on 

                                                        
3Reeves, G. Ibid. 
4http://www.fws.gov/oregonfwo/Species/Data/NorthernSpottedOwl/Recovery/Plan/ 
5Courtney, S.P. et al. 2004. Ibid. Lint, J. 2005. Population status and trends. Pages 7–19 in J. Lint, technical 
coordinator. Northwest Forest Plan—the first 10 years (1994–2003): status and trends of northern spotted owl 
populations and habitat. U.S. Forest Service General Technical Report PNW-GTR-648, Pacific Northwest Research 
Station, Portland, Oregon. DellaSala, D. A., & J. Williams. Ibid 
6Courtney et al 2004. Ibid. 
7Anthony, R.G. et al. 2006. Status and trends in demography of northern spotted owls, 1985–2003. Wildlife 
Monograph No. 163. 

http://www.fws.gov/oregonfwo/Species/Data/NorthernSpottedOwl/Recovery/Plan/


climate change refugia also documents the importance of protecting old forests in reserves as 
climatic refugia.8  
 

The Okanagan dry forest ecoregion was identified by the World Wildlife Fund as 
nationally significant but critically endangered due to extensive logging, grazing, mining, road 
building, fire suppression and other land-use disturbances9.  Over half of the region’s old forests 
have been logged and few intact areas remain.10 The onset of climate change combined with 
ongoing land-use stressors pose unprecedented threats to key ecosystem services such as high 
quality water, carbon stored in old-forest ecosystems and wetlands, and fish and wildlife habitat. 
The continuation of the reserve network that includes both the LSRs and ACS among other land 
designations is even more fundamental today precisely because of climate change -- reducing 
these protections is neither consistent with conservation nor science-based climate adaptation or 
mitigation strategies.  
 
Sincerely,    * Affiliations are listed for identification purposes only. 
 
 
Lead Signatories: 

Dominick A. DellaSala, Ph.D.   James Karr, Ph.D. 
President and Chief Scientist    Professor Emeritus 
Geos Institute      University of Washington 
Ashland, Oregon      Sequim, Washington 
 
Robert G. Anthony, Ph.D.    Thomas Michael Power, Ph.D. 
Professor of Wildlife Ecology   Research Professor 
Oregon State University    University of Montana 
Corvallis, Oregon     Missoula, Montana 
 
E. Charles Meslow     Jack E. Williams, Ph.D. 
USGS (retired)     Senior Scientist 
Corvallis, Oregon     Trout Unlimited 
       Medford, Oregon 
  

                                                        
8Olson, D.M., et al. 2012. Climate change refugia for biodiversity in the Klamath-Siskiyou ecoregion. Natural Areas 
Journal 32:65-74.  
9Ricketts et al. 1999. Terrestrial ecoregions of North America: a conservation assessment. Island Press, Washington, 
D.C. 
10Strittholt et al. 2006. Status of mature and old-growth forests in the Pacific Northwest, Conservation Biology 
20:363-374. 



Additional Signatories: 

Paul Alaback, Ph.D. 
Professor Emeritus of Ecology 
University of Montana 
Missoula, Montana 
 
John Alcock, Ph.D. 
Emeritus Professor 
Arizona State University 
Tempe, Arizona 
 
Peter Alpert, Ph.D. 
Professor 
University of Massachusetts 
Amherst, Massachusetts 
 
Kayce Anderson, Ph.D. 
Colorado State University 
Glenwood Springs, Colorado 
 
Steven C. Anderson, Ph.D. 
Professor Emeritus 
University of the Pacific  
California Academy of Sciences 
Stockton, California 
 
William D. Anderson, Jr., Ph.D. 
Professor Emeritus 
College of Charleston 
Charleston, South Carolina 
 
Greg H. Aplet, Ph.D. 
Senior Forest Scientist 
The Wilderness Society 
Denver, Colorado 
 
William L. Baker, Ph.D. 
Professor 
University of Wyoming 
Laramie, Wyoming 
 
Jesse R. Barber, Ph.D. 
Assistant Professor 
Boise State University 
Boise, Idaho 
 

Linda Sue Barnes, Ph. D. 
Professor of Biology (Emeritus) 
Methodist University 
Wade, North Carolina 
 
Roger G. Barry, M.Sc., Ph.D. 
Distinguished Professor Emeritus 
National Snow & Ice Data Center 
Boulder, Colorado 
 
Andrew M. Barton, Ph.D. 
Professor of Biology 
University of Maine, Farmington 
Farmington, Maine 
 
Peter B. Bayley, Ph.D. 
Courtesy Faculty 
Oregon State University 
Corvallis, Oregon 
 
Constance Dustin Becker, Ph.D. 
International Conservation Projects 
     Coordinator 
Life Net Nature 
Wilcox, Arizona 
 
Craig W. Benkman, Ph.D. 
Professor 
University of Wyoming 
Laramie, Wyoming 
 
Michael V. L. Bennett, D.Phil. 
Professor 
Albert Einstein College of Medicine 
Bronx, New York 
 
Robert L. Beschta, Ph.D. 
Emeritus Professor 
Oregon State University 
Corvallis, Oregon 
 
Del Blackburn, M.S. 
Clark College (retired) 
Worley, Idaho 
 



Jim Boone, Ph.D. 
Ecologist 
Desert Wildlife Consultants, LLC 
Las Vegas, Nevada 
 
Richard Bradley, Ph.D. 
Associate Professor 
Ohio State University 
Delaware, Ohio 
 
Bill Bridgeland, Ph.D. 
Refuge Biologist 
USFWS 
Bandon, Oregon 
 
James H. Brown, Ph.D. 
Distinguished Professor of Biology 
University of New Mexico 
Albuquerque, New Mexico 
 
Daniel R. Brumbaugh, Ph.D. 
University of California, Santa Cruz 
Santa Cruz, California 
 
Peter F. Brussard, Ph.D. 
Professor Emeritus 
University of Nevada, Reno 
Reno, Nevada 
 
Thomas Buckley, Ph.D. 
Assistant Professor 
Sonoma State University 
Rohnert Park, California 
 
Harold L. Burstyn, Ph.D., J.D. 
Adjunct Professor 
Syracuse University 
Syracuse, New York 
 
David Byman, Ph.D. 
Assistant Professor of Biology 
Penn State University 
Clarks Summit, Pennsylvania 
 
Alan B. Cady, Ph.D. 
Professor of Zoology 

American Arachnological Society 
Oxford, Ohio 
 
Philip Cafaro, Ph.D. 
Professor of Philosophy 
Colorado State University 
Fort Collins, Colorado 
 
John Cairns, Jr., Ph.D. 
University Distinguished Professor 
Virginia Tech 
Blacksburg, Virginia 
 
John R. Cannon, Ph.D. 
Senior Scientist 
Conservation Biology 
Front Royal, Virginia 
 
Ken Carloni, Ph.D. 
Associate Professor of Biology 
Umpqua Community College 
Roseburg, Oregon 
 
Ron Carroll, Ph.D. 
Director of River Basin Center 
University of Georgia 
Athens, Georgia 
 
Donna  Cassidy-Hanley, Ph.D. 
Freeville, New York 
 
Norman L. Christensen, Ph.D. 
Research Professor and Founding Dean 
Duke Univ., Nicholas School of the Env. 
Durham, North Carolina 
 
John A. Cigliano, Ph.D. 
Associate Professor of Biology, 
Cedar Crest College 
Allentown, Pennsylvania 
 
Neil S. Cobb, Ph.D. 
Director 
N. Arizona Univ. Center for Env. Research 
Flagstaff, Arizona 
 



Phyllis D. Coley, Ph.D. 
Distinguished Professor 
University of Utah 
Salt Lake City, Utah 
 
Liza Comita, Ph.D. 
Columbus, Ohio 
 
Joseph A. Cook, Ph.D. 
Professor of Biology 
University of New Mexico 
Albuquerque, New Mexico 
 
Ian M. Cooke, Ph.D. 
Professor Emeritus of Zoology  
University of Hawaii 
Honolulu, Hawaii 
 
Paul Corogin, M.S. 
Gainesville, Florida 
 
Frank Lance Craighead, Ph.D. 
Director 
Craighead Institute 
Bozeman, Montana 
 
David A. Culver, Ph.D. 
Professor Emeritus 
Ohio State University 
Columbus, Ohio 
 
Luise K. Davis, Ph.D. (retired) 
Society of Wetland Scientists 
Pittsburgh, Pennsylvania 
 
Paul Dayton, Ph.D. 
Professor 
Scripps Institution of Oceanography 
La Jolla, California 
 
James E. Deacon, Ph.D. 
Distiguished Professor Emeritus 
University of Nevada, Las Vegas 
Henderson, Nevada 
 
 

Amy L. Denton, Ph.D. 
Associate Professor and Chair of Biology 
California State Univ., Channel Islands 
Camarillo, California 
 
Alan Dickman, Ph.D. 
Director, Environmental Studies Program 
University of Oregon 
Eugene, Oregon 
 
Brett G. Dickson, Ph.D. 
Assistant Research Professor 
Northern Arizona University 
Flagstaff, Arizona 
 
Alex Doetsch, Ph.D. 
Professor 
College of Southern Idaho 
Twin Falls, Idaho 
 
Dana Dolsen, M.Sc. 
Scientist 
University of Alberta alumnus 
Salt Lake City, Utah 
 
Craig C. Downer, M.S. 
President 
Andean Tapir Fund; IUCN SSC 
Minden, Nevada 
 
R. Scot Duncan, Ph.D. 
Assistant Professor 
Birmingham-Southern College 
Birmingham, Alabama 
 
Greg Eaton, Ph.D. 
Professor 
Lynchburg College 
Lynchburg, Virginia 
 
William Edelglass, Ph.D. 
Professor of Philosophy and  
     Environmental Studies 
Marlboro College 
Marlboro, Vermont 
 



Norman Ellstrand, Ph.D. 
Professor 
Riverside, California 
 
Tracy S. Feldman, Ph.D. 
Assistant Professor 
University of Wisconsin, Stevens Point 
Stevens Point, Wisconsin 
 
Doug Fischer, Ph.D. 
Assistant Researcher 
University of California, Santa Barbara 
Santa Barbara, California 
 
Thomas L. Fleischner, Ph.D. 
Professor of Environmental Studies 
Prescott College 
Prescott, Arizona 
 
Michael W. Fox, Ph.D., D.Sc. 
Minneapolis, Minnesota 
 
Christopher A. Frissell, Ph.D. 
Research Aquatic Ecologist 
Polson, Montana 
 
Jed Fuhrman, Ph.D. 
Professor 
University of Southern California 
Los Angeles, California 
 
Michael M. Fuller, Ph.D. 
Adjunct Professor of Biology 
University of New Mexico 
Albuquerque, New Mexico 
 
Stephen W. Fuller, Ph.D. 
Professor of Biological Sciences 
University of Mary Washington 
Fredericksburg, Virginia 
 
Daniel Gavin, Ph.D. 
Associate Professor 
University of Oregon 
Eugene, Oregon 
 

Donald Geiger, Ph.D. 
Professor Emeritus 
University of Dayton 
Dayton, Ohio 
 
Wynne Geikenjoyner, Ph.D. 
Flagstaff, Arizona 
 
T. Luke George, Ph.D. 
Emeritus Professor 
Humboldt State University 
Fort Collins, Colorado 
 
Jennifer Gervais, Ph.D. 
Wildlife Ecologist 
Oregon Wildlife Institute 
Corvallis, Oregon 
 
John H. Gibbons, Ph.D. 
National Academy of Engineering 
The Plains, Virginia 
 
Allen G. Gibbs, Ph.D. 
University of Nevada 
Las Vegas, Nevada 
 
Phil Gibson, Ph.D. 
Director, Kessler Atmospheric and 
     Ecological Field Station  
Associate Professor of Biology 
University of Oklahoma 
Norman, Oklahoma 
 
Thomas W. Giesen, M.S. 
University of Oregon 
Eugene, Oregon 
 
Scott Goetz, Ph.D. 
Senior Scientist 
Woods Hole Research Center 
Falmouth, Massachusetts 
 
Enrique Gomezdelcampo, Ph.D. 
Associate Professor 
Bowling Green State University 
Bowling Green, Ohio 



Robert D. Good, D.V.M., M.S. 
USDA/APHIS (retired) 
Chester, Maryland 
 
Steven Green, Ph.D. 
Professor 
University of Miami 
Coral Gables, Florida 
 
David Griffith, Ph.D. 
Visiting Professor of Biology 
Ferris State University 
Big Rapids, Michigan 
 
Gary D. Grossman, Ph.D. 
Professor 
University of Georgia 
Athens, Georgia 
 
Michael Hadjiargyrou, Ph.D. 
Associate Professor 
Stony Brook University 
Coram, New York 
 
John E. Hall, Ph.D. 
Professor Emeritus 
West Virginia University 
Morgantown, West Virginia 
 
Richard W. Halsey 
Director, California Chaparral Institute 
Escondido, California 
 
Steven W. Hamilton, Ph.D. 
Professor and Director 
Austin Peay State, Center for Field Biology 
Clarksville, Tennessee 
 
Chad Hanson, Ph.D. 
Director and Staff Scientist 
John Muir Project of Earth Island Institute 
Cedar Ridge, California 
 
Cheryl F. Harding, Ph.D. 
Professor 
New York, New York 

Leanna R. Heffner, Ph.D. Candidate 
University of Rhode Island 
Narragansett, Rhode Island 
 
Ken Helms, Ph.D. 
Research Assistant Professor 
University of Vermont 
Burlington, Vermont 
 
Bill Hilton Jr., M.S., M.A.T. 
Hilton Pond Center for Piedmont  
     Natural History 
York, South Carolina 
 
Karen Holl, Ph.D. 
Professor and Chair 
University of California, Santa Cruz 
Santa Cruz, California 
 
John R. Holloway, Ph.D. 
Research Professor 
Arizona State University 
Ashland, Oregon 
 
Richard T. Holmes, Ph.D. 
Professor Emeritus of Biology 
Dartmouth College 
Hanover, New Hampshire 
 
Emi Ito, Ph.D. 
Professor 
University of Minnesota 
Minneapolis, Minnesota 
 
David P. Janos, Ph.D. 
Professor of Biology 
University of Miami 
Coral Gables, Florida 
 
Charles H. Janson, Ph.D. 
Associate Dean 
University of Montana 
Missoula, Montana 
 
 
 



Daniel H. Janzen, Ph.D. 
Professor of Conservation Biology 
University of Pennsylvania 
National Academy of Sciences 
Philadelphia, Pennsylvania 
 
Robert L. Jarvis, Ph.D. 
Emeritus Professor 
Oregon State University 
Astoria, Oregon 
 
Mitchell M. Johns, Ph.D. 
Professor of Soils 
California State University 
Chico, California 
 
Alan R. P. Journet, Ph.D. 
Prof. Emeritus of Biology & Env. Science 
Southeast Missouri State University 
Ashland, Oregon 
 
Jacob Kann, Ph.D. 
Aquatic Ecologist 
Ashland, Oregon 
 
Sterling C. Keeley, Ph.D. 
Professor of Botany 
University of Hawaii, Manoa 
Honolulu, Hawaii 
 
John G. Kie, Ph.D. 
Research Professor 
Idaho State University 
Pocatello, Idaho 
 
Walter D. Koenig, Ph.D. 
Senior Scientist 
Cornell University 
Ithaca, New York 
 
Jason A. Koontz, Ph.D. 
Associate Professor 
Augustana College 
Rock Island, Illinois 
 
 

Marni Koopman, Ph.D. 
Climate Change Scientist 
Geos Institute 
Ashland, Oregon 
 
Andrew Kramer, Ph.D. 
Athens, Georgia 
 
Dana Krempels, Ph.D. 
Senior Lecturer 
University of Miami 
Miami, Florida 
 
Rebecca S. Lamb, Ph.D. 
Assistant Professor 
Ohio State University 
Columbus, Ohio 
 
Marc Lapin, Ph.D. 
Middlebury College 
Middlebury, Vermont 
 
Beverly Law, Ph.D. 
Prof. of Global Change Forest Science 
Oregon State University 
Corvallis, Oregon 
 
Paul A. Lefebvre, Ph.D. 
Professor 
University  of Minnesota 
St. Paul, Minnesota 
 
John Lill, Ph.D. 
Associate Professor of Biology 
George Washington University 
Washington, DC 
 
Harvey B. Lillywhite, Ph.D. 
Professor 
University of Florida 
Gainesville, Florida 
 
Joshua M. Linder, Ph.D. 
Assistant Professor 
James Madison University 
Harrisonburg, Virginia 



Steven R. Manchester, Ph.D. 
Curator of Paleobotany 
Florida Museum of Natural History 
Gainesville, Florida 
 
Janet Marsden, M.S., M.P.S. 
Syracuse, New York 
 
Patrick Martin, Ph.D. 
Associate Professor 
Colorado State University 
Fort Collins, Colorado 
 
Glenn R Matlack, Ph.D. 
Associate Professor 
Ohio University 
Athens, Ohio 
 
Michael Mazurkiewicz, Ph.D. 
Professor of Biological Sciences 
University of Southern Maine 
Portland, Maine 
 
John McLaughlin, Ph.D. 
Associate Professor 
Western Washington University 
Bellingham, Washington 
 
Gary K. Meffe, Ph.D. 
Adjunct Professor, University of Florida 
Gainesville, Florida 
 
Brian T. Miller, Ph.D. 
Professor of Biology 
Middle Tennessee State University 
Murfreesboro, Tennessee 
 
Kailen Mooney, Ph.D. 
Professor 
University of California, Irvine 
Irvine, California 
 
Kara Moore, Ph.D. 
Research Ecologist 
University of California, Davis 
Davis, California 

Vicki Moore, M.S. 
Tempe, Arizona 
 
Peter B. Moyle, Ph.D. 
Professor of Fish Biology 
University of California, Davis 
Davis, California 
 
Rob Mrowka, M.S. 
Ecologist 
Center for Biological Diversity 
North Las Vegas, Nevada 
 
Peter G. Murphy, Ph.D. 
Prof. Emeritus, Distinguished Faculty 
Michigan State University 
East Lansing, Michigan 
 
K. Greg Murray, Ph.D. 
Professor of Biology 
Hope College 
Holland, Michigan 
 
Philip Myers, Ph.D. 
Professor 
University of Michigan 
Ann Arbor, Michigan 
 
Knute Nadellhoffer, Ph.D. 
Professor 
University of Michigan 
Ann Arbor, Michigan 
 
Wolf Naegeli, Ph.D. 
Senior Research Scientist Emeritus 
University of Tennessee, Knoxville 
Knoxville, Tennessee 
 
Charles R. Neal, B.S. 
Ecologist 
U.S. Dept. of Interior (retired) 
Cody, Wyoming 
 
Jay A. Nelson, Ph.D. 
Professor, Towson University 
Towson, Maryland 



John C. Nemeth, Ph.D. 
President, CGJC Enterprises 
Christiansburg, Virginia 
 
Barry R. Noon, Ph.D. 
Professor of Wildlife Ecology 
Colorado State University 
Fort Collins, Colorado 
 
Elliott A. Norse, Ph.D. 
President 
Marine Conservation Institute 
Bellvue, Washington 
 
Gretchen North, Ph.D. 
Professor 
Occidental College 
Los Angeles, California 
 
Alison Nurok, Ph.D. 
Middlebury, Vermont 
 
Dennis Odion, Ph.D. 
Department of Environmental Studies 
Southern Oregon University 
Ashland, Oregon 
 
Charles Olmsted, Ph.D. 
Professor Emeritus 
University of Northern Colorado 
Greeley, Colorado 
 
Theodore J. Papenfuss, Ph D. 
Research Scientist 
University of California, Berkeley 
Berkeley, California 
 
Michael S. Parker, Ph.D. 
Professor of Biology 
Southern Oregon University 
Ashland, Oregon 
 
Gustav Paulay, Ph.D. 
Professor & Curator 
University of Florida 
Gainesville, Florida 

Barbara L. Peckarsky, Ph.D. 
Honorary Fellow and Adjunct Professor 
University of Wisconsin, Madison 
Madison, Wisconsin 
 
David A. Perry, Ph.D. 
Professor Emeritus 
Oregon State University 
Taos, New Mexico 
 
Steven Phillips, Ph.D. 
Research Scientist 
AT&T 
New York, New York 
 
Anna Pidgeon, Ph.D. 
Assistant Professor 
Univ. of Wisconsin, Madison 
Madison, Wisconsin 
 
Stuart Pimm, Ph.D. 
Doris Duke Professor of Conservation 
Duke University 
Durham, North Carolina 
 
Tony Povilitis, Ph.D. 
Director 
Life Net Nature 
Willcox, Arizona 
 
Jessica D. Pratt, M.S. 
University of California, Irvine 
Costa Mesa, California 
 
James J. Provenzano, M.A., C.Ph. 
President 
Clean Air Now 
Los Angeles, California 
 
Robert Michael Pyle, Ph.D. 
Founder 
Xerces Society 
Gray's River, Washington 
 
 
 



Ted K. Raab, Ph.D. 
Senior Investigator 
Carnegie Institution of Washington 
Stanford, California 
 
Gurcharan S. Rahi, Ph.D. 
Associate Professor 
Fayetteville State University 
Fayetteville, North Carolina 
 
John T. Ratti, M.S., Ph.D. 
Research Professor (retired) 
University of Idaho 
New Meadows, Idaho 
 
Michael Reed, Ph.D. 
Tufts University 
Medford, Massachusetts 
 
Marcel Rejmanek, Ph.D. 
Professor 
University of California, Davis 
Davis, California 
 
Michael S. Rentz, Ph.D. 
Duluth, Minnesota 
 
Tina Rhea, M.S. 
Greenbelt, Maryland 
 
Fred M. Rhoades, Ph.D. 
Research Associate 
Instructor of Biology(retired) 
Western Washington University 
Bellingham, Washington 
 
Ann F. Rhoads, Ph.D. 
Senior Botanist 
Morris Arboretum, Univ. of Pennsyvania 
Philadelphia, Pennsylvania 
 
David W. Roberts, Ph.D. 
Professor 
Montana State University 
Bozeman, Montana 
 

Dina Roberts, Ph.D. 
Conservation Biologist 
Vancouver, Washington 
 
Javier A. Rodriguez, Ph.D. 
Associate Professor 
University of Nevada, Las Vegas 
Las Vegas, Nevada 
 
Gary W. Roemer, Ph.D. 
Associate Professor 
New Mexico State University 
Las Cruces, New Mexico 
 
Garry Rogers, Ph.D. 
President 
Agua Fria Open Space Alliance 
Humboldt, Arizona 
 
Thomas Rooney, Ph.D. 
Associate Professor 
Wright State University 
Dayton, Ohio 
 
Terry L. Root, Ph.D. 
Senior Fellow 
Stanford University 
Stanford, California 
 
Jon Rosales, Ph.D. 
Associate Professor 
St. Lawrence University 
Canton, New York 
 
Robert K. Rose, Ph.D. 
Professor Emeritus 
Old Dominion University 
Norfolk, Virginia 
 
Amy Y. Rossman, Ph.D. 
Research Leader 
Mycological Society of America 
Beltsville, Maryland 
 
 
 



Eric J. Routman, Ph.D. 
Professor of Biology 
San Francisco State University 
San Francisco, California 
 
Matthew Rubino, M.S. 
Research Associate 
North Carolina State University 
Raleigh, North Carolina 
 
Scott D Russell, Ph.D. 
George Lynn Cross Research Professor 
University of Oklahoma 
Norman, Oklahoma 
 
Robin S. Salter, Ph.D. 
Associate Professor of Biology 
Oberlin College 
Oberlin, Ohio 
 
D. Scott Samuels, Ph.D. 
Professor of Biological Sciences 
University of Montana 
Missoula, Montana 
 
Melissa Savage, Ph.D. 
Director, Four Corners Institute 
University of California, Los Angeles 
Santa Fe, New Mexico 
 
Paul Schaeffer, Ph.D. 
Assistant Professor 
Miami University 
Oxford, Ohio 
 
Ruth G. Shaw, Ph.D. 
Professor 
University of Minnesota 
St. Paul, Minnesota 
 
Thomas W. Sherry, Ph.D. 
Professor 
Ecological Society of America 
American Ornithologists Union 
New Orleans, Louisiana 
 

Jack W. Sites, Jr., Ph.D. 
Maeser Professor and Curator 
Brigham Young University 
Provo, Utah 
 
William R. Skinner, Ph.D. 
Professor of Geology (retired) 
Oberlin College 
Oberlin, Ohio 
 
Douglas P. Smith, Ph.D. 
Professor 
California State University, Monterey Bay 
Seaside, California 
 
Nicholas J. Smith-Sebasto, Ph.D. 
Executive Director 
Kean University Center for Sustainability 
Union, New Jersey 
 
John Sovell, M.S. 
Senior Researcher 
Colorado State University 
Fort Collins, Colorado 
 
Georgeanne Spates, M.S. 
Wildlife Refuge Manager (retired) 
Quogue Wildlife Refuge 
Southold, New York 
 
Timothy P. Spira, Ph.D. 
Professor 
Clemson University 
Clemson, South Carolina 
 
Richard Steiner, M.Sc. 
Conservation Biologist 
University of Alaska (retired) 
Anchorage, Alaska 
 
Alan Stemler, Ph.D. 
Professor Emeritus 
University of California, Davis 
Davis, California 
 
 



Glenn R. Stewart, Ph.D. 
Professor Emeritus of Biological Sciences 
Ca. State Polytechnic University, Pomona 
Pomona, California 
 
Christopher Still, Ph.D. 
Associate Professor 
University of California, Santa Barbara 
Santa Barbara, California 
 
Stephen F. Stringham, Ph.D. 
President, WildWatch LLC 
University of Alaska 
Soldotna, Alaska 
 
James R. Strittholt, Ph.D. 
President/ Executive Director 
Conservation Biology Institute 
Corvallis, Oregon 
 
C. F. Sturm, M.D., M.S. 
Research Associate 
Murrysville, Pennsylvania 
 
John D. Styrsky, Ph.D. 
Associate Professor of Biology 
Lynchburg College 
Lynchburg, Virginia 
 
Steven Swartz, Ph.D. 
Senior Scientist 
Cetacean Research Associates 
Darnestown, Maryland 
 
John W. Terborgh, Ph.D. 
Research Professor 
Duke University 
Durham, North Carolina 
 
Stephen T. Tettelbach, Ph.D. 
Professor of Biology 
Long Island University 
Brookville, New York 
 
 
 

Edward Thornton, Ph.D. 
Professor of Chemistry 
University of Pennsylvania 
Swarthmore, Pennsylvania 
 
Phil Tonne 
Senior Collection Manager 
University of New Mexico Herbarium 
Albuquerque, New Mexico 
 
Paul F. Torrence, Ph.D. 
Emeritus Prof. of Chemistry & Biochemistry 
Northern Arizona University 
Flagstaff, Arizona 
 
Vicki Tripoli, Ph.D. 
Ashland, Oregon 
 
Rick Van de Poll, Ph.D. 
Principal 
Ecosystem Management Consultants, LLC 
Center Sandwich, New Hampshire 
 
Mike Vandeman, Ph.D. 
San Ramon, California 
 
David R. Vann, Ph.D. 
University of Pennsylvania 
Philadelphia, Pennsylvania 
 
Mark D. Varien, Ph.D. 
Research and Education Chair 
Crow Canyon Archaeological Center 
Cortez, Colorado 
 
Scott Veirs, Ph.D. 
President 
Beam Reach Marine Science School 
Seattle, Washington 
 
Eric von Wettberg, Ph.D. 
Assistant Professor 
Florida International University 
Miami, Florida 
 
 



Faith M. Walker, Ph.D. 
Research Fellow 
Northern Arizona University 
Flagstaff, Arizona 
 
Gregory P. Walker, Ph.D. 
Professor 
University of California, Riverside 
Riverside, California 
 
Don Waller, Ph.D. 
Professor of Botany 
University of Wisconsin 
Madison, Wisconsin 
 
David O. Wallin, Ph.D. 
Professor 
Western Washington University 
Bellingham, Washington 
 
Richard T. Ward, Ph.D. 
Emeritus Professor 
Colorado State Univesity 
Fort Collins, Colorado 
 
Gerald J. Wasserburg, Ph.D. 
Prof. of Geology & Geophysics Emeritus 
California Inst. of Technology 
Florence, Oregon 
 
Vicki Watson, Ph.D. 
Professor, University of Montana 
Missoula, Montana 
 

Kenneth Weiss, Ph.D. 
Evan Pugh Professor Genetics 
Penn State University 
University Park, Pennsylvania 
 
Orion Z. Weldon, Ph.D. Candidate 
Rutgers University 
New Brunswick, New Jersey 
 
David F. Whitacre, Ph.D. 
Instructor 
Treasure Valley Math and Science Center 
Boise, Idaho 
 
Norris H. Williams, Ph.D. 
Curator 
Gainesville, Florida 
 
Mark A. Wilson, Ph.D. 
Professor of Geology 
College of Wooster 
Wooster, Ohio 
 
Shaye Wolf, Ph.D. 
Kensington, California 
 
Steven Yanoff, M.S. 
Ecologist 
White Oaks, New Mexico 
 
 
 
 
 

 



A global map of roadless areas and their 
conservation status 

 

Pierre L. Ibisch, Monika T. Hoffmann, Stefan Kreft, Guy Pe’er, Vassiliki Kati, Lisa Biber‐Freudenberger, 

Dominick A. DellaSala, Mariana M. Vale, Peter R. Hobson, Nuria Selva 

 

Roads fragment landscapes and trigger human colonization and degradation of ecosystems, to 

the detriment of biodiversity and ecosystem functions. The planet’s remaining large and 

ecologically important tracts of roadless areas sustain key refugia for biodiversity and provide 

globally relevant ecosystem services. Applying a 1‐kilometer buffer to all roads, we present a 

global map of roadless areas and an assessment of their status, quality, and extent of coverage 

by protected areas. About 80% of Earth’s terrestrial surface remains roadless, but this area is 

fragmented into ~600,000 patches, more than half of which are <1 square kilometer and only 

7% of which are larger than 100 square kilometers. Global protection of ecologically valuable 

roadless areas is inadequate. International recognition and protection of roadless areas is 

urgently needed to halt their continued loss. 

 

Visit http://science.sciencemag.org/content/354/6318/1423 for the full text 
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27 December 2016 
 
TO: Independent Peer Reviewers 
FROM: Ernie Niemi, President 
SUBJECT: COMMENTS ON THE CHAPTER 8 OF THE DRAFT NWFP SCIENCE 

SYNTHESIS  
 

Please accept and consider these comments. They apply primarily to Chapter 8, but have 
implications for Chapters 9, 10, 11, and 12. If you have any questions, please feel free to contact 
me. Note that citations incorporated into my comments represent only an introduction to, not 
the full body of, the relevant literature. Also, the citations include articles from peer-reviewed 
journals as well as data and analyses from governmental agencies, such as the Census Bureau 
and the Oregon Office of Economic Analysis, that are recognized, in the Synthesis and 
elsewhere, as meeting peer-review standards. 

A. The Synthesis does not provide a solid foundation for assessing 
the impacts of different forest-management activities on the 
socioeconomic well-being of local communities  

The Synthesis has not accounted for research that found a negative relationship between the 
timber industry and indicators of socioeconomic wellbeing. In most cases, higher timber 
dependency has seemed to hurt rather than help rather communities. The Synthesis also does 
not acknowledge research that counters a popular belief that managing federal forests to 
enhance recreation and tourism activities creates inferior job opportunities and leads to 
increases in poverty. 

a. National Research Council, Committee on Environmental Issues in Pacific Northwest Forest 
Management. 2000. Environmental Issues in Pacific Northwest Forest Management. National 
Academies Press. https://www.nap.edu/read/4983/chapter/1. 

 “The majority of the relationships between increasing timer dependency as measured by 
the proportion of timber-related jobs and social and economic well-being indicated that 
well-being went up as timber dependency went down. In most cases, timber dependency 
seemed to hurt rather than help communities.” This analysis found that timber-dependent 
counties (and, by extension, communities) tend to have:  

– Higher unemployment. 
– Lower income. 
– More poverty. 
– Lower levels of education. 
– Lower birth rates. 

– Higher death rates.  
– Higher infant mortality. 
– Poorer health care.  
– Fewer churches.  
– More arrests. 

June 14, 2012
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sitemquia ad mosapere volum, sendia venisin vernat el mi, quis conecus et, simodig 
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omnisquiate aut quodita tibusam es peribus.
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PRESIDENT
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Natural Resource Economics Comments on Science Synthesis 2 
 

b. Deller, Steven. 2009. Rural Poverty, Tourism, and Spatial Heterogeneity. Annals of Tourism 
Research. http://www.sciencedirect.com/science/article/pii/S0160738309001133. 

“Results suggest that tourism and recreation as I have measured it play a small role in 
explaining changes in poverty rates and there is limited spatial variation. This result 
challenges the notion that the promotion of tourism and recreation as a rural economic 
development strategy results in low paying inferior job opportunities.” 

 

B. In its assessment of the NWFP’s interactions with socioeconomic 
well-being, the Synthesis has not fully accounted for 
macroeconomic conditions and structural changes in the regional 
economy 

1. The Synthesis has not described the impacts of the NWFP on employment in the 
context of long-run trends of declining job-growth throughout the economy 

The revised Synthesis’ assessment of socioeconomic well-being in the NWFP-area communities, 
and its relationship to federal forest management, should recognize that non-farm employment 
growth in Oregon has exhibited long-run declines since the 1970s, and additional decline is 
expected for the foreseeable future. The peer reviewers should acknowledge that changes in 
employment in the region, and in rural communities, occurred in this context. Failure to do so 
risks overstating the relationship between jobs and logging on federal lands. 

Lehner, Josh, Oregon Office of Economic Analysis. 2016. Will there be enough jobs? 
https://oregoneconomicanalysis.com/2016/12/07/will-there-be-enough-jobs/ 

“[We] feel strongly that the longer-term growth will be slower than we have become 
accustomed to historically. … We are forecasting net job growth rates of a little less than 1% 
annually from 2021-2026 (0.8% to be exact). This is slower than anything we have ever seen 
post World War II. However a lot of this has to do with demographics and retirements.”  
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2. The Synthesis has not accounted for the influence of the NWFP on the region’s 
ability to attract migrants and, hence, on the region’s economy 

Peer reviewers should recognize the importance of in-migration to the NWFP region, especially 
western Oregon and Washington. Absent this in-migration, the region as a whole and its rural 
communities would have experienced worse socioeconomic conditions during the past several 
decades. To the extent that the NWFP supported this in-migration, it has contributed to 
improvements in well-being that otherwise would not have occurred. The preponderance of the 
research literature supports the conclusion that protection and enhancement of natural 
amenities on federal lands enhances economic growth and socioeconomic well-being both in the 
region’s urban centers and in its rural communities. 

a. Lehner, Josh. 2016. Map of the Week: Migration. Oregon Office of Economic Analysis. 
https://oregoneconomicanalysis.com/2016/05/12/map-of-the-week-migration/. 

“Migration is a key driver to our economic growth and the Northwest more broadly. … 
Note that each color on the map represents approximately 1/10th of all U.S. counties. Places 
that are the darkest red are more than 50% migrant, while those that are the darkest blue 
have hardly any migrants.” 

 

b. Oregon Office of Economic Analysis. 2016. STEM+ Trends in Oregon: Migration and 
Educational Attainment by Degree Type among Young Oregonians. 
https://oregoneconomicanalysis.files.wordpress.com/2016/01/oregon-stem-report.pdf/. 

“While Oregon sees net population gains among all age groups, most new migrants into 
Oregon are in their 20’s and 30’s, primarily in their root-setting years. One’s mid-20s 
through their mid-30s represents a time when most people settle down, begin their careers 
in earnest, get married, buy a house and have kids. This age group is also vital for longer 
run economic growth. Once a regional economy is able to attract such workers, they rarely 
leave, as migration rates decline considerably as an individual ages into mid-life. As such, a 
place like Oregon is able to grow its working age population t capacity of the regional 
economy.  
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“Besides youth, another defining feature of migrants are high levels of educational 
attainment. Nationwide and in Oregon, the higher the level of educational attainment, the 
higher the probability of moving, generally in search of the best job opportunities. College 
graduates account for a disproportionate share of individuals moving into and out of 
Oregon. Given that in-migrants outnumber out-migrants, migration raises the state’s overall 
educational attainment.  

“Being able to attract young, skilled workers is very important for the health and future 
growth of Oregon’s economy. Much of this is due to what economists call agglomeration. 
Essentially, if a regional economy can attract a large number of skilled, productive and/or 
innovative workers, huge economic gains follow, through processes like network effects, 
knowledge spillovers, and the like. Labor costs are also reduced for employers, and 
innovation is fostered.  

“Among recent 20- and 30-something college educated migrants into the state, a majority 
hold degrees in STEM+ fields2. This refers to degrees in science, technology, engineering, 
and math plus business and health. Such a grouping refers to what many consider degrees 
with better job prospects in today’s polarizing and knowledge-driven economy. However, 
examining the current mix of degrees held by the overall resident population reveals that, 
relative to other states and the nation, Oregon does have a higher concentration in non-
STEM+ fields. This lends some credence to the stereotype and conventional wisdom, 
however the fears of liberal arts degree-wielding baristas are overblown. Particularly so 
given that incoming STEM+ degree holders among the root-setting population outnumber 
all other degree types.  

“Across the nation, Oregon’s migration trends are among the strongest for all college 
graduates. This holds true for both the outright number of such migrants, but particularly so 
for migration rates which adjusts for an individual state’s population size.” 
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c. Dorzel, Kathryn R. 2016. Do Natural Amenities Influence Undergraduate Student Migration 
Decisions? Annals Regional Science. http://link.springer.com/article/10.1007/s00168-016-0765-
6. 

“The primary objective of this paper is to examine the influence of natural amenities on 
student migration decisions using institution-level data from the National Center for 
Education Statistics’ Integrated Postsecondary Education Data System. … Results suggest 
that students consider natural amenities in their migration to college decision….” 

d. Oregon Office of Economic Analysis. 2015. Rural Oregon: Analyzing Demographic and 
Economic Trends Across Rural Oregon and a Look Ahead. 
https://oregoneconomicanalysis.files.wordpress.com/2015/08/rural-oregon-2015.pdf. 

“[R]ural Oregon, like its national counterparts, faces population losses among young 
working- age households. The so-called “root setting” years, between 25 and 34 years old, 
are important for future economic growth. During these years, workers are mobile and 
many begin their careers in earnest, settle down, get married, buy a house, start a family and 
the like. Rural areas struggle to retain such households. However, unlike national trends, 
rural Oregon offsets these losses with a strong influx of older migrants from other states.  

“In fact, the Timber Belt – the  nonmetropolitan areas from northern California up through 
Washington State – has continued to see strong  population gains on net in recent  decades. 
The Timber Belt suffered an  economic collapse and restructuring  just as severe as that seen 
in the Rust Belt, the Corn Belt, or the old textile  mills across the southern U.S. However, in 
those other regions, families and  households moved away in search of better economic 
opportunities. What  little population growth the regions have experienced are tied to the 
biggest and strongest cities within the area, like Chicago in the Rust Belt and Omaha in the 
Corn Belt. All along the Timber Belt, people keep moving in. In fact, in the most recent 
migration data based on tax return filings with the IRS (2011-12) rural Oregon experienced 
just as strong of a net migration influx as did urban Oregon, after adjusting for population 
size, and considerably higher than in the typical state or region nationwide.  
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 “In general, these incoming migrants are different than the households moving out. Much 
of the time they are older and relocate to rural Oregon as they retire or reduce their work 
hours. Such migration trends are particularly strong in coastal, central and southern 
Oregon. Furthermore, many bring with them not only a lifetime of experience but also 
wealth, often in the form of California home equity. Economists and researchers have 
struggled with how best to measure wealth and its impact on an area, largely because good 
data on wealth does not exist. There is myriad data and studies on current income but not 
wealth. Retirees generally have less of the former and more of the latter. Figuring out how 
best to exploit the Timber Belt’s strong influx of retirees should be a top priority given such 
individuals are voting with their feet, in essence, saying they want to live in the area and be 
a part of the community. Overall this is certainly a good thing.”  

 

3. The Synthesis does not fully recognize that natural resource amenities supplied by 
federal lands in the region have an important influence on well-being for all residents 
of the region, including residents of rural communities  

Metropolitan and rural communities in this region are especially attractive to workers with high 
levels of training and creativity. Natural resource amenities on lands governed by the NWFP 
make important contributions to this region’s attractiveness. Although most of these workers 
locate in the region’s metropolitan counties, many are attracted directly to rural communities in 
these counties or to communities in rural counties. Commuting distances to urban employment 
opportunities cover most of the region, which includes counties classified by the Census Bureau 
as “mostly urban.” This characteristic calls into question elements of the Synthesis that focus on 
rural communities, overlooking their close socioeconomic connections with the region’s urban 
centers. 

Those who locate in cities often travel to the region’s rural areas for outdoor recreation and 
spend money in rural communities, directly boosting jobs and incomes. Absent these amenities, 
the region as a whole and rural communities therein would not experience success in growth 
sectors dependent on workers with high levels of knowledge and creativity. To the extent that 
the NWFP has conserved and enhanced these amenities, it has contributed to well-being in the 
past and laid important components of the region’s foundation for future increases in well-
being. To the extent that future forest-management actions conserve and enhance these 
amenities, they likely will have similar socioeconomic consequences. 

a. Census Bureau. 2016. Life Off the Highway: A Snapshot of Rural America. 
http://blogs.census.gov/2016/12/08/life-off-the-highway-a-snapshot-of-rural-america/. 
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b. Schmidt, L. and P. N. Courant (2006). "Sometimes Close is Good Enough: The Value of Nearby 

Environmental Amenities." Journal of Regional Science 46(5): 931-951. 
https://ideas.repec.org/p/wil/wileco/2003-07.html. 

“Rapid growth in the Pacific Northwest over the 1980s and 1990s has been difficult to 
explain in the context of traditional economic models of regional growth. The input-output 
framework used by many economic development organizations predicted that reductions in 
logging due to environmental policy would have permanent negative effects on the 
economies of the affected areas. Instead, the region experienced strong economic growth 
over this time period. It has been suggested that this economic growth might have resulted 
in part because of the protection of natural resources in the area, rather than in spite of it.  

“This possibility is consistent with a fairly extensive empirical literature showing that 
variations in region-specific amenities can account for persistent differences in real wages 
across regions. The presence of an amenity valued by workers generates negative 
compensating wage differentials, as a higher supply of workers drives down wages in that 
area. At the same time, the presence of an amenity increases demand for housing in the 
region, which generates positive rent differentials. Such amenities can generate sizeable 
effects on wages.  

“…The empirical literature to date has considered only amenities that are in the same 
location (usually the county or the metropolitan statistical area) as the household. The 
argument tested here is that environmental amenities at some distance from but accessible 
to urban areas may have a value to consumers that can lead to negative compensating wage 
differentials. These wage differentials, in turn, serve as production amenities, attracting 
industrial and commercial activity and generating economic growth.  

“…Our results suggest that natural resource amenities outside the metropolitan area do 
generate compensating wage differentials, as workers are willing to accept lower wages to 
live in accessible proximity to “nice” places. This implies that “nice” places provide a 
positive externality to those communities that find them accessible. It will therefore 
generally be very difficult to assure optimal provision of the amenity, either through market 
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or nonmarket means. It is difficult enough to organize local jurisdictions to produce 
amenities efficiently within their own borders. Here the problem is much more complicated, 
as the relevant amenities will generally be produced in jurisdictions that are distinct from 
those in which the affected employers and employees transact their business. The effects 
that we estimate are quantitatively important, suggesting that these externalities should be 
taken into account in the making of environmental and natural resource policy.”  

 

c. Hill, Elizabeth, John Bergstrom, H. Ken Cordell, and J.M. Bowker. 2009. Natural Resource 
Amenity Service Values and Impacts in the U.S. A DEMOGRAPHIC Research Report in the 
IRIS Series. (Also a Component of the  2010 Renewable Resources Planning (RPA) Assessment 
USDA Forest Service). http://warnell.forestry.uga.edu/nrrt/nsre/IRISDemo/IrisDemo2rpt.pdf 

“It is has been found that natural amenities tend to attract knowledge workers, and is 
increasingly playing a stronger role in where these workers decide to locate (Rappaport, 
2003; McGranahan and Wojan, 2007).”  

“There are dozens of ways to define what a natural amenity is. For example, Power (1988) 
defined an amenity to be a quality of a region that makes it an attractive area to live and 
work in. McGranahan (1999) takes this definition further by stating that an amenity is “...an 
attribute that enhances a location as a place of residence” and that “natural amenities 
pertain to the physical rather than social or economic environment and are meant to exclude 
what are meant to be man-made, such as historical buildings or casinos.”  

“The value of amenity services that natural amenities provide has heavily influenced 
decisions regarding recreation and tourism, household location, and business location.”  

Nonmetropolitan Creative-Class Counties are More Prevalent Where Amenity Scores are High  

 
Source: USDA< Economic Research Service and Census of Population 2000 cited in McGranahan and 
Wojan, 2007a.  

“Wildlife is also considered a natural amenity, and given that it is a biotic amenity, it is 
especially unique in comparison to other natural amenities. Although wildlife is not 
included in McGranahan’s natural amenity scale (McGranahan, 1999), wildlife can provide 
utility. Wildlife is often abundant in high-amenity counties, since the ecosystems that these 
amenities provide support wildlife habitat. Since the late 1980’s, demand for wildlife 
amenities has led to substantial growth in Western parts of the U.S. since the 1980s. 
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Residents in amenity-rich areas are often cited for the nonuse values that they place on 
wildlife, but consumptive values are also derived (Ingram and Lewandrowski, 1999).”  

 

d. USDA, Economic Research Service. 2016. Creative Class County Codes. 
https://www.ers.usda.gov/data-products/creative-class-county-codes/. 

“The creative class thesis—that towns need to attract engineers, architects, artists, and 
people in other creative occupations to compete in today's economy—may be particularly 
relevant to rural communities, which tend to lose much of their talent when young adults 
leave. The ERS creative class codes indicate a county's share of population employed in 
occupations that require "thinking creatively." Variables used to construct the ERS creative 
class measure include number and percent employed in creative class occupations and a 
metro/nonmetro indicator for all counties, 1990, 2000, and 2007-11.” 

 

 

e. Izon, German M., Michael S. Hand, Matias Fontenla, and Robert Berras. 2010. The Economic 
Value of Protecting Inventoried Roadless Areas: A Spatial Hedonic Study in New Mexico. 
Contemporary Economic Policy. 
https://www.fs.fed.us/rm/pubs_other/rmrs_2010_izon_g001.pdf. 

“The 58.5 million acres of IRA [Inventoried Roadless Area] lands represent about 7% of all 
forested lands (Berrens et al., 2006), and 30% of all National Forest lands in the United 
States; they are often located on the fringe or buffer of many WAs lands (USDA, 2001a). The 
policy debate over the fate of IRAs centers on whether to manage them consistent with 
Wilderness designation. … Nationwide, the IRA policy debate involves questions about the 
relative values of protection versus development.  
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”… The purpose of this paper is to investigate whether one type of benefit—off-site benefits 
accruing to homeowners in proximity to IRAs—is observable as a hedonic premium paid 
for in housing prices in NM. Because there are other potential benefits (e.g., on-site 
recreation values, and nonuse values) derived from protecting IRAs and WAs (Morton, 
1999), the estimated off-site benefits to homeowners may only represent a small portion of 
the Total Economic Value (TEV) of these lands (e.g., see Loomis, 1996). As a state that is 
becoming relatively more dependent on the role of natural landscapes and amenities, 
including protected forests and grasslands, within the regional economy (e.g., Berrens et al., 
2006; Hand et al., 2008a, 2008b; Rasker et al., 2008), the importance of the 1.6 million acres of 
IRAs may plausibly lie in their role as protected open spaces.  

“…The MWTP [marginal willingness to pay] for a 1% change in the value of IRAs ranges 
between $2,194 and $2,943, evaluated at the mean house value, which is equivalent to an 
annualized WTP of $109.7 and $147.15, respectively (assuming a 5% interest rate).  

“…In order to understand the policy implications of the results found in this paper, it is 
necessary to estimate the total capitalized benefits of IRA lands in the NM housing market. 
Using the results reported in the 2-SLS robust model (Equation (6)), a thought experiment is 
proposed where the effect on total housing value of eliminating all IRA lands in NM is 
estimated. Quantifying the impact of such a change allows calculation of the total value of 
IRAs in their current status of roadless lands. … [T]he aggregate loss in housing value in 
NM of such a change would represent 3.5% of the aggregate value of owner- occupied units.  

“…[T]hese results suggest that not accounting for such benefits (e.g., off-site benefits) would 
significantly underestimate the value society places on these lands. Off-site benefits are 
components of the larger bundle of ecosystem services and nonmarket benefits that 
protected lands may offer (Loomis and Richardson, 2000; Berrens et al., 2006). Thus, this 
paper reports estimates for a portion of the TEV of these protected areas. For instance, there 
may also be on-site recreation values, and passive use values that are not captured in house 
prices. Loomis (1996) reviews evidence from various contingent valuation studies that 
passive use values may represent a significant percentage, and sometimes a majority 
proportion, of the TEV associated with protected forest areas in the United States. This 
suggests that off-site amenity values to residents, as measured here, might rep- resent just 
one of several significant components of the TEV.”  

 

4. The Synthesis does not account for the interactions between urban and rural areas, 
and it specifically overlooks the positive impacts on well-being for residents of rural 
communities that indirectly materialize when amenities on federal lands reinforce 
economic development in urban communities. 

The agencies have expressed concern about the impacts of federal forest-management decisions 
on the well-being of residents of rural communities. The Synthesis, however, provides an 
incomplete perspective of the positive contributions to rural communities that materialize as 
forest amenities bolster urban economic development. Stronger urban economies create job 
opportunities for rural residents within commuting distance and create spin-off opportunities 
for businesses in rural communities. Tax payments by urban residents and businesses transfer 
wealth to rural residents, enhance the profitability of rural businesses, and bolster local 
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governments by supporting educational, transportation, public safety, and other services in 
rural communities. The forest-management agencies cannot provide a full, unbiased description 
of the impacts of federal forests on well-being in rural communities unless they thoroughly 
trace the connections: forest amenities enhance the attractiveness of urban centers to workers, 
families, and investors; which stimulates economic development in the urban centers; which 
creates job opportunities for rural residents and business opportunities for rural entrepreneurs, 
and adds resources—via tax payment by rural residents and businesses—for public services in 
rural communities.  

a. Castle, Emery N., JunJie Wu, and Bruce Weber. 2011. Place Orientation and Rural-Urban 
Interdependence. Applied Economic Perspectives and Policy. 
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1009.3704&rep=rep1&type=pdf. 

“Those whose primary interest is in rural development need to learn about the role of 
cities.” 

 “Partridge et al. (2007) found that distance is a key factor underlying employment and 
population growth in nonmetropolitan counties in the United States; those adjacent to 
metropolitan areas grew fastest during the 1990s. Lopez, Adelaja, and Andrews (1988) 
found that the effect of suburbanization on agricultural profits is positive when capital gains 
on land are included. Lockeretz (1986, 1989) examined the characteristics of counties by their 
distance to metro areas and found evidence of a higher standard of living in counties closer 
to metro areas than in those farther away.  

b. Cortright, Joseph. 2011. Who Pays, Who Benefits? An Analysis of Taxes and Expenditures in 
Oregon. In Michael Hibbard, Ethan Seltzer, Bruce Weber, Beth Emshoff (eds) Toward One 
Oregon. https://muse.jhu.edu/book/2135. 

 “The Portland metropolitan area plays a key role in driving Oregon’s economy. Job and 
population growth in the metropolitan area have reshaped the region, and the state’s 
economy, in ways that are obvious to most Oregonians. Less obvious and less well 
understood is the metro area’s role in funding the public services financed and provided by 
state government. … Overall, there is a substantial net flow of resources from the 
metropolitan area to the remainder of Oregon [about $500 million per year for schools 
alone]. It seems apparent that the availability of public services in much of nonmetropolitan 
Oregon hinges vitally on the economic health of the Portland metropolitan area.” 

c. Martin, Sheila. 2011.Critical Linkages: Strengthening Clustersin Urban and Rural Oregon. In 
Michael Hibbard, Ethan Seltzer, Bruce Weber, Beth Emshoff (eds) Toward One Oregon. 
https://muse.jhu.edu/book/2135. 

 “People living in the urban and rural parts of our state are linked in a number of ways. 
First, they are linked through relationships developed through migration. Migration has 
occurred in both directions: from the rural areas to urban areas for the purposes of 
education, work, and social interaction, and from urban to rural areas to retire or simply to 
find an alternative way of life (Hammer 2008). Urban and rural Oregonians are also linked 
through trade in goods and services. … [A]lmost $7.4 billion in goods and services 
purchased by the periphery comes from the core area of Oregon, while the core purchases 
$1.8 billion in goods and services from the periphery. … [U]rban and rural Oregonians are 
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also linked by the state’s revenue-sharing system that is used to equalize the services 
available for the citizens of its state, especially for education and health care. This linkage is 
critical, because it means that economic vitality in one part of the state provides benefits to 
citizens in other parts. In effect, we all benefit from economic success in one part of the state 
because state tax revenues are shared statewide.” 

d. Weber, Bruce. 2011.Critical Linkages: Reframing Our Common Cause in an Interdependent 
World. In Michael Hibbard, Ethan Seltzer, Bruce Weber, Beth Emshoff (eds) Toward One 
Oregon. https://muse.jhu.edu/book/2135. 

“The reality of interdependence between rural and urban Oregon is not difficult to grasp. 
Rural Oregonians travel to urban areas to shop and get specialized medical, educational, 
and legal/financial services, and they commute or move to cities for jobs. Urban Oregonians 
depend on rural places for food, water, energy, open space, and recreation. It is not obvious, 
however, that there is a strong case for rural and urban areas working together for a better 
common future. … There is evidence of a weakening of economic ties between Portland-
Vancouver and the surrounding economic region…and of increasing transfers of public 
funds from the Portland metropolitan area to the rest of the state.  

“…Furthermore, most of the current intellectual excitement about economic growth focuses 
on the vitality of urban centers and the beneficial effects of urban growth on the 
surrounding regional economy. … Even though cities are the engines of growth, it is not just 
cities that benefit from urban vitality. Workers in the surrounding countryside commute to 
the cities and bring their earnings back home, and businesses set up operations in the 
surrounding countryside (where land, labor, and housing costs are often lower) to produce 
goods and services to sell to businesses in the nearby cities. These “spillovers” of urban 
growth can extend far into the hinterland but are generally stronger in places closest to the 
cities because of greater ease of access. Proximity to urban shopping and recreational and 
cultural amenities make rural areas near cities more attractive than remote rural areas to 
many workers and their families. Many scholars have shown that rural areas benefit from 
proximity to a healthy urban core. In a study of U.S. counties, Wu and Gopinath (2008) 
found that “remoteness is a primary cause of spatial disparities in economic development ” 
(392). Henry et al. (1997) found in a study of the southeastern United States that urban 
growth spreads to rural and exurban areas, generating new transactions and economic 
forces. Partridge et al. (2007), in their study of income and population growth in Canada, 
concluded that growth spreads up to about one hundred miles into rural areas. In a study of 
rural job growth in the United States, Partridge et al. (2008) found that proximity to urban 
areas was one of the strongest predictors of rural job growth. Partridge and Clark (2008) 
conclude from this literature that, far outside the cities, income earned from urban jobs 
helps support other jobs in rural and exurban communities, such as those in local retail 
establishments or rural businesses. Urban-based jobs help maintain a viable rural and 
exurban population base that facilitates community vitality.” 

 

C. The Synthesis provides neither an appropriate framework for 
assessing the benefits and costs of the NWFP nor an appropriate 
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synthesis of the relevant research for assessing the net benefits 
of alternatives for managing federal forests in the future 

One important indicator of the NWFP’s socioeconomic consequences is the extent to which any 
increases in the value of goods and services it produced (economic benefits) have outweighed 
any decreases (economic costs). Looking forward, any forest-management alternative that 
embodies costs greater than benefits would have a sustainable, positive impact on 
socioeconomic well-being. The Synthesis does not acknowledge the importance of fully 
assessing the benefits and costs of the NWFP or lay the foundation for assessing the net benefits 
of alternatives for future forest-management. 

1. The Synthesis does not incorporate the Principles, Requirements and Guidelines for 
Water and Land Related Resources Implementation Studies (PR&G) 

The PR&G provides a statement of national policy regarding projects, programs, activities, and 
related actions involving federal investments in water and land resources. The Council on 
Environmental Quality, Departments of Agriculture and Interior, and other agencies developed 
the PR&G in accordance with the Water Resources Development Act (WRDA) of 2007. WRDA 
requires the forest-management agencies to strive to achieve these three objectives: 

1. Maximize sustainable economic development. 
2. Avoid the unwise use of floodplains and flood-prone areas and minimize adverse 

impacts and vulnerabilities in any case in which a floodplain or flood-prone area must 
be used. 

3. Protect and restore the functions of natural systems and mitigate any unavoidable 
damage to natural systems.  

 

a. U.S. Council on Environmental Quality (CEQ). 2013. Updated Principles, Requirements and 
Guidelines for Water and Land Related Resources Implementation Studies. 79 FR 77460. 
https://www.whitehouse.gov/administration/eop/ceq/initiatives/PandG. 

 

b. U.S. Council on Environmental Quality (CEQ). 2014. Interagency Guidelines. 
http://www.whitehouse.gov/sites/default/files/docs/prg_interagency_guidelines_12_2014.pdf. 

“It is intended that these Principles and the supporting Requirements and Guidelines be 
applied to a broad range of Federal investments that by purpose, either directly or 
indirectly, affect water quality or water quantity, including ecosystem restoration or land 
management activities. The kinds of Federal activities to which these Principles may apply 
include, but are not limited to, as relevant and appropriate: … proposals and plans that 
affect the management of Federal assets including National Wildlife Refuges, National 
Parks, National Forests and National Grasslands.”  

To promote the achievement of the three objectives stated above, the PR&G requires the 
agencies that manage federal forests to design and implement their planning process for 
these lands so that it promotes six core principles. These principles support a core 
requirement: “Federal investments in water resources as a whole should strive to 
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maximize public benefits, with appropriate consideration of costs. Public benefits 
encompass environmental, economic, and social goals, include monetary and non-monetary 
effects and allow for the consideration of both quantified and unquantified measures.” [bold 
emphasis added.] 

The Forest-Management Agencies Must Promote Six Principles 

Guiding Principles Forest-Management Requirements 
1. Healthy and Resilient Ecosystems The agencies must protect and restore the functions of ecosystems and 

mitigate any unavoidable damage to these natural systems. 
 

2. Sustainable Economic 
Development 

The agencies must improve economic well-being for present and future 
generations through the sustainable use and management of water 
resources. 

 

3. Self-Sustaining Floodplains The agencies must avoid unreasonable adverse effects on public health 
and safety, or an action that is incompatible with or adversely affects one 
or more floodplain functions that leads to a floodplain that is no longer 
self-sustaining. 

 

4. Public Safety The agencies must avoid, reduce, and mitigate risks to the extent 
practicable, and manage and communicate residual risks. 

 
5. Environmental Justice The agencies must seek solutions that would eliminate or avoid 

disproportionately high and adverse public safety, human health, or 
environmental burdens on minority, Tribal, and low-income populations.  

6. Watershed Approach  The agencies must evaluate the interaction with other water-resource 
projects and programs within the region. 

 
 

2. The Synthesis does not incorporate research regarding the value of ecosystem 
services 

The Synthesis ignores a large body of research that describes and estimates the value of 
ecosystem services derived from federal forests in the Pacific Northwest. These two citations 
introduce but represent only a small slice of this research: 

a. Loomis, J. 2005. Updated Outdoor Recreation Use Values on National Forest and Other Public 
Lands. USDA Forest Service, General Technical Report PNW-GTR-658. Portland, Oregon. 
http://www.treesearch.fs.fed.us/pubs/21052. 

 

b. Hill, Elizabeth, John Bergstrom, H. Ken Cordell, and J.M. Bowker. 2009. Natural Resource 
Amenity Service Values and Impacts in the U.S. A DEMOGRAPHIC Research Report in the 
IRIS Series. (Also a Component of the  2010 Renewable Resources Planning (RPA) Assessment 
USDA Forest Service). http://warnell.forestry.uga.edu/nrrt/nsre/IRISDemo/IrisDemo2rpt.pdf 
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3. The Synthesis does not provide a foundation for describing, in economic terms, the 
risks associated with forest-management actions that would increase atmospheric 
concentrations of carbon dioxide and other greenhouse gases 

The Synthesis ignores efforts by federal agencies, including the Departments of Agriculture and 
Interior, to estimate the social cost of carbon, which can be used to describe the economic 
importance of managing forests to sequester and withhold carbon dioxide from the atmosphere. 
It compounds these errors by not incorporating research that indicates the actual social cost of 
carbon is much larger than the agencies’ estimates, and by not establishing a framework, 
relevant future forest-management planning and decision-making, that addresses the climate-
related risks—both those that have been quantified and those that have not—resulting from 
actions that reduce stored forest carbon.  

a. Interagency Working Group on the Social Cost of Carbon. 2015. Technical Update of the Social 
Cost of Carbon for Regulatory Impact Analysis – Under Executive Order 12866. July (Revised). 

b. U.S. Environmental Protection Agency. 2015. ”EPA Fact Sheet: Social Cost of Carbon.” 
http://www.epa.gov/climatechange/Downloads/EPAactivities/social-cost-carbon.pdf. 

Estimates of the Social Cost of Carbon from the Interagency Working Group (2016 
U.S. dollars per metric ton CO2-e) 

 Discount Rate 

Year of Emissions 3% (core rate) 5% 2.5% 

2015 $41 $12 $63 

2020 $48 $13 $71 

2025 $52 $16 $78 

2030 $57 $18 $83 

2035 $62 $20 $89 

2040 $69 $24 $95 

2045 $73 $27 $101 

2050 $79 $30 $108 
Source: Interagency Working Group on the Social Cost of Carbon Dioxide (updated to 2016 dollars using the GDP implicit 
price inflator). 

 

c. Revesz, Richard L., Peter H. Howard, Kenneth Arrow, Lawrence H. Goulder, Robert E. Kopp, 
Michael A. Livermore, Michael Oppenheimer, and Thomas Sterner. 2014. Global Warming: 
Improve Economic Models of Climate Change  

“[T]he Intergovernmental Panel on Climate Change (IPCC) released its latest report on the 
impacts of climate change on humans and ecosystems (see go.nature.com/ad5v1b). These 
are real risks that need to be accounted for in planning for adaptation and mitigation. 
Pricing the risks with integrated models of physics and economics lets their costs be 
compared to those of limiting climate change or investing in greater resilience.  
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“…As legal, climate-science and economics experts, we believe that the current estimate for 
the social cost of carbon is useful for policy-making, notwithstanding the significant 
uncertainties. The leading economic models all point in the same direction: that climate 
change causes substantial economic harm, justifying immediate action to reduce emissions. 
In fact, because the models omit some major risks associated with climate change, such as 
social unrest and disruptions to economic growth, they are probably understating future 
harms. The alternative — assigning no value to reductions in carbon dioxide emissions — 
would lead to regulation of greenhouse gases that is even more lax.  

“Instead, climate-economic models need to be extended to include a wider range of social 
and economic impacts. Gaps need to be filled, such as the economic responses of developing 
countries and estimates of damages at extreme temperatures.”  

“…The future costs of climate change could be even higher, for four reasons. First, the 
impacts of historic temperature changes suggest that societies and economies may be more 
vulnerable than current models predict and that weather variability is more important than 
average weather in determining impacts, particularly for crop growth and food security. For 
example, the yields of some crops may decline rapidly above certain temperatures.  

“Second, the models omit damages to labour productivity, to productivity growth, and to 
the value of the capital stock, including buildings and infrastructure. By lowering the 
annual growth rate, these damages could have deeper and longer-lasting effects on the 
global economy than the static losses of annual economic output currently represented in 
the three main models. A significant decline in human welfare is possible in the medium 
and long run owing to the compounding effects of lost growth. Also not taken into account 
are the risks of climate-induced wars, coups or societal collapses and the resulting economic 
crises.  

“Third, the models assume that the value that people attach to ecosystems will remain 
constant. Yet as a commodity becomes more scarce, its value increases. In the desert, water 
is extremely valuable. During a flood, dry land is highly prized. Because the services 
provided by ecosystems are likely to decline as warming degrades them, the costs of future 
ecosystem damage from climate change will rise faster than the models predict.” [citations 
omitted for brevity] 

 

d. Moore, Frances, C., and Delavane B. Diaz. 2015. “Temperature Impacts on Economic Growth 
Warrant Stringent Mitigation Policy.” Nature Climate Change. 12 January.  

Incorporating the reductions in economic growth resulting from climate change increases 
the social cost of carbon estimated by federal agencies by at least a factor of 5. 

 

e. Hansen, James, and 18 co-authors. “Ice melt, sea level rise and superstorms: evidence from 
paleoclimate data, climate modeling, and modern observations that 2 °C global warming could be 
dangerous.” Atmospheric Chemistry and Physics. http://www.atmos-chem-
phys.net/16/3761/2016/acp-16-3761-2016.html.  
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“We have a global emergency” because human-caused increases in atmospheric carbon 
dioxide likely will melt ice sheets far more rapidly than previously anticipated. 

 

f. Cai, Yongyang, Timothy M. Lenton, and Thomas S. Lontzek. 2016. “Risk of multiple interacting 
tipping points should encourage rapid CO2 emission reduction.” Nature Climate Change. 
http://www.nature.com/ 

Accounting for the likelihood that human-caused increases in atmospheric carbon dioxide 
will cause five elements of the climate system to cross tipping-point thresholds increases the 
social cost of carbon “nearly eightfold.” The five tipping points involve “reorganization of 
the Atlantic meridional overturning circulation (AMOC), disintegration of the Greenland ice 
sheet (GIS), collapse of the West Antarctic ice sheet (WAIS), dieback of the Amazon 
rainforest (AMAZ), and shift to a more persistent El Niño regime (ENSO).” 

 

4. The Synthesis does not incorporate research findings that indicate the costs of 
logging on federal lands in this region exceed the benefits 

Data developed by the Bureau of Land Management quantify some of the expected costs (lost 
recreation and carbon dioxide emissions) and the expected benefits (stumpage value of timber) 
for its Preferred Alternative and Alternative D, which has a greater emphasis on conservation. 
Comparison of the two alternatives indicates that the additional costs of increased logging 
under the Preferred Alternative exceed the additional benefits by a ratio of more than 4-to-1. 
This ratio reflects estimates of the social cost of carbon from the Interagency Working Group 
(2015). Research not reflected in that estimate, e.g., Moore and Diaz (2015) and Cai et al. (2016) 
demonstrate a credible risk that the costs of additional logging on federal lands exceed the 
benefits by 70-to-1 or more. 

Bureau of Land management. 2016. Proposed Resource management Plan/Final Environmental 
Impact Statement: Western Oregon. 

“Table 3-170 summarizes the effects of the alternatives and the Proposed RMP on the value 
of goods and services that BLM-administered lands in western Oregon supply. The first 
group of goods and services represent those that are valued using market prices, and from 
which BLM receives revenue. The table includes changes in market value and BLM revenue 
(as available) for each alternative and the Proposed RMP. The goods and services in the 
second group do not provide direct revenue to the BLM. Of these, two are quantified using 
non-market methods of valuation; willingness to pay in the case of recreation and, for 
carbon, its social cost. The other goods and services are not monetized, but likely have 
economic value as described in the sections above. Changes in the non-market value are 
shown for each of the alternatives. For goods and services where data limited the analysis of 
the monetary value of the effect, the table shows the expected direction of change in value 
under each alternative and the Proposed RMP.  
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“Table 3-170. Summary of effects on economic value of goods and services derived 
from BLM- administered lands in Western Oregon”  

 

 

Comparison: PRMP minus Alternative D: 
Additional benefits (million per year) 

Timber ($51.2 - $37.4 =) $13.8 

Additional costs (million per year) 
Recreation ($271.2 - $278.1 =) -$6.9 
Carbon storage ($159.35 - $216.3 =) -$56.95 
Total -$63.85 

Ratio of costs to benefits ($63.85 ÷ $13.8 =) 4.6 
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Comments on the U.S. Forest Service Science Synthesis for Aquatics (Chapter 7)

Part 1. General comments:

1.  The authors of this chapter should be commended for generally acknowledging that the Aquatic 
Conservation Strategy (ACS) of the Northwest Forest Plan (NWFP) is still scientifically sound. 
However, it is clear that implementation and monitoring of the ACS and its components need to be 
strengthened and improved (Frissell et al. 2014).  The chapter contains some useful recommendations 
that could achieve broader landscape management objectives without compromising the health and 
recovery of watersheds and fisheries.  The authors are to be commended for including an assessment of 
climate impacts to aquatic systems within this chapter as well as an updated analysis of the importance 
of smaller streams.  However these newer findings and analyses are not well integrated with other 
internal findings or recommendations.

2.  Chapter 7 of the science synthesis generally advocates outmoded “mitigation” approaches to 
conserving only minimally functional aquatic conditions while managing the entire forest landscape for 
commercial timber production.  The chapter appears to be based on the premise that riparian reserves 
need to be thinned in order to accelerate or improve riparian and aquatic conditions.  There is no 
credible science supporting a region-wide effort to thin riparian reserves.  Doing so may actually 
reverse progress in restoring the many interrelated aquatic functions covered under the ACS and its 
Objectives.  Moreover, the impacts would go largely undetected by USFS’s current monitoring 
approaches which are not focused on testing the actual effectiveness of management treatments, and are 
not targeted at all appropriate scales.  Even after 20+ years of NWFP and ACS implementation, the 
Forest Service still has no reliable monitoring assessment methods (see major comment 4 below) to 
determine the health and trend of watersheds and associated aquatic conditions.  Yet the USFS is 
seemingly proposing to significantly increase levels of active management within riparian reserves. 
This violates the principles of Adaptive Management as well as the precautionary principle.

3.  The scope of issues addressed in this chapter is too narrow.  Interested fish and conservation groups 
submitted a list of science questions during earlier collaborative information gathering and issue 
scoping (attached as Appendix 1).  These groups note that many of the key science questions they 
raised are not currently addressed in this synthesis, or have been abridged to limit inquiry into the 
broader scientific literature.  In particular the authors of this chapter have limited or abbreviated their 
analysis of our submitted questions concerning how thinning interacts with natural disturbance 
processes (wind, flooding, landslides, fire); abbreviated the analysis of questions regarding sediment, 
ground disturbance, erosion, roads and their effects, nutrient delivery, channel dynamics, streambank 
stability and integrity, and spatial and temporal pattern of flows; and ignored questions regarding 
cumulative impacts of forest land management.  See the specific language in the ACS Objectives 
(Appendix 2) which link back to numerous riparian area management standards and guidelines.  These 
Objectives and standards require managers to assess a much larger suite of watershed, in-stream and 
landscape scale processes, functions and attributes, than are currently discussed or examined in this 
chapter.

4. Chapter 7 includes a lengthy discussion of the Aquatic and Riparian Effectiveness Monitoring 
Program (AREMP). The sampling design and methods used in AREMP have been questioned (see 
discussion in Frissell et al. 2014) and are still unproven and unreliable, as evidenced by the shifting 
approaches discussed within this chapter (see comments on pages 16-18 of this chapter).  It is clear that 
the land management agencies did not allocate sufficient effort or funds to design a valid approach to 
monitoring.  In short, the USFS lacks a monitoring framework or method that is sensitive to changes in 
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actual watershed conditions.  Furthermore, the USFS has not established a valid baseline of these 
conditions in order to be able to detect changes.  Also the USFS cannot determine the relationship of 
overall watershed conditions, to the many scale-dependent functions and processes that create and 
maintain healthy riparian and instream habitats.  Nor does the design used allow for a robust 
assessment of generally accepted and standardized indicators of key water quality attributes within 
individual streams or watersheds.  Reliance on AREMP as a basis for this document (particularly in the 
first 50-70 pages) is highly questionable.  The science synthesis should instead rely more completely on 
the published scientific literature on watershed- and stream-level impacts.

5.  The discussion in this chapter on “burden of proof” (i.e., use of the precautionary principle) is 
welcome and yet ultimately disappointing.  This concept is still a valid core principle of the ACS. 
However, it would appear that it is abandoned in favor of summary recommendations or conclusions 
that ignore this burden or seek to reverse it.

6.  The synthesis chapter includes a very useful and fairly detailed analysis of likely climate impacts to 
streams, fish and aquatic resources generally.  Unfortunately the Conclusions section and summary 
table (Table 9) at the end of the chapter does not fully integrate or use this information when stating 
conclusions or recommendations or specifying appropriate management actions.

7.  The analysis of the impacts of riparian thinning on large woody debris both instream and on the 
ground is strongly biased toward aggressive and extensive use of thinning.  The findings regarding the 
“tradeoffs” of large woody debris (LWD) removal on tree mortality and potential recruitment of large 
wood to streams greatly understate the risks to streams. The findings are based on questionable 
assumptions regarding baseline conditions of stand age and composition within riparian reserves. 
Many riparian reserve areas that have been untreated (i.e., not clearcut) within the last 30-50 years are 
already past the point when thinning would provide benefits to aquatic ecosystems.  In the majority of 
remaining (un-cut) riparian areas, trees are already undergoing “self thinning” which increases 
mortality and LWD entry to streams (relative to thinning with tree removal).  Thinning will actually 
reduce tree mortality and hence downed wood and will reduce entry into streams of medium to large 
wood pieces needed to create and maintain fish habitat, as well as smaller wood pieces (these provide 
some physical habitat functions and also contribute to aquatic food chains). If thinning with tree 
removal is conducted extensively within riparian areas, this practice will exacerbate current widespread 
deficiencies of LWD in streams. The resulting aggravated LWD deficits will persist for up to 70-90 
years.  In essence this practice will reverse or significantly delay stream habitat recovery by 
maintaining streams in degraded condition.

Note: There is no guarantee that trees remaining post-thinning will not be harvested later (in another 
50-100 years).  Any benefits of supposed “larger trees” from an aquatic system perspective are 
therefore speculative. Riparian reserves are meant to function as reserves right now, as well as 50-100 
years from now.  The use of thinning will also require roads, landings, heavy equipment, and chemicals 
with associated physical, chemical and biological damages to streams, watersheds, and riparian areas.

8.  Reference Conditions – The chapter has a lengthy discussion on the need to define reference 
conditions prior to selecting “restoration” targets.  However this section does not present a valid, i.e. 
unfiltered, summary of published, peer reviewed and seminal work on this topic by Pollock and 
Beechie (2014) and Pollock et al. (2012).  See page specific comments, as this is a highly complex 
topic.
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9. The USFS cannot casually shift responsibility for stream restoration and fish habitat conservation 
from itself to private or non-federal lands, which appears to be one of its primary goals in presenting 
several graphic representations of conditions outside USFS lands (e.g., Figures 1, 2, and 14) and related 
analyses using NetMap (Benda et al. 2007) or employing the “Intrinsic Potential” (IP) methodology. 
The argument is made that streams in lower elevation landscapes have a higher intrinsic potential to 
provide habitat for salmonids, and that therefore restoration efforts should be focused on these areas 
(state or private lands), not on USFS lands.  While there are certainly many opportunities on State and 
private lands, the USFS must focus on the needed conservation actions or improvements to meet ACS 
objectives on the lands it manages.  The IP methodology is mechanistic and has a high “intrinsic 
potential” for misuse and willful misinterpretation by managers. Stream habitats are far more complex 
and dynamic than the IP method suggests.  

10. Logical flaws or apparent contradictions in the analysis require closer scrutiny by the peer review 
panel members.  We recommend that peer reviewers pay close attention to the following possible flaws 
in the synthesis chapter for Aquatics (caveat – this list is not intended to be all inclusive):

--apparent internal contradiction in text regarding “precautionary” vs. active management with regard 
to the reserves
--internal contradictions regarding stream flows and especially seasonality of flows in smaller streams 
as affected by climate change
--internal contradictions or shifting assumptions regarding mortality of trees with and without thinning 
treatments
--internal contradictions regarding active management of riparian areas when presented with current 
scientific understanding of predictable changes in stream thermal regimes, stream flows and synoptic or 
cumulative impacts to listed fishes due to climate change, timber management, and roads. There is no 
synthesis of findings within this chapter that integrates the climate analysis and a reasonable 
assessment of past, current and ongoing impacts of active management (see comments 12 and 13 
below).

11. Questionable findings or explanatory figures in the analysis require closer scrutiny by the peer 
review panel members.  We recommend that peer reviewers pay close attention to the following 
possible flaws in the synthesis chapter for aquatics (caveat – this list is not intended to be all inclusive):

- Highly questionable modifications of Figures 5 and 6 (Chapter 7, pages 191-2) are based largely on a 
grey-literature agency survey (Spies et al. 2013).  Supposed new science requiring significant alteration 
of the original FEMAT/FSEIS curves for LWD entry into streams and for relative humidity as a 
function of riparian tree height distance are, in essence, the US Forest Service's main rationale for 
reducing riparian reserve widths region-wide; therefore, this basis should be carefully examined. 
Furthermore, some key elements of this report are not based on a valid region-wide sampling of 
streams.  Spies et al. (2013) has not been independently peer reviewed.  Summaries of critical issues 
presented in this chapter that are attributed to Spies et al. (2013) concerning riparian forest reference 
conditions, and the effects of thinning on instream wood recruitment do not agree with independently 
peer reviewed journal papers by two of the four authors of this same report (Pollock et al. 2012, 
Pollock and Beechie 2014).  The results of these three papers should be compared, and greater weight 
placed on the two peer reviewed science papers.

- Highly questionable findings regarding regional trends in stream temperature – reviewers should 
question whether the results of Arismendi (2013a) are representative or valid regionally or are due to 
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sampling bias, small sample size or lack of reference streams (few or unmanaged and unroaded systems 
to serve as controls).  Other studies have shown increasing stream temperatures nation-wide.

– Regionally questionable findings regarding “more wood in streams” in managed areas – reviewers 
should look more broadly in the scientific literature (both silvicultural and aquatic) to determine if the 
results by. Benda and Bigelow (2014) which are premised on “stem exclusion” in managed stands 
creating more tree mortality than in unmanaged stands, are regionally valid, or anomalous, (e.g., based 
on other local or management factors that are not related to natural wood recruitment).  Silvicultural 
concepts presented throughout this chapter also may have little or no utility in predicting aquatic 
system evolution or organization.

12.  Despite the fact that the USFS science synthesis on Aquatics contains a laudable section on climate 
change impacts, the internal findings and recommendations of this chapter, and particularly the first 70-
80 pages, fail to integrate the climate analysis. We recommend that the peer reviewers ask whether any 
internal findings and recommendations are consistent with the climate change analysis.  (See General 
comment #10 – lack of internal inconsistency)

13.  Overall, this chapter fails to provide a meaningful analysis of cumulative impacts as a result of 
past, present, and future land management actions.  Nowhere in this chapter is there a thorough 
description of existing (i.e., on average, moderately to heavily degraded) watershed conditions as a 
baseline for future actions, management changes or proposals.

14.  Critical changes to existing riparian reserve functional relationships (Figures 5a and 6a) are not 
sufficiently supported by the analysis in this chapter.  In particular the argument that riparian reserves 
can be halved (reduced to one site potential tree height or less for fish bearing streams as well as for far 
more numerous non-fish and intermittent streams, regionally) without potentially significant impacts is 
not a credible one.  Riparian reserves in their current form (1-2 site potential tree heights) are, at best, 
mitigation for ongoing aquatic ecosystem impacts.  Peer reviewers should question the underlying 
motive to reduce the widths of the reserves.  While it is true that there may be some new evidence 
concerning the role or importance of smaller non-fish-bearing streams, most “new science” published 
since 1994 would support a conclusion that the FEMAT scientists underestimated the importance of 
protecting smaller non-fish and intermittent streams.

15. The USFS is over-reliant, in this chapter, on non-peer reviewed or internal agency publications. 
For example, this chapter relies extensively on the following non-peer reviewed documents rather than 
the primary aquatic ecosystem literature:

– Lieinenbach et al. (2013) concerning stream thermal relationships (this is an unpublished whitepaper)
– Grant et al. (2008) concerning potential hydrologic changes in watersheds (this is a non-peer 
reviewed USFS research report)
– Wondzell et al. (2012) on modeling riparian vegetation (this is a non-peer reviewed, agency technical 
report)
– Reeves et al. (2016[a]) regarding thinning and “tree tipping “as a component of options for managing 
the riparian reserves (tree tipping is at best a form of partial mitigation for ongoing damages to wood 
supply and this is a non-peer reviewed agency technical report)
– Spies et al. (2016) concerning modeling large wood in streams and downed wood.  Notably, other 
peer reviewed papers by two of the co-authors of this grey literature summary report contradict or 
provide additional cautionary findings regarding the “need to thin” riparian reserves to attain reference 
conditions for large wood recruitment and large woody debris on the forest floor.
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The above are only a few examples; there are likely many others.

16.  The USFS is over-reliant, in this chapter, on papers that have only been peer reviewed from a 
forest management science perspective, rather than an aquatic ecological perspective. For example, the 
science synthesis chapter for “aquatics” cites a large number of articles from journals that do not 
employ or use a multi-disciplinary approach to peer review.  The peer reviewers should note that the 
USFS reliance on these papers could be evidence of a biased approach that favors active management 
“solutions” to all problems.  Examples of such papers that are used in this chapter include but are not 
limited to Franklin and Johnson (2012), Benda et al. (2007), and Benda et al. (2015).  Despite their 
focus on so called “ecological forestry” these papers take a highly mechanistic approach to aquatic 
ecosystems.  Moreover, many of the “new research” papers or “new analytical methods” cited in this 
chapter that argue for increased management flexibility and reduced riparian reserve protections 
evidence a strong industrial forest management bias.

17. The treatment of roads and road related impacts to aquatic ecosystems in this chapter is generally 
tentative and incomplete.  Roads and their impacts are presented in this chapter as mainly a “research 
question.”  The issue of roads and road impacts should be of immediate concern to managers, not just a 
research question.  (See page specific comments, below).

In general, we maintain that the scientific synthesis (and especially this chapter) is fatally flawed from 
an aquatic system perspective.  Peer reviewers should question whether the USFS has “manufactured” 
a science basis for entering riparian reserves, region-wide, using primarily their own internal (grey 
literature) studies or summaries and select articles from forestry related journals rather than the full 
range of published and peer reviewed papers on aquatic and riparian dependent ecosystems and impacts 
to important aquatic resources.

PART 2.  Page-Specific Comments:

[Note – text or sections below in quotations are taken verbatim from the USFS Draft Science Synthesis 
Aquatics chapter unless otherwise noted.  Sections or entries marked “Comment” or without quotations 
are our page specific comments]

Page 4, bottom, lines 20-22:

“Second, they rejected the previous philosophy of trying to define and achieve the absolute minimum 
set of practices that would meet stated riparian management goals and the concept that goals could be 
met by implementing yet another set of best-management practices.”

Comment:  It would appear that one goal of this chapter is to establish an “absolute minimum of 
protection” of riparian reserves and aquatic ecosystems regardless of their actual current condition or 
their actual restoration needs.  To do so the USFS would have to effectively eliminate the current set of 
ACS-related standards and guidelines (S&Gs, aka best management practices) that apply to the 
reserves and not replace them with an improved set of standards.

Page 5, line 5, re: the “precautionary principle”

Comment:  The discussion on these pages covers the important issue of the reversal of the burden of 
proof (i.e., application of the “precautionary principle”) that the Forest Service managers must address 
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before planning or initiating management actions, particularly within riparian reserves.  Managers must 
currently use the results of watershed analyses to support positive findings of consistency of their 
actions with the ACS Objectives (Appendix 2) before moving ahead with potentially risky activities, 
particularly in designated reserves.  It is the correct application of the precautionary principle to seek to 
prevent further unchecked degradation of watershed and aquatic conditions that set the Northwest 
Forest Plan apart from all other prior forest plans.  The reversal of this burden of proof, however, is in 
the process of being “re-reversed” based on pre-determined policy and management outcomes, not 
science.  In fact, the chapter proposes a regional reduction of riparian area protections that is not 
supported by any individual watershed-specific analysis.  The peer reviewers should note that in this 
Chapter the precautionary principle is mentioned but then quickly and conveniently abandoned.

The reversed burden of proof was necessitated (see FEMAT and FSEIS Aquatic chapters) by the legacy 
of damaging management practices on nearly all watersheds within the Northwest Forest Plan range. 
The problem was how to do this without being overly prescriptive.  However, in the quote above from 
page 4, the authors misrepresent the past intent and goals of the ACS and replace these with unstated 
goals that are designed to increase management flexibility in all situations, hence they abandon 
(reverse) the original reversal of the burden of proof.  In fact the ACS Objectives and ACS-related 
standards and guidelines (S&Gs) are the minimum required practices to achieve the ACS Objectives in 
the current NWFP.  As such, the derogatory phrase “yet another set of best management practices” 
would appear to suggest that the Forest Service is poised to get rid of all of the ACS related S&Gs, 
which are the current set of best management practices, particularly within reserves.  If the Forest 
Service had any data or science basis to support the removal of all pertinent ACS related standards and 
guidelines it is not presented in this Chapter.

Page 5, lines 6-9:

“Forest managers who wanted to alter the comprehensive default prescriptions for riparian management 
under the NWFP in order to pursue other management goals were required to demonstrate through 
watershed analysis that changes would not compromise established riparian-management goals.” 
[Emphasis added]

Comment:  [See above general comment re: the precautionary principal and ACS reversal of proof]. 
Technically speaking, these are not goals and furthermore (both on this page and in this document as a 
whole) they are not clearly specified.  The replacement of ACS Objectives with less specific “goals” 
merits careful attention by peer reviewers prior to determining the full range of scientific issues that 
should be covered by this synthesis.  Currently Forest Service managers are guided by nine highly 
specific (if not wholly prescriptive) ACS Objectives.  This document needs to present the ACS 
Objectives as written and peer reviewers should examine all of the management goals embedded within 
them.  Furthermore, within the nine ACS Objectives there are clearly mentioned watershed processes 
and stream and watershed functions and attributes that could be quantified and used to determine the 
success or failure of management actions to achieve the ACS Objectives.  Many of these, it should be 
noted, are not included in AREMP.

Page 5, lines 12-18:

“We provide an update on the status of species listed under the Endangered Species Act (ESA) and the 
components of the ACS: aquatic and riparian monitoring, riparian reserves, key watersheds, watershed 
analysis, and watershed restoration. We also assess the implications for the potential evolution of the 
ACS in the next round of forest plans. In addition, we consider a review of particular issues raised by 
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managers: 1) management and size of riparian reserves; 2) effects of roads; and 3) potential effects of 
climate change on aquatic ecosystems and associated fish.”

Comment: These issues or “key questions” are limited and not all are adequately addressed (especially 
the issue of roads).  The three issues are not addressed in combination or synoptically.  Moreover, these 
are not science questions but management questions.

Page 12, lines 7-11:

“Hence, the ACS monitoring strategy postulated that management under the NWFP would be 
considered effective if the distribution of watersheds in better condition improved over time (Reeves et 
al. 2004). However, the process of first selecting indicator components and then constructing predictive 
models of watershed condition using multivariate indicators is not straightforward.”

Comment:  The overall goal as stated in the FSEIS for Option 9, in fact was improved conditions of all 
watersheds, both Key and non-Key, but with Key Watersheds improving more quickly – there was no 
mention in the planning for the NWFP of  a [statistical] “distribution” of watersheds; at the large scale 
that these watersheds represent, nearly all should be functional.

Page 16, lines 12-13:

“Yet, it is fully recognized that entire watersheds contribute to downstream fish habitat (Fausch et al. 
2002).”

Comment:  Peer reviewers should question why the emphasis in this synthesis is only or primarily on 
riparian reserve widths, and especially on mechanically treating or removing trees in the outer (2nd) tree 
height zone.  If the entire watershed contributes to downstream fish habitat then clearly that means that 
the outer zone of riparian areas also contributes.

Pages 16-17, lines 14-21:

“...(Miller et al. 2016a) moved the emphasis away from fish on the basis that “Little attention was 
given to the ecological thresholds of other organisms” (Miller et al. 2016a). This approach moved away 
from native salmonids focus and instead evaluated whether physical habitat conditions differ from what
would be expected in areas of “least human disturbance”, as other monitoring efforts have done 
(Stoddard et al. 2006, Bates, Prins and Smith 2007, Collier 2009, Al-Chokhachy et al. 2010).  Thus, the 
approach does not specifically provide an assessment of habitat conditions for aquatic organisms.”

Comment:  The peer reviewers should consider whether the switching of analytical methods in mid-
stream seems questionable or scientific.  Furthermore, if scientists did anticipate that more species of 
salmonids were about to be listed (and if this was a prime consideration in developing the ACS) then 
why would the Forest Service monitoring approach change to one that does not focus on aquatic 
organisms, given that many more species are currently listed as threatened or endangered?  

See comment on page 18, as that comment applies here as well.  The USFS states on page 18 that: 
“...aquatic monitoring programs [require] a clear articulation of which biota and associated functional 
characteristics of habitats and ecosystems are being considered...”

Page 16 bottom to page 17 top:
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“...but it is apparent that a more in-depth understanding of alternative approaches to assigning indicator 
components is an important consideration relative to what the indicators mean in the context of 
maintaining and restoring watershed conditions. This issue is an emerging research need in the NWFP 
area and in aquatic conservation in general.”

Comment:  This language is confusing or intentionally misleading.  The Forest Service acknowledges 
elsewhere in this document that over 55 percent of NWFP watersheds are “water quality limited.” 
Additionally, even a casual observer notes that nearly all federal watersheds have far too many miles of 
roads.  All watersheds in the plan range exhibit extensive habitat damage resulting from past and 
ongoing management practices.  The USFS has no method to quantify existing or future watershed 
conditions at the relevant scale (monitoring unit) of the 5th or 6th field HUC, nor does it have a reliable 
region-wide database on actual watershed, instream and riparian habitat conditions.  It is not an 
emerging “research question” to quantify these things.  It is an essential need.  

Page 17, lines 10-20:

“Hohler et al. (2001) projected a transition in use of models, for example from using a decision-support 
model to a multivariate statistical model; such a transition may be timely now, given development of 
numerous new approaches for data-rich analyses. In the recent analysis by Miller et al. (2016a), they 
used a multivariate statistical model to integrate environmental variability directly into the assessment, 
and then considered temperature and macroinvertebrate indicator components separately from an 
aggregated physical-habitat indictor. Their aggregation of indicator components was empirical and not 
necessarily based on hypothesized ecological relationships (e.g., relative weights of different 
components or non-linear relationships), as might be done with a fuzzy-logic model used by Gallo et al. 
(2006) and Lanigan et al. (2012). However, some different consequences of fuzzy logic versus the 
current analytical approach are evident.”

Comment:  The peer reviewers should question why, after 21+ years of Northwest Forest Plan and ACS 
implementation, the Forest Service still has no reliable methods to determine the health and trend of 
watersheds and associated aquatic conditions, yet is proposing to significantly increase levels of active 
management within established riparian reserves?  See additional comments below.

Page 18, lines 8-14 and throughout:

“...[T]he development of aquatic monitoring programs requires a clear articulation of which biota and 
associated functional characteristics of habitats and ecosystems are being considered and how they are 
likely to be altered as a result of the actions of interest (Palmer et al. 2005, Pont et al. 2006). The failure 
to identify the nature of the unimpaired community in each ecological stage can make it difficult to 
assess the ecological consequences of detected changes (Frissell et al. 2001) and can affect the 
credibility of the scientists or agencies involved (Wohl 2016).”

Comment:  Again, by their own admission, USFS does not have a method to determine health of 
aquatic ecosystems, habitats or biota, relative to unimpaired reference conditions.  The peer reviewers 
should emphasize in their final report to the Forest Service that the precautionary principle discussed 
on page 5 of this chapter clearly applies under such circumstances.
---
Page 22, lines 2-17:
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“The concept of the reference condition remains important in land management […] The multi-
state conceptual approach clearly shows that “reference conditions” are, in fact, a distribution of  
states within a suitably large stream network rather than a single preferred or optimal state. As such,  
“departure from the reference condition” is no longer a reach-scale question, but rather, a 
determination of whether the number of reaches (or length of stream) in each state within the network 
is similar to the number of reaches (or length of stream) that would be expected under a relatively 
natural disturbance regime. To answer this question, it is important to consider the entire range of 
conditions that an ecosystem can experience (Lisle 2007, NRC 2000, Stoddard et al. 2006); however, 
this proves problematic. It may well be impossible to find a reference system that contains the full  
range of ecological conditions that an unmanaged ecosystem would experience, owing to the extent  
and magnitude of anthropogenic effects (Miller et al. 2016b, NRC 2000, Stoddard et al. 2006).” 
[Emphasis added]

Comment:  The peer reviewers should question whether the USFS can successfully employ the concept 
of “reference condition” in making management decisions when it cannot be established regionally, 
sub-regionally, or for any given watershed.  Further, even if a reference condition could be established, 
the precautionary principle argues against a universal assumption that active management or 
mechanical interference is needed to attain reference conditions at any scale.

Page 23, lines 1-5:

“We suggest that further exploration regarding the definition of reference conditions and the potential 
consequences for the results and their application is needed, including consideration of how to use  
conceptual models such as those developed by Wondzell et al. (2007, 2012) to compliment reference  
conditions based on least-disturbed sites.”

Comment:  Wondzell et al. (2012) is not a peer reviewed source.  The peer reviewers should question 
why the USFS has not relied more heavily on Pollock et al. (2012) which is directly relevant to 
assessing reference conditions, and which is a peer reviewed, published journal article on the topic.

Page 25: lines 4-12:

“The toolbox of assessment techniques to help managers in this regard is rapidly developing at this  
time. Simultaneously, although some of the objectives of the ACS were initially somewhat vague, as  
our knowledge of aquatic-riparian systems in the NWFP area increases more explicit outcomes of  
the ACS can be considered. Therefore, it would be prudent to convene a panel of researchers and 
practitioners, possibly as part of a watershed assessment center, that could review the current 
assessment concepts, investigate ways to understand emerging issues, and develop an integrated 
watershed-assessment research and management team, as has been developed for other components of 
the NWFP...”[Emphasis added]

Comments:  The ACS Objectives are not vague.  However, the USFS's interpretations of the ACS and 
its objectives, in many cases, have obscured the full range of scientific issues involved.  In part, the 
USFS has selectively focused only on certain aspects and not all the scientific issues clearly and 
explicitly covered under the ACS Objectives.  Even when a larger suite of issues is clearly presented in 
the ACS the USFS limits the discussion to one or two elements.  For example the ACS Objectives 
actually specify that the full range of flow conditions in watersheds needs to be considered, including 
the timing, pattern, amount and distribution of flows.  Instead, the USFS has chosen to focus only on 
peak flows.  Furthermore within the “peak flow” category, the USFS has consistently asserted that only 
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the highest floods or least frequent peak flows are altered by management and hence of interest, which 
is not the case.  Peer reviewers should raise the broader concern that the USFS is skirting the full range 
of aquatic-related scientific issues represented by the ACS (see ACS Objectives, Appendix 2).

A second way that the USFS has tried to evade ACS provisions is by attempting to weaken the 
connected requirements of the numerous ACS standards and guidelines that create the “reversal of the 
burden of proof” for proposed actions within riparian reserves (the crucial language is that managers 
must show that actions within the reserves must meet – i.e., not prevent attainment of – the objectives). 
(See NWFP ROD, Basis for Standards and Guidelines, pages B-9, B-10, and B-15 regarding the role of 
watershed analysis and burden of proof for management actions).

Also, managers must “use the results of watershed analysis” to support their findings of ACS 
consistency.

Peer reviewers should question whether the reversed “burden of proof” for compliance with the ACS 
established under the NWFP would be strengthened or weakened under a more centralized (regional) 
approach to watershed analysis.  Peer reviewers must remember that the USFS has failed on two 
separate attempts to administratively weaken these same, crucial ACS provisions and connections.  

Page 24 et seq.: (re: the fallacy that roads are a research need only):
Comment: The synthesis asserts on this page that essentially little is currently known about roads and 
sediment impacts, and that this is a “topic for further research.”  In addition to expanding the focus to 
all impacts of roads, the peer review panel should focus on whether this view is acceptable given the 
multiple, proven adverse impacts of roads on aquatic ecosystems.  These impacts are not limited to 
sediment (Daigle 2010, Trombulak and Frissell 2000).  The USFS repeats the characterization of roads 
as a research need only in the tail end of this chapter.

Page 24, lines 13-21, and page 25 lines 1-19 (all of page 25):

The summary on these two pages on the uses and future improvement or revision of AREMP is highly 
confusing and largely unconvincing.  Reading between the lines, the peer reviewers should note that 
AREMP is flawed and its methods – even after over 20 years – are still “under development.”  This fact 
argues strongly against claims by the Forest Service that it can use “Adaptive Management” effectively 
or whether the Forest Service managers, informed by AREMP, can employ an appropriate level of 
precaution when managing riparian reserves.

Page 26, line 22 to Page 27, line 1:

Comment:  This section on “Scientific Background” fails to provide a correct historical account of the 
purposes for extending the widths of interim riparian reserves to include the second “tree height” 
distance (aka Full SAT buffers – see below).  It is both a science and management question whether a 1 
or 2 tree height (or larger) riparian reserve distance is needed to correctly determine or include the 
potential “impact zone” that would maintain or restore all ACS specified functions (see the nine 
science-based ACS Objectives in Appendix 2) that are of concern.  The argument is that the second tree 
height distance was added only for non-fish species.

In point of fact, NOAA-Fisheries insisted on “full SAT (Science Advisory Team)” buffers during the 
late stages of  NWFP planning and consultation for Option 9.  It is true that the additional “outer” 
buffer width also protects non-fish species.  The U.S. Fish and Wildlife Service supported full SAT 
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buffers for a wide variety of riparian dependent species, including little known species and known 
species of concern, and for use as movement corridors by wildlife.  It should also be noted that, to date, 
there has been no credible watershed scale analysis, landscape scale analysis, monitoring data or actual 
empirical data or any other reasoned analysis sufficient to reject the scientific validity of full SAT 
buffers, region-wide, for both aquatic and terrestrial species.  The precautionary principle (see page 5) 
argues for maintaining full SAT riparian buffers for all streams.

The text on page 26, lines 9-17, reads as follows:

“Depending on the degree of dissection of the forested landscape by streams, riparian reserves along 
both perennial and intermittent streams may occupy between 40 and 90 percent of the landscape…” 
“...interim riparian reserves of this magnitude, coupled with key watersheds and late-successional 
reserves, have provided a connected watershed-level reserve system for terrestrial, riparian, and aquatic 
ecosystems... However, the area of the forested landscape contained in the riparian reserves has fueled 
a controversy regarding riparian protection, resulting in new research to evaluate prescribed widths of 
riparian management areas and a re-examination of existing scientific literature on the subject.”  
[Emphasis added.]

Comments: Peer reviewers should note that it is the physical extent of the current interim riparian 
reserve system which generally excluded commercial timber harvest entry that is at the heart of any 
controversy, not the science question of whether the riparian buffers are “too wide” to provide for 
natural processes.  The Figures 5 and 6 on pages 191-192 of this chapter are uni-directionally and 
unilaterally “adjusted” based on purported “new science” produced since the FEMAT and the FSEIS 
analyses.  As such, the peer reviewers should very carefully examine any changes from the original 
FEMAT/FSEIS (Figures 5 and 6) curves for riparian functions, particularly for large wood delivery to 
streams from the adjacent riparian zone, and for relative humidity.  The reviewers should critically 
review any new data or papers being used to support these adjustments.

The peer reviewers should consider climate change impacts and trends when looking at the unmodified 
riparian function curve for “microclimate” in Figure 6 on page 192 which still supports buffers ranging 
up to two site-potential tree heights to maintain full function.  The peer reviewers should check to make 
sure that any new science or dataset used to alter any of the riparian functional response curves has 
been validated regionally and that these changes are accepted by all relevant regulatory agencies. 
Importantly, these are presented as regional distributions and only the former un-modified versions of 
these figures were approved by all agencies involved in the NWFP and ACS.  The re-examination of 
existing scientific literature (see above quote in italics) should include all published scientific literature 
on the topic, not just one or two new studies, and apparently this has not been done.

A primary argument made in this chapter is that new science-based research has questioned the need 
for a second tree-height buffer on streams to provide adequate stream thermal protection.  The USFS 
relies largely on Leinenbach et al. (2013) to make this claim.  Leinenbach et al. (2013) is an agency 
whitepaper, not a published peer reviewed journal article.  Leinenbach et al. (2013) is marred by highly 
reductionist thinking; for example, it only looks at potential thermal impacts to streams from one 
mechanism (shade).  Leininbach et al. (2013) ignores associated near-field impacts from clearcut 
harvest, physical alteration of drainage features, and long-term physical disruption from roads adjacent 
to riparian reserves. While it is certainly important, shade is not the only factor that contributes, over 
time, to stream thermal impacts.  Rex et al. (2012) examined “....the suggestion that stream shade at the 
water surface alone can address the issue of stream heating.”  What Rex et al. (2012) found was that 
shade was not the only important consideration.  Riparian shade at their study sites was mechanically 
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reduced by 30 to 50% using variable retention harvest (selective thinning).  Within two years shade had 
recovered to pre-harvest levels due to growth of streamside deciduous vegetation.   However, they 
found that “ [r]ather than decreasing with increased shade levels, water temperature in the study 
streams continued to experience heating by 1–2 °C over their distance in the clear cut area.”  They 
concluded that “shade to the stream surface alone did not control [the observed] water temperature 
increase.”

Page 27:  This page again references the “controversy” regarding riparian buffer widths.  This is not 
really a scientific controversy but a management controversy.  Peer reviewers should focus on the 
science. Peer reviewers should consider all of the stated purposes for which the riparian reserve system 
(including full SAT riparian buffers) was established to determine if those purposes can still be met 
with significantly reduced riparian reserve protection, and aggressive thinning region-wide.  The 
examination must consider the road-related impacts that would compound existing road network 
problems as well as stream crossing impacts, because additional roads and stream crossings would be 
needed to provide access into riparian reserves.  This is a huge setback for aquatic conservation. The 
existing road network on National Forests within the NWFP area needs to shrink dramatically to 
achieve ACS and watershed restoration objectives (see our short list of recommendations in Attachment 
3.).  A large percentage of stream crossings and culverts already impair or restrict fish passage, or clog 
and initiate road and slope failures.

Page 28, lines 15-22:

“Recent studies of wood recruitment suggest that changes in some of the ecological function curves 
may be supported. The graph of the relationship between the cumulative effectiveness of an ecological 
process and the distance for wood recruitment from the immediately adjacent riparian area in fish-
bearing streams, developed in FEMAT (1993), suggested that about 60 percent of wood recruitment 
from the immediate riparian area along fish-bearing streams occurs within one-half of a tree-height 
(fig. 5a). This graph was based on a limited number of studies (McDade et al. 1990, Van Sickle and 
Gregory 1990) and the professional judgment of scientists involved with FEMAT.”  [Emphasis added]

Comment:  Peer reviewers should carefully and critically examine the USFS's proposed, revised curves 
for wood recruitment in Figure 5a, but should also note that the bolded language above is a convenient 
simplification.  In reality, McDade et al. (1990) found that half of the large wood in fish bearing 
streams may not originate from the “immediate riparian area” (from trees adjacent to that stream reach) 
but rather from upstream and upslope.  Protection of the riparian areas adjacent to other headwater 
streams and upslope areas subject to potential debris flow and landslides is also critical to maintain 
adequate LWD in streams.

Page 29 lines 1-18:  

“More recent studies on the sources of wood (Gregory et al. 2003, Spies et al. 2013, Welty et al. 2002) 
find that, at least in the Cascade Range of western Oregon and Washington, about 95 percent of the 
total instream wood inputs from the adjacent riparian area along fish-bearing streams came from 
distances that ranged between 82 to 148 ft (25 to 45 m) from the stream (fig. 5b). The shape of this 
curve differs from the FEMAT curve (fig. 5a), which showed that 95 percent of the wood-recruitment  
function of  the same streams occurs within a distance equal to about 0.95 of the height of a site-
potential tree.  A primary purpose for the extension of the boundary of the riparian reserve of the 
Northwest Forest Plan from one site-potential tree-height to two on fish-bearing streams was to protect 
and enhance the microclimate of the riparian ecosystem within the first tree-height (USDA and USDI 
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1994a)...Based on the initial work of Chen (1991), FEMAT (1993) hypothesized that a second tree-
height could provide a considerable safety margin to riparian area reserves in terms of relative  
humidity and other microclimatic effects in the riparian reserve along fish-bearing streams  
(FEMAT 1993) (fig. 6a).”  [Emphasis added]

Comment:  Again, the USFS analysis in this paragraph simplifies the sources of LWD in a similar 
manner as in the quote immediately above it.  The language, “...of the wood-recruitment function of the 
same [i.e., fish-bearing] streams...” is misleading.  The large woody debris recruitment function of 
riparian reserves is a) not limited to the immediate stream reach and b) not the only important function, 
as the last portion of the paragraph on microclimate suggests.  The microclimate function adds a level 
of additional protection for large wood recruitment, which is in keeping with the “precautionary 
principle.”  In essence, the science still supports a one- to two-tree-height interim riparian buffer for all 
streams, not just fish bearing streams.  Again, peer reviewers should closely examine the USFS's 
proposed changes to both Figures 5a and 6a.   These changes were not supported in 1994, and any 
“new science” supporting these changes must be critically examined, as much of it has not been peer 
reviewed.

The peer reviewers need to examine the studies by Gregory et al. (2003) and Welty et al. (2002) to 
determine if they contain ample supporting information or, conversely, any caveats regarding the 
USFS's unilateral change in the accepted zone of influence for large woody debris, region wide. Do 
these studies present persuasive scientific evidence for altering the original FEMAT/FSEIS curves for 
large wood recruitment?  Welty et al. (2002) and Gregory et al. (2003) are not conclusive enough to 
support a management decision of this scope and importance.  Spies et al. (2013) is a non-peer-
reviewed, USFS technical publication and must undergo independent, scientific peer review before it 
can be relied upon. The other authors of the paper should be involved in this review because their own 
published and peer reviewed work appears to be in conflict with its conclusions.

Page 29, lines 19-22:

“Since the ACS and associated ecological function curves were originally formulated, a number of 
research efforts have examined the effects of forest management on microclimate in riparian areas. The 
vast majority of this work has focused on air temperature and relative humidity in small, headwater 
streams; few studies were conducted along larger streams...”

Comment:  Peer reviewers must carefully review all so called new studies that USFS claims support 
narrowing the riparian reserve widths on the basis of “microclimate”, particularly if these studies have 
had no prior peer review.  Also, the peer reviewers must consider that microclimate protection is more 
important now given the likely impacts of climate change.

Page 30, lines 1-22 to Page 31, lines 1-7:

“...The magnitude of harvest-related changes in microclimate in riparian areas is usually inversely  
related to the width of the riparian buffer and the type and extent of management activities on the  
outer (upslope) edge. Some studies failed to show any edge effect between clearcuts and riparian 
buffers composed of intact mature forest (Anderson et al. 2007, Rykken et al. 2007). Other studies have 
shown that edge effects ranged from a distance of 98.5 ft (30 m) (Anderson et al. 2007, Rykken et al. 
2007) to 148 ft (45 m) (Brosofske et al. 1997) from the stream. At the other extreme, Ledwith, (1996) 
found that above-stream temperature decreased and relative humidity increased as buffer widths 
increased up to 164 ft (150 m). Rykken et al. (2007) attributed the lack of an edge effect to a “stream 
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effect”, described by Moore et al. (2005), who noted that the stream can act as a heat sink and source of 
water vapor during the day, thus keeping near-stream microclimates cooler and more humid than areas 
further from the stream. Rykken et al. (2007) suggested that this stream effect might counteract  
harvest edge effects on microclimate, thereby reducing the distance that harvest effects penetrate  
into riparian zones (Rykken et al. 2007) relative to the distances measured in upland forest edges (e.g., 
from those projected by Chen et al. [1993] in uplands). Moore et al. (2005) also suggested that cool, 
moist air might be carried by down-valley breezes, contributing to this stream effect.” [Emphasis 
added]

“The FEMAT microclimate curves were based on upland studies of forest edge effects and thus they do 
not necessarily apply to riparian areas with a strong stream effect, protected topographic positions, and 
retention of some canopy in the adjacent managed stand. Reeves et al. (2016) suggest that a one tree-
height buffer on fish-bearing streams (fig. 6b) would reduce most potential effects on microclimate  
and water temperature in near-stream environments from timber harvest in areas on the edge of the 
riparian reserve, particularly when some trees are retained in the harvest unit. In general, most studies 
show that microclimatic changes in temperature and relative humidity seldom extend further than one 
site-potential tree-height from the clearcut edge into an intact riparian buffer composed of mature 
forest (see review by Moore et al. 2005 and references cited therein). However, the large range of 
effects measured in different studies demonstrates that substantial uncertainties remain. These 
uncertainties have important implications when considering changes in the width of the NWFP riparian 
reserves.” [Emphasis added] 

Comments:  The above analytical approach is reductionist, based only on the edge of a buffer adjacent 
to a commercial timber harvest unit.  Peer reviewers should reflect on the physical fact that when a 
parcel is cut the riparian buffer (the strip of trees that remains) does not “add” any microcroclimate 
benefit or add thermal protection to the stream.  Rather the proximity and size of the adjacent unit 
greatly determines the level of impact to the stream.  Generally, the closer the unit is to the stream, the 
higher the risks involved, as is correctly stated by the USFS earlier in lines 1-3 of this page.  Peer 
reviewers should question whether the “stream effect” that is mentioned will continue to operate to 
reduce impacts sufficiently given climate change.

Peer reviewers should also consider the following question: if it is true that streamside riparian zones 
rapidly re-grow (post thinning) to provide shade for thermal functionality, as is claimed in this chapter, 
why is it the case that so many streams in the region on federal forest lands (even those protected by 
streamside riparian buffers for the past 22+ years) are still listed as “water quality limited” for stream 
temperature?  One hypothesis is that the legacy effects of extensive timber harvest, post-fire salvage, 
roads and culverts, and (more recently) management of riparian areas contribute to cumulative impacts 
that impair temperatures or suppress the recovery of cooler thermal regimes via other mechanisms 
besides shade.

Page 30, Temperature and Microclimate (continued):

Comment: There is no science to defend cutting or thinning of the outer riparian buffer zone from an 
aquatic system science or water quality perspective.  The issue of “relaxing” riparian protections 
appears to be a short-term, timber-volume-based concern of land managers.  Peer reviewers should 
consider that, in the longer term, climate change will likely increase risks of thermal impacts from a 
variety of mechanisms, including potential reduction or complete loss of late summer flows, more 
frequent and prolonged periods of drought, loss of soil moisture storage, increased fire severity and 
generally drier microclimatic conditions.  Careful consideration of all associated and externalized costs 
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of active industrial management under rapidly changing climate and hydrologic regimes argue for 
maintaining or even increasing riparian and headwater protection.  This is particularly true if water 
supply, water quality, costs and impacts of building and maintaining roads, societal benefits of carbon 
storage, and realistic reductions in government budgets moving forward are considered.

Page 31, middle of page:

Comment:  Overemphasis on temperature alone is misleading and simplistic.  This page ignores other 
actual and potential impacts other than temperature, including but not limited to sediment, roads, 
landslide delivered wood, and nutrients.

Page 34, bottom:

Comment: Fire appears to be presented as the dominant disturbance mechanism on the landscape.  Peer 
reviewers should carefully examine the focus and underlying assumption(s) of this chapter particularly 
regarding the supposed pre-eminence of fire as a disturbance mechanism.  Peer reviewers may wish to 
note the absence of a valid (considering the title of the chapter) aquatic ecosystem perspective in this 
particular discussion. In general this chapter suffers from a biased timber management viewpoint, not 
an ecosystem perspective.

Fire can be extremely beneficial or can have little or no positive or negative impact to aquatic systems 
particularly if viewed over the long term.  Flooding and landslides are two important system re-setting 
disturbance mechanisms that play a significant role in creating and maintaining healthy aquatic 
habitats. Landslides and debris flows can contribute up to 50% of the large woody debris in streams 
(McDade 2010). The long-term impacts of thinning, clearcutting, road building and other road-related 
activities are not the same as the long term impacts of natural disturbances such as wildfire, flooding 
and landslides.  For example the amount, size, and distribution of standing dead and downed wood 
(either on the forest floor or in streams) are not the same following each of the major disturbance types. 
Prolonged absence of fire is a far greater long-term threat to forests (and ultimately to aquatic 
ecosystems) than fire itself, as can be seen in the current composition, pattern, and overall health of 
forests with a long history of fire suppression.

Page 35, lines 7-14:  “Wondzell et al. (2012) found similar patterns for riparian forest in the Oregon 
Coast Range. In addition to the factors described above for upland forests, riparian forests are also 
influenced by fluvial and geomorphic processes such as floods, debris flows, and bank erosion. State 
and transition simulations of the natural disturbance regime showed that 51 percent of the riparian 
network was in mature forest (stand age of 66 to 200+ yr). The simulations also showed that the long-
term average forest composition was highly variable. Only 2 percent of the riparian network was in a 
non-forested condition, 28 percent was alder dominated, 40 percent was in mixed alder-conifer stands, 
and only 29 percent was in conifer-dominated stands.”

Comment: The paragraph cited above omits wind throw as a mechanism for increased large wood entry 
into streams.  In addition, elsewhere in this chapter the argument is made that thinning is needed to 
reduce or remove hardwoods (like alder) from riparian zones; however, it is not stated what the current  
percentage of alder is within riparian zones.  Alder fixes, accumulates and distributes Nitrogen, and is 
an important component of riparian stands.  Alder leaves add nitrogen and other nutrients to forest 
soils, which helps forests recover from landslides and other disturbances.  Alder also helps to stabilize 
slopes and streambanks.  Nowhere in this chapter are the potential impacts of alder removal discussed 
from a broader, stream-ecological perspective.  The desire to remove alder and replant with conifers is 
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not supported by the above quote if the long term average percent composition of alder to conifer is 
around 1:1.  Hence, this chapter includes an internal contradiction regarding proposed thinning or 
removal of alder.

The overall issue of “reference” conditions is a thorny one.  The simulation methodologies used by 
Wondzell and others should be thoroughly peer reviewed before these recreated or hindcasted 
“reference” conditions can be accepted as a valid basis for management of alder in riparian stands or 
management of riparian reserves in general.

Page 36, lines 1-22:  In contrast to statements made that the overall watershed condition trend (AREMP 
monitoring results) are the focus, this section limits its discussion to some (but not all) impacts in the 
riparian zone.  If it is true that watershed is the unit of concern (i.e., the basic unit for monitoring and 
achieving restoration “success”) then a narrow focus on just the riparian zone might be inappropriate. 
Or, conversely, if the riparian zone is of most concern, perhaps what the USFS monitoring approach 
should focus on is the condition of individual or collective riparian areas, if it hopes to measure the 
improvement of them. This tension between whole watersheds vs. individual riparian areas as the focus 
of monitoring should be examined by the reviewers.  Also, the reviewers might need to determine the 
“scales” at which the various attempts or versions of monitoring under AREMP are accomplished to 
discover if there is a match between the research question being asked and the scale (or scales) at which 
it is being answered.  If there is no approach to AREMP monitoring that collects information at the site 
(i.e., individual stream reach or waterbody) scale of riparian reserves, then the peer reviewers must 
conclude that the current AREMP monitoring approach cannot be used to support active management 
in individual stream-side riparian reserves or groups of riparian reserves for either “restoration” or 
aquatic conservation. Finally the reviewers should examine the nine ACS Objectives (Appendix 2) and 
consider the multiple scales that apply in determining consistency with these overriding aquatic 
objectives.

Page 37 et seq.:

Comment:  This section titled “Human Impacts” mentions the “indirect impacts of logging” but the 
discussion that follows ignores or underemphasizes the associated impacts of roads.  (Note: the chapter 
as a whole suffers from this same flaw).  To access even the outer portion of existing riparian reserves 
to conduct (ecologically unnecessary) thinning, the USFS would likely have to build new roads and re-
construct many miles of existing roads.  The narrow focus on stream shade and wood delivery in this 
section does not adequately assess the additional impacts of road building and road re-establishment 
needed to enter and thin the reserves.

Pages 37 – 48 (throughout):

This entire section of the document is biased toward promotion of thinning within riparian reserves as a 
primary management tool, region-wide.  The peer review panel members should carefully analyze this 
eleven page section of the document to determine if the analysis has been “reverse engineered” to reach 
a particular recommendation or conclusion.  If that is the case, the peer reviewers should recommend 
specific ways to fix or completely replace this entire section.

*Page 37 lines 11-18: 

“...A shift in fire regimes toward less frequent and more severe wildfires is likely to cause significant 
changes in wood recruitment (Benda and Sias 2003); greater tree mortality and formation of debris 
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jams in severely burned areas may shift wood dynamics toward infrequent, larger jams in a “feast or 
famine” cycle rather than more frequent and distributed influence of individual fallen trees. Less 
frequent, more extreme fires could lead to formation of debris jams that would eventually degrade  
without large trees available to replace them. A more frequent disturbance regime that maintains  
steadier wood inputs might help to better sustain associated habitat features over time.”  [Emphasis 
added.  See also Figure 9, page 195, and our comments on part A of that figure]

Comment:  The paragraph posits “a feast and famine” argument for large wood accumulation in 
streams and ignores current widespread deficiencies in large instream wood, nearly everywhere, 
relative to historic conditions.  The argument makes no real temporal or ecological sense.  The “shift” 
mentioned in this paragraph toward more severe wildfires has been occurring for the past 100+ years. 
The suggestion that there could be “too much” large wood in streams following wildfire, now or in the 
future, is not supportable.  We believe that it would be difficult to find a single example of “too much 
wood” in a stream either currently or into the future.  This is especially true considering the agency’s 
traditional reliance on aggressive post-fire salvage.  Peer reviewers should also consider the implied 
argument that “intermediate” levels of large wood are somehow “best” for fish or other aquatic and 
riparian species (see also Figure 9, page 195 of this chapter).  The overall sense is that USFS has 
manufactured the “feast and famine” argument to promote a band-aid type mitigation program that 
would deliver minimal amounts of wood to streams evenly spaced over time (via thinning and tree 
tipping).  The USFS cannot sufficiently compensate for past losses of LWD in streams from over a 
century of excessive timber harvest, salvage, and widespread LWD removal by using only a minimalist 
mitigation approach.  Furthermore, the delivery of smaller amounts of wood “evenly spaced through 
time” is probably not natural disturbance regime.

Page 39, Lines 1-4:

“One way to select a target for restoration goals is to identify a minimally disturbed condition and use it 
as a reference to which the current condition can be compared.” The minimally disturbed condition is 
commonly called the reference condition. Although intellectually appealing, the selection of a reference 
condition is not simple.”

Comment:  The ACS and its Objectives are clear that the goal is to maintain (where degraded) or 
improve (where functional) conditions that are described in the nine ACS Objectives.  This can be done 
on a reach- or subwatershed-scale basis without having a clearly defined “reference” condition, 
particularly in situations where stream habitats are thoroughly degraded by any method or 
measurement and/or water quality is already significantly impaired.  Arguably this is the case in most 
heavily roaded and managed (functionally damaged) watersheds in the Pacific Northwest, many of 
which fail to meet water quality criteria.  Widespread aquatic habitat and water quality degradation 
were two of the primary reasons for more stringent riparian protections in the first place, and set the 
stage for the reversal of burden of proof established under the NWFP ACS
Page 39, Lines 5-9:

“For example, Pollock et al. (2012) set very stringent requirement on stand attributes that would be 
acceptable as a reference condition: choosing completely undisturbed, single-storied, conifer-
dominated stands ranging in age from 80 to 200 years, discarding any stands that showed evidence of 
recent severe disturbance—including disturbances such as wildfire, insects, and disease, because these 
disturbances may themselves have been changed by anthropogenic fire suppression or climate change.”
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Comment:  The above is an exaggeration.  Pollock et al. primarily avoided stands that included heavily 
disturbed sites.  They did not select “completely undisturbed” sites.  Completely undisturbed sites do 
not generally exist in many areas of the NWFP, and this criticism could apply equally to USFS’s own 
studies, particularly in coastal Oregon.

Page 39-40:

“Because of their stringent conditions, Pollock et al. (2012) were only able to identify a small number 
of reference stands that were widely scattered, spanning a broad latitudinal and climatic range. Further, 
they lumped together both upland stands and riparian stands, and the only riparian reference stands 
were located in the western Washington Cascade Range. Thus, Pollock et al.’s (2012) reference  
condition may not be appropriate to apply to riparian stands outside of western Washington or  
stands of other ages. However, they did focus their analyses on tree-based stand metrics (e.g., stand 
density and tree size) that might be somewhat similar across the region.” [Emphasis added]

Comment:  Pollock et al. (2012) did include both riparian and upland sites in Washington (see their 
Figure 1), and compared the upland sites to the riparian sites (see their Figure 5).  The main difference 
they found was that riparian sites had slightly larger trees than the upland sites, which they attributed to 
the riparian sites having higher productivity.  This fact is that Pollock et al. (2012) provides useful 
comparative results whether or not all of their “reference” stands are truly representative of historical or 
reference conditions.  The important questions for this chapter should be whether riparian thinning, 
compared to not thinning, would benefit a) riparian species that rely on dead wood on the ground (e.g. 
amphibians), or b) species that rely on instream LWD (listed salmonids).  The answer to both questions 
is no.  Not thinning, i.e. passive management of streamside reserves simply provides more large wood 
on the ground and in streams, both initially and over time.  It would be reasonably easy to expand the 
Pollock et al. (2012) study to include other riparian reference stands  in Oregon (if any little-disturbed 
sites can be found) to validate their results, but in fact it is not necessary to answer the two key 
questions above.

Page 40, lines 14-22:

“Part of the debate about restoration needs for riparian areas may derive from a lack of understanding 
of riparian reference conditions (as a goal for restoration), how they vary with scale, and across 
watersheds and the NWFP region”

Comment:  The continuing discussion on “reference condition” is interesting, but the authors of this 
chapter have misrepresented the work of Pollock et al. (2012) and Pollock and Beechie (2014).  The 
following pages are taken verbatim from these two papers.

Pollock et al. (2012 ) state:

“As an example, we analyzed a typical restoration program intended to accelerate the 
development of structural complexity in young conifer stands. The simple example we provided 
suggests that the restorative treatment may delay rather than accelerate the attainment of a 
structurally complex forest and push the developmental trajectory near the edge of the natural 
range of variation, at least for large live trees and dead wood [Note –see their Figures 6 and 7]. 
In contrast, the untreated forest appears to be heading towards conditions that are well within 
the range of variation observed in our reference sites and in particular, creating abundant large 
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dead wood, a structural element missing from many riparian forests and essential to the 
maintenance of biodiversity.”

Similarly, Pollock and Beechie (2014) state:

“In summary, thinning minimally increased the production of large diameter deadwood >100 
cm, while causing substantial losses in deadwood 30-50 cm and 50-100 cm diameter, with no 
acceleration in the production of these size classes [Note – see their Figure 5]. This suggests 
that the thinning regimes we examined are not an effective approach for increasing the 
abundance of ecologically functional deadwood. The no thin scenario produced substantially 
more deadwood across a wide range of sizes useful to a variety of vertebrate species.”

Figures 1-6 in Pollock and Beechie (2014, pp. 554-5) show that moderate to heavy thinning may 
increase the growth rates of trees initially, and increasing diameters for a few years, and ultimately 
resulting in an acceleration of only about 10 years to attain larger live standing trees on the >50 cm size 
class; however, the number of the largest sized trees in the un-thinned stands was greater over longer 
time frames than in the thinned stands.  They explain as follows:

“Relative to the no thin alternative, thinning initially accelerated the development of large 
diameter live trees >100 cm (Figure 6). For example, 100 years post-treatment, the heavily 
thinned stand contained 34 trees/ha > 100 cm, vs. 18 trees/ha for the no thin treatment. 
However, from 100 to 200 years post-treatment, the number of >100 cm live trees begins to 
decline in the heavy thinning treatment, such that by year 200, it had the fewest trees >100 cm 
of all the treatments. Live trees >150 cm begin to show up in the stands 140-160 years post-
treatment, but the densities of this size class are very low (9-11 trees/ha) in all the treatments 
200 years post-treatment.  Heavy thinning caused a 10-year acceleration in the development of 
live tree densities >50 cm relative to the unthinned stands (Figure 6). However, the higher initial 
tree densities in the unthinned stand ultimately enabled it to produce more live trees >50 cm 
than the thinned stands, beginning 30-60 years post-treatment. For trees >30 cm, density 
generally declined as the intensity of the thinning increased, and this trend was maintained 
throughout the treatment.”

Finally, Pollock and Beechie (2014) conclude:

“In particular, for providing deadwood to streams, this suggests that for the purposes of 
facilitating the formation of complex wood jams to benefit the myriad species that utilize the 
diversity of habitat formed by such jams (e.g., salmonids), a passive management approach that 
allows for large dead-wood production across a range of sizes may be most appropriate”

Page 47, lines 17-19: “Benda and Bigelow (2014)...conjectured that managed forests can have higher 
rates of tree mortality due to stem exclusion than more mature, but not yet decadent, unmanaged 
forests.” 

Comment:  The study mentioned includes only parts of Northern California.  While this may be true in 
some individual management scenarios, or specific local circumstances, it is simply not the case with 
riparian thinning and tree removal generally.  Thinning does not increase but rather reduces mortality of 
remaining trees and thus reduces LWD recruitment.  Aquatic ecologists do not use the term “decadent” 
to describe large trees or older forests that are not yet dead.
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Page 48, lines 5-8:  “Conventional thinning generally produces fewer large dead trees. Thinning with 
removal of trees (conventional thinning) will generally produce fewer large dead trees across a range of 
sizes over the several decades following thinning and the lifetime of the stand relative to equivalent 
stands that are not thinned.”

Comment:  This statement is mostly true, and that means that conventional thinning with tree removal 
will reduce the mortality rate (whereby trees fall down eventually) of remaining trees within the 
riparian reserve and will therefore reduce recruitment of LWD to streams.  In fact the reduction in 
mortality can extend for around 70-90 years, much longer than the “several decades” stated.

Page 48, lines 9-10:  “Thinning to develop old growth structure is most beneficial in dense young 
stands less than 80 years old and especially less than 50 years old.”

Comment:  Peer reviewers may take note that this is a relative, not absolute, statement.  While this 
statement of benefits may apply silviculturally, it might not be true from an aquatic species or broader 
ecosystem perspective.  Thinning may not be beneficial to streams and to aquatic organisms at all, for 
example, if it removes near stream sources of large wood, requires roads and heavy machinery to 
access or accomplish, creates soil disturbance above natural rates, and/or introduces invasive species or 
disease.  Also currently many streams are deficient in instream large wood of nearly all size classes, 
and thinning will continue to suppress LWD recruitment for up to 70-90 years.  Thinning even 50-80 
year old riparian stands is not generally needed from a stream-ecological perspective and could be very 
bad medicine for streams just about everywhere.  There is no valid monitoring system to determine the 
benefits or risks of individual or cumulative thinning treatments either to individual streams or within 
watersheds because AREMP cannot answer these questions.

Page 48, lines 14 -16:

“In stands that are conventionally thinned, the appearance of very large-diameter dead trees (greater 
than 40 in [102 cm]) may be accelerated by up to 20 years relative to unthinned plantations, depending 
on thinning intensity and initial stand conditions.”

Comment:  The above analysis is misleading and incorrect.

Although thinning in younger (< 70 year old) individual stands may increase growth and size of 
remaining trees over time, the differences in growth rates are not dramatic and the “acceleration” of 
attainment of “very large trees” is not 20 years but closer to 10 years.  Even if the stands are thinned 
relatively early at around 50-70 years of age, there is a rather long period (perhaps another 70-90 years) 
before trees approach or exceed the size class mentioned.  The same results will occur around 10 years 
later in un-thinned stand due to self-thinning during the later stages of stem exclusion.  Self-thinning is 
already evident in many riparian stands throughout the region in dense stands that are at or above the 
70-80 year class.  Moreover, thinning will reduce mortality of trees and hence instream wood 
recruitment for many years, up to and including the number of years that it takes to achieve the size 
class of trees mentioned.  Even then, average tree mortality will be likely be lower in the thinned stand, 
unless some other natural disturbance (windthrow, fire, disease, flooding) occurs to kill the trees.

Page 48, lines 17-22:  “Stands thinned with prescriptions that leave some or all of the dead wood may 
more rapidly produce both large-diameter dead trees in the short term and very large-diameter dead 
trees (especially greater than 40 in [102 cm]) in the long term, relative to unthinned stands.  Thinning 
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can increase the amount of pool-forming wood only when the thinned trees are larger in diameter than 
the average diameter of pool-forming wood (which varies with stream size).”

Comment:  This is not entirely true.  This paragraph and others like it in this section demonstrates a 
persistent industrial timber production bias rather than an aquatic ecological perspective.  Thinning 
actually reduces the amount of natural tree mortality and downed wood and hence reduces the amount 
of pool forming wood in the short term. Furthermore, thinning only slightly advances or increases the 
size (note: not number) of the largest trees, over a very long period of time.  The last sentence in the 
above paragraph will not hold true unless the majority of thinned trees are left on site and are of a size 
large enough to form pools.  In traditional commercial thinning only the smallest wood pieces are left 
on site and these, quite often, are not long enough to span channels, heavy enough to remain in place, 
or large enough to form pools.

Pages 49 - 50:

Page 49, lines 4-22 and Page 50 lines 1-6 cite Spies (2013) and Benda et al. (2015) as the basis for 
considering the benefits of “tree tipping” (adding trees to streams when conducting riparian thinning). 
The peer reviewers should question tree tipping as a solution to current LWD deficits in streams.  Peer 
reviewers should also note that Spies (2013) is not a scientifically peer reviewed source of information. 

Page 50, lines 7-17:

“Ecological trade-offs -- There are potential ecological consequences of limiting management only to  
the outer portions of the riparian reserves that have been considered in the assessment of proposed 
projects. The focus on single values, such as water temperature or wood recruitment, comes at the 
expense of recognizing the myriad ecological processes that create and maintain the freshwater habitats 
of Pacific salmon (Bisson et al. 1997, 2007) and the ecological context in which they evolved (Frissell 
et al. 1997). This is especially relevant to the goals of the ACS, which are broad and include more than  
aquatic conditions. In recognition of this issue, Holling and Meffe (1996) referred to a single focus as 
an example of a “command-and-control approach” to natural resource management. They contend that 
this approach often fails when it is applied to situations in which processes are complex, non-linear,  
and poorly understood, such as in aquatic ecosystems in the NWFP area...” [Emphasis added]

Comments: The above paragraph requires a very close look because of its rhetorical language and bias 
toward entering the most protective inner portion of riparian reserves without sufficient aquatic 
ecological justification.  The riparian reserves are one of the four key components of the ACS.  The 
ACS as a whole was designed to help reverse the serious cumulative, adverse impacts to aquatic and 
riparian ecosystems that occurred over the past century.  USFS managers are not allowed to conduct 
risky management activities within designated riparian reserves, without a positive determination that 
these nine ACS Objectives will be met.  The ACS Objectives themselves are part of USFS standards 
and guidelines, and are not simply “goals” that can be strived for but not achieved.

This above paragraph ignores benefits to aquatic, riparian and terrestrial wildlife species and their 
habitats that might be met, both currently and over time, by passively managing the reserves.  Under 
this scenario, the USFS would let stands within the reserves continue to mature and self-thin.  Tree 
mortality would increase and large wood supply both on the ground and in streams would continue to 
increase, benefitting stream dwelling organisms, riparian obligate or associated species, and terrestrial 
vertebrate species that use riparian habitats. These benefits would accrue over the next 50-100 years 
and beyond.  Ironically, it is the USFS that is adopting a “single focus” (increased timber outputs) and a 
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“command and control approach” to the reserves.  Also the USFS is ignoring the precautionary 
principle if it cannot clearly show a valid scientific reason to enter the reserves.

Whether taken individually or viewed as a whole, the nine ACS Objectives predominantly focus on 
aquatic conservation needs because of what they are:  Aquatic Conservation Objectives (see the exact 
text of the ACS Objectives in Appendix 2).  The reason for the strong language immediately preceding 
the Objectives (Attachment 2) was to reverse the burden of proof for managers.  The ACS Objectives 
and related standards and guidelines, were designed to prevent managers from adopting a largely 
extractive “single focus” for riparian reserves. The ACS itself represented a shift away from the 
“command and control” approach to forest management that was used in the past and that routinely 
ignored aquatic conservation needs.

Page 50, lines 4-6:

“Reeves et al. (2016[a]) included wood addition (tree-tipping) as a component of options for managing 
the riparian reserves on O&C lands of the BLM in western Oregon to accelerate attainment of 
restoration objectives.”

Comment: This reference should be cited as Reeves et al. (2016a) and it is not a peer reviewed 
scientific journal article but a grey literature report.  The peer reviewers need to critically examine and 
determine whether tree tipping (the essence of “command and control”) can be used as a justification to 
remove naturally increasing recruitment sources of LWD from riparian areas.  Tree tipping cannot be 
accomplished at all without mechanical entry into the reserves.  Tree tipping would likely be 
accompanied by significant physical site and watershed disturbance and might retard or even prevent 
system recovery and attainment of the ACS objectives.

Reeves et al. (2016a) is a grey literature report that informs the basis for much of the Aquatic Synthesis 
chapter (Chapter 7).  As such the entire original PNW document (Reeves et al. 2016a) needs to be peer 
reviewed as a key part of the “Highly Influential” science synthesis, pursuant to the Office of 
Management and Budget (OMB) peer review rules.

Page 51, lines 1-5:

“Pollock and Beechie (2014) state that “[s]pecies that utilize large-diameter live trees will benefit most 
from heavy thinning, whereas species that utilize large-diameter deadwood will benefit most from light 
or no thinning. Because far more vertebrate species utilize large deadwood rather than large live trees, 
allowing riparian forests to naturally develop may result in the most rapid and sustained development 
of structural features.”

Comment:  Although the synthesis document agrees with this finding (later in lines 6-7), it ignores the 
critical issue that, at least for physical habitat creation in streams (i.e., to form pools, and for natural 
floodplain processes and channel complexity), large fallen deadwood is needed.  Assuming the adjacent 
riparian area already provides sufficient root strength, streambank stability, soil productivity, shade, 
litter, nutrients, microclimate protection and other functions, there is no pressing aquatic ecological 
need to thin the riparian reserves.  This is particularly the case if instream vertebrates (fish, amphibians) 
are considered.

Page 52, lines 8-22:   This page posits several questionable reasons why interim riparian reserve 
widths, in general, were not modified following watershed analyses.  Peer reviewers should ask if there 
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could have been a simpler explanation. One possible reason is that agency watershed analysts and 
fisheries and wildlife professionals at individual forests understood the intent and purposes of the ACS 
and its objectives and concluded there was not a valid ecological rationale to modify the interim 
reserves.

Page 52, lines 14-22

“Since the development of the ACS, there has been a call in the scientific literature to allow discretion 
in setting site-specific activities...which can be economically beneficial [....].  Greater flexibility in the 
management of riparian areas would depend on the “context” of the area of interest [….], and the 
primary management objective for the specific area [….]. However, development of such an approach 
has been limited because of the reliance on “off-the-shelf” and one-size-fits-all concepts and  
designs, rather than on an understanding of specific features and capabilities of the location of 
interest [….]. A mix of approaches could be undertaken...”[Emphasis added and internal citations 
omitted]

Comment:  Peer reviewers should note that it is the USFS itself that is proposing to alter the interim 
riparian reserves, region-wide, using a one-size-fits-all approach.

Page 53, lines 15-22 to page 54, lines 1-9:

“Reeves et al. (2016a) proposed a more comprehensive context-dependent approach for management of 
the riparian reserves in the matrix of federal lands in western Oregon that divided the riparian reserve 
into inner and outer zones, with management tailored to the specific features and characteristics of 
individual stream reaches (Option B of Reeves et al. 2016a). The context-dependent option was 
informed by new research, tools, and concepts, including:

• The influence of the width of riparian area on microclimate...
• Movement of amphibians along non-fish-bearing streams...
• The distance to, and sources of, wood for fish-bearing streams (Spies et al. 2013)
• Intrinsic potential, a concept for assessing the capability of a given set of geomorphic conditions in a 
stream reach to provide habitat for selected species of Pacific salmon (Burnett et al. 2007)
• NetMap (Benda et al. 2007), a geo-spatial platform for watershed analysis that can, among other 
things, identify the location of key ecological processes that influence aquatic and riparian ecosystems 
on the landscape and in the stream network...
• Concepts for managing riparian ecosystems and the activities that affect them, such as ecological 
forestry (Franklin and Johnson 2012) and tree-tipping (Benda et al. 2015).”

Reeves et al. (2016a) is not a scientifically peer reviewed journal article but rather a grey literature 
report.

Spies et al. (2013) is also not a scientifically peer reviewed journal article but rather a grey literature 
report.

Franklin and Johnson (2012), Benda et al. (2007), and Benda et al. (2015) are published in the Journal 
of Forestry, Journal of Forestry Research, and Forest Science.  None of these papers take a properly 
holistic approach to conserving aquatic ecosystems.  Most of the “new research” cited has a forestry 
(silviculture or timber management) bias.  The peer reviewers should request that additional journal 
science articles (see our Attachment 4) focusing on the potential impacts of these approaches be 
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included in the synthesis.  The several NGOs that commented previously on USFS use of science have 
provided an abundance of peer reviewed aquatic science papers, but many have not been reviewed or 
included here (Attachment 4).

Page 54, lines 10-22

“Under the context-dependent option, current interim riparian reserves of two site-potential tree-heights 
along fish-bearing streams and one site-potential tree-height along non-fish-bearing streams would be 
retained in late-successional reserves and other special land designations (Reeves et al. 2016a). In lands 
allocated as matrix under the NWFP, the area of interest for aquatic conservation (which Reeves et al. 
[2016a] referred to as the riparian conservation area) extended upslope from the stream for a distance 
equal to the height of one site-potential tree along fish-bearing and non-fish-bearing streams. The 
riparian conservation area was divided into an inner and an outer zone depending on “ecological 
context,” based on four characteristics of each stream reach—susceptibility to surface erosion, debris 
flows, thermal loading, and habitat potential for target fish species—to determine the width of the inner 
zone. The entire riparian conservation area of the most ecologically sensitive stream reaches along
fish-bearing and non-fish-bearing streams was managed solely for ecological goals.  In other fish-
bearing and non-fish-bearing streams, the inner zone was 100 ft (30. 5 m) and 50 ft (15.3 m) wide...”

Comments: Reeves et al. (2016a) is not a scientifically peer reviewed journal article but rather a grey 
literature report.  The peer reviewers should determine whether this report passes the “best available 
science test.”  There are numerous other published scientific papers that are relevant to making 
informed management decisions regarding the conservation and protection of critical aquatic and 
riparian functions.

Reeves et al. (2016a) renames the riparian reserve system by removing the word “reserve” clearly 
reflecting a bias towards active management of the reserves.  This change has no scientific justification. 
It is, however, consistent with several attempts by USFS to erase the ACS protections.  Reeves et al. 
(2016a) reflects a potential region-wide policy shift that will likely have extensive and devastating 
impacts to streams and aquatic ecosystems.

Reeves et al. (2016a) removes, categorically, the second (outer) tree height distance as a riparian area 
designation.  This proposed change would occur regionally and is not justified based on the USFS's 
own admission that a site level as well as watershed scale analysis is necessary to adjust the current 
interim riparian reserve widths.  Procedurally and scientifically this change is highly suspect given the 
history of cumulative impacts in watersheds.

Reeves et al. (2016a) categorically replaces the intent and role of the ACS Objectives (which are part of 
standards and guidelines and include consideration of multiple functions of the reserves) with a 
stripped-down consideration of only four aspects or functions.  These four aspects, though important, 
are not the full array of scientific issues covered under the ACS Objectives (see text in Attachment 2). 
This change would also apply regionally and, again, has little or no scientific justification.

Reeves et al. (2016a) ignores or understates the importance of small stream protection by halving the 
riparian reserves for the most numerous stream types:  small non-fish streams and intermittent streams 
(although not stated this would also result in elimination or serious reduction of headwater connectivity 
via damage or alteration of springs, seeps and wetlands).  Many of the most serious and intractable 
water quality and habitat impacts currently affecting watersheds on public and private industrial forest 
lands are caused by cumulative watershed impacts.  Cumulative watershed impacts include, but are not 
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limited to, failure to adequately protect small streams and headwaters.  The precautionary principle and 
watershed science argues against this change.

Page 55, lines 18-22:

“The analysis of Reeves et al. (2016a) was not intended to provide a single recommendation for 
managing riparian ecosystems. The primary purpose was to re-evaluate riparian conservation strategies 
using the latest scientific evidence. This or other options should be viewed as working hypotheses to be 
tested with monitoring and adaptive-management experiments...”

Comments:  First, the presentation and inclusion of Reeves et al. (2016a) is intended to reduce the size 
of the reserves, not only conceptually but in practice (see comments above).  Second, the analysis in 
this chapter is not based on a full analysis of scientific evidence, but is strongly biased toward agency 
grey literature and papers in Forestry journals.  It does not come from the primary literature on aquatic 
conservation science (Attachment 4).  Third, the USFS violates its own principles and assessment 
protocols which are to be done at multiple scales (site, reach and watershed) to determine consistency 
with its own ACS objectives.  Fourth, the AREMP monitoring program is unable to test or validate the 
assumptions used at the site, reach or individual watershed scale.  Finally the removal of the 
precautionary principle and coarse focus of current monitoring (AREMP is clearly not designed to test 
the results of local or small scale experiments) strongly suggests that these new management ideas are 
intended for widespread application.

Page 56 to page 57:

“Ecological conditions in key watersheds have improved more than in non-key watersheds
The primary reason for this difference was that more than twice as many miles of roads were 
decommissioned in key watersheds as in non-key watersheds (Gallo et al. 2005, Lanigan et al. 2012)...” 
[Emphasis added].

Comments:  This statement needs to be contrasted with the findings of Reeves et al. 2006 (page 323; 
also cited in this chapter) that:

“Condition scores of watersheds as influenced by roads, which can significantly affect aquatic 
ecosystems (Trombulak & Frissell 1999), generally did not change with implementation of the NWFP 
(Gallo et al. 2005). It is estimated that 5360 km of roads (3.6% of the estimated total length) were 
decommissioned or closed on national forests in the NWFP area (Baker et al. 2006). An estimated 570 
km of new roads were constructed during the same period (Baker et al. 2006). About 5000 km were 
“improved”; that is, actions were taken to reduce sediment delivery and improve stability or to allow 
more natural functioning of streams and floodplains, including improvements in road drainage, 
stabilization, and relocation. Current models of watershed condition do not take road improvements  
into account because, in part, data on them were not available in the federal agencies’ databases.” 
[Emphasis added]

There is an internal contradiction or conundrum inherent in the analysis above.  Peer reviewers must 
request that the USFS investigate and seek to resolve this apparent contradiction.  On the one hand, 
models or “monitoring” efforts using “best professional judgment” or “expert opinion” lack stream 
reach, site-verified or other aquatic habitat or water quality data, and thus do not represent actual 
conditions.  Road removal and other management actions designed to “restore” conditions occur in a 
particular time and place within a particular watershed context.  On the other hand, monitoring 
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approaches that could describe any improvements from road removal or other restoration actions 
simply do not exist, because agency databases do not have data on actual watershed conditions.

Peer reviewers must conclude that there is no scientific basis to support even the modest reported 
improvements in watershed conditions in published USFS reports, whether in key watersheds or non-
Key watersheds, because the USFS monitoring effort is seriously flawed.  Adaptive management 
efforts are also flawed because the perceived or purported relationships between management actions 
(inputs) and watershed condition outcomes (outputs) are purely hypothetical and have not been 
determined or validated using robust scientific methods or monitoring protocols.

Furthermore, the AREMP modeling fails to report on the actual extent and level of entry into riparian 
areas that is already occurring, and has been for the past 22+ years.

In Reeves et al. (2006) which is a summary of the first 10-12+ years of NWFP implementation, the 
authors state: 

“Timber production, primarily pre-commercial thinning, occurred on an estimated 21,000 ha (2% of the 
estimated total area) of riparian reserve (Table 1). The volume of timber harvested is not known 
because agencies do not track trees cut outside of typical timber production zones.  Limited timber 
harvest was expected to occur in riparian reserves, but no level was specified by FEMAT (1993) or the 
ROD (USDA Forest Service & BLM 1994). Harvest from the riparian reserve was not part of the  
estimated probable sale quantity of the NWFP and was not counted toward it. Agency personnel 
thought that one of the primary reasons for the limited timber harvest in the riparian reserve was the 
difficulty in changing boundaries and in determining that there would be no adverse affects from 
the activities...” [Emphasis added]

Comment:  Why does USFS continue to advocate entering riparian reserves if the goal of the riparian 
reserve system is not to provide timber (volume from reserves cannot be counted toward “targets”) but 
to prioritize watershed functions and species protections?  It is increasingly evident that the reserves 
have been and continue to be entered, despite prohibitions regarding commercial timber harvest 
activities.  Furthermore, the USFS's actions are not consistent with the precautionary principle.  

The peer reviewers may first want to question the USFS as to what level of timber harvest entry 
occurred in the second 10+ years of NWFP implementation (i.e., since the publication of Reeves et al. 
2006), as this practice has continued over the second decade and will be increasing.

Second, the reviewers should ask how these continued incursions into the reserves have affected 
streams, watersheds and imperiled species.

With regard to the level of confidence that peer reviewers should place in aquatic and riparian 
monitoring, under AREMP, Reeves et al. (2006) states:

“Quantitatively assessing ACS effectiveness continues to be challenging because of data availability 
and quality. First, the accuracy and quality of data on some activities are questionable. Data on  
important indicators of effectiveness, such as the amount of streams on federally managed lands  
with water quality and quantity problems and the volume of timber harvested in riparian reserves,  
are not regularly reported. Watersheds degraded by management activities before the NWFP was 
implemented were expected to take several years or decades to recover (FEMAT 1993). Thus it is not 
too late to assemble credible data on activities and actions done under the ACS.” [Emphasis added]
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Page 58, lines 5-9:

“Management agencies were expected to complete a watershed analysis before activities (other than 
minor ones) were initiated in key watersheds or riparian reserves (USDA and USDI 1994a). The 
version of watershed analysis advocated in the NWFP differs from previous versions (e.g., Washington 
Forest Practices Board 1993) and involves multiple disciplines and issues other than those that are 
specifically aquatic.”

Comment:  This statement is true.  USFS managers and line officers diluted the content of watershed 
analyses by requiring that watershed analysis documents address other non-aquatic issues, including 
(for example) socio-economic concerns.  Watershed analysis recommendations were often based on 
these other non-aquatic issues.  Aquatic-focused recommendations were often absent or, if presented, 
often ignored.  The above scenario applied fairly extensively, with a few notable and heroic exceptions, 
despite the fact that managers were then responsible to use watershed analysis to determine that actions 
within key watersheds and riparian reserves would meet (i.e., not retard or prevent attainment) of the 
ACS Objectives, which are in fact largely aquatics focused (see Appendix 2).

Pages 59-60, in their totality:

Comments: The discussion on pages 59-60 is not that useful in determining whether riparian areas 
should be managed actively or passively.  Peer reviewers should question the intent and purpose of 
these pages.  Peer reviewers should consider whether the arguments included provide any real evidence 
or support for a working hypothesis that favors or prioritizes active management of the reserves.  

Reviewers should also ask whether current levels and types of system-wide disturbance, and both 
current and future levels and types of disturbance under a changing climate, argue for greater or lesser 
protection of riparian reserves.  What conditions will continue to develop or evolve within the reserves 
under little or no management interference?  Does an assumption of static conditions necessarily relate 
to passive management of the reserves?

Page 61, lines 16-21:

“Consideration of large spatial and temporal scales is critical to the development of nuanced 
management and conservation strategies for ecosystems (Dale et al. 2000, Holling and Meffe 1996), 
including a range of conditions for aquatic ecosystems (Fausch et al. 2002, IMST 1999, Liss et al. 
2006, NRC 1996). This shift requires moving from the current focus on relatively small spatial scales, 
with little or no consideration to the relevance of time, to a focus that considers large spatial scales...”

Comments:  The USFS monitoring effort does not answer critical management questions (for example, 
how to meet ACS objectives) at any scale.  The focus on and use of larger scales has also prevented any 
empirical testing of management assumptions. Science-based adaptive management is not possible 
under this schema. Furthermore, the USFS has unsuccessfully tried twice, over the past two decades, to 
remove the current procedural requirements to demonstrate ACS consistency at the individual project 
or grouped project level.  Courts have generally rejected the USFS interpretation that ACS consistency 
does not include smaller temporal or spatial scales.

Page 62, lines 13-17:
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“...Although this static ecosystem view is being questioned in the general ecological literature (Hiers et 
al. 2016, Jackson et al. 2009, Montgomery 1999, White and Jentsch 2001), it is still being used to guide 
management and assess effects on aquatic ecosystems, and persists in environmental laws and policies 
developed in the 1970s, such as the Clean Water Act (Craig 2010).”

Comment: The “static system” viewpoint (also attributed elsewhere in this document to regulatory 
agencies) is not necessarily shared by implementers of environmental laws such as the Endangered 
Species Act or Clean Water Act.  Correct implementation of the Endangered Species Act (ESA) 
requires conservation of species “…and the ecosystems on which they depend.”  Managers and staff of 
these agencies know that populations of fish and wildlife species (as well as the habitats and 
ecosystems that support them) are not static.  

Clean Water Act implementation is another matter.  The primary problem with the Clean Water Act is 
that it has been significantly weakened and is not routinely enforced on federal, state, or private 
industrial forest lands.  Peer reviewers should simply question, in this context, whether current 
implementation of the Clean Water Act is sufficient to achieve the Act's purposes, and also whether 
mechanical entry into both the outer and inner portions of riparian reserves on federal lands will help 
further implementation and success of the Clean Water Act.

Page 63, lines 14-19:

“The dynamic approach, not yet broadly practiced, focuses on restoring ecological processes (Beechie 
et al. 2009, 2010; Bernhardt and Palmer 2011), including periodic inputs or reoccurrences of these 
important habitat attributes. This requires a shift from reliance on only a set [of] conditions (e.g., 
number of pieces of wood per unit length) or channel classification (e.g., Rosgen 1994) to a 
quantitative approach based on ecological processes, theory, empirical field methods, and limited  
modeling.” [Emphasis added]

Comment:  Peer reviewers should question how (or whether) the USFS monitoring efforts will adopt 
such a shift in approach given that their managers are concerned mainly with entering riparian reserves 
to increase timber sale volumes at all costs (even below-cost), and there are no additional funds likely 
to be made available to develop a “quantitative approach” using “empirical field methods.”  The phrase 
“and limited modeling” might suggest to the reviewers that current monitoring as well as modeling 
approaches are not generally verifiable and should be passed over in favor of more quantitative 
methods.

Page 64, lines 8-11:

“An over-reliance on an in-channel focus (i.e., small scale) may not address the stressor(s) that most 
limit recovery of the aquatic ecosystem; quite often this factor is water quality, and thus ecological 
recovery will not occur until the stressor is addressed (Beechie et al. 2010, Kail et al. 2012, Selvakumar 
et al. 2010).”

Comment:  An in channel focus (or stream reach scale) focus is however necessary to determine 
impacts of land and water management activities, both for monitoring and for adaptive management, 
and to implement environmental laws such as the Clean Water Act and the ESA.  While watershed-
scale stressors also play a role in determining habitat and water quality values, and signals from these 
stressors may swamp detection of locally-induced changes, this does not mean that the USFS can avoid 
evaluation of site, stream reach, and in-channel impacts of its management actions.  The AREMP 
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monitoring program is not currently able to validate the effectiveness of management actions at the 
local scale or individual watershed scale.

Page 65, lines 8-22:

Comment:  This section on the importance of smaller, non-fish-bearing streams is generally very good. 
However, the importance of smaller streams (which can comprise up to 70 percent of the total stream 
network) was well known in the ecological, hydrologic, and fisheries and aquatic literature when the 
NWFP was written in 1993-1994.  This is one reason why the full SAT buffer recommendations for 
these streams (100' each side, versus half SAT of 50') were included in Option 9 of the NWFP, which 
contains the current ACS.  Arguably, the width of riparian buffers for full protection of these streams 
does vary based on slope and soil type or geomorphic context, but the final width of riparian reserves, 
post watershed analysis, was never intended to vary in only one direction.  Also smaller intermittent 
and non-fish streams often include associated springs, seeps and wetlands which may require final, 
field-verified, riparian buffers that are greater than initial, or interim buffer widths.

Pages 66-67: 

Comment:  The analysis of small stream functions and material transport dynamics on these pages is 
generally adequate; however page 67 lines 18-19 state that:  

“Culverts and other stream crossings can also impede wood movement from smaller to larger streams 
(Trombulak and Frissell 2000).”  

Comment: It is likely the case that active management in the outer (and inner) portions of these streams 
will require more road construction, culverts and stream crossings.  The movement of large wood from 
the processes described on this page could be blocked if streams are crossed to allow the riparian 
reserves to be actively entered and managed.  Peer reviewers should question whether this is advisable 
if the goal of ecological forestry is to maintain natural rates of sediment and wood delivery.  These 
separate findings, as well as others, are not well integrated with other recommendations or management 
concepts contained in this chapter.

Page 68, lines 11-13:

“Intermittent streams, which can make up half of the stream network (Datry et al. 2015), connected to 
larger fish-bearing streams can provide important seasonal habitats for rearing and spawning by fish.”

Comment: This is an important point, and one that is also not well integrated with other 
recommendations or concepts (aggressive thinning treatment of riparian areas) contained in this 
chapter.  Also the 50% estimate is given as “up to 70 percent” elsewhere in this chapter (see comment 
on page 65), so this seems to be an internal contradiction.  What percentage of the water that flows in a 
typical watershed originates in intermittent streams?  The answer would seem to have serious 
implications for water quality.

Pages 69-70; Water as a Continuing and Emerging Concern

These pages, which evaluate “Water as a Continuing and Emerging Concern” are on target, but the 
analysis of impacts to water quality from aggressive thinning treatments is either missing or curtailed. 
The peer reviewers should question whether important issues such as impacts to headwater sources, 

29



water delivery and water quality should be treated more seriously (i.e., actually evaluated).  In general 
there is no integration of related concepts within this chapter.  Peer reviewers should ask the USFS to 
consider the impacts of thinning in a holistic way, including all issues of concern within all relevant 
areas of scientific inquiry.

Pages 70-74; Roads

Comments:  This section on roads and road related impacts is incomplete.  The peer reviewers should 
suggest that the USFS expand this section to include the many interrelated negative impacts of roads. 
A good paper to begin with is the synthesis paper by Daigle (2010; page 70).   Daigle lists some of the 
key types of road impacts as follows:
“
•   Increased fish mortality caused by expanded angling pressures, poaching, and management actions
•   Disrupted turtle and amphibian migration patterns and population connections and increased road 
kills where roads bisect wetlands
•   Displaced and compacted soils resulting in loss of biomass productivity
•   Altered conditions that change soil pH, plant growth, and the vegetative community structure (i.e., 
light levels and water retention; soil displacement, temperature, and compaction; and dust)
•   Reconfigured landforms can result in changed hydrologic regimes (e.g., altered water table position; 
interrupted groundwater flow diverted to surface systems; increased water temperatures; changes in the 
timing of runoff; drained natural wetland habitats; unintentional artificial wetlands; and restricted or 
altered channels which can result in altered streambed materials)
•   Altered streamflow, particularly the timing and intensity of high and low flows
•   Increased number and extent of landslides and debris flows, which can affect terrestrial and aquatic 
systems
•   Restricted fish passage (as a result of road infrastructure such as culverts and bridges) that can
block up-stream migration, eliminate or reduce access to spawning sites, and thus fragment fish habitat
patches
•   Reduced number, size, and depth of stream pools, which thus diminish habitat for fish and other 
aquatic organisms
•   Disrupted large organic debris input to streams, which can affect channel morphology and alter  
habitat [Emphasis added; see also Meredith et al. (2014)]
•   Reduced stream bank vegetation where roads are located in riparian areas
•   Increased erosion leading to sediment and nutrient delivery to streams and wetlands, which results in
adverse impacts to aquatic habitats and species (e.g., fish, their prey, and other species)
•   Increased non-native fish (e.g., some people use road access to intentionally stock streams and lakes
with non-native fish and thus disrupt native aquatic systems)”

Watersheds in the NWFP area have significant mileage of system and non-system (abandoned or 
unmanaged) roads.  The use of extensive thinning as a management tool in riparian reserves will likely 
exacerbate many of the impacts listed above.  In particular, roads help to significantly reduce inputs of 
LWD to streams, a factor that has not been considered in the USFS's interpretation of LWD input 
models.  Meredith et al. (2014) found, in the Interior Columbia River basin that sites that were less than 
30 meters from a road had 26% fewer pieces of total wood, 37% fewer pieces of pool forming wood 
and 42% less wood volume per kilometer than sites that were greater than 60m from a road.  They also 
found significant LWD reductions at sites that were between 30 and 60 meters from a road, albeit at 
lower percentage reductions (roughly half).  If these results are representative for west side forests, 
road-caused deficits of naturally recruited LWD are unlikely to be mitigated by tree tipping or LWD 
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placement, especially at the insignificant rate or extent these efforts are likely to be funded or 
successfully implemented by the USFS. 

Pages 74-80, Climate Change:  These pages provide a good general summary of climate impacts. 
However peer reviewers should question the inclusion of Arismendi et al. (2013a) and Arismendi et al. 
(2014) in this draft, on page 78 (lines 5-9).  Peer reviewers should examine whether the sampling 
design and sample sizes in these studies are sufficiently robust to make sound conclusions or 
recommendations.  Failing that, the peer reviewers should not weight these results or conclusions too 
heavily, as they appear to conflict with other studies and of trends in stream temperatures.

Page 81, Hydrologic Changes:  The discussion of “drainage efficiency” on this page asserts that 
drainage efficiency is “hard wired” in watersheds, based on geology, and thus invariable in space and 
time.  This is not entirely true.  Roads and soil surface compaction greatly influence drainage patterns, 
alter the relationships and percentages of surface vs. near-surface flows, and hence can affect drainage 
efficiency.  Although poorly studied, climate impacts to soils, via potential reductions in soil moisture 
storage and litter depth, as well as gullying from periodic flooding, will very likely affect the “drainage 
efficiency” of watersheds.  These factors should be considered in all analyses of proposals to increase 
logging both in uplands and riparian areas, including extensive thinning.  In fact any increased soil 
disturbance, or overreliance on road systems and mechanical treatments as a management priority must 
include an analysis of the potential cumulative hydrologic impacts in the affected watersheds.

Pages 82-86:  These pages are generally a very good summary of recent literature and some newer, 
research and partnership efforts to examine potential hydrologic changes in watersheds as a result of 
management actions and climate changes.  However it should be apparent to the peer reviewers that 
these studies and research efforts are not well integrated with current USFS management priorities 
which appear to be biased toward extensively entering riparian reserves to conduct thinning and to 
secure additional “timber volume” from reserves.  Thinning in riparian reserves is not a valid 
restoration approach and is not justified from a science-based climate or hydrologic perspective.

Page 91:  The ocean conditions discussion is generally o.k.  However, peer reviewers should question 
whether declining ocean conditions generally argue for more or less protection of ocean-going 
salmonids on USFS lands.

Pages 92-93:  This is a good discussion of the risks of non-indigenous species to aquatic ecosystem 
health.  Peer reviewers should also note that one of the primary pathways for non-indigenous species to 
enter riparian areas and streams is via the road system.  Extensive thinning in riparian reserves will 
require road network extensions and/or maintaining excessive road mileage in most watersheds.

Page 94, line 20-21:  Grant et al. (2008) is not a peer reviewed journal paper but a grey literature 
technical report.  Grant et al. 2008 did not analyze the potential for increases in the dominant channel 
forming flows (the 1-2 year recurrence interval events) as a separate class of “peak” flows that clearly 
shows a response from clearcutting and roads in all studies that examined them, but particularly in 
smaller watersheds.   Also, the analysis on the last part of this page is highly confusing and limited in 
utility because it relates only to the changes in rain-on-snow zones, not all portions of watersheds that 
can contribute to or experience increases in peak flows and other flow changes.  As is explained later, 
road density in all parts of watersheds contributes significantly to peak flow changes.

Page 94 line 22 to Page 95, lines 1-6:
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“In areas where climate change results in an expansion of the transient snow zone, restoration of late-
seral stands is likely to reduce the frequency and possibly duration of flows that are capable of 
mobilizing substrates of some fish-bearing streams, which could benefit survival of developing fish 
eggs and alevins as well as the abundance of amphibians and benthic macroinvertebrates.”

Comment:  While the discussion that immediately precedes this passage (on page 94) appears muddled 
or confusing and is based on limited interpretations contained in non-peer reviewed literature, this 
conclusion is unsupported or highly speculative.  Peer reviewers should question the basis of this 
assertion.  Peer reviewers must also question whether the means to achieve this “restoration” involves 
activities (thinning, mechanical disturbance, roads) that would have the opposite result overall.  The 
analysis on page 94 makes clear that “other types of human disturbance” can have more of an impact 
on stream flows than clearcutting (or thinning).  Peer reviewers should review the authors' logic and 
look for any internal contradictions on these pages to see if their overall argument holds water.  If 
clearcutting has no effect on flows except in unique circumstances (sand or gravel bedded streams of 
less than two percent gradient), then how can thinning have more of an effect or a more broadly 
beneficial effect?

Page 96, lines 11-18, “Road decommissioning and fish passage barrier removal.  Reducing the 
hydrological and biological effects of forest roads in the NWFP area will likely improve watershed 
resilience to the adverse effects of climate change on aquatic ecosystems. Road cuts are known to be a 
major contributor to accelerated runoff during storms by intercepting subsurface flow and capturing it 
in ditches, which rapidly deliver water and fine sediment to streams (Wemple and Jones 2003). As the 
intensity of storms increase with gradual warming and, in some parts of the NWFP area, with greater 
precipitation, the risk of streambed-mobilizing runoff events will rise as well.”

Comment:  This is a great idea.  However, this contradicts earlier assertions that watershed drainage 
density is “hard wired.”   Roads cuts ad ditches affect drainage efficiency.  See earlier comments on 
page 81.  Also, the removal or decommissioning of roads would have to be permanent for these 
benefits to accrue.

Page 97-98.  These pages are helpful in determining management priorities in light of climate change. 
However, broader floodplain habitats are not the only priorities for protection and/or restoration. 
Headwater streams, springs and seeps, smaller fish-bearing, non-fish-bearing and intermittent streams 
or swales draining to them and connected or associated wetlands and other groundwater to surface 
water connections are an even higher priority for protection.  Most many coldwater species are 
predicted to be forced upslope into smaller headwater portions of watersheds, particularly over time. 
(Note: see the “climate shield” model projections of Isaak et al. (2015).  The USFS asserts that broader 
floodplain environments located downstream of and outside of USFS lands are a higher priority for 
restoration than higher elevation, coldwater habitats on their landbase.  This assertion or implication 
could be false if the results of Isaak et al. (2015) were fully considered.

Pages 99-102 (middle of page).  The section on “Winners and Losers” is interesting but highly 
speculative.  Peer reviewers should question why there is currently no-one from NOAA-Fisheries 
included on the peer review panel, as NOAA-Fisheries has additional (and primary) expertise in the 
area of salmonid conservation.  Similarly, other researchers in academia, in fisheries agencies, and 
tribal entities that are not represented on the panel have expertise in this area that should be included.

Page 102 (continued), lines 16-22 et seq.: 
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“Implementation of the NWFP represented a significant improvement in the protection and 
management of freshwater habitats in federal forests of the Pacific Northwest. Although not directed  
at mitigating the negative effects of climate change on native aquatic organisms at its outset, the 
protections provided under the NWFP will provide benefits to populations of native cold-water fishes 
throughout their lifecycles and will help maintain the diverse mosaic of habitat types on the landscape 
that is essential for population resilience (Bisson et al. 2009, Beechie et al. 2013). However, although 
many aquatic and riparian habitats in federal forests are likely to retain favorable conditions for  
aquatic-riparian biota or to slowly improve as watershed restoration activities are undertaken...

The above paragraph is only partly correct.  It is true that the NWFP did not address climate change 
impacts at all.  It is not true that an aggressive, command and control approach to watershed restoration 
that depends on extensive riparian thinning, extensive ground disturbance, and excess road mileage 
(drainage disruption) in most watersheds on federal lands will retain favorable conditions for salmonids 
and other coldwater species of “aquatic-riparian biota.”  Prior to reliable climate change projections or 
assessments, the average road densities on federal watersheds were already known to exceed the 
mileage associated with “salmonid strongholds” or “bull trout refugia” by 100-300% or more. 
Specifically, salmonid strongholds included watersheds with less than approximately 1 to 1.5 miles of 
road per square mile; and bull trout strongholds were associated with watersheds containing generally 
less than 0.5 miles per square mile of road.  Bull trout are generally absent in watersheds with greater 
than 1.0 miles of road per square mile.  Judging by numerous watershed analysis findings (where 
reliable data on road densities are available) and interagency consultation data (where available), 
typical 6th field watersheds on federal lands within the NWFP area have 2.0 to 3.5 miles of roads per 
square mile, or greater.

Page 103, lines 4-6:

“Climate-related changes in aquatic and riparian habitats on nonfederal lands may be much less 
favorable for native aquatic organisms and more favorable for a variety of nonnative species.”

Comment: This argues for increased protection of riparian habitats and streams on USFS lands.

Page 103, lines 7-17:

“As the biological communities of whole river systems are transformed under a changing climate, there 
will be a continuing need to monitor the role that federal forests play in conserving native aquatic 
organisms in the NWFP area. It will be critical for planners to identify vulnerabilities to climate change 
as well as incorporate approaches that allow management adjustments as the effects of climate change 
become apparent (Joyce et al. 2009). Because of the nature of environmental variability, the 
inevitability of novelty and surprise, and the range of management objectives and situations across the 
NWFP area, no single approach will fit all situations. A range of management options could include 
practices focused on mitigating or negating the effects of climate change by building resistance and 
resilience into current ecosystems, and on managing for change by enabling ecosystems and associated 
biota to adapt to climate change...”

Comment: This is an encouraging shift in overall approach.  However, other sections of this chapter, 
particularly in the first 60-70 pages, are not internally consistent with that approach.

Page 104, lines 3-18:
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“The marine environment is likely to be a major challenge for Pacific salmon in the NWFP area. The 
predicted effects of climate change on the oceans, including acidification and increased temperatures, 
and their potential ecological consequences, reduced survival and size of returning adult fish, were 
described earlier. Pacific salmon have survived climate shifts in the past (Waples et al. 2009) and likely 
have the ability to persist in many areas of their current range even in more pessimistic climate change 
scenarios. Salmonid populations exhibit large genetic and phenotypic diversity relative to many other 
bony fishes (Crozier et al. 2008, Schindler et al. 2010, Waples 1991) and can adapt to changing 
conditions rapidly (Healey and Prince 1995, Quinn et al. 2001). This genetic and phenotypic diversity 
has allowed for persistence in highly dynamic and ecologically diverse environments in the past 
(Greene et al. 2009, Moore et al. 2014, Waples et al. 2009) and will be a key to future survival (Mangel 
1994). (However, we note that Gienapp et al. [2008] cautioned that our knowledge about the role of
genetic variation and the ability of natural populations to respond adaptively to current and future 
environmental change is limited, and that assuming that adaptation will or can happen is risky because 
of the uncertain rate and extent of climate change, effects of invasive species, and altered ecological 
processes.”

Comments: The USFS has no control or jurisdiction over marine environments.  Similarly it has no 
control over the lower elevation portions of many watersheds that include coastal floodplains, estuarine 
and intertidal areas.  This reality does not give the USFS a pass or license to fail to address the many 
problems on lands it does manage or impacts that it can control.

Coldwater fish do not actually adapt well to thermal increases (such as those predicted by most climate 
change models).  Instead they are more likely to change their behavior, alter the timing of certain 
behaviors, experience increased physical and biochemical stress, and evidence reduced growth and 
survival. (McCullough 1999, pages 96-101).

Nonnative warm-water fish will generally outcompete and will replace wild native salmonids and other 
coldwater fish in much of their ranges if climate impacts are as currently projected by most models into 
the future.

Contrary to the above quote, not all salmonid species have large genetic and phenotypic diversity.  An 
example is bull trout.  Also, many populations of salmon and steelhead have had significant reductions 
in genetic diversity due to reliance on hatchery operations.  Genetic diversity does not assure continued 
survival of stocks under thermal conditions well beyond the ranges that these coldwater species have 
already adapted to or can currently tolerate.  

Headwater refugia will become ever more important, given climate change (Isaak et al. 2015).  The 
headwater stream network as well as smaller intermittent streams, areas of groundwater influence, 
springs/seeps and their associated wetlands all need to be protected from mechanical disturbance, 
roads/culverts and other human caused disturbances. 

Page 107, lines 2-5:

“Although the geomorphic setting of streams on federal lands maybe as capable of providing sufficient 
favorable habitat, particularly for salmon, as originally expected, streams on state and private lands 
may have a much greater potential to provide habitat in many watersheds.” 

Coimment: The USFS has no control or jurisdiction over habitats on state and private lands. This 
reality does not give USFS an excuse or rationale for not addressing problems on lands it does manage. 
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The USFS methodology currently referred to as the “Intrinsic Potential” (IP) method is highly likely to 
be employed by USFS managers to divert attention toward stream reaches and habitat conditions on 
non-federal lands outside USFS control.

Pages 108-9,  Conclusions:  In general, the conclusions in this chapter are tentative and vague.  The 
USFS does not present sufficient baseline information on habitat and watershed conditions anywhere in 
this chapter to inform management decisions.  The conclusions fail to integrate new information or 
analyses or to synthesize multiple lines of evidence concerning past, present and future conditions in a 
way that is useful for making management decisions.  The USFS still lacks a valid aquatic and riparian 
monitoring program for determining actual conditions or impacts at relevant scales.  The USFS has not 
tracked or reported to the public the full extent of commercially-timber-driven management incursions 
into riparian reserves over the past 22 years, and has not reliably evaluated or honestly presented the 
impacts of extensive post-fire salvage, riparian thinning and roads on aquatic ecosystems.  Despite a 
reasonable (albeit cursory) analysis of climate impacts and trends, the USFS has not fully integrated 
these ongoing and accelerating thermal and physical stream habitat impacts with existing conditions 
and legacy impacts.  Finally, the USFS fails to present to the public an honest assessment of the 
continuing impacts to aquatic systems and species of maintaining their historical emphasis on active 
management “solutions” with minimal mitigation for damages.  In particular the USFS needs to re-
evaluate their continuing over-reliance on roads with the impacts of climate change.  

Table 9- pages 182-186:  This table is perhaps the most useful part of the chapter.  It doesn’t go far 
enough in integrating the internal findings of this chapter to develop climate sensitive management 
approaches, recommendations and actions.  A simpler set of management recommendations is included 
in our (attached) Appendix 4.  The USFS should incorporate some or all of our more specific 
recommendations in their Table 9.  The recommendations, as well as those contained in Frissell et al. 
(2014) are consistent with providing necessary protections for listed aquatic species, promoting climate 
change resilience, and increasing carbon storage.

Table 9, page 183:  Peer reviewers may want to request that the USFS add “protect areas of thermal 
refugia” as a “potential action” in the upper right hand column, consistent with the precautionary 
principle; i.e., the USFS must not simply identify but should “identify and protect” these critical areas.

Figure 9, page 195:  The third and fouth panels of this figure are not reliable representations of the 
evolution of instream physical habitats (pool sizes, substrate materials) associated with varying 
amounts and sizes of large wood entering streams. The figure presents an “intermediate disturbance” 
hypothesis, whereby the most highly developed and productive habitats for salmonids are assumed to 
occur at intermediate levels of  LWD recruitment (part A, panel 2), with a subsequent reduction in 
habitats at higher amounts and sizes of LWD (part A, panel 3).  This figure is based entirely on a 
snapshot of conditions at three streams in the Oregon coast range.  The data used for this figure are 
very likely confounded or influenced by stream size, underlying geology, reach geometry, or location in 
the overall stream network. Finally, Figure 9 erroneously shows smaller pools associated with larger 
pieces of wood and this is not generally the case.

Note:  In addition to the following references, peer reviewers should consider the much longer list of 
aquatic and riparian related studies previously submitted to USFS (Attachment 4).
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Appendix 1.  Key Science Questions for Aquatic Chapter Peer Reviewers to Consider (Questions 
submitted to the USFS during early scoping to determine relevant aquatic science issues):

STREAM TEMPERATURE:

What factors determine the temperature of forest streams?

What is the biological importance of conserving or restoring natural temperature regimes in 
streams and rivers?

What are the likely effects of climate change on future stream temperatures?

How does the width and downstream continuity of riparian forest buffer zones affect the 
temperature of surface waters?

How does thinning or other logging within Riparian Reserves and riparian areas affect the 
temperature of surface waters?

How does thinning interact with natural disturbance processes to affect stream temperature? 

What riparian management practices are needed to minimize the adverse impacts of forestry on 
stream temperature? 

EROSION, SEDIMENT DELIVERY, AND SUSPENDED SEDIMENT IN SURFACE WATERS

How does increased erosion caused by logging harm streams and other waters?

What is the role of Riparian Reserves in minimizing erosion from logging roads? 

What is the role of Riparian Reserves in minimizing erosion from landslides?

What is the role of Riparian Reserves in minimizing ground disturbance from logging?

What is the role of Riparian Reserves in minimizing gullying and channel expansion as a result of 
logging? 

What are the consequences for erosion and sediment delivery of Riparian Reserve widths on 
headwater streams? 
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What are the consequences for erosion and sediment delivery of thinning or other logging within 
Riparian Reserves?

NUTRIENT DELIVERY AND EUTROPHICATION

Where do nutrients originate on managed forest landscapes?

What is the consequence of increased nutrient delivery to streams, wetlands, rivers and lakes 
from forestry operations?

Didn’t salmon runs in the past contribute large amounts of nutrients to streams?

How do riparian forests mediate nutrient delivery to surface waters?

How do the width and downstream continuity of riparian forest buffer zones affect nutrient delivery 
to surface waters?

How does forest harvesting within riparian areas affect nutrient delivery to surface waters?

What configuration of riparian area management is needed to minimize delivery of nutrients from 
forest disturbances?

What other management practices can help reduce or minimize nutrient delivery associated with 
forest management? 

STREAM HABITAT & LARGE WOODY DEBRIS

How is woody debris important to stream and other freshwater ecosystems?

What is the role of riparian forests in determining the availability of wood to freshwater 
ecosystems?

What are the effects of narrowing Riparian Reserves from ACS Standards on woody debris supply 
for streams?

How does tree tipping thinning affect the supply of woody debris in riparian areas and streams?
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What riparian management practices are needed to minimize the adverse impacts of forestry on 
woody debris? 

STREAM FLOWS AND STREAM FLOW TIMING

How do timber harvest and roads affect the amount, timing and spatial distribution of 
stream flows?  

How do timber harvest and forest roads affect wetlands, surface water, shallow sub-
surface water and groundwater?

How do timber harvest and forest roads affect stream hydrologic conditions that in turn 
may affect stream physical habitats, for example floodplain extent, dynamics, and 
connectivity;  channel dynamics, conditions and complexity; and streambank stability 
and integrity?

How does climate change interact with timber harvest and roads to affect or influence a) 
late winter/early spring peak flows?  b) base flows or late summer flows (particularly 
over time, i.e., after timber harvest entry and road construction or re-construction)?

ROAD IMPACTS (not an exhaustive set of questions)

How do roads, culverts and stream crossings affect fish movements and migratory pathways, 
particularly over time and given limited budgets for road maintenance or repairs?

How do roads affect fishing pressure for rare and threatened/endangered fish species?

How do roads affect the spread of invasive species (both terrestrial and aquatic)?

What are appropriate minimum standards for roads to protect aquatic and riparian ecosystems 
and watersheds and to conserve listed fish and other aquatic species (especially given reasonably 
forseeable climate impacts – see climate Qs below)?
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What are some of the other secondary or indirect ways that roads and road crossings 
can affect streams and fish habitats (e.g., sediment impacts, stream thermal impacts, 
nutrient flow impacts, etc.?).

IMPORTANCE OF SMALLER STREAMS 

What is the importance of smaller non-fish bearing, fishbearing and intermittent headwater 
streams protection, particularly in light of watershed cumulative (hydrologic) effects (CWEs) and 
climate change? 

Can smaller streams, particularly those associated with springs, seeps, wetlands and extensive 
surface-to-groundwater connections in headwater areas be managed as refugia from timber 
harvest and road related impacts and thus provide future survival opportunities for climate 
sensitive species, particularly bull trout and amphibians?

Can impacts to smaller streams caused by current plan and project level protections, or planned 
reductions in minimum riparian reserve widths adversely affect amphibians, bull trout and other 
resident and anadromous salmonids, particuarly in light of climate change?

Note:  see scientific papers regarding cumulative watershed effects (CWEs) and current and 
projected climate impacts

CLIMATE CHANGE AND CLIMATE IMPACTS

What are some of the current trends in regional air and associated stream temperatures 
in the Pacific Northwest and Northern California?  

What do peer reviewed climate science journals and down-scaled climate models 
predict will occur in the next 50-100 years to regional stream thermal conditions?

How will forest ecosystems and stream ecosystems generally respond if these climate 
predictions are reasonably accurate?   For example:

a) How will stream hydrographs respond in currently snow dominated, rain-on-
snow transitional, and rain dominated watersheds?
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b) What will occur to peak flows and late winter/early spring channel scour 
events, particularly in warm/wet years?  What impacts are likely to threatened and 
endangered species such as bull trout?

c) What will occur to late season (summer flows), particularly in warm/dry i.e., 
drought years?  What impacts are likely to listed fish and listed/at risk amphibian 
species?

What species of fish and amphibians are likely to be adversely affected or need 
additional aquatic and riparian protections, given the above changes and trends?  How 
will these species be protected?

CUMULATIVE IMPACTS

What analytical or management criteria/measures will the U.S. Forest Service rely on to 
determine allowable level(s) of cumulative impacts to: watersheds, streams, fish,  
amphibians, riparian reserves, stream temperatures, stream flows, pattern of  
flows and flow timing, water quality, nutrient flows, large woody debris,  
floodplain complexity and connectivity, stream channel conditions, riparian and  
instream physical habitats, endangered/threatened or sensitive (at risk) fish,  
amphibian and invertebrate species, and other critical aquatic ecosystem  
functions or components?

What explicit standards or analytical or management criteria/measures will the U.S. 
Forest Service require each individual forest to include in their revised management 
plans, plan or programmatic level actions and watershed- and site-specific management 
activities to avoid cumulative impacts to the above aquatic ecosystem components and 
conditions?

Will these analytical or management criteria/measures be timely and responsive to 
changing conditions?

Will they be adequately funded?

How will the U.S. Forest Service monitor and manage for ecosystem integrity and 
sustainability, using the above (highlighted in italics) components and conditions?
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Appendix 2.  The ACS Objectives – NWFP ROD, page B-11:

Aquatic Conservation Strategy Objectives

“Forest Service and BLMadministered lands within the range of the northern spotted owl 
will be managed to:

1.  Maintain and restore the distribution, diversity, and complexity of watershed and 
landscapescale features to ensure protection of the aquatic systems to which species, 
populations and communities are uniquely adapted.

2.  Maintain and restore spatial and temporal connectivity within and between watersheds. 
Lateral, longitudinal, and drainage network connections include floodplains, wetlands, 
upslope areas, headwater tributaries, and intact refugia. These network connections must 
provide chemically and physically unobstructed routes to areas critical for fulfilling life 
history requirements of aquatic and ripariandependent species. 

3.  Maintain and restore the physical integrity of the aquatic system, including shorelines, 
banks, and bottom configurations.

4.  Maintain and restore water quality necessary to support healthy riparian, aquatic, and 
wetland ecosystems. Water quality must remain within the range that maintains the biological, 
physical, and chemical integrity of the system and benefits survival, growth, reproduction, 
and migration of individuals composing aquatic and riparian communities.

5.  Maintain and restore the sediment regime under which aquatic ecosystems evolved. 
Elements of the sediment regime include the timing, volume, rate, and character of sediment 
input, storage, and transport.

6.  Maintain and restore instream flows sufficient to create and sustain riparian, aquatic, and 
wetland habitats and to retain patterns of sediment, nutrient, and wood routing. The timing, 
magnitude, duration, and spatial distribution of peak, high, and low flows must be protected.

7.  Maintain and restore the timing, variability, and duration of floodplain inundation and 
water table elevation in meadows and wetlands. 
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8.  Maintain and restore the species composition and structural diversity of plant communities 
in riparian areas and wetlands to provide adequate summer and winter thermal regulation, 
nutrient filtering, appropriate rates of surface erosion, bank erosion, and channel migration 
and to supply amounts and distributions of coarse woody debris sufficient to sustain physical 
complexity and stability.

9.  Maintain and restore habitat to support welldistributed populations of native plant, 
invertebrate, and vertebrate ripariandependent species.”
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Comments on USFS Science Synthesis Chapter 7 

Appendix 3.  Management Recommendations

Relative to the current NWFP and ACS, the following management recommendations have already 
been proposed to the USFS and should be considered by the peer reviewers:

1. Strengthen aquatic resource protections and eliminate ACS implementation loopholes
2. Reduce road mileage and road impacts in all watersheds
3. Store carbon in forests and soils
4. Scientifically demonstrate the aquatic-focused ecological need for thinning inside Riparian Reserves 
(RRs) or else eliminate this practice
5. Do not allow commercial timber harvest in RRs
6. Do not allow any new roads or new road segments in Key watersheds
7. Limit post fire salvage to hazard trees only
8. Update and expand Key Watershed boundaries for all aquatic and riparian dependent species listed 
since 1994
9. Refocus management goals for all forests to emphasize non extractive human benefits, including 
climate change amelioration and resilience, carbon sequestration, soil and nutrient conservation, clean 
water, habitat connectivity and quality for listed fish and amphibians, recreation, and restoration 
oriented jobs

10. Retain Watershed Restoration standard WR-3: “Do not use mitigation or planned restoration as a 
substitute for preventing habitat degradation" (NWFP ROD page C-37)

The following climate based recommendations should also be considered:

11. Identify (i.e., map) and protect all thermal and habitat refugia, particularly in KeyWatersheds.
12. Maintain or improve landscape connectivity with unmanaged forest blocks spanning watershed 
boundaries across ridgetops to allow climate sensitive species to move northward, elevationally, or 
towards the coast – which is predicted to experience more stable climate conditions generally.
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