
 

 

 

July 10, 2019 

James Melonas, Forest Supervisor  

Hannah Bergemann, Fireshed Coordinator  

Santa Fe National Forest Supervisor’s Office  

11 Forest Lane, Santa Fe, NM 87508 

Re: Santa Fe Mountains Landscape Resiliency Project  

Submitted via email to comments-southwestern-santafe@fs.fed.us and Hannah.Bergemann@usda.gov 

Dear Supervisor Melonas and Fireshed Coordinator Bergemann, 

This letter supplies the Center for Biological Diversity’s (“the Center”) comments on the Santa 

Fe Mountains Landscape Resiliency Project Scoping Document which was made available to the 

public on June 10, 2019. The scoping document specified that comments are due by Wednesday, 

July 10th 2019, making this letter timely.  

The Center for Biological Diversity is a non-profit environmental organization with over 61,000 

members, and 1.6 million activist-supporters nationwide who value wilderness, biodiversity, old 

growth forests, and the threatened and endangered species which occur on America’s spectacular 

public lands and waters. Many of the Center’s members and supporters frequently use and enjoy 

the spectacular landscapes of the Santa Fe National Forest landscape for recreation, sustenance, 

nature study, and spiritual renewal. 

At the Center for Biological Diversity, we believe that the welfare of human beings is deeply 

linked to nature — to the existence in our world of a vast diversity of wild animals and plants. 

Because diversity has intrinsic value, and because its loss impoverishes society, we work to 

secure a future for all species, great and small, hovering on the brink of extinction. We do so 

through science, law and creative media, with a focus on protecting the lands, forests, waters and 

climate that species need to survive. The Center has and continues to actively advocate for 

increased protections for species and their habitats in New Mexico and across the American 

Southwest. 

The Santa Fe Mountains Landscape Resiliency Project (“the Project”) would encompass 50,566 

acres in Española and Pecos/Las Vegas Ranger Districts of the Santa Fe National Forest in Santa 

Fe County and San Miguel County, New Mexico. The Center considers the proposed Project to 

contain some beneficial project elements insofar as restoration and fuels treatments in forests, 

shrublands, woodlands, and riparian areas are informed by the best available science and are 

coordinated within a cohesive and unified strategic, process-oriented approach.  

These project elements have great potential to be positive management actions that should lead 

towards improved habitat, watershed function, and forest visitor experience. The scoping 

document seems to imply that a major focus of the project is to allow the use of fire, both 

planned and unplanned ignitions, to achieve restoration objectives. We strongly support this 
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approach and are eager to continue work with the Santa Fe National Forest to develop a project 

that can harness the restorative benefits of fire in a way that compliments a variety of forest 

management goals and protects communities and other values at risk while not compromising 

habitats for threatened, endangered and sensitive wildlife species or the unique experience 

offered to the public in the beautiful forests of the Sangre de Cristo Mountains. 

We are pleased that proposed Project includes the following components: 

• Prescribed burning on up to 43,000 acres, exceeding the 21,557 acres of hand and mechanical 

tree removal (scoping document, p. 2). 

• No mechanical equipment to be used on slopes greater than 40 percent (scoping document, p. 

12). 

• No new roads or temporary roads to be constructed (scoping document, pp.12, 13) 

• Specification that mechanical and hand treatments will be “noncommercial” in nature (scoping 

document, pp. 2, 12, and 13). 

• Thinning that would primarily target small diameter trees and medium diameter trees (up to 12 

inches dbh) and no trees above 24 inches dbh would be cut (scoping document, p. 12); although 

in this letter we will address the need to implement a more refined approach to large tree 

retention.  

• We support that “noncommercial mechanical and hand-thinning treatments” in the pinon-

juniper type will be placed in “strategic locations” located “adjacent to values at risk and in 

Wildland Urban Interface.” We appreciate that the overall objective to “reduce the risk for large 

high-intensity wildfires” (scoping document, p. 12; emphasis added) in the WUI, rather than to 

completely eliminate the risk of large high-intensity fires in the pinon juniper across the project 

area.  

• “Non-native species such as Siberian elm, Russian olive, salt cedar and Tree of Heaven would 

be cut and removed” (scoping document, p. 14) as part of the 557 acres of riparian restoration; 

although in this letter we will address the need to implement diameter and age restrictions on 

conifer removal in riparian areas. 

While the Center supports ecosystem-based management for resiliency outcomes, we must not 

forget that major landscape scale projects need to undergo a rigorous review under the National 

Environmental Policy Act (NEPA). NEPA is “our basic national charter for protection of the 

environment.”
1
 In enacting NEPA, Congress recognized the “profound impact” of human 

activities, including “resource exploitation,” on the environment and declared a national policy 

                                                             

1
 Center for Biological Diversity v. United States Forest Serv., 349 F.3d 1157, 1166 (9th Cir. 2003) (quoting 40 

C.F.R. § 1500.1). 
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“to create and maintain conditions under which man and nature can exist in productive 

harmony.”
2
  

The statute has two fundamental two goals: “(1) to ensure that the agency will have detailed 

information on significant environmental impacts when it makes decisions; and (2) to guarantee 

that this information will be available to a larger audience.”
3
 “NEPA promotes its sweeping 

commitment to ‘prevent or eliminate damage to the environment and biosphere’ by focusing 

Government and public attention on the environmental effects of proposed agency action.”
4
  

Stated more directly, NEPA’s “‘action-forcing’ procedures ... require the [Forest Service] to 

take a ‘hard look’ at environmental consequences”
5
 before the agency approves an action. “By 

so focusing agency attention, NEPA ensures that the agency will not act on incomplete 

information, only to regret its decision after it is too late to correct.”
6
 To ensure that the agency 

has taken the required “hard look,” courts hold that the agency must utilize “public comment and 

the best available scientific information.”
7
 

The Center will support the Project insofar as it meets the standards of NEPA, uses the best 

available scientific information, and provides for meaningful public participation from 

stakeholders of various perspectives, including the many local American citizens who are 

reluctant to support proposals that diminish the much beloved wild, wooded experience of the 

Sangre de Cristo Mountains remarkable forests.  

These comments are divided into two sections. Section one presents Issues for Analysis. These 

are fundamental issues of concern that the Center asks are addressed and answered in detail in 

any subsequent NEPA document. We also would appreciate the opportunity to discuss these 

issues in person at a meeting or field trip. 

Section two presents a reasonable alternative for analysis that will meet the project purpose of 

improving ecosystem resilience of a priority landscape to future disturbances including wildfire, 

climate change, and insect outbreaks. Section two provides extensive scientific citation to 

support our alternative which we request any subsequent NEPA document to address specifically 

and without cursory dismissal.  

                                                             
2
 42 U.S.C. § 4331(a). 

3
 Envtl. Prot. Info. Ctr. v. Blackwell, 389 F. Supp. 2d 1174, 1184 (N.D. Cal. 2004) (quoting Neighbors of Cuddy Mt. 

v. Alexander, 303 F.3d 1059, 1063 (9th Cir. 2002)); see also Earth Island v. United States Forest Serv., 351 F.3d 

1291, 1300 (9th Cir. 2003) (“NEPA requires that a federal agency ‘consider every significant aspect of the 

environmental impact of a proposed action ... [and] inform the public that it has indeed considered environmental 

concerns in its decision-making process.’”). 

4
 Marsh v. Or. Natural Res. Council, 490 U.S. 360, 371 (1989) (quoting 42 U.S.C. § 4321). 

5
 Metcalf v. Daley, 214 F.3d 1135, 1141 (9th Cir. 2000) (quoting Robertson v. Methow Valley Citizens Council, 490 

U.S. 332, 348 (1989)). 

6
 Marsh, 490 U.S. at 371 (citation omitted). 

7
 Biodiversity Cons. Alliance v. Jiron, 762 F.3d 1036, 1086 (10th Cir. 2014) (internal citation omitted). 
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SECTION I.  ISSUES FOR ANALYSIS 

The scoping document is well prepared, well organized, and simple. It does lack detail on some 

very important issues however, although this is appropriate at this point in the Projects 

development. The Center has identified a number of issues for analysis in any subsequently 

prepared NEPA document. The agency’s failure to respond to these comments violates NEPA.
8
 

The center requests that the following issues are identified and analyzed in the EIS: 

• ISSUE 1: Retention of existing old (>150 years) and large (>18” dbh) trees, and identification 

and retention of old growth patches and stands. 

• ISSUE 2: Treatments in Mexican spotted owl habitat. 

• ISSUE 3: Treatments for dwarf mistletoe. 

• ISSUE 4: Effects of livestock grazing on meeting the Projects purpose and need. 

• ISSUE 5: Conditions based management, monitoring, and adaptive management. 

• ISSUE 6: Identification of and treatments in roadless and unroaded areas. 

• ISSUE 7: Locally specific reference conditions are needed. 

We will address each of these seven issues in detail below. 

 

ISSUE 1: RETENTION OF EXISTING OLD (>150 YEARS) AND LARGE (>18” DBH) TREES, AND 

IDENTIFICATION AND RETENTION OF OLD GROWTH PATCHES AND STANDS. 

In 2006, a team of dedicated professionals representing industry, conservation organizations, 

land management agencies, and independent scientists collaboratively developed a framework 

document called the New Mexico Forest Restoration Principles
9
. Among those authors was staff 

from the Center for Biological Diversity. We stand by the agreements established in this 

document when we signed our names alongside those in the US Forest Service, Bureau of Land 

Management, and other partners in restoration.   

These principles for restoration should be used as guidelines for project development and they 

represent the “zone of agreement” where controversy, delays, appeals, and litigation are 

significantly reduced. They are appropriate for application to specific restoration projects in the 

southwestern United States, and especially the Santa Fe National Forest. Projects using these 

principles are driven primarily by ecological objectives while promoting economic and social 

                                                             
8
 See 40 C.F.R. 1503.4(a) (“An agency preparing a final environmental impact statement shall assess and consider 

comments both individually and collectively, and shall respond ... stating its response in the final statement.”). 

9
 Attached to this letter. 
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benefits. The Santa Fe Mountains Landscape Resiliency Project seems like a perfect fit for 

adopting these principles.  

Slowly, forest restoration treatments have shifted from an almost exclusive focus on hand 

thinning of small diameter ladder fuels to what we see now in many so-called “restoration” 

projects: a return of widespread commercial logging of trees of nearly any size to move towards 

agency-established desired conditions. Thus far, the Santa Fe Mountains Landscape Resiliency 

Project does not appear to be one of those imposters. 

Some of the eighteen Principles are especially important to the Center, especially those regarding 

retention of old and large trees. The New Mexico Forest Restoration Principles clearly state that 

restoration projects should “preserve old or large trees while maintaining structural diversity 

and resilience.”  

Large and old tree retention meets the project purpose and need 

We believe that many forest restoration projects in the southwest are now generally moving in 

the wrong direction, with excessive emphasis on structural manipulation and insufficient 

attention to fire-driven ecological processes. Many so-called “restoration projects” such as the 

Luna Restoration Project on the Gila National Forest even cunningly devise ways to justify 

cutting old growth up to 180 years old and trees up to 24” (and even larger).   

Until the Forest Service created GTR-310, large and old tree retention has been a fundamental 

principle of Southwestern forest restoration. Past timber management destroyed nearly all 

ponderosa pine and mixed conifer old growth forest in Arizona and New Mexico, including on 

much of the Santa Fe National Forest. Even-aged or simplified forest has replaced the complex 

forests of the pre-settlement southwestern landscape.
10,11

  

Retention of large trees is fundamentally important to fire resistance of treated stands.
 12 

Mature 

conifers have a high capacity to survive and recover from crown scorch.
13

 Large tree structure 

enhances forest resilience to severe fire effects
14,15,16 

whereas removing them may undermine fire 

                                                             
10

 Covington, W.W., and M.M. Moore. 1994. Southwestern ponderosa forest structure: Changes since Euro-

American settlement. Journal of Forestry 92: 39-47. 

11
 Sesnie, S. and J. Bailey. 2003. Using history to plan the future of old-growth ponderosa pine. Journal of Forestry 

99(7) (Oct/Nov): 40-47. 

12
 DellaSala, D.A., J.E. Williams, C.D. Williams and J.F. Franklin. 2004. Beyond smoke and mirrors: a synthesis of 

fire policy and science. Conservation Biology 18: 976-86.  

13
 McCune, Bruce. "Ecological diversity in North American pines." American Journal of Botany (1988): 353-368.  

14
 Arno, S.F. 2000. Fire in western ecosystems. Pp. 97-120 in: J.K. Brown and J.K. Smith (eds.). Wildland Fire in 

Ecosystems, Vol. 2: Effects of Fire on Flora. USDA For. Serv. Gen. Tech. Rep. RMRS-42-vol.2. Ogden, 

UT.  

15
 Omi, P.N., and E.J. Martinson. 2002. Effect of Fuels Treatment on Wildfire Severity. Unpubl. report to Joint Fire 

Science Program. Fort Collins: Colorado State Univ. Western Forest Fire Research Ctr. March 25. 36 pp.  
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resilience.
17,18

  Research demonstrates no advantage in fire hazard mitigation resulting from 

mechanical forest treatments that remove large trees compared to treatments that retain them. 

Modeled treatments that removed only trees smaller than 16-inches diameter were marginally 

more effective at reducing long-term fire hazard than so-called “comprehensive” treatments that 

removed trees in all size classes.
19

  

Thinning small trees and pruning branches of large trees to increase canopy base height 

significantly decreases the likelihood of crown fire initiation,
20,21,22,23

 which is a precondition to 

active crown fire behavior.
24,25

 Therefore, low thinning and underburning to reduce surface fuels 

and increase canopy base height at strategic locations effectively reduces fire hazard at a 

landscape scale and meets the purpose and need.  

Large trees are not abundant at any scale in Southwestern forests and they are the most difficult 

of all elements of forest structure to replace once removed.
26

 The ecological significance of old 

                                                                                                                                                                                                    
16

 Pollett, J. and P.N. Omi. 2002. Effect of thinning and prescribed burning on crown fire severity in ponderosa pine 

forests. International Journal of Wildland Fire 11: 1-10.  

17
 Brown, R.T., J.K. Agee, and J.F. Franklin. 2004. Forest restoration and fire: principles in the context of place. 

Conservation Biology 18: 903-12.  

18
 Naficy, C., A. Sala, E.G. Keeling, J. Graham and T.H. DeLuca. 2010. Interactive effects of historical logging and 

fire exclusion on ponderosa pine forest structure in the northern Rockies. Ecological Applications 20: 1851-

64.  

19
 Fiedler, C.E., and C.E. Keegan. 2003. Reducing crown fire hazard in fire-adapted forests of New Mexico. Pp. 29-

38 in: P.N. Omi and L.A. Joyce (tech. eds.). Fire, Fuel Treatments, and Ecological Restoration: 

Conference Proceedings. 2002 April 16-18: Fort Collins, CO. USDA For. Serv. Rocky Mtn. Res. Sta. Proc. 

RMRS-P-29. Fort Collins, CO.  

20
 Graham, R.T., S. McCaffrey, and T.B. Jain (Tech. Eds.). 2004. Science Basis for Changing Forest Structure to 

Modify Wildfire Behavior and Severity. USDA For. Serv. Rocky Mtn. Res. Sta. Gen. Tech. Rep. RMRS-

120. Ft. Collins, CO.  

21
 Keyes, C.R. and K.L. O’Hara. 2002. Quantifying stand targets for silvicultural prevention of crown fires. Western 

Journal of Applied Forestry 17: 101-09.  

22
 Perry, D.A., H. Jing, A. Youngblood, and D.R. Oetter. 2004. Forest structure and fire susceptibility in volcanic 

landscapes of the eastern high Cascades, Oregon. Conservation Biology 18: 913-26.  

23
 Omi and Martinson 2002, Pollett and Omi 2002 

24
 Agee, J.K. 1996. The influence of forest structure on fire behavior. Pp. 52-68 in: J.W. Sherlock (chair). Proc. 17th 

Forest Vegetation Management Conference. 1996 Jan. 16-18: Redding, CA. Calif. Dept. Forestry and Fire 

Protection: Sacramento.  

25
 Van Wagner, C.E. 1977. Conditions for the start and spread of crown fire. Canadian Journal of Forest Research 

7: 23-24.  

26
 Agee, J.K. and C.N. Skinner. 2005. Basic principles of forest fuel reduction treatments. Forest Ecology and 

Management 211: 83-96.  
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growth forest habitat and large trees comprising it is widely recognized.
27,28

 There is no agreed-

upon scientific basis for removing large trees to promote fire resistance in southwestern 

forests.
29,30

  In addition to their rarity, a variety of factors other than logging threatens the 

persistence of the remaining large trees in Southwestern conifer forests. Recruitment of large 

trees, snags and large woody debris will become more limiting over time as climate change 

imposes chronic drought, reduced tree growth rates, and more widespread tree 

mortality.
31,32,33,34,35 

 A large tree retention alternative (which we propose) would maintain trees 

that are most likely to survive fire injury and supply recruitment structure that will support the 

recovery of old growth forest habitat in the future.  

In forests with a variety of species and disturbance regimes, large tree removal reduces forest 

canopy and diminishes recruitment of large snags and downed logs, which in turn affects long-

term forest dynamics, stand development and wildlife habitat suitability.
36,37,38 

 If significant 

                                                             
27

 Friederici, P. (Ed.). 2003. Ecological Restoration of Southwestern Ponderosa Pine Forests. Island Press: 

Washington, DC.  

28
 Kaufmann, M.R., W.H. Moir, and W.W. Covington. 1992. Old-growth forests: what do we know about their 

ecology and management in the Southwest and Rocky Mountain regions? Pp. 1-10 in: M.R. Kaufmann, 

W.H. Moir, and R.L. Bassett (eds.). Old-Growth Forests in the Southwest and Rocky Mountain Regions: 

Proceedings from a Workshop (1992). Portal, AZ. USDA For. Serv. Gen. Tech. Rep. RM-213. Fort 

Collins, CO.  

29
 Allen, C.D. M.A. Savage, D.A. Falk, K.F. Suckling, T.W. Swetnam, T. Schulke, P.B. Stacey, P. Morgan, M. 

Hoffman, and J.T. Klingle. 2002. Ecological restoration of southwestern ponderosa pine ecosystems: A 

broad perspective. Ecological Applications 12: 1418-33.  

30
 Brown et al. 2004, Dellasala et al. 2004 

31
 Diggins, C., P.Z. Fulé, J.P. Kaye and W.W. Covington. 2010. Future climate affects management strategies for 

maintaining forest restoration treatments. International Journal of Wildland Fire 19: 903-13.  

32
 Savage, M. P.M. Brown, and J. Feddema. 1996. The role of climate in a pine forest regeneration pulse in the 

southwestern United States. Ecoscience 3: 310-18.  

33
 Seager, R., M. Ting, Y. Kushnir, J. Lu, G. Vecchi, H. Huang, N. Harnik, A. Leetmaa, N. Lau, C. Li, J. Velez and 

N. Naik. 2007. Model projections of an imminent transition to a more arid climate in southwestern North 

America. Science 316: 1181-84.  

34
 van Mantgem, P.J., N.L. Stephenson, J.C. Byrne, L.D. Daniels, J.F. Franklin, P.Z. Fulé, M.E. Harmon, A.J. 

Larson, J.M. Smith, A.H. Taylor and T.T. Veblen. 2009. Widespread increase of tree mortality rates in the 

western United States. Science 323: 521-24.  

35
 Williams, A.P., C.D. Allen, C.I Millar, T.W. Swetnam, J. Michaelsen, C.J. Still and S.W. Leavitt. 2010. Forest 

responses to increasing aridity and warmth in the southwestern United States. PNAS 107: 21289-94. 

36
 Quigley, T.M., R.W. Haynes and R.T. Graham. 1996. Disturbance and Forest Health in Oregon and Washington. 

USDA For. Serv. Pac. Nor. Res. Sta. Gen. Tech. Rep. PNW-GTR-382. Portland, OR.  

37
 Spies, T.A. 2004. Ecological concepts and diversity of old-growth forests. Journal of Forestry 102: 14-20.  
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reductions of crown bulk density are deemed necessary to meet the purpose and need then it is 

highly unlikely that the project will maintain habitat for threatened and sensitive wildlife species 

associated with closed-canopy forest.
39,40

   

An unambiguous commitment to old and large tree retention would maintain wildlife 

habitat in the short-term and mitigate adverse effects of the proposed treatments. And it 

would avoid social disapproval, unnecessary delays, or litigation.  

One of the most often cited scientific articles on southwestern ponderosa pine restoration stated 

that a core ecological restoration principle is: 

“Retain trees of significant size or age.—Large and old trees, especially those established before 

ecosystem disruption by Euro-American settlement, are rare, important, and difficult to replace. 

Their size and structural complexity provide critical wildlife habitat by contributing crown 

cover, influencing understory vegetation patterns, and providing future snags. Ecological 

restoration should protect the largest and oldest trees from cutting and crown fires, focusing 

treatments on excess numbers of small young trees. Given widespread agreement on this point, it 

is generally advisable to retain ponderosa trees larger than 41 cm (16 inches) dbh and all trees 

with old-growth morphology regardless of size (i.e., yellow bark, large drooping limbs, twisted 

trunks, flattened tops).”
41

  

By choosing to protect all old and large trees, how could you go wrong? 

Recommendations for the issue of old and large tree retention and old growth protection: 

The scoping document states that “Large and mature trees are found throughout the project 

area.” We invite the Santa Fe National Forest to commit to protecting them. The history of forest 

restoration literature is replete with recommendations to retain old and large trees. Even though 

this Project is billed as a “resiliency” project it sits squarely on the shoulders of many 

“restoration” projects which paved the way. The Project should proudly recognize that old and 

large retention is the socially, ecologically, and scientifically right choice, and avoid making 

decisions that incite anger from the public.  

► Implement an unambiguous prohibition of cutting any old tree in any situation except 

imminent danger to human life. 

                                                                                                                                                                                                    
38

 van Mantgem, P.J., N.L. Stephenson, J.C. Byrne, L.D. Daniels, J.F. Franklin, P.Z. Fulé, M.E. Harmon, A.J. 

Larson, J.M. Smith, A.H. Taylor and T.T. Veblen. 2009. Widespread increase of tree mortality rates in the 

western United States. Science 323: 521-24. 

39
 Beier, P., and J. Maschinski. 2003. Threatened, endangered, and sensitive species. Pp. 206-327 in: P. Friederici 

(ed.). Ecological Restoration of Southwestern Ponderosa Pine Forests. Island Press: Washington, D.C.  

40
 Keyes, C.R. and K.L. O’Hara. 2002. Quantifying stand targets for silvicultural prevention of crown fires. Western 

Journal of Applied Forestry 17: 101-09. 

41
 Page 1425 in Allen, C.D. M.A. Savage, D.A. Falk, K.F. Suckling, T.W. Swetnam, T. Schulke, P.B. Stacey, P. 

Morgan, M. Hoffman, and J.T. Klingle. 2002. Ecological restoration of southwestern ponderosa pine 

ecosystems: A broad perspective. Ecological Applications 12(5): 1418-1433. 
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► Define “old trees” as those which are >150 years old at stump height or possess 

morphological characteristics of old age.
42

 Don’t cut any of them, not even poorly formed 

ones in old growth clumps or groups. 

► Remove the 24” diameter cap and replace it with an 18” diameter cap in all vegetation 

types except when a tree poses an imminent danger to human life. 

The scoping document states that “In accordance with the Old Growth Standards outlined in the 

current Forest Plan, 20% of the forested areas in the Project Area would be identified, allocated 

and managed as old growth.”  

► Any subsequent NEPA document should provide a map that identifies these areas 

which are managed for old growth, including overlays of roads, trails, Mexican spotted 

owl and northern goshawk habitats, vegetation type, and topography. 

► Any subsequent NEPA document should identify how management to achieve 

nebulous desired conditions as espoused in GTR-310 will maintain existing old growth 

and expand future old growth such that the full 20% of the Santa Fe National Forest is 

managed in old growth conditions.  

► Any subsequent NEPA document should specify that areas managed for old growth 

will be treated with hand thinning and prescribed burning only and deferred from 

mechanical logging.  

 

 

ISSUE 2: TREATMENTS IN MEXICAN SPOTTED OWL HABITAT. 

 

The scoping document states that there are four Mexican spotted owl PACs in the Project area. 

That amounts to just 2,400 acres of the 50,566 acre Project area. The Center requests extreme 

caution - in fact, restrained conservatism - in thinning and burning in these PACs and all spotted 

owl habitats. 

The 2012 Mexican spotted owl Recovery Plan states: 

“Because it takes many years for trees to reach large size, we recommend that 

trees ≥46- cm (18 inches) dbh not be removed in stands designated as recovery 

nest/roost habitat unless there are compelling safety reasons to do so or if it can 

be demonstrated that removal of those trees will not be detrimental to owl 

habitat.” 

 

The effects of mechanical thinning on the Mexican spotted owl have not been extensively 

studied and are not well understood. Prominent owl scientists have recently stated that “Existing 

studies on the effects of fuels reduction treatments on spotted owls universally suggest negative 

                                                             
42

 See attached 4FRI Old and Large Tree retention Strategy for reference to old tree morphological characteristics. 
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effects from these treatments”
43

 and that “forest restoration and thinning activities also may 

threaten owls and their existing habitat.”
44

 Extreme caution must be taken in considering 

thinning within Mexican spotted owl habitat because “No empirical studies have evaluated these 

management activities [restoration thinning or logging] on the Mexican spotted owl.”
45

  

Some relevant studies from dry, frequent fire adapted forests of southern California have 

published findings indicating deleterious effects of thinning of spotted owls. Stephens and 

colleagues
46

 reported that in the Plumas National Forest of California, spotted owl territorial sites 

declined 43% within 3-4 years of landscape-scale thinning treatments, and following treatment 

owls redistributed across the landscape. A study by Lee and colleagues
47

 reported that in the San 

Bernardino and San Jacinto of southern California, post-fire salvage logging further reduced 

California spotted owl occupancy rates beyond the initial impacts of wildfire, leading the authors 

to recommend that burned stands be monitored for occupancy prior to salvage logging. 

Elsewhere in the Sierra Nevada, Tempel and colleagues
48

 found that, as expected, canopy cover 

and demographic rates were strongly positively related, and that medium intensity fuels 

reduction harvest were negatively related to owl reproduction. Other researchers have concluded 

that thinning effects would be less impactful than severe wildfire,
49

  leading to uncertainty of the 

true impacts of thinning on spotted owls. 

The Forest Service also has information—based on recent monitoring of Mexican spotted owls 

in the area of the Nuttall-Gibson Fire of 2004 in the Coronado National Forest—that Mexican 

spotted owls appear to survive and thrive in a post-fire environment.
50

 This information directly 
                                                             
43

 Page 11 in Ganey, J.L., H.Yi Wan, S.A. Cushman, And C.D. Vojta. 2017. Conflicting Perspectives on Spotted 

Owls, Wildfire, and Forest Restoration. Fire Ecology 13(3) doi: 10.4996/fireecology.130318020. 

44
 Page 8 in Yi Wan, H., J.L. Ganey, C.D. Vojta, and S.A. Cushman. 2018. Managing emerging threats to spotted 

owls. The Journal of Wildlife Management. DOI: 10.1002/jwmg.21423. 

45
 Id at 8. 

46
 Scott L. Stephens, Seth W. Bigelow, Ryan D. Burnett, Brandon M. Collins, Claire V. Gallagher, John Keane, 

Douglas A. Kelt, Malcolm P. North, Lance Jay Roberts, Peter A. Stine, Dirk H. Van Vuren. 2014. 

California Spotted Owl, Songbird, and Small Mammal Responses to Landscape Fuel Treatments. 

BioScience 64(10): 893-906. 

47
 Lee, D.E., M.L. Bond, M. I. Borchert, and R. Turner. 2012. Influence of fire and salvage logging on site 

occupancy of spotted owls in the San Bernardino and San Jacinto Mountains of southern California. The 

Journal of Wildlife Management 77(7):1327-1341.  

48
 Tempel, Douglas J., R.J. Gutierrez, Sheila A. Whitmore, Matthew J. Reetz, Ricka E. Stoelting, William J. 

Berigan, Mark E. Seamans, and Zachariah Peery. 2014. Effects of forest management on California spotted 

owls: implications for reducing wildfire in fire-probe forests. Ecological Applications 24(8):2089-2106.  

49
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undercuts the 2012 Mexican spotted owl revised Recovery Plan’s assumptions with respect to 

Mexican spotted owl responses to fire and, more importantly, the conclusion that the risk to 

Mexican spotted owl habitat posed by the threat of fire justifies large-scale restoration projects 

which is itself associated with significant negative effects to the Mexican spotted owl and its 

habitat.  

Interestingly, evidence suggests that wildfire may actually promote the recovery of the Mexican 

spotted owl despite the 2012 Revised Recovery Plan’s suggestion to the contrary. A recent paper 

published by owl experts asserts that the ‘debate’ over the impacts of fire or logging to spotted 

owls is not settled: 

“Here, we argue that the existing literature is not sufficient to unambiguously 

quantify the response of spotted owls to high-severity wildfire, and that high-

severity fire is pervasive enough within the range of the spotted owl to constitute a 

potential threat to owl habitat. We also provide evidence that forest restoration 

and fuels reduction treatments can mitigate fire behavior, but acknowledge that 

these treatments also can degrade spotted owl habitat. Based on these findings, 

we argue for cautious implementation of restoration treatments in or near spotted 

owl habitat, with the goal of identifying treatment types that successfully reduce 

fire risk while maintaining suitable habitat conditions for spotted owls.”
51

 

A similar meta-analysis concluded that “mixed-severity fire does not appear to be a serious 

threat to owl populations; rather, wildfire has arguably more benefits than costs for Spotted 

Owls.”
52

 In another recent paper, scientists reiterate our concern that: 

“Commercial timber harvesting remains a potential threat for all 3 spotted owl 

subspecies, but effects from forest thinning may be increasing because of the 

heightened emphasis on fuels reduction and forest restoration treatments on 

public lands. Owl response to mechanical tree removal, especially forest thinning, 

remains understudied.”
53

 

Notably, these researchers identified that threats to Mexican spotted owl are comparatively less 

studied than for other spotted owl subspecies: 

“Mexican spotted owl papers represented a small fraction of manuscripts among 

major research topics, except for habitat selection … Because the Mexican 

spotted owl was listed as Threatened primarily because of concerns over habitat 

loss, it is understandable that a relatively high proportion of Mexican spotted owl 

studies have focused on characterizing habitat. The general lack of population 
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dynamics studies for the Mexican spotted owl, however, is notable, and severely 

limits our understanding of factors causing population fluctuations in this owl 

and how it might respond to emerging threats.”
54

 

Regardless of uncertainty in the literature or in the 2012 MSO Recovery Plan, caution is 

warranted. Many Forests are not taking caution and are risking serious impacts to owls. For 

example, the Prescott National Forest recently issued a Draft Decision Notice (Hassayampa 

Landscape Restoration Project) approving a plan to log in more than ½ of the PACs on the entire 

Forest with no diameter caps, no codified incorporation of management recommendations in 

Table C.2 or C.3 of the Recovery Plan, and also allowing mechanical treatment up to 80% slope. 

That project also doesn’t include any “comprehensive” restoration practices like riparian 

restoration, making it a perfect example of a project that is “landscape restoration” in name only. 

Unless a BiOp addresses our concerns, it is likely that this project will be met with fierce legal 

resistance. 

Currently, the best science indicates that the cautious approach presented in the 2012 Mexican 

spotted owl Recovery Plan should be followed, specifically guidelines in Tables C.2 and C.3. 

The 2012 Plan (at 284) states that: 

“The values provided in Table C.2 define desired conditions to be achieved with 

time and management, or to be maintained where they already exist. These values 

are based on the lower bound of 95% confidence intervals around estimates of 

means computed across stands. Consequently, we view these values as minimum 

targets for managers. We also stress that values in Table C.2 must be met 

simultaneously. Management can occur within stands that exceed these minimum 

conditions, but such activities should not lower stand characteristics below these 

levels unless large-scale assessments demonstrate that such conditions occur in a 

surplus across the landscape.” 

A complete monitoring plan for Mexican spotted owl, including study design and analysis 

protocols, should be made available for public review and comment before a decision is made to 

implement the project. The Center has specific questions regarding the monitoring plan, 

including but not limited to: (1) criteria for selection of PAC as paired treatment and control 

sites; (2) criteria for selection of measurable indicators of change; (3) sampling design power 

analysis and expected observational error rates; (4) sampling procedures including monitoring 

cycle; (5) confidence levels to be applied in data analysis and reporting; (6) timeframe for 

evaluation of results; and (7) triggers for management adaptation using new information. 

Furthermore, need for any amendment of the Forest Plan with respect to Mexican spotted owl 

and its critical habitat is a significant issue for analysis.  

Recommendations for issue of treatments in Mexican spotted owl habitat: 

Because of uncertainty over the effects of thinning on the Mexican spotted owl, we request that a 

conservative approach be taken to managing their habitats. We request the following: 

                                                             
54

 Id at 7. 
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► Defer any thinning or burning in owl PACs if breeding is detected. 

► Do not thin (hand or mechanical) during breeding season (March 1 to August 31) 

within or adjacent to PACs by ¼ mile. 

► Do not thin in nest cores, and use extreme caution with burning in next cores. 

► In PACs outside of nest cores, limit thinning to hand felling of trees under 9” dbh, 

followed by pile burning, unless breeding is detected, then defer treatment. 

► In forest, riparian, canyon, and woodland cover types typically used by Mexican 

spotted owls for nesting and roosting, limit thinning to a 17.9” dbh cutting limit, and 

conform to recommendations in Tables C.2 and C.3 of the 2012 Recovery Plan. 

“Management can occur within stands that exceed these minimum conditions, but such 

activities should not lower stand characteristics below these levels unless large-scale 

assessments demonstrate that such conditions occur in a surplus across the landscape.”
55

 

► Any subsequent NEPA document should describe a monitoring plan in detail that is 

consistent with regional and USFWS direction for spotted owl monitoring, and addresses 

at the least the seven monitoring elements introduced above, consistent with BOX C.5. 

ASSESSING TREATMENT ACTIVITIES WITHIN PACs, OUTSIDE OF CORE 

AREAS of the 2012 Recovery Plan. 

► Because spotted owls may use higher elevations forests than they currently are 

confirmed to use (due to scientific uncertainty or climate change effects), any subsequent 

NEPA document should describe how the Project will accommodate the considerations in 

BOX C.3. HIGH-ELEVATION, MIXED-CONIFER FOREST of the 2012 Recovery 

Plan. 

 

ISSUE 3: TREATMENTS FOR DWARF MISTLETOE. 

We recently toured, with a cadre of USFS staff, an active timber sale on the Apache-Sitgreaves 

NF where a very heavy cut was being completed because of perceived high severity mistletoe 

infection (August 29, 2018 site visit to Little Timber Sale, West Escudilla Landscape Restoration 

Project). The cutting has targeted many large and old trees, and reduced stand basal area 

predominantly in VSS 5+ classes.
56

  This is contrary to many restoration objectives. We hope 

sincerely that the Santa Fe will avoid the humiliation we ushered onto the staff at the ASNF. 

The Ecological Restoration Institute (ERI) recently released a new publication titled 

“Restoration as a Mechanism to Manage Southwestern Dwarf Mistletoe in Ponderosa Pine 

Forests” (attached to these comments). While the working paper does suggest that even-aged 

management is an appropriate response to moderate to severe infections, it is in the context of 

even aged groups separated by 40-80 feet between groups. It does not suggest even-aged 
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approaches at scales larger than the group level. Of more importance, the report suggests that in 

severely infected stands, manager should use fire only, and that severely infested stands may be 

deferred and allowed to burn or left as wildfire habitat. Of most importance is the 

recommendation to retain presettlement trees, even if dwarf mistletoe is present. In this Project, 

this might include many VSS 5 trees that may otherwise be targeted for removal because of 

mistletoe due to the allowance to cut trees up to 24”, as stated in the scoping document. 

Elsewhere in this letter we make clear that we seek an 18” diameter cap for this Project. 

This ERI working paper provides a table (below) of recommended silvicultural prescriptions for 

three levels of dwarf mistletoe infection. It recommends that old trees are retained, and if the 

infection is severe, to defer mechanical thinning and use fire only.  

 

Allow us to include as an attachment to this letter the Centers objection letter to the West 

Escudilla Restoration Project and the Luna Restoration Project wherein we requested that the 

project incorporate 4FRI stakeholder-developed treatment approaches for stands with occurrence 

of southwestern dwarf mistletoe, as well as the 4FRI stakeholder’s letter addressing the 

unanimous rejection of the Forest Service’s proposals to utilize aggressive overstory removal and 

even-aged management approaches in treating stands infected with mistletoe.  

The aforementioned 4FRI Stakeholders (SHG) letter of April 27, 2017, rejecting the Forest 

Service’s dwarf mistletoe proposal for 4FRI stated: 

• “Dwarf mistletoe is a natural disturbance agent and component of coniferous 

forests within the planning area. The plant provides food and cover for wildlife; 

large-tree mortality caused by mistletoe is an important factor in recruiting snags 

that provide habitat for cavity-nesting birds and other species.” 

• “The historical and recent data presented by USFS did not make a compelling 

case that mistletoe infections within the planning area are significantly outside 

the natural range of variability and pose a meaningful obstacle to meeting 

restoration objectives.” 
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• “The SHG feels that restoration treatments consisting of mechanical or hand 

thinning, followed by application of prescribed/managed fire at regular intervals, 

meet the intent of the Forest Plans and are the preferred approach for stands with 

high levels of mistletoe infection. Where needed, those stands could also be 

buffered to reduce mistletoe spread.” 

• “The SHG also feels that traditional silvicultural approaches to managing dwarf 

mistletoe (e.g. overstory removal, even-aged management) are inconsistent with 

an ecological restoration approach and are not supported by the best available 

science.” 

The 4FRI stakeholders group consists of representatives of the Center, The Nature Conservancy, 

the Ecological Restoration Institute, the Sierra Club, Grand Canyon Trust, partner federal and 

state agencies, local and regional governments, the timber industry, and others. If we could agree 

in consensus to reject the sanitation of mistletoe on the 4FRI landscape, the Santa Fe Mountains 

Landscape Resiliency Project can do it too.  

Recommendation for the issue of mistletoe treatment: 

►Any subsequent NEPA analysis should be unambiguous in stating that no large (>18”) 

or old (>150 years) tree will be cut because of disease occurrence, and any treatment of 

mistletoe should be in accordance with accepted uneven-aged restoration prescriptions. 

 

ISSUE 4: EFFECTS OF LIVESTOCK GRAZING ON MEETING PROJECT PURPOSE AND NEED. 

The scoping document (p. 10) states that “The primary resource concerns for riparian areas in 

the Project Area include departed vegetative conditions, wildfire risk, and impacts to water 

quality from roads and trails” and that “Fencing may be installed if needed to protect restored 

areas if it is determined that riparian vegetation regeneration is being hampered by browsing 

and grazing” (p.14). These statements constitute a brazen dismissing of reality; that livestock 

grazing has destroyed many of New Mexico’s ecosystems.  

Livestock grazing an important factor to consider that adversely impacts ecosystem health and 

fire regime and will reduce the effectiveness of the proposed treatments in moving towards 

desired conditions. Potentially significant cumulative effects to soil productivity, plant 

communities, fire regime and wildlife may result from fuel management in combination with 

livestock grazing and other activities which disturb soils and spread exotic plant species. 

Livestock grazing is a primary driver of fire regime disruption 

Livestock grazing decreases understory biomass and density, reducing competition with conifer 

seedlings and reducing the ability of the understory to carry low-intensity fire, contributing to 

dense forests with altered species composition.
57

 Livestock grazing directly contributes to fire 
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forests of the Interior West. Conservation Biology 11:316-27. 
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hazard in the project area by impairing soil productivity and altering vegetation communities, 

which indirectly contribute to delayed fire rotations, increased forest density, and reduced forage 

opportunities for herbivorous species and predators.  

Continued livestock grazing risks post-treatment invasion of exotic plants 

Livestock facilitate the spread of exotic species, particularly in combination with fire, and reduce 

the competitive and reproductive capacities of native species.
58

 Exotic plant species, once 

established, can displace native species, in part, because native grasses are not adapted to 

frequent and close grazing in combination with fire disturbance.
59/60/61

  

Livestock disturb soil, enable seeds of exotic species to spread, and reduce the competitive and 

reproductive capacities of native species. Exotic plant species, once established, can displace 

native species, in part, because native grasses are not adapted to frequent and close grazing in 

combination with fire disturbance.  

Exotic plant spread is a potentially significant cumulative impact of the proposed action. 

Treatments similar to the proposed action in northern Arizona left forest sites overrun with 

cheatgrass (Bromus tectorum). Although it is not extensive in the project area today, exotic grass 

invasion is foreseeable and has important long-term implications for native plant communities in 

fire-adapted ecosystems and wildlife. Melgoza and others (1990
62

) studied cheatgrass soil 

resource acquisition after fire and noted its competitive success owing to its ability suppress the 

water uptake and productivity of native species for extended periods of time. They further 

showed that cheatgrass dominance is enhanced by its high tolerance to grazing. Its annual life-

form coupled with the abilities to germinate readily over a wide range of moisture and 

temperature conditions, to quickly establish an extensive root system, and to grow early in the 

spring contribute to its successful colonization. In addition, Melgoza and others showed that 

cheatgrass successfully competes with the native species that survive fire, despite these plants 

being well-established adult individuals able to reach deeper levels in the soil. This competitive 

ability of cheatgrass contributes to its dominance when lands experience synergistic disturbances 

from grazing, mechanical treatments, and fire. 

Continued livestock grazing threatens success of improving and maintaining diverse wildlife 

habitats and improving watershed conditions 

                                                             
58

 Brooks, M.L., C.M. D’Antonio, D.M. Richardson, J. B. Grace, J.E. Keeley, J. M. DiTomaso, R.J. Hobbs, M. 

Pellant and D.Pyke. 2004. Effects of invasive alien plants on fire regimes. BioScience 54(7):677-688. 

59
 Mack, R. N., and J. N. Thompson. 1982. Evolution in steppe with few large, hooved mammals. American 

Naturalist 119:757-72. 

60
 Melgoza, G., R.S. Nowak and R.J. Tausch. 1990. Soil water exploitation after fire: competition between Bromus 

tectorum (cheatgrass) and two native species. Oecologica 83:7-13. 

61
 Belsky, A.J., and J.L. Gelbard. 2000. Livestock Grazing and Weed Invasions in the Arid West. Oregon Natural 

Desert Association: Portland, OR. April. 31 pp. 

62
 Melgoza, G., R.S. Nowak and R.J. Tausch. 1990. Soil water exploitation after fire: competition between Bromus 

tectorum (cheatgrass) and two native species. Oecologica 83:7-13. 



CENTER for BIOLOGICAL DIVERSITY 

SANTA FE MOUNTAINS LANDSCAPE RESILIENCY PROJECT                                            page 17 

 

Grazing of the most nutritious plants by livestock results in a loss of forage for native species 

and can alter habitat or insect prey base.
63/64

 A decrease in prey base inevitably leads to a 

decrease in carnivores in the area, which are also eliminated by the government at the request of 

the livestock community. “The productivity, diversity, and species richness of native grasslands 

are threatened by competition from noxious and invasive weeds/grasses. Productivity is 

threatened by other factors including drought, soil erosion, fire suppression, and improper 

livestock management practices.”
65

 Grazing also has negative effects on songbirds, reptiles and 

other mammals especially if their habitat is close to the ground.
66

 Rosenstock and Van Riper 

reported that “Livestock grazing and fire suppression commonly are cited as causes of woodland 

expansion.”
67

 Because of the severity and broad array of grazing impacts, livestock grazing is 

one of the most prevalent causes of species being federally listed in this region, especially those 

which are specifically dependent on aquatic and riparian habitat.
68/69/70

  

Project purpose cannot be met with continued livestock grazing in riparian areas  

Livestock grazing has both direct and indirect effects on streams. Livestock directly affect 

riparian habitats through removal of riparian vegetation
71

 which in turn raises water 
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temperatures,
72/73

 reduces bank stability and eliminates an important structural component of the 

stream environment that contributes to the formation of pools,
74

 and by physically altering 

streambanks through trampling and shearing, leading to bank erosion.
75

 Livestock also indirectly 

impact aquatic and riparian habitats by compacting soils, altering soil chemistry and reducing 

vegetation cover in upland areas, leading to increased severity of floods and sediment loading, 

lower water tables and altered channel morphology.
76

 

Treated areas need substantial rest from or exclusion of livestock grazing 

A critical and often overlooked consideration in effective vegetation treatments is the necessity 

for resting a treated area from domestic livestock grazing to allow establishment of fine fuels 

such that low-intensity ground fire can be applied to the forest floor, and aligning allotment 

management plans such that future livestock grazing does not deplete the fine fuels that are 

required to maintain a prescribed fire schedule. The Ecological Restoration Institute reviewed the 

research and perspectives on resting from grazing, and concluded that:  
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“These research findings, although limited, suggest that federal agencies should 

be prepared to wait more than two years before allowing domestic grazing on 

restored allotments lest they jeopardize two important goals of restoration 

treatments—restoring the understory and returning low-intensity prescribed fire 

as an ecosystem process.”
77

 

 

Livestock need to be permanently excluded from riparian areas  

The scoping document (p. 14) states that in riparian areas “fencing may be installed if needed to 

protect restored areas if it is determined that riparian vegetation regeneration is being 

hampered by browsing and grazing.” The near-complete and permanent removal of livestock 

from all riparian areas is necessary to ensure full restoration of these crucial habitats and scenic 

recreational gems.  

As briefed here, the scientific literature documenting the impacts of livestock grazing on 

ecosystems is extensive, and universally shows severe and lasting negative impacts. The only is 

widely accepted way to eliminate these impacts and preserve stream health is the near-complete 

exclusion of cattle.
78

  

Consider the following: 

• An example of where removal of cattle from rangelands for 35 years led to the disappearance 

of rabbitbrush from previously shrub-dominated communities - and native grasses regained 

dominance;
79

  

• An example of where Forest Service scientists at the Intermountain Forest and Range 

Experiment Station found that protection of an Idaho range from grazing increased grass and 

forb production by 30% and decreased shrub production by 20%.
80

  

• An example of where University of Idaho range scientists documented a 20-fold increase in 

perennial grass cover after 25 years of grazing exclusion while shrub cover only increased by 
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1.5-fold, attributing the grass response to “the availability of seeds as formerly depleted 

populations increase in size.”
 81

   

• An example of where in a southeastern Arizona rangeland excluded from cattle grazing for 14 

years, grass cover was 45% higher, the grass community was more heterogeneous, herb cover 

was higher, and rodent and bird numbers were higher than grazed comparison areas.
82

 

• USDA research has found that excluding cattle from a landscape for five growing seasons 

“significantly increased: (1) total vegetative cover, (2) native perennial forb cover, (3) grass 

stature, (4) grass flowering stem density, and (5) the cover of some shrub species and functional 

groups.”
83

 

Recommendations on the issue of the effects of livestock grazing on meeting project purpose 

and need: 

Persistent livestock grazing is a component of the compromised ecological condition of the 

Southwest’s forests and riparian areas. We request that in any subsequent NEPA document 

related to the Santa Fe Mountains Landscape Resiliency Project that: 

► The Forest Service should analyze the effects of livestock grazing on the success of 

the proposed vegetation treatments in achieving and maintaining desired future 

conditions as they relate to fire use, migratory bird, native fish and other sensitive species 

populations and habitats. 

Recent studies into livestock grazing management
84/85

 have identified ways to reduce negative 

impacts, primarily through changes in agency management of forage resources and grazing to 

reflect best available science. These changes would contribute significantly to improving the 

habitat for a range of species in the Project. We request that in any subsequent NEPA document 

related to the Santa Fe Mountains Landscape Resiliency Project: 

► The Forest Service should identify areas with degraded soils or plant communities, 

areas with sensitive or high-erosion soils, and areas in need of recovery, and reduce or 
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eliminate grazing in those pastures altogether to contribute to the success of resiliency 

treatments.  

Removal of livestock grazing pressure from riparian areas has been found to have a positive 

effect on growth, distribution, and vigor of riparian communities.
86

 We request that in any 

subsequent NEPA document related to the Santa Fe Mountains Landscape Resiliency Project: 

► The Forest Service should permanently fence livestock out of riparian areas. 

The Center’s proposed alternative includes these three recommendations for analysis 

independent from the baseline proposed action. 

 

ISSUE 5: CONDITIONS BASED MANAGEMENT, MONITORING, AND ADAPTIVE MANAGEMENT. 

The scoping notice (pp. 11-12) states  

“This Proposed Action does not define specific treatment units, but rather general 

areas throughout the project area where treatments are most likely to occur and 

the suite of tools that would be used. We do not have complete information about 

the conditions found on every acre, but we do have enough information to make 

informed decisions about the types of treatments that work best in certain 

conditions… This ‘condition-based’ approach provides flexibility and lets us 

account for imperfect information and adapt to changes in environmental 

conditions.” 

The Center finds this approach troubling considering the amount of time and attention that has 

been given to this project already. Was there not a voluminous modelling study completed by 

The Nature Conservancy? Why wouldn’t these data and results be used in this analysis? Weren’t 

useful data used in that project?  

The Forest service has some serious explaining to do to validate their abandonment of 

baseline conditions and real project planning.  

“In analyzing the affected environment, NEPA requires the agency to set forth the baseline 

conditions.”
87

 Specifically, NEPA requires agencies to “succinctly describe the environment of 

the area(s) to be affected or created by the alternatives under consideration.”
88

 The Council on 

Environmental Quality, the agency charged with interpreting NEPA, has explained that “[t]he 

concept of a baseline against which to compare predictions of the effects of the proposed action 
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and reasonable alternatives is critical to the NEPA process.”
89

 Federal courts hold that 

“[w]ithout establishing ... baseline conditions ... there is simply no way to determine what effect 

[an action] will have on the environment and, consequently, no way to comply with NEPA.”
90

 

Without baseline data, neither the public nor the agency can understand the effects of the 

proposed action or craft and analyze alternatives and mitigation measures to protect these values. 

As such, the Forest Service must identify the environmental baseline and affected environment, 

as well as the scope of impacts and where those impacts are most likely to be felt. The vague 

“conditions-based” approach does not satisfy this requirement.  

NEPA requires federal agencies to take a “hard look” at the environmental impacts of proposed 

actions.
91

 To do so, federal agencies must prepare an environmental impact statement (EIS) for 

all “major Federal actions significantly affecting the quality of the human environment.”
92

 An 

EIS must “provide [a] full and fair discussion of significant environmental impacts” associated 

with a federal decision and “inform decisionmakers and the public of the reasonable alternatives 

which would avoid or minimize adverse impacts or enhance the quality of the human 

environment.”
93

 Taking the required “hard look” requires agencies to “utiliz[e] … the best 

available scientific information.”
94

  

NEPA’s review obligations are more stringent and detailed at the project level, or 

“implementation stage,” given the nature of “individual site specific projects.”
95

 “[G]eneral 

statements about possible effects and some risk do not constitute a hard look, absent a 

justification regarding why more definitive information could not be provided.”
96
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Analyzing and disclosing site-specific impacts is critical because where (and when and how) 

activities occur on a landscape strongly determines that nature of the impact. As the Tenth 

Circuit Court of Appeals has explained, the actual “location of development greatly influences 

the likelihood and extent of habitat preservation. Disturbances on the same total surface area 

may produce wildly different impacts on plants and wildlife depending on the amount of 

contiguous habitat between them.”
97

 The Court used the example of “building a dirt road along 

the edge of an ecosystem” and “building a four-lane highway straight down the middle” to 

explain how those activities may have similar types of impacts, but the extent of those impacts – 

in particular on habitat disturbance – is different.
98

 Indeed, “location, not merely total surface 

disturbance, affects habitat fragmentation,”
99

 and therefore location data is critical to the site-

specific analysis NEPA requires. 

NEPA further mandates that the agency provide the public “‘the underlying environmental data’ 

from which the Forest Service develop[ed] its opinions and arrive[d] at its decisions.”
100

 “The 

agency must explain the conclusions it has drawn from its chosen methodology, and the reasons 

it considered the underlying evidence to be reliable.”
101

 In the end, “vague and conclusory 

statements, without any supporting data, do not constitute a ‘hard look’ at the environmental 

consequences of the action as required by NEPA.”
102

 

CEQ’s regulations establish specific ways agencies must analyze proposed actions, including 

project-level decisions, including a detailed discussion of direct, indirect, and cumulative impacts 

and their significance; and an analysis of reasonable alternatives to the proposed action. Such 

analysis is required for both environmental assessments and EISs. 

Adaptive management 

“Adaptive management” is an iterative process by which a decisionmaker sets clearly defined 

and measurable goals, conducts monitoring to assess whether they are being met, and then makes 

appropriate management changes where the desired outcomes are not being achieved.
103

 

Science-based adaptive management involves “treating management interventions as 

experiments, the outcomes of which are monitored and fed back into management planning.”
104
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Essentially, as outlined by land management experts, an adaptive management approach to forest 

management should include the following:
105

 

• Creation of management strategies (specific action alternatives in this case) 

• Implementation of those strategies/actions 

• Monitoring of the effects (under the monitoring framework developed as part of 

the planning process) 

• Predetermined triggers for changes in management based on the results of 

monitoring  

Forest Service experts in adaptive management have said that “[a]daptive management requires 

explicit designs that specify problem-framing and problem-solving processes, documentation and 

monitoring protocols, roles, relationships, and responsibilities, and assessment and evaluation 

processes.”
106

 

The fourth component is described by adaptive management experts in the following statement: 

“The term trigger, as used here, is a type of pre-negotiated commitment made by 

an agency within an adaptive management or mitigation framework specifying 

what actions will be taken if monitoring information shows x or y. In other words, 

predetermined decisions, or more general courses of action, are built into an 

adaptive framework from the beginning of the process.”
107

 

In many projects the Forest Service often states repeatedly that it will rely heavily on monitoring 

and adaptive management to ensure that a project meets its goals without significantly harming 

key resources. Unfortunately, the Forest Service usually provides almost no details about its 

monitoring plan, and nothing at all about what will trigger changes in project design through so-

called “adaptive management.”  

One recent example is the South Sacramento Restoration Project on the Lincoln National Forest 

where the Forest Service did not identify a specific monitoring plan, and made clear that it 

wouldn’t develop a plan until after the agency completed its NEPA review and after it approved 

the project. The Draft EIS for that project stated that “Monitoring would follow the established 
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monitoring plan written during the site-specific prescription development,” which would not 

occur until after the Project is approved.   

Of primary concern is that by doing this the Forest Service will thus make it impossible for the 

public to review any monitoring plan unless they are involved in prescription development, 

which is highly unlikely. Furthermore, Forest Service decisionmakers will not know what values, 

if any, the agency intends to evaluate before approving this decision. Not to mention that neither 

decisionmakers nor the public will have any idea of who will monitor, when they will do it, or 

what metrics will be assessed, or how it will be funded (if at all). 

In the specific case of the South Sacramento Restoration Project, this was a surprise given the 

amount of attention throughout the life of that project to implementing treatments within an 

experimental framework. 

Federal courts have found agencies violated NEPA or the ESA where, like the South Sacramento 

Restoration Project, the agency relies on an “adaptive management” plan that is too vague, sets 

no specific triggers for future action, fails to describe that future action, and fails to ensure that 

resource will be protected as the adaptive management plan asserts. Reliance on an adaptive 

management plan to achieve desired conditions also appears to violate the National Forest 

Management Act because amendments to a Forest Plan may not ensure the protection of values 

identified in the 2012 forest planning rule. 

In Natural Resources Defense Council v. U.S. Army Corps of Engineers, 457 F. Supp. 2d 198 

(S.D.N.Y. 2006), the court found that the Army Corps attempt to supplement an inadequately-

explained finding of no significant impact concerning a dredging project was arbitrary and 

capricious where the agency relied on ill-defined “adaptive management” protocols to conclude 

that impacts would be mitigated. 

“The EA makes several promises that it will alter its monitoring plan should it 

prove necessary. For example, the EA relies on a general promise that it will “as 

appropriate, reevaluate, the need for altering its dredging methods” … through 

the use of its coordination plan and monitoring program. The EA also explains 

that the Corps will follow “adaptive management practices as it moves through 

construction of its contracts,” thus allowing it to change future contracts should 

the data indicate it is necessary. These promises, however, provide no assurance 

as to the efficacy of the mitigation measures. The Corps did not provide a 

proposal for monitoring how effective “adaptive management” would be.”
108

 

In another case, the judge set aside a Forest Service decision to open motor vehicle trails where 

the agency proposed to monitor impacts to wildlife and potentially change the trails later based 

on an adaptive management plan. The court stated that these adaptive management strategies 

“amount … to a ‘build-first, study later’ approach to resource management. This backward-

looking decision making is not what NEPA contemplates.”
109
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While some courts have upheld less than precise monitoring or adaptive management plans, they 

have done so largely where the NEPA analysis at issue was programmatic in nature and where 

the agency would be required to comply with NEPA, and thus re-assess mitigation, at a later 

stage when more site-specific data was available. See, e.g., San Juan Citizens Alliance v. Stiles, 

654 F.3d 1038, 1055 (10th Cir. 2011) (agreeing with case that held the development of more 

specific mitigation measures was not required at the “early stage of a multi-step process”). Other 

cases similarly conclude that NEPA forbids the use of ill-defined adaptive management plans 

cannot be used to assume away likely impacts of agency action.
110

  

Courts also find unlawful agency projects that may impact species protected by the Endangered 

Species Act where the biological opinion is based on the assumption that a vague and ill-defined 

monitoring and adaptive management plan will somehow mitigate impacts to the species at issue. 

Natural Resources Defense Council v. Kempthorne, 506 F. Supp. 2d 322 (E.D. Ca. 2007) is a 

key precedent. There, plaintiffs challenged a proposed plan to manage water diversions in a 

manner that could adversely impact the delta smelt, a species listed as threatened under the 

Endangered Species Act. The Fish and Wildlife Service prepared a biological opinion (BiOp) on 

the proposal which concluded that the project would neither jeopardize the smelt nor adversely 

modify the smelt’s critical habitat. “Although the BiOp recognize[d] that existing protective 

measures may be inadequate, the FWS concluded that certain proposed protective measures, 

including … a proposed ‘adaptive management’ protocol would provide adequate protection.”
111

 

Plaintiffs alleged, among other things, that the BiOp “relie[d] upon uncertain (and allegedly 

inadequate) adaptive management processes to monitor and mitigate the [project’s] potential 

impacts.”
112

 They asserted that the adaptive management plan, which required a working group 

meet and consider adaptive measures in light of monitoring, failed to meet the ESA’s mandate 

that mitigation be  

“‘reasonably specific, certain to occur, and capable of implementation’” 

because: (1) the [working group] has complete discretion over whether to meet 

and whether to recommend mitigation measures; (2) even if the [working group] 

meets and recommends mitigation measures, the [agency management team] 

group is free to reject any recommendations; (3) there are no standards to 

measure the effectiveness of actions taken; (4) reconsultation is not required 

should mitigation measures prove ineffective; and (5) ultimately, no action is ever 

required.
113
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The Kempthorne court cited prior caselaw holding that “a mitigation strategy [in the ESA 

context] must have some form of measurable goals, action measures, and a certain 

implementation schedule; i.e., that mitigation measures must incorporate some definite and 

certain requirements that ensure needed mitigation measures will be implemented.”
114

 The court 

found that adaptive management plan “does not provide the required reasonable certainty to 

assure appropriate and necessary mitigation measures will be implemented.”
115

 The court 

concluded that 

“Adaptive management is within the agency’s discretion to choose and employ, 

however, the absence of any definite, certain, or enforceable criteria or standards 

make its use arbitrary and capricious under the totality of the circumstances.”
116

 

Considering the range of interested and qualified stakeholders involved in this Project, we are 

cautiously optimistic that a robust and effective adaptive management and monitoring plan will 

be crafted.  

Recommendations for the issue of conditions based management, adaptive management, and 

monitoring: 

► In the Santa Fe Mountains Landscape Resiliency Project, the Forest Service should 

pay careful attention to disclose what adaptive management measures it might adopt, how 

such measures might mitigate the project’s impacts, or what the impacts could be absent 

adoption of those measures. Any Forest Service reliance on an adaptive management 

without these elements clearly described would be arbitrary and capricious. 

► In the Santa Fe Mountains Landscape Resiliency Project, the Forest Service should 

pay careful attention to avoid making the same mistakes as the plan in the Kempthorne 

case; for example, if monitoring relies on annual meetings of an interdisciplinary team, if 

the agency provides no standards to measure the effectiveness of “adaptive” actions, and 

if nothing requires the Forest Service to take any action on its monitoring data.
117

 

► In the Santa Fe Mountains Landscape Resiliency Project the monitoring and adaptive 

management plan must contain “definite, certain, or enforceable criteria or standards.” 

Looking forward, if the BiOp for the Project relies in any way on an insufficient adaptive 

management plan, it would also likely be struck down in court.  

 

 

                                                             
114

  NRDC v. Kempthorne, 506 F. Supp. 2d at 355, citing Rumsfeld, 198 F. Supp. 2d at1153. 

115
 NRDC v. Kempthorne, 506 F. Supp. 2d at 356. 

116
 NRDC v. Kempthorne, 506 F. Supp. 2d at 387. 

117
 Because no BiOp has been prepared for the Project, it is as yet unclear how that document will incorporate or 

address any adaptive management plan. 

https://advance.lexis.com/api/document?collection=cases&id=urn:contentItem:45PC-SG00-0038-Y34T-00000-00&context=


CENTER for BIOLOGICAL DIVERSITY 

SANTA FE MOUNTAINS LANDSCAPE RESILIENCY PROJECT                                            page 28 

 

ISSUE 6: IDENTIFICATION OF AND TREATMENTS IN ROADLESS AND UNROADED AREAS. 

Roadless lands are ecologically important and play a critical role in ensuring the persistence of 

species, providing connectivity, and ensuring watershed functionality, which is only more 

important in light of climate change. They also can be important for providing nature-based non-

motorized recreational experiences, which are very popular in and around Santa Fe. 

The Project should maintain and restore roadless and unroaded lands, including inventoried-but-

not-recommended and not-yet-inventoried lands. Maintaining and enhancing the roadless 

character of these lands will contribute to the achievement of the substantive provisions in 

sections 219.8, 219.9, and 219.10 of the 2012 planning rule, ensuring that the Project does not 

prematurely foreclose decisions in the current plan revision.  

Forest Service roadless lands are heralded for their conservation values. Those values are 

described at length in the preamble of the Roadless Area Conservation Rule (RACR)
118

 and in 

the Final Environmental Impact Statement (FEIS) for the RACR.
119

 They include: high quality or 

undisturbed soil, water, and air; sources of public drinking water; diverse plant and animal 

communities; habitat for threatened, endangered, proposed, candidate, and sensitive species and 

for those species dependent on large, undisturbed areas of land; primitive, semi-primitive non- 

motorized, and semi-primitive motorized classes of dispersed recreation; reference landscapes; 

natural appearing landscapes with high scenic quality; traditional cultural properties and sacred 

sites; and other locally identified unique characteristics (e.g., uncommon geological formations, 

unique wetland complexes, exceptional hunting and fishing opportunities).  

Roadless lands are also responsible for high quality water and watersheds. Anderson and 

others
120

 assessed the relationship of watershed condition and land management status, and 

found a strong spatial association between watershed health and protective designations. 

DellaSala and others
121

 found that undeveloped and roadless watersheds are important for 

supplying downstream users with high-quality drinking water, and that developing those 

watersheds comes at significant costs associated with declining water quality and availability. 

Protecting and connecting undeveloped areas is also an important action agencies can take to 

enhance climate change adaptation and resiliency. 
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The Roadless Rule states: 

(a) Timber may not be cut, sold, or removed in inventoried roadless areas of the 

National Forest System, except as provided in paragraph (b) of this section. 

(b) Notwithstanding the prohibition in paragraph (a) of this section, timber may 

be cut, sold, or removed in inventoried roadless areas if the Responsible 

Official determines that one of the following circumstances exists. The 

cutting, sale, or removal of timber in these areas is expected to be infrequent. 

(1) The cutting, sale, or removal of generally small diameter timber is needed 

for one of the following purposes and will maintain or improve one or 

more of the roadless area characteristics as defined in § 294.11. 

(i)  To improve threatened, endangered, proposed, or sensitive species 

habitat; or 

(ii) To maintain or restore the characteristics of ecosystem composition 

and structure, such as to reduce the risk of uncharacteristic wildfire 

effects, within the range of variability that would be expected to occur 

under natural disturbance regimes of the current climatic period.
122

 

Thus, any proposed treatments can only take place within the any IRA if the Forest Service can 

demonstrate that: 

• The project is an “infrequent” occurrence on roadless forest; and 

• The project generally logs small diameter timber; and 

• The project meets the exception’s purpose (improving threatened, endangered, 

proposed, or sensitive species habitat, or maintaining or restoring the 

characteristics of ecosystem composition and structure); and  

• The project “maintain[s] or improve[s] one or more of the roadless area 

characteristics.”
123

 

The rule defines “roadless area characteristics” to include:  

(1) High quality or undisturbed soil, water, and air;  

(2) Sources of public drinking water;  

(3) Diversity of plant and animal communities;  

                                                             
122

 36 C.F.R. § 294.13. 

123
 See Alliance for the Wild Rockies v. Krueger, 950 F. Supp. 2d 1196, 1214 (D. Mont. 2013), affirmed on other 

grounds, 663 Fed. Appx. 515 (9th Cir. Nov. 1, 2016). 



CENTER for BIOLOGICAL DIVERSITY 

SANTA FE MOUNTAINS LANDSCAPE RESILIENCY PROJECT                                            page 30 

 

(4) Habitat for threatened, endangered, proposed, candidate, and sensitive species and for 

those species dependent on large, undisturbed areas of land;  

(5) Primitive, semi-primitive nonmotorized and semi-primitive motorized classes of 

dispersed recreation;  

(6) Reference landscapes;  

(7) Natural appearing landscapes with high scenic quality;  

(8) Traditional cultural properties and sacred sites; and  

(9) Other locally identified unique characteristics.”
124

 

Recommendations for the issue of identification of and treatments in roadless and unroaded 

areas: 

The scoping document (p. 12) makes clear that “No new roads or temporary roads would be 

constructed” and that up to 20 miles of roads would be decommissioned. We applaud the Forest 

Service for proposing a project that does not require new roads, either temporary or permanent. 

This is a very rare proposal in this regard.  

Any subsequently prepared NEPA document must: 

►Disclose whether and how hand or mechanical treatments will comply with the 

Roadless Rule. 

►Disclose the impacts of hand or mechanical treatments to roadless characteristics. 

►Disclose as well as analyze impacts to unroaded lands that the Forest Service does not 

classify as inventoried roadless areas but may be under analysis in the current plan 

revision. 

►Identify any Forest Plan direction upon which any proposed action may rely on for 

direction concerning roadless areas. 

► Include for analysis the Center’s proposed alternative which would implement a more 

ambitious road closure and decommissioning program. 

 

ISSUE 7: LOCALLY SPECIFIC REFERENCE CONDITIONS ARE NEEDED 

General Technical Report 310 (Reynolds et al. 2013
125

) is cited as a primary source for 

formulating desired conditions for the Santa Fe Mountains Landscape Resiliency Project. We 
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have considerable concerns with GTR-310 because it generalizes desired conditions for the 

entire southwest region based off of reference site studies that were predominantly completed 

around Flagstaff. Desired conditions for dry conifer forests provided in GTR-310 are not specific 

to the Santa Fe National Forest, and should be critically reviewed prior to assuming they are 

applicable to the Project.  

The authors of GTR-310 admit the need for developing site-specific guidance: 

“Management informed by reference conditions and natural ranges of variability 

(the range of ecological and evolutionary conditions appropriate for an area) 

allow for the restoration of the characteristic composition, structure, spatial 

pattern, processes, and functions of ecosystems”
126

  

Disturbance patterns are driven by spatial and temporal variation in climate, vegetation growth 

habitats, and management history. These are place-specific and cannot reliably be generalized 

over broad landscapes or timeframes.
127/128

 Ecologists stress definition of locally specific 

reference conditions to justify restoration goals and outcomes due to scale dependence of 

ecological pattern.
129/130/131

  For example, Korb and others
132

 stated this about their study results 

from the San Juan Mountains of southern Colorado:  

“Our findings demonstrate the need to develop site-specific reference conditions 

and for managers to exercise caution when extrapolating fire regimes and forest 

structure from one geographic locality to another given a projected warmer 

climate making conditions more favorable to frequent, large wildfires.” 

                                                                                                                                                                                                    
Science-Based Framework for Improving Ecosystem Resiliency. USDA For. Serv. Rocky Mtn. Res. Sta. 

Gen. Tech. Rep. RMRS-GTR-310. Fort Collins, CO. 

126
 Page 2 in Reynolds et al. 2013 (emphasis added) 

127
 Agee, J.K. 1996. The influence of forest structure on fire behavior. Pp. 52-68 in: J.W. Sherlock (chair). Proc. 

17th Forest Vegetation Management Conference. 1996 Jan. 16-18: Redding, CA. Calif. Dept. Forestry and 

Fire Protection: Sacramento.  

128
 DellaSala, D.A., J.E. Williams, C.D. Williams and J.F. Franklin. 2004. Beyond smoke and mirrors: a synthesis of 

fire policy and science. Conservation Biology 18: 976-86. 

129
 Noss, R., P. Beier, W. W. Covington, R. E. Grumbine, D. B. Lindenmayer, J. W. Prather, F. Schmiegelow, T. D. 

Sisk, and D. J. Vosick. 2006. Recommendations for integrating restoration ecology and conservation 

biology in ponderosa pine forests of the Southwestern United States. Restoration Ecology 14: 4-10.  

130
 Swetnam, T.W., C.D. Allen and J.L. Betancourt. 1999. Applied historical ecology: Using the past to manage the 

future. Ecological Applications 9(4):1189-1206. 

131
 White, P.S. and J.L. Walker. 1997. Approximating nature’s variation: selecting and using reference information 

in restoration ecology. Restoration Ecology 5: 338-349. 

132
 Korb, J.E., P.Z. Fule, P.Z. and R. Wu. 2013. Variability of warm/dry mixed conifer forests in southwestern 

Colorado, USA: Implications for ecological restoration. Forest Ecology and Management 304:182-191. 
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We reviewed the 111 studies cited in GTR-310 as sources of information for reference 

conditions, disturbance histories, disturbance effects, stand structure and composition, and 

canopy openness. These studies are listed by location in a table and a map on the following 

pages.  

It’s vitally important for planners at the Santa Fe National Forest to recognize that none of 

the reference studies cited in GTR-310 were from the Sangre de Cristo Mountains, and the 

two locations in the Jemez Mountains on the Santa Fe National Forest amount to 

approximately 12 acres of sampled forest. 

If you search GTR-310 for the name “Santa Fe” you will not find it. The information used in 

GTR-310 to craft regionally generalized desired conditions for ponderosa pine and mixed conifer 

forest is derived mainly from valid and vetted studies completed more than 200 miles from the 

Project. Because of the reliance on sites predominantly around Flagstaff, and a near-total lack of 

study sites anywhere on the Santa Fe National Forest, GTR-310 has limited applicability to the 

Project. Please, Santa Fe, pay close attention to this. 

The Project landscape is unique in its elevational gradient and topographic position, and it bears 

little resemblance to the Flagstaff area. Weather and climate in the Sangre de Cristo’s is not the 

same as Flagstaff. A compilation and averaging of sites surrounding Flagstaff is not a surrogate 

for locally-derived information specific to the southern Rocky Mountains. 

GTR-310 promulgates the “Flagstaff Model” of forest restoration and relies on recurring 

mechanical interventions 

GTR-310 is the Forest Service’s own self-published desired conditions for dry conifer forest in 

the southwest and we believe it was intentionally designed to implement the “Flagstaff Model” 

of forest restoration across the southwest. We believe that the Forest Service crafted GTR-310 

based on the Flagstaff Model because the lower densities and more “open, park-like” conditions 

typical to the Flagstaff area would allow the Forest Service to apply more intensive logging 

treatments in areas where stands were historically more dense and closed-canopy than around 

Flagstaff.  

In essence GTR-310 is scientific is cover for “getting the cut out.” 

Close inspection of place-specific information reveals that Reynolds and others selectively 

interpreted literature to make their case for sustained mechanical intervention as a surrogate for 

restoration of natural fire regimes. In GTR-310, Reynolds and others (p. 48-49) state:  

“The re-establishment of frequent, low-severity fire is critical to the success of our 

restoration framework. However, because of limitations such as proximity to 

human developments, air quality restrictions, and workforce capacity, the use of 

fire will probably continue to be limited. Therefore, mechanical-only treatments, 

or perhaps combinations of fire and mechanical treatments, are likely to be the 

restoration tools of choice in much of the Southwestern landscape… Yields 

between 400 and 700 cubic ft per acre seem reasonable from a cutting cycle of 25 

to 30 years once restoration achieves an approximate balance of structural stages 

in frequent-fire forests.”  
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That statement is the sole basis presented by the authors for their recommendation of landscape-

scale mechanical treatments of vegetation in ponderosa pine and mixed conifer forest. Contrary 

to their assessment, we would argue that workforce limitations will affect mechanical thinning 

operations more than fire management crews. GTR-310’s “implementation recommendations” 

(p. 35-37) do not present a compelling fact-based case for the efficacy of mechanical treatments 

to manage structure or composition in fire-adapted forest, other than to allude that such 

treatments may be desirable for unstated reasons, perhaps including “getting the cut out.” 

GTR-310 Uncertain of Desired Conditions in Mixed Conifer Forest 

In GTR-310, Reynolds and others (p. 12) admit uncertainty in their recommendation of desired 

conditions for dry conifer forest resulting from a paucity of supporting information and 

geographic imbalance of accessible data:  

“There is a clear need for additional reference condition data sets, including sites 

from a wider spectrum across environmental gradients (e.g., soils, moisture, 

elevations, slopes, aspects) occupied by frequent-fire forests in the Southwest, 

especially in dry mixed-conifer. While the quantity of reference data sets is 

increasing, existing data represent a largely unbalanced sampling across 

gradients (e.g., most data sets are from basaltic soils and on dry to typic plant 

associations), and there have been few studies quantitatively.”  

In this statement, the authors of GTR-310 admit a bias towards the studies completed on basaltic 

soils in drier sites, in other words: the Flagstaff model. 

The GTR-310 approach to uncertainty is to blur site-specific forest variation across a vast 

geographic area and scale up desired conditions to broad landscapes with a generic “pooled 

natural range of variability”
133

: 

“The natural range of variability can be estimated by pooling reference 

conditions across sites within a forest type. Reference conditions for a forest type 

typically vary from site to site due to differences in factors such as soil, elevation, 

slope, aspect, and micro-climate and manifests as differences in fire effects, tree 

densities, patterns of tree establishment and persistence, and numbers and 

dispersion of snags and logs. When pooled, these sources of variability comprise 

the natural range of variability of a site or forest type.”  

Pooling reference conditions would be appropriate if there was even geographic distribution of 

reference sites, but as we are proving here, the Project area is in no way included in the sites that 

were pooled in GTR-310. 

Most Reference Studies in GTR-310 Are Silviculture Plots in the Flagstaff Area 

It is true that in GTR-310 Reynolds and colleagues synthesized a wide array of very high quality 

scientific literature, as well as some very interesting historical Forest Service timber research 
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documents. However, the studies used to substantiate the GTR-310 structural framework are 

disproportionately clustered around northern Arizona, including a number of studies at the same 

sites (Gus Pearson Natural Area and Fort Valley Experimental Forest). GTR-310 also places an 

emphasis on plot re-measures of the historic “Woolsey plots”, which are not representative of the 

surrounding landscape.
134

  

Much of GTR-310 is based on reconstruction studies of “Woolsey Plots.” In 1909, T.S. 

Woolsey, Jr., Assistant District Forester and Chief of the Office of Silviculture (Southwestern 

District now Southwest Region 3), and G. A. Pearson, Director, Fort Valley Forest Experiment 

Station (Flagstaff, AZ), drafted instructions that led to establishment of a network of permanent 

plots in ponderosa pine, mixed conifer, and spruce-fir forests of the Southwest. Between 1909 

and 1941 Woolsey and team established 140 plots in AZ and NM, of which 98 were in 

ponderosa pine. Of the pine plots, 30% are located southwest of Flagstaff at the Coulter Ranch 

site. Of the 140 plots, 44 were in the Coconino NF. These studies are the basis of GTR-310. A 

researcher from Flagstaff said this about the Woolsey Plots: 

“So-called sample plots were established on logged over areas in order to 

ascertain how fast residual stands would grow, whether they could produce 

merchantable timber, and whether natural restocking would take place.”
135

  

Bell and others
136

 compared current conditions of 14 Woolsey plots to 98 AZCFI and 58 FSFIA 

plots in the Flagstaff/western Mogollon Rim area. The metrics under comparison were 

Trees/Hectare, BA/Hectare, QMD, and frequency of DBH classes/hectare. Comparisons of forest 

structural data applied a distance-based multivariate nonparametric permutation method. All 

analyses indicated dissimilarity between the FIA and CFI plots compared to the Woolsey plots 

across the study area, and across TEU’s. Within TEU’s, the Woolsey plots were not statistically 

dissimilar, but current conditions were consistently denser in all metrics. Bell and colleagues 

results suggest that Woolsey plots are only representative of the TEU to which the plot belongs:  

“The selection of [Woolsey] plot locations in the early 1900s followed a 

subjective nonrandom approach. [Our] results indicated that the Woolsey plots 

(1) were neither historically nor contemporarily representative of the entire study 

area because of environmental and current forest structural differences with 

respect to the FSFIA and AZCFI and (2) may be considered historically 

representative of their corresponding TEUs. Our study supports the use of TEUs 

for defining the applicability of information obtained from the Woolsey 

plots….Subjective plot selection, together with the small sample size of this rare 
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 The reconstructions by ERI scientists on Woolsey plots have established a high bar for scientific integrity, but the 

plots were subjectively located by Woolsey and team as part of early silvicultural experiments, calling the usefulness 

of the results to be interpreted carefully and within a broader collection of multiple lines of evidence on 

representative sites. 
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 Page 272 in Pearson, G. A. 1933. A twenty-year record of changes in Arizona pine forest. Ecology 4:272–285. 
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 Bell, D.M., P.F. Parysow, and M.M. Moore. 2009. Assessing the representativeness of the oldest permanent 

inventory plots in northern Arizona ponderosa pine forests. Restoration Ecology 17(3): 369-377.  
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dataset, raises questions about the inference space with regard to the larger, 

heterogeneous landscape of ponderosa pine forests in northern Arizona.”
137

  

Woolsey and team surveyed a mere six plots on the Santa Fe National Forest, but one-third of 

those historic plots and accompanying data have not been discovered.
138

  

Based on these findings, Woolsey plots (which are the underpinning of GTR-310) are not 

representative in any way of the Sangre de Cristo Mountains, calling into question the 

usefulness of GTR-310 for the Santa Fe Mountains Landscape Resiliency Project. 

 

 

The densest single hectare of forest on the Bluewater 

demonstration site, where GTR-310 came to life. 

Is this what you want for the Santa Fe Mountains? 

Photo by Joe Trudeau, June 2017
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 Page 369 in Bell et al. 2009. 
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Covington. 2004b. Quantifying Forest Reference Conditions for Ecological Restoration: The Woolsey 
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GTR-310 Excludes Reference Sites that Corroborate Occurrence of Higher Density Forests in 

the Southwest than the Forest Service Wants to Admit 

Some important historical reference sites were notably excluded from GTR-310, such as the 

Long Valley Experimental Forest, which was established in 1936 as a comparison site to the 

much-studied Fort Valley unit. Long Valley “contained some of the best stands of ponderosa 

pine on the Coconino and Sitgreaves National Forests”
139

 but for an unknown reason it does not 

appear in GTR-310. The regional desired conditions document does mention the Long Valley 

site noting that: 

“On the Long Valley Experimental Forest (sedimentary soils on the Mogollon 

Rim, central Arizona), the sampled trees per acre (1938) ranged up to 99 trees 

per acre, with an estimated 75 trees per acre being present prior to the cessation 

of frequent fire (circa 1880-1900, USDA Forest Service, unpublished data from 

Long Valley Experimental Forest).”
140

  

If the pre-settlement trees per acre value (~75TPA) was included in GTR-310, it would 

have been more dense than any other ponderosa pine reference site cited in Arizona, with 

the exception of the Grand Canyon sites studied by Fule and colleagues
141

 or the Malay 

Gap site studied by Cooper.
142 

 

Why does the Forest Service ignore Long Valley’s dense forest in GTR-310? The only site 

included in GTR-310 that is denser Long Valley is Malay Gap, studied by Cooper. Coopers 

Malay Gap study area pushes the limits for density metrics reported in GTR-310, but 

surprisingly this site was in fact not even as dense as Coopers Maverick study site that, like Long 

Valley, was not included in GTR-310. Long Valley may have been even denser than Maverick, 

assuming that not all of the remaining 24 post-fire suppression trees would have been killed by 

fire. In addition, Long Valley’s densities, if reported in GTR-310, would have been essentially 

equal to Williams and Bakers studies along the Mogollon Rim which have been widely criticized 

by the restoration community for inference of high severity fire.
143

 

Lessons from Coopers Seminal 1960 Reference Site Study 

Cooper studied three sites on the White Mountain and San Carlos Apache Reservations in 1957. 

His paper is one of the most oft-cited sources of reference conditions data and descriptions for 
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 Fulé, P.Z., W.W. Covington, M.M. Moore, T.A. Heinlein, and A.E.M. Waltz. 2002. Natural variability in forests 

of the Grand Canyon, USA. Journal of Biogeography 29:31-47.  
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 Cooper, C.F. 1960. Changes in vegetation, structure and growth of southwestern pine forests since white 

settlement. Ecological Monographs 30: 129-64.  
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 See Fule et al., 2014. “Unsupported inferences of high-severity fire in historical dry forests of the western United 

States: a response to Williams and Baker.” Global Ecology and Biogeography 23:825-830. 
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southwestern ponderosa pine, including by GTR-310. Cooper’s Bog Creek site was selectively 

logged in the 1930’s, but his Maverick and Malay Gap sites were unlogged, the latter also having 

never experienced fire suppression nor livestock grazing.  

Of the Malay Gap site, Cooper (p. 139) wrote “this is perhaps the closest approach to a truly 

primeval forest left in the Southwest.” Prior to 1910, the Malay Gap site had experienced wildfire 

on average every 7 years, and then burnt again in 1910, 1919, 1935, and lastly in 1943. By the 

time of his field work, in 1957, the fire regime was effectively uninterrupted.  Cooper’s extensive 

report is indeed one of the most essential studies to read and comprehend, and it is important to 

fully examine the breadth and depth of his analyses, as well as the photographs included therein, 

in order to responsibly reference this detailed work.  

In addition to simple density metrics, Cooper reported on spatial arrangement, age/size 

distributions, regeneration patterns in time and space, fire effects on stand development, and 

many other important ecological processes that are still being debated. Of particular relevance to 

the current debate in ponderosa pine restoration are his observations on the grouping habits of 

this species.  

The concept of “interspaces” is a central tenet in the formulation of desired conditions by some 

within the U.S. Forest Service, wherein these “interspaces” are areas not occupied by trees and 

serve to define somewhat even-aged groups. The entire basis of the model promulgated in 

Reynolds and others is built around this notion. However, Cooper’s analysis of Malay Gap might 

suggest that this model is not applicable to all areas. In discussing structural patterns in the virgin 

pine forest, he remarked (at p. 158): 

“The relatively small size of the even-aged groups in the southwestern forest is due to the small 

size of the openings in which the groups can become established.”
144

 

It is a step backwards for restoration ecologists to dilute his work to a few numbers, such as his 

determination that mean basal area at Malay Gap, where a visitor “is immediately struck by the 

open nature of the forest”, was 70 ft
2
/acre.

145
 The figure below, taken directly from Cooper 

(1960: p. 150), shows an image that does not support most contemporary notions of an “open” 

forest, and in fact might be considered overly dense by many land managers.  
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 Cooper’s report does not specifically provide data as to how many trees occur per group, but he does state (at p. 

149)  that “analysis indicates that the mature stands at both Maverick and Malay Gap are aggregated into groups 

with an area of .16 to .32 [acres]”, within the range described by Reynolds et al. (2013). However, the definition of a 

“group” would seem to differ greatly between the two sources based on comparison of Cooper’s example photos and 

observations at the Bluewater demonstration site and other contemporary treatments. 

145
 Interestingly, Reynolds et al. (2013) cite Malay Gap as a reference site, but ignore the results from the Maverick 

study location, which had a mean basal area of 102 ft
2
/acre, to which Cooper (1960: p. 150) remarked: “Although 

similar in basic composition and structure, the forests at Maverick and Malay Gap are quite different in 

appearance… The site at Malay Gap is clearly not as good as that at Maverick. The average height of mature 

dominants at Malay Gap is 95 ft, while those at Maverick average about 110 ft…The difference reflects inherent 

differences in site productivity.” The basal area of old growth at Maverick exceeds the range reported in Reynolds et 

al. (2013) and is outside of the basal area range given in Table 2 in the regional desired conditions document. 
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The figure below (Cooper, 1960: p. 148) is a typical example of the “conspicuous… grouped 

arrangement of the trees.” Similarly to the figure provided on the previous page, this image 

again contradicts the widespread contemporary notion of what constitutes a “distinct group”. 

Nowhere in his report does Cooper specify how he determined what a “group” was, but it would 

seem apparent that his definition is markedly different than many offered today.  
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Recommendations for the issue of locally specific reference conditions: 

The scoping document states that “The desired conditions for this project are informed by 

reference conditions.” If the Santa Fe Mountains Landscape Resiliency Project is to base its 

desired conditions on GTR-310, then the project is lacking some significant guidance provided 

by other neglected reference sites and local information. Additionally, it’s critical to remember 

that very little scientific attention has been given to determining reference conditions for the wet 

or dry mixed conifer forests common to the Project landscape, and there’s been virtually no 

research on reference conditions in spruce-fir forests. The Project is not proceeding under the 

direction of good science without seeking to better understand reference conditions in the unique 

forests and woodlands of this landscape.  

► At an absolute minimum, any subsequently prepared NEPA document on the Project 

must address the science referenced here and explain why, in the face of this contrary 

science, the Forest Service continues to rely on GTR-310 to guide forest treatments in the 

Sangre de Cristo Mountains. NEPA requires agencies to explain opposing viewpoints and 

their rationale for choosing one viewpoint over the other.
146

 Federal courts have set aside 

NEPA analysis where the agency failed to respond to scientific analysis that calls into 

question the agency’s assumptions or conclusions.
147

 We trust that the Santa Fe National 

Forest will give substantial consideration to determining locally specific reference 

conditions before adopting the metrics describe din GTR-310 as desired conditions. 

► A fundamental principle of southwestern forest restoration is development of site-

specific reference conditions.
148

 Any subsequent NEPA document needs to evaluate the 

applicability of GTR-310 to the Project, cross-referencing GTR-310’s recommendations 

to specific local characterizations described sources which describe local site conditions, 

and if necessary, conduct additional studies to develop more accurate local reference 

conditions. Please list and summarize locally-specific literature describing reconstructed 

reference conditions. 
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 40 C.F.R. § 1502.9(b) (requiring agencies to disclose, discuss, and respond to “any responsible opposing view”). 

147
 See Ctr. for Biological Diversity v. U.S. Forest Serv., 349 F.3d 1157, 1168 (9th Cir. 2003) (finding Forest 

Service’s failure to disclose and respond to evidence and opinions challenging EIS’s scientific assumptions violated 

NEPA); Seattle Audubon Soc’y v. Moseley, 798 F. Supp. 1473, 1482 (W.D. Wash. 1992) (“The agency’s 

explanation is insufficient under NEPA – not because experts disagree, but because the FEIS lacks reasoned 

discussion of major scientific objections.”), aff’d sub nom. Seattle Audubon Soc’y v. Espy, 998 F.2d 699, 704 (9th 

Cir. 1993) (“[i]t would not further NEPA’s aims for environmental protection to allow the Forest Service to ignore 

reputable scientific criticisms that have surfaced”); High Country Conservation Advocates v. Forest Service, 52 F. 

Supp. 3d 1174, 1198 (D. Colo. 2014) (finding Forest Service violated NEPA by failing to mention or respond to 

expert report on climate impacts). 
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 Allen, C.D. M.A. Savage, D.A. Falk, K.F. Suckling, T.W. Swetnam, T. Schulke, P.B. Stacey, P. Morgan, M. 

Hoffman, and J.T. Klingle. 2002. Ecological restoration of southwestern ponderosa pine ecosystems: A 

broad perspective. Ecological Applications 12(5): 1418-1433. 
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SECTION II. PROPOSAL OF A REASONABLE ALTERNATIVE FOR ANALYSIS. 

When federal agencies prepare an EIS, NEPA requires that they must take a “hard look” at the 

project’s environmental impacts and the information relevant to its decision.
149

 In taking the 

required “hard look,” an EIS must “study, develop, and describe” reasonable alternatives to the 

proposed action.
150

 This alternatives analysis “is the heart of the environmental impact 

statement.”
151

  

As a result, agencies must “[r]igorously explore and objectively evaluate all reasonable 

alternatives.”
152

 “To comply with the National Environmental Policy Act and its implementing 

regulations, [agencies] are required to rigorously explore all reasonable alternatives ... and give 

each alternative substantial treatment in the environmental impact statement.”
153

 “Without 

substantive, comparative environmental impact information regarding other possible courses of 

action, the ability of an EIS to inform agency deliberation and facilitate public involvement 

would be greatly degraded.”
154

 

When a federal agency prepares an EIS, it must consider “all reasonable alternatives” which are 

consistent with its stated purpose and need.
155

 An agency may dismiss a reasonable alternative if 

it is not “‘significantly distinguishable from the alternatives already considered.’”
156

 

Federal courts have struck down Forest Service EISs where the agency evaluated several 

alternatives, but where those alternatives were all fairly similar. See, e.g., California v. Block, 

690 F.2d 753, 767-69 (9th Cir. 1982) (setting aside Forest Service EIS that evaluated eight 

alternatives because all of the alternatives considered protecting less than 34% of eligible lands 

as potential wilderness). 

In addition, NEPA “does not permit the agency to eliminate from discussion or consideration a 

whole range of alternatives, merely because they would achieve only some of the purposes of a 
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 Wyoming v. U.S. Dep’t of Agriculture, 661 F.3d 1209, 1237 (10th Cir. 2011). 

150
 42 U.S.C. §§ 4332(2)(E); 4332(2)(C)(iii). 

151
 40 C.F.R. § 1502.14; see also All Indian Pueblo Council v. United States, 975 F.2d 1437, 1444 (10th Cir. 1992).   

152
 40 C.F.R. § 1502.14. 

153
 Custer County Action Ass’n v. Garvey, 256 F.3d 1024, 1039 (10th Cir. 2001) (emphasis added).  See also New 

Mexico ex rel. Richardson v. Bureau of Land Management, 565 F.3d 683, 703 (10th Cir. 2009) (“[A]n EIS must 

rigorously explore and objectively evaluate all reasonable alternatives to a proposed action, in order to compare the 

environmental impacts of all available courses of action.”); Colo. Envtl. Coalition v. Dombeck, 185 F.3d 1162, 1174 

(10th Cir. 1999) (explaining reasonable alternatives). 

154
 New Mexico ex rel. Richardson, 565 F.3d at 708.   

155
 40 C.F.R. § 1502.14(a). See also Colorado Environmental Coal. v. Salazar, 875 F. Supp. 2d 1233, 1245 (D. 

Colo. 2012) (stating that the agency’s objectives dictate the range of reasonable alternatives). 

156
 Colorado Environmental Coal. v. Salazar, 875 F. Supp. 2d at 1245 (quoting New Mexico ex rel. Richardson, 565 

F.3d 683, 708-09 (10th Cir. 2009). 
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multipurpose project.”
157

 If a different action alternative “would only partly meet the goals of the 

project, this may allow the decision maker to conclude that meeting part of the goal with less 

environmental impact may be worth the tradeoff with a preferred alternative that has greater 

environmental impact.”
158

  

Federal courts routinely find that agency that fail to consider reasonable middle-ground 

alternatives violate NEPA,
159

 so we sincerely hope that our proposed alternative will receive fair 

consideration by the Forest Service. 

The Strategic Treatments for Fire Use Alternative Framework. 

USFS research scientists have long worked to develop decision support, risk management, and 

prioritization tools for use in applications like the current Project. Their work has been 

fundamental in establishing the science of optimization that is increasingly being explored and 

implemented in the western United States. Important considerations for utilizing wildland fire 

use have been identified by fire management professionals
160

 and agency-developed risk 

management and decision support systems, such as Fire Effects Planning Framework,
161

 provide 

systematic geospatial techniques for managing fire for resource benefit. 

Ager and colleagues stated in a 2013 article that “Meeting the long-term goals of dry forest 

restoration will require dramatic increases in prescribed and managed fire that burn under 

conditions that pose minimal ecological and social risk. Optimization models can facilitate the 

attainment of these goals by prioritizing management activities and identifying investment 

tradeoffs.”
162

 That 2013 work, located in ponderosa pine forests on the Deschutes National 

Forest in Oregon, studied an optimization model “…to locate project areas to most efficiently 

reduce potential wildfire loss of fire resilient old growth ponderosa pine while creating 

contiguous areas within which prescribed and managed fire can be effectively used...”
163

 The 
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complex modelling and algorithms used by the researchers ultimately identified locations where 

strategically deployed mechanical treatments would reduce flame length and thus save old 

growth ponderosa pine.  

One common fundamental similarity between all optimization models is that they seek to reduce 

fire-severity or minimize wildfire risk, balancing tradeoffs between the size of treatment units, 

the placement of treatments, and the proportion of the landscape treated.
164

  Collins and 

colleagues
165

 also reviewed fuel treatment strategies, including much of Finney and Ager’s work, 

and arrived at some basic parameters for optimizing fuel reduction treatments at the landscape 

scale that provide some guidance for those evaluating tradeoffs and can be used as guidelines in 

the Strategic Treatments for Fire Use Alternative:  

• Treating 10% of the landscape provides notable reductions in modeled fire size, 

flame length, and spread rate across the landscape relative to untreated scenarios, 

but treating 20% provides the most consistent reductions in modeled fire size and 

behavior across multiple landscapes and scenarios. 

• Increasing the proportion of area treated generally resulted in further reduction 

in fire size and behavior, however, the rate of reduction diminishes more rapidly 

beyond 20% of the landscape treated. 

• Random placement of treatments requires substantially greater proportions of 

the landscape treated compared with optimized or regular treatment placement. 

• The improvements offered by optimized treatments are reduced when 40-50% of 

the landscape is unavailable for treatment due to land management constraints.  

• Treatment rates beyond 2% of the landscape per year yield little added benefit. 

Considering the fire modeling that we presume is already underway by the Forest Service, and 

the key takeaways reviewed here, we believe that a modified version of the methodology 

developed by the Hurteau lab and used by Krofcheck and colleagues
166

 is most appropriate for 

this Project analysis.  

Let us be clear: we hereby request formally that an alternative for analysis be concluded 

that represents the core principles of this Strategic Treatments for Fire Use Alternative 

Framework. 
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The Krofcheck and colleagues optimization model, which mechanically treats only the operable 

areas with a high probability of mixed- and high-severity fire, was shown in multiple fire 

simulations to be as effective as thinning all operable acres at reducing wildfire burn severity and 

facilitating landscape scale low-severity fire restoration. The authors summarize their methods 

here:  

“We developed three scenarios: no-management, naive placement, and optimized 

placement. Both management scenarios employed combinations of mechanical 

thinning and prescribed burning. The naive placement scenario aimed to simulate 

mechanical thinning from below and prescribed fire to all forest types that have 

experienced a fuels load departure from their historic condition due to fire 

exclusion. Within each forest type that received mechanical thinning, thinning 

was constrained based on operational limits (slope>30%, which totaled 22,436 

ha available for mechanical thinning). The optimized placement scenario further 

constrained the area that received mechanical thinning by limiting thinning to 

areas that also had a high probability of mixed- and high-severity wildfire…In 

both treatment scenarios, stands identified for mechanical treatment were thinned 

from below, removing roughly one-third of the live tree biomass over the first 

decade of the simulation. Stands selected for mechanical thinning were only 

thinned once in the simulations, and all thinning was completed within the first 

decade.”
167

 

Their results suggested that thinning the most optimum 33% of the operable acres could achieve 

the same effect as thinning all operable acres. The study was simulated in the Sierra Nevada of 

California, but the authors asserted that their approach was “broadly applicable to historically 

frequent-fire ecosystems, or systems which have transitioned away from a low severity and fuel 

limited fire regime to one characterized by high-severity fires.”
168

  

The authors have recently completed similar optimization simulations in the Santa Fe Fireshed, 

which is likely to provide additional direction for utilizing such an approach in Southwestern 

ponderosa pine and mixed conifer forests (findings are to be published soon).
169

  

Why doesn’t the scoping document make mention of this important, local research? 

We believe that it is possible and beneficial to integrate the existing fire behavior and risk 

assessment modelling into an optimization simulation based on that work. We recommend that 

the Hurteau Lab is contacted immediately to begin dialogue as to how an optimization process 

can take existing fire modelling to the next level of strategic utility. 

Three-tier Management Area Strategy 
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Reflecting advances in landscape level planning, the Strategic Treatments for Fire Use 

Alternative proposes a three-tier strategy, basing management area decisions on optimized 

treatment locations rather than just arbitrary distances from values-at-risk. Past management 

zone strategies have been proposed by fire ecologists to facilitate resource benefit fire in 

Wilderness areas, and were based on distance from the wildland-urban interface.
170

 Later, those 

approaches were extended to non-Wilderness public lands beyond a 5 ½ mile buffer around 

private land.
171

 Both of those distance-dependent approaches resulted in identification of 

community protection zones, restoration management zones, and fire use zones. More recently, 

USFS and academic scientists called for a similar three-zone approach to be incorporated into 

National Forest Land and Resource Management Plans, with no specification of zone distances 

from the wildland-urban interface.
172

 Conversely, the Strategic Treatments for Fire Use 

Alternative proposes that thinning treatments be prioritized in the Wildland Urban Interface, 

around critical infrastructure, and in areas having the highest probability of active crown fire, 

irrespective of proximity to human values-at-risk.   

The three tiers of the Alternative are as follows: 

Tier 1) Community Protection. These areas should be highest priorities for mechanical treatment, 

where feasible. Identification of the Community Protection Areas follows a ½ mile around 

homes and critical infrastructure. Additional areas that demand special attention may be 

addressed through a collaborative stakeholder process. 

Tier 2) Strategic Thinning Treatment. These areas should be the next level of priority for 

mechanical treatment. Strategic Thinning Treatment areas would be identified through 

optimization analysis. An additional, secondary prioritization could be developed collaboratively 

to identify those stands which are the foremost priority for accelerated mechanical treatment 

within this zone. This analysis should include all “other projects” within the Project footprint, 

because “Understanding where past fuel treatments and wildfires have occurred is important for 

prioritizing future fuel treatment.”
173

 Based on the 2010 synopsis competed by Collins and 

colleagues, a reasonable starting point may be that approximately 20% of the operable landscape 

could be targeted for strategically placed treatments, which would equate to approximately 

28,000 acres of the project footprint. Krofcheck and colleagues optimization simulations from 

the Sierra Nevada resulted in approximately 8.5% of the landscape being identified for 

mechanical treatment. It will be important to let the process speak for itself, but if the 

optimization successfully locates thinning treatment priorities within those ranges, that amount 

of available acreage would provide decades of contracts to local industry. These acres may be in 
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addition to those within the Community Protection areas and would be determined through the 

optimization analysis. 

Tier 3) Fire Use. Areas located outside Tier 1 and 2 are not prioritized for mechanical treatment. 

Instead, management prioritizes prescribed and resource benefit fire at frequencies appropriate to 

local fire regimes. Because progressively warmer and drier winters may be conducive to year-

long prescribed fire,
174

 we recommend that increased resources are made available for burning, 

including the use of Prescribed Fire Training Exchanges (TREX), Wildland Fire Modules, 

forming prescribed fire councils, and a dedicated prescribed fire implementation team.
175

 The 

Project is lucky that the Forest Guild is so conveniently poised to provide this support.  

Why Analyze the Strategic Treatments for Fire Use Alternative? 

The Strategic Treatments for Fire Use Alternative seeks to achieve a realistic, attainable outcome 

where values-at-risk are protected from undesirable fire effects, while natural process-structure 

interactions drive ecosystem restoration and improve resiliency. We stand by our assertion that 

workforce limitations render impossible the goal of logging one-half of the project area. 

Therefore, it is reasonable and prudent to consider an intermediate approach, whereby a subset of 

strategically located thinning treatments can be implemented in order to facilitate fire-based 

restoration across the broader landscape. 

Fundamental to nearly every published research on forest restoration practices is the need for 

strategically prioritizing and placing mechanical thinning treatments that facilitate safe 

application of prescribed and wildland fire. At the core of the Strategic Treatments for Fire Use 

Alternative is our position that the current direction in planning, analysis and implementation in 

the Project is overly reliant on meeting structural and compositional targets, representing what is 

in effect a non-viable silvicultural solution to a complex ecological problem. The quest to create 

the ideal vegetative state across every operable acre has marginalized the overriding importance 

of fire-driven ecological processes. Applying a new form of growth and density regulation, as 

articulated in GTR-310, cannot by itself accomplish restoration at meaningful landscape scale; 

only the additive effects of frequent fire can fully restore these ecosystems.  

Strategically placed mechanical thinning has a critical role in the Project in order to reduce the 

risk of uncharacteristic fire and prepare the landscape for safe wildfire re-entry.
176

 Considering 

that much of the Project landscape is currently densely stocked with dangerous surface fuel loads 

and ladder fuels, mechanical thinning is a viable tool for preparing those areas for successful re-

establishment of a predominantly low-intensity, frequent fire regime. However, if current 

workforce trends continue, that work cannot be accomplished at a pace commensurate with the 

scale of the ecological problem, and as such a course correction is needed. Because many acres 
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identified for thinning may be poor candidates for economically-viable mechanical treatment but 

suitable for fire-based restoration, strategic placement of mechanical thinning is essential. 

Leading fire scientists and managers have stated that nationwide “The current priority and pace 

of fuels treatments outside the WUI is unlikely to significantly influence fire intensity and 

severity.”
177

 Across the western United States, fuels reduction and forest restoration treatments 

are not keeping up with the historic fire return intervals for National Forest lands, including dry 

southwestern forests, resulting in a continued ‘fire-deficit’ where only about 50% of the required 

disturbance occurs on an annual basis.
178

 The persistent disturbance deficit is a relic of failed past 

land management practices of commercial logging, fire suppression, grazing, and road 

building,
179

 and continues to generate negative outcomes resulting from compensatory 

management responses, such as continued fire suppression.
180

 Because of economic, legal, and 

logistical limitations which restrict effective large-scale restoration,
181

 a full suite of techniques 

should be utilized to achieve restoration objectives, including dramatically increased use of 

prescribed fire and expanding the use of unplanned ignitions for resource benefit.
182

   

The Strategic Treatments for Fire Use Alternative Follows National Agency Priorities 

The dramatic deficit of annual acreage burned in frequent-fire adapted forests has led senior 

USFS scientists to call for increasing the scale and rate of fuels treatments following three key 

strategies:
183

  

1) Increasing the extent of fuel treatments if resources permit;  

2) Designing treatments to create conditions conducive to naturally ignited fires burning 

under desired conditions while fulfilling an ecological role; and  
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3) Placing treatments to reduce hazard while providing options for firefighting when 

highly valued resources and assets are present.  

These strategies are becoming widely accepted by fire scientists and managers, but intransigence 

remains firmly rooted in certain elements of USFS culture.
184

  The Strategic Treatments for Fire 

Use Alternative is rooted in these strategies and demonstrative of the approach promoted in the 

National Cohesive Wildland Fire Management Strategy (“National Strategy”).   

The National Strategy identifies this general guidance for Vegetation and Fuels Management:
185

 

i. Design and prioritize fuel treatments. Where wildfires are unwanted or threaten 

communities and homes, design and prioritize fuel treatments to reduce fire 

intensity, structure ignition, and wildfire extent. 

ii. Strategically place fuel treatments. Where feasible, implement strategically 

placed fuel treatments to interrupt fire spread across landscapes. 

iii. Increase the use of wildland fire for meeting resource objectives. Where 

allowed and feasible, manage wildfire for resource objectives and ecological 

purposes to restore and maintain fire-adapted ecosystems and achieve fire-

resilient landscapes. 

iv. Continuing and expanding the use of all methods to improve forest and 

range resiliency. Continue and expand the use of prescribed fire to meet 

landscape objectives, improve ecological conditions, and reduce the potential for 

high-intensity wildfires. Use and expand fuel treatments involving mechanical, 

biological, or chemical methods where economically feasible and sustainable, and 

where they align with landowner objectives. 

The Strategic Treatments for Fire Use Alternative puts equal emphasis on these four courses of 

action.  

The National Strategy clearly asserts that “Prescribed fire and managing wildfire for resource 

objectives have the greatest potential for treating large areas at lower cost than mechanical 

treatments.”
186

 Researchers have long asserted that “Prioritizing restoration efforts is essential 

because resources are limited. An initial focus on areas most likely to provide benefits and that 
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present a low risk of degradation of ecological values will build experience and credibility.”
187

 

Prominent fire scientists have recently affirmed that “Strategically placing fuel treatments to 

create conditions where wildland fire can occur without negative consequences and leveraging 

low-risk opportunities to manage wildland fire will remain critical factors to successful 

implementation of the [National] Strategy.”
188

 The Strategic Treatments for Fire Use Alternative 

considers these fundamental principles, and prioritizes mechanical thinning where it would be 

most effective to ensure community protection, preserve recreational opportunities, and restore 

predominantly low-intensity fire regimes.  

This approach is further called for in the 2012 Mexican Spotted Owl Recovery Plan, which 

suggests that restoration projects “Conduct a landscape-level risk assessment to strategically 

locate and prioritize mechanical treatment units to mitigate the risk of large wildland fires while 

minimizing impact to PACs.”
189

  

Prominent fire scientists and managers are increasingly calling for strategically placed treatments 

on portions of the landscape in order to safely facilitate the use of prescribed and managed 

wildfire to achieve restoration of frequent fire adapted ecosystem processes, composition, and 

structure. USFS researchers have established that any science-based planning should ask “Which 

locations provide the greatest strategic opportunity for fuel treatments that would facilitate 

attainment of desired conditions?”
190

 The Strategic Treatments for Fire Use Alternative asks this 

important question.  

One of the Nation’s foremost forest restorationists has stated that “restoration of surface fire in 

most sites and thinning in strategic sites will increase resistance to severe wildfire at the stand 

and landscape scales, insect pathogens, and invasive non-native species.”
191

  We agree with that 

assertion and believe that the Forest Service should address this by analyzing our alternative.  

We therefore request the USFS to analyze the Strategic Treatments for Fire Use Alternative 

as a standalone alternative in any subsequent NEPA document.  

What is involved in the Strategic Treatments for Fire Use Alternative? 

By integrating fire behavior modelling methodologies already used by the Forest Service with 

treatment optimization simulations, the Strategic Treatments for Fire Use Alternative builds 
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upon the work already underway by the USFS and eliminates any perceived need to “reinvent 

the wheel.” The additional analytical overlays that define the Strategic Treatments for Fire Use 

Alternative would prioritize treatment areas following a treatment optimization technique 

developed by scientists at the Earth Systems Ecology Lab at the University of New Mexico (the 

Hurteau Lab). Their research
192

 has developed “prioritization strategies for implementing fuel 

treatments… with the goal to maximize treatment efficacy using optimal placement and 

prescription options under typical and extreme fire weather conditions.”
 193

 We propose a tiered 

implementation structure that combines existing treatment direction, optimized treatment 

locations, and fundamental restoration principles to define three zones with distinct management 

approaches. This approach could inform landscape-scale restoration planning nationwide, as 

“Testing of strategic placement of treatments by resource managers will add data in the years 

ahead and provide information that can be shared and applied in other locations.”
194

  

This framework offers a pathway to return to the New Mexico Forest Restoration Principles 

original intent of prioritizing and strategically placing treatments, consistent with the most 

frequently cited principles for ecological restoration of southwestern ponderosa pine forests, 

which explicitly urge practitioners to “Prioritize and strategically target treatment areas.”
195

 

The USFS’s current emphasis on aggressive structural manipulation to very low densities, as 

articulated in GTR-310 is an essentially unproven approach that is well outside the current zone 

of agreement among the stakeholders signed on to this letter. Landscape scale thinning 

treatments should instead “focus on creating conditions in which fire can occur without 

devastating consequences.”
196

 

Mechanical restoration treatments, while proven effective to emulate historical structural and 

compositional attributes,
197

 are not the only valid approach to enhancing resiliency, diversity, 

and function in fire-adapted forests. A range of treatments that can be realistically implemented 

is required. In a sweeping review of federal fire policy, Stephens and others recommended that 
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the number one improvement that could be made in planning and implementing forest and fire 

management is to “mandate evaluation of opportunities for ecologically beneficial fire in land 

management planning.”
198

   

A 2013 Ecological Restoration Institute synopsis titled Fuel Treatment Longevity
199

 identified 25 

factors affecting fuel treatment longevity. Among those was “Treatment Intensity,” which was 

only briefly mentioned as a bulleted point, and no evidence was provided supporting the notion 

that high intensity thinning to very low basal areas increased resilience or prolonged treatment 

effectiveness. In fact the opposite effect was depicted, as that synopsis cited a study from 

northern Arizona where “higher-intensity treatments were found to have twice the number of 

ponderosa pine seedlings as low-intensity restoration treatments,”
200

 an example of where 

aggressive thinning may encourage dramatic increases in ladder fuels.  

Is the Santa Fe National Forest able to manage thousands of acres of regeneration filling all 

of the interspaces created under a GTR-310 management paradigm? 

The Strategic Treatments for Fire Use Alternative Minimizes Significant Controversy Related to 

GTR-310 and Aggressive Logging Treatments in Protected Habitats 

We reject a framework which assumes that complex ecosystems can be wrangled into fixed 

proportions of tree ages and sizes that must be repeatedly tinkered with at 20 or 30-year rotations 

to maintain “desired conditions.” In areas where strategically located mechanical intervention is 

implemented, fire alone can and should be the primary future maintenance tool.
201

 Measuring the 

health of the forest on the basis of density-metrics represents a worn-out allegiance to a past 

industrial paradigm. This regulated-forest model defines successful restoration as growing large, 

defect-free trees as quickly as possible and ignores the complexity of process-centered ecosystem 

function. Restoring a forest is not an exercise in manipulating every quantifiable metric into a 

neat category, or alleviating any form of stress that might lead to unexpected mortality.  

Renowned fire ecologist Dr. Pete Fulé stated that “The fire-related adaptations of pine forests 

are associated with fire’s role as a selective force going far back in evolutionary time,”
202

 

suggesting that restoration of fire adapted dry forests is inseparable from the influence of 

recurrent fire as a primary selective force.  

The effect of mechanical thinning to very low density and basal area on drought resistance in 

ponderosa pine and mixed conifer forests has not been studied in long-term, replicated studies 
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with broad geographic inference, and as such, is poorly understood.
203

 Ecologists with USGS and 

USFS recently stated that “the utility of basal area reduction for minimizing drought impacts in 

natural forests remains relatively unexplored, especially in dry forests like those of the Southwest 

US that may be particularly vulnerable to drought.”
204

 There has been very little research to date 

assessing the effect of dramatic canopy reduction on soil heating and drying, which are 

significant concerns to forest managers. 

Complicating the translation of best available scientific information into management direction is 

the lack of consistency among key descriptors of forest density, especially as it relates to the 

effects of mechanical thinning on tree ecophysiology and soil-water/drought relationships. Such 

was the case with Petrie and colleagues research which suggests that ‘intermediate’ level 

thinning that minimizes soil surface temperatures will likely promote survival of ponderosa pine 

seedlings under climate change driven temperature rise.
205

 While they do not provide any clarity 

on what ‘intermediate’ thinning constitutes, it is noteworthy that they did not suggest ‘low’ 

density thinning as a panacea for drought resistance. Another example can be found with Zou 

and colleagues, who studied soil water dynamics in ‘low-density’ and ‘high-density’ ponderosa 

pine stands at 7,550 ft. on the Pajarito Plateau of New Mexico
206

. They found that over a 4-year 

period, the ‘low-density’ stand had an order of magnitude more water available on a per-tree 

basis than did the ‘high-density’ stand. It is important to note the condition of the two stands: the 

‘high-density’ stand had 2710 trees/hectare (1120 trees/acre) while the low-density stand had 250 

trees/hectare (103 trees/acre). These results suggest that thinning down to moderate densities at 

the upper end of the USFS’s self-crafted “Desired Conditions” and GTR-310 is effective at 

increasing soil water significantly, and provide another example of how the scale of densities 

reported in research is not necessarily consistent with ranges debated within management 

dialogue or proposed for the Project.  

Bradford and Bell studied the interactions between tree basal area and climate across 1,854 

Forest Inventory and Analysis plots in Arizona, New Mexico, Utah, Colorado, and Wyoming.
207

 

They found strong evidence that tree mortality is positively related to ‘high’ stand basal area for 

ponderosa pine and Douglas-fir, and that managing to ‘lower’ basal areas may decrease future 

climate-induced mortality due to high temperatures and low moisture predictions. However, their 

study did not define ‘high,’ ‘medium,’ and ‘low’ basal areas, which essentially precludes 

managers from translating the results into actionable guidelines. Supplemental charts provided 
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on-line by the researchers did not provide clarity, as there are no labels noting whether density 

was reported in metric or standard units.  

As another example, Kerhoulas and colleagues found that ‘heavy thinning’ of ponderosa pine 

stimulated growth, improved drought resistance, and provided greater climate change 

resilience.
208

 Again, the definition of ‘heavy’ is not standardized, and in this case ‘heavy 

thinning’ equated to thinning down to approximately 70 ft
2
/acre of basal area, while ‘moderate 

thinning’ was down to ~80 ft
2 

/acre and ‘light thinning’ was down to ~98 ft
2
. Overall, the effects 

of thinning to the low end of basal area range on soil surface temperatures, soil drying during 

pre-monsoon drought, and related variables has not been adequately studied. Until scientists can 

provide clear answers, caution is warranted.  

The cumulative effects of re-establishing frequent fires should not be understated. Even with 

cool, low-severity burns, post-treatment mortality may range between 10% and 30% of the 

residual trees.
209

 As an example, the photo below shows a portion of the GTR-310 Bluewater 

demonstration site on the Cibola National Forest, New Mexico. The 73-acre site was thinned to 

<32 ft
2
/acre and ~25 trees/acre

210
 in 2010. Despite the very low density of the remaining forest, a 

patch of more than 50 trees across 2 acres were killed by the first fire entry following thinning. 

This unexpected incident of torching led to the death of at least three old-growth trees and calls 

into question the efficacy of attempts to restore desired structure without consideration of the 

aggregate effects of re-establishing frequent fire.  

 

A 2 acre patch of mortality at the GTR-310 Bluewater Demonstration site following initial 

prescribed fire re-entry, July 2017 
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In response to the shortcomings inherent in restoration projects which rely on extensive 

mechanical thinning, government and academic scientists have called for reconsideration of the 

strict adherence to historic structural attributes as the clearest pathway towards building 

resilience into dry fire-adapted forests.  Williams and colleagues suggested that in the dynamic 

context of climate change threatening the sustainability of transitional environments, restoration 

“must move beyond frameworks where historic structure and composition are fixed targets for 

recovery.”
211

 Similarly, Millar and colleagues stated that “attempts to maintain or restore past 

conditions require increasingly greater inputs of energy from managers and could create forests 

that are ill adapted to current conditions and more susceptible to undesirable changes… 

Decisions that emphasize ecological process, rather than structure and composition, become 

critical.”
212

 The Strategic Treatments for Fire Use Alternative is consistent with that framework, 

and more in line with widely accepted principles for ponderosa pine forest restoration
213

 than the 

approach currently codified in the proposed action. 

Restoring a Landscape Requires Expanding the Use of Fire 

Abundant evidence points to the success of fuels reduction treatments including thinning, 

burning, and combinations of the two at restoring natural fire behavior,
214

 even though 

restoration treatments may not produce significant changes in mean diameter, canopy base 

height, surface fuels, spatial aggregation, or vertical heterogeneity.
215

 Despite the benefits 

accrued from thinning treatments, restoration of fire-adapted natural and human communities in 

the Project landscape will require a substantial increase in the area burned annually.  

Among USFS Regions, Vaillant and Reinhardt found that the Southwest (Region 3) is far ahead 

of the rest of the country in returning fire to the landscape
216

. Their analysis showed that Region 

3, compared to the 6 other western Regions, has proportionally the most acres burned by 

characteristic severity wildfire, the smallest deficit of land area needing treatment to match 

historical acreage-burned, and the least amount of area being mechanically treated 

Strategically placed treatments that facilitate the management of wildfire for resource benefit can 

lead to the required increases in annual wildfire acres burned.
217

 Resource benefit fires tend to 
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cover far more acres than do thinning and prescribed fire treatments.
218

 Large treatments can be 

more effective at moderating fire behavior relative to smaller treatments because they contain 

more interior area and less edge and are more likely to be encountered by a wildfire.
219

 Large fire 

footprints are more effective at modifying future fire activity than small fires and generally 

reduce the size of subsequent overlapping burns that occur within ten years of the initial fire, 

which increases manageability and benefits of subsequent fires.
220

   

Breaking the typical cycle of management reaction and suppression response by increasing the 

scale and frequency of large prescribed and resource benefit fire use will support sustainable 

feedback mechanisms whereby future suppression efforts, even in severe fire-weather events, 

become less necessary.
221

 Because the Southwest has entered an era of longer, hotter, drier, and 

unpredictable fire seasons, it is critical that fire use is accelerated in order to reduce fuels, restore 

ecosystem process, create landscape heterogeneity, and reduce the impact and severity of the 

next big blaze beyond the horizon. 

Evidence of Mixed Fire Severities in Southwestern Frequent-Fire Forests 

Multiple lines of evidence support the occurrence of fire effects outside the traditionally accepted 

notion that low-severity fire was characteristic of southwestern middle elevation forest types. 

This is particularly relevant to the Project as the project area includes a range of elevations 

spanning most fire regimes imaginable for the southwestern United States. Generalizing desired 

conditions to suggest that all fires should be low-intensity surface fires ignores the bulk of 

scientific evidence to support that pinyon-juniper, mixed conifer, and spruce fire ecosystems 

commonly burned at high severity, and occasionally ponderosa pine did as well.  

This section discusses this growing body of evidence and is specifically focused on southwestern 

ponderosa pine and ponderosa pine dominated dry mixed-conifer ecosystems. These studies 

should form the basis of your decision making. Because the occurrence of mixed-severity fire is 

now recognized as within the historical range of variability for these forests, and there are 

noteworthy advantages of such effects, there is valid scientific support for utilizing it as a 

restoration tool where appropriate and feasible in a manner that does not put communities, 

infrastructure, and other key values at risk.  

Traditionally, the extensive body of literature surrounding restoration of ponderosa pine and dry 

mixed-conifer ecosystems has supported the notion that fires burned almost exclusively at low-
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severities. In a seminal paper on the subject, Moore and colleagues stated that “low-frequency, 

high intensity stand replacement fires were very rare or nonexistent.”
222

 However, a growing 

body of research during intervening years, described here, suggests that a mix of severities have 

historically occurred across landscapes similar to or including the Project landscape. For 

example, Owen and colleagues stated frankly that “ponderosa pines evolved under fire regimes 

dominated by low- to moderate-severity wildfire”
223

 which is a substantial philosophical 

departure from Moore and colleagues’ statement.  Additionally, Fulé and colleagues, in their 

noteworthy response to Williams and Bakers
224

 claims of widespread high-severity fires in 

northern Arizona’s forests, stated that “historical fires in relatively dry forests dominated by 

ponderosa pine included a range of fire severities.”
225

  

The historical phenomenon of stand-replacing fire and attendant debris flows in ponderosa pine 

dominated mixed-conifer forests have been recorded at Kendrick Mountain on the Kaibab 

National Forest, Missionary Ridge in the San Juan Mountains of Colorado, The Jemez 

Mountains of New Mexico, at Rio Puerco in northern New Mexico, the Sacramento Mountains 

of New Mexico, and elsewhere throughout the West.
226

 While the methods used to age severe 

fire events cannot suggest the size of such events, these studies uniformly conclude that fire 
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behavior is highly sensitive to relatively modest climatic change and that it is important to 

include mixed-severity fire at centennial to millennial scales as a component of the natural range 

of variability. Roos and Swetnam reported that the combined effects of a century long fire-free 

period (1360 to 1455) punctuated by two unusually wet periods and followed by a hemispheric 

mega-drought may have led to conditions that supported widespread crown fires in southwestern 

ponderosa pine forests. They also suggested that similar periods of reduced fire frequency in the 

eighth, ninth, and sixteenth centuries may have “led to altered forest structures that were more 

vulnerable to increased fire severity.”
227

 The likelihood of the past occurrence of similar large 

scale stand replacing fires in the Sangre de Cristo Mountains should not be discounted. 

Fire history research has provided additional support for mixed fire severities in more recent 

centuries. Hunter and colleagues reported that high-severity burn patches within moderate 

severity burn matrixes in ponderosa pine and pinyon-juniper ecosystems on the Gila National 

Forest were generally smaller than, but up to, 120 hectares.
228

 Those findings corroborate Abolt’s 

determinations that historical stand-replacing patches in the Mogollon Mountains ranged from 6 

to 103 hectares along an elevational gradient, based off of aged aspen stands.
229

 In a fire history 

study in the Black Mesa Ranger District of the Apache-Sitgreaves National Forest, Huffman and 

colleagues determined that their 1,300 hectare study site (7,600-7,900 ft.) was dominated by 

frequent, low-severity fires that maintained a ponderosa pine-dominated mixed conifer plant 

community. However, they did suggest that fire-induced even-aged regeneration events up to 25 

hectares in size did occur historically, based off of spatial patterns of large trees and stumps.
230

 

Williams and Baker concluded that around 30% of trees survived high-severity fires along the 

Mogollon Rim,
231

 which was not refuted by Fule and Colleagues, although it led to a robust 

discussion of what the definition of ‘high-severity’ really is.
232

  

Studies at Grand Canyon, the Mogollon Rim, and the Gila Wilderness are also consistent with 

research coming from the Sierra Nevada of California. For example, a study at Illilouette Creek 

Basin in Yosemite National Park (4,600-9,900 ft.) determined that in Jeffrey pine and mixed 

conifer forests that have seen a return to near-normal fire regimes, high-severity patch sizes 
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made up 15% of burned areas, and were typically less than 4 hectares, with occasional patches 

up to 60 hectares.
233

 

Yocum-Kent and colleagues utilized three sampling and analysis approaches to estimate 

historical high-severity fire patches in a high-elevation (~8,000-9,000 ft.)  mixed conifer forest at 

Grand Canyon National Park. By aging aspen stands, aging even-aged patches of fire-sensitive 

trees, and by interpolating patch-size based off the oldest fire-sensitive tree in each plot area, and 

comparing to existing fire chronologies, the authors were able to estimate minimum, maximum, 

and mean patch size for high-severity mortality events. They concluded that in those high-

elevation forests high-severity patches of fire were historically common and that “Patch size of 

high-severity fire during the 1800s likely ranged from small patches that allowed a few trees to 

establish to large patches that initiated multiple stands across the landscape, on the order of [10 

to 100 hectares].”
234

   

Recent fire activity at Grand Canyon is apparently not overly departed from this historical 

pattern. Based off National Park Service records, during a twelve year period (2000-2012) at the 

North Rim, twenty-five mixed-severity fires burned 2,294 individual high-severity fire patches 

across 6,221 hectares. The majority of patches were small (95% were <5 hectares) but three 

patches were between 500 and 1,300 hectares, accounting for 44% of total high-severity fire 

area. Furthermore, because of the overall young age of the 1,400 hectare study are and the 

relative infrequency of very old trees, they couldn’t “rule out a large stand-replacing fire in 

[our] study region in 1685, or even later, in the mid-1700s,” causing them to speculate that 

perhaps modern patch sizes at the North Rim were not necessarily unprecedented at the 

centuries-scale.
235

 Margolis and colleagues reported that stand-replacing patch sizes in mixed-

conifer forests above 8,500 ft. on the Mogollon Plateau were historically up to nearly 300 

hectares in size, with some individual fires contributing multiple patches of 100 hectares or 

more.
236

  

The restoration of functional natural fire processes in the future is likely to regulate ecosystem 

structure and composition
237

 and re-establish a new dynamic equilibrium that tracks climate 

effects on vegetation and landscape pattern in real time.
238

 Cutting-edge research has concluded 
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that these small patches of near or total mortality contribute to spatial heterogeneity, and may be 

consistent with historical spatial patterns.
239

 After observing the effects of numerous resource 

benefit fires in the Gila Wilderness, Holden and colleagues concluded that fire-caused openings 

ranged in size from 0.25 to 20 hectares and that “most of the risks, in terms of mortality to 

medium- and large-diameter trees are associated with the first fire after long periods of fire 

exclusion.”
240

  

Increased frequency, extent, and severity of wildland fires may attend climate warming and 

increasing drought.
241

 Numerous research approaches using a range of modelling techniques 

suggest that widespread conifer mortality, diminished recruitment opportunities, and high-

severity fire feedbacks will reduce the range and sustainability of southwestern forested 

ecosystems.
242

 Ponderosa pine forests have survived past mega-droughts and protracted mortality 

events, however,
243

 suggesting that resilience-to and recovery-from extreme perturbations may 

be driven by complex multidirectional relationships between disturbance and abiotic and biotic 

factors.
244

 Extreme droughts driving widespread mortality events can be followed by profoundly 
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wet periods where fire frequency declines and tree recruitment increases.
245

 Extensive bark 

beetle outbreaks, such as those which repeatedly occurred on the Kaibab Plateau up to the period 

of fire-suppression initiation,
246

 can create large openings within the forest canopy, which may 

have increased fire severity at the patch scale as downed logs were consumed.  

This evolution of our understanding of drought, insects and diseases, and occasional mixed-

severity fire occurring at limited scales within the natural range of variability, as well as the 

utility of such fires in restoring forest structure, provides needed justification for concerns that 

arise from expanding the use of fire to achieve beneficial outcomes. Based on these studies, 

prescribed and resource benefit fires could mimic historical fire behavior by accepting higher 

levels of mortality in patches of up to 100 hectares in ponderosa pine, and perhaps up to several 

hundred or more in mixed-conifer forests during the initial fire entry, and only in areas where 

such fires can be managed to protect communities, infrastructure, and other key values. 

Benefits of Mixed-Severity Fires in Southwestern Frequent-Fire Forests 

Implementing a strategic approach to facilitate the expanded use of prescribed and resource 

benefit wildfire includes a greater acceptance of mixed-severity fire across all vegetation types in 

the Project landscape. In this section, we review the state of our understanding of how mixed-

severity fire can be a useful tool to achieve beneficial ecological outcomes. As described in the 

next section, sufficient evidence exists to support the occurrence of a range of fire effects in the 

evolutionary environment at multiple temporal scales. The diversity of fire effects is driven by 

factors that are common on the Project landscape, such as topographic variation, disturbance 

history, vegetation characteristics, and proximity to values-at-risk. Because wildland fire use has 

been increasingly used throughout the west, research on its ecological and practical benefits has 

multiplied. An extensive body of science now points towards a wide range of fire intensities and 

severities as a critical driver of ecological restoration and fuels reduction success.   

Reducing fuels and restoring historic structure.  

Agee and Skinner suggested that prescribed fire is generally effective at reducing surface fuels 

and raising canopy base height, but because of undesirable “severity thresholds” reductions in 

crown density were less easy to achieve.
247

 Implementing the Strategic Treatments for Fire Use 

Alternative requires reconsideration of acceptable severity thresholds. A growing body of 

research from dry, frequent-fire adapted forests supports the use of moderate-severity prescribed 

                                                             
245

 Brown, P.M., and R. Wu. 2005. Climate and disturbance forcing of episodic tree recruitment in a southwestern 

ponderosa pine landscape. Ecology 86(11): 3030-3038. 

246
 Lang and Stewart 1910. Reconnaissance of the Kaibab National Forest. Available on-line at 

www.nau.edu/library/speccoll/manuscript/kaibab_recon.  

    Craighead 1924. The black hills beetle practicing forestry on the Kaibab. Forest Worker, November, 1924: 74.  

    Craighead 1925. The Dendroctonus problem. Journal of Forestry 23: 340-354. 

247
 Agee and Skinner 2005. Basic principles of forest fuel reduction treatments. Forest Ecology and Management 

211(1): 83-96.  



CENTER for BIOLOGICAL DIVERSITY 

SANTA FE MOUNTAINS LANDSCAPE RESILIENCY PROJECT                                            page 64 

 

and/or natural-ignition fire in a mosaic of severities to achieve fuels reduction objectives, as well 

as restoring historic structure and pattern. Patchy-mosaics resulting from mixed-severity fire 

provide timely opportunities to conduct additional prescribed burns while fuel continuity and 

density have been reduced.
248

 Often, subsequent fires burn at lower severity and result in fewer 

changes to the forest.
249

 

Low severity prescribed fire alone may not always reduce canopy density sufficient to meet fuels 

reduction or ecological restoration objectives.
250

 On the Gila National Forest (outside of the Gila 

Wilderness) moderate-severity resource benefit fire more effectively reduced basal area, tree 

density, seedling density, crown bulk density, canopy base height, and surface fuel loads than did 

low-severity prescribed or resource benefit fires in ponderosa pine and pinyon-juniper 

ecosystems.
251

 Because of reductions in crown bulk density and crown base height, moderate-

severity resource benefit fires in ponderosa pine and pinyon-juniper ecosystem can be more 

effective at reducing predicted crown fire potential than low-severity prescribed fires, even under 

very severe fire weather conditions.
252

  

Studying the effects of a mixed-severity fire in ponderosa pine and dry mixed-conifer forest on 

Kendrick Peak, Kaibab National Forest, Stevens-Rumann and colleagues observed that areas of 

moderate-severity burn effects with mortality rates generally ranging between 40%-80% had met 

target basal area thresholds the highest amount of ponderosa pine regeneration, optimum coarse 

woody debris loadings, adequate fine woody debris to carry a surface fire, and met minimum 

requirements for snags. The authors concluded that areas where 40-80% tree mortality occurred 

should be managed with reintroduction of frequent low-severity surface fires to maintain stand 

structure, and pointed out that these moderate-severity burned areas would be more resilient to 

future disturbance and would be easier to maintain than thinning overly dense ponderosa pine 

forests.
 253

 Similarly, Huffman and colleagues found that across ten single-entry resource benefit 

fires in northern Arizona, most structural and fuels targets were only met when fire-induced 

mortality exceeded 31%.
254

  Hunter and colleagues compared prescribed and resource benefit 

fires on the Gila National Forest and their “results show that a single fire of moderate severity 

alone can result in stand densities that more closely resemble pre-settlement conditions.”
255
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Pulses of dead trees resulting from patches of high-severity fire have led to speculation increased 

fuel loadings may lead to amplified reburn severity.  In the Southwest, patches of fire-killed trees 

can be expected to have fallen and substantially decomposed within one decade,
256

 and even in 

areas of very high mortality coarse woody debris is unlikely to exceed management 

recommendations for fuel loadings.
257

 Studies from the dry forests of the Pacific Northwest have 

shown that standing dead and dead/down woody debris actually experienced lower severity 

subsequent fires than salvage logged and replanted sites.
258

 Similarly, Meigs and colleagues 

discovered after analyzing several hundred fires in the Pacific Northwest that burn severity was 

generally lower in forests with higher cumulative bark beetle damage, and that burn severity 

continued to decrease with time.
259

 

A number of studies have reported inadequate post-fire ponderosa pine regeneration and type-

conversion to shrub or grassland habitats with decades-long legacy effects.
260

 However, this is 

not a universal phenomenon. Despite the size of high-severity burn patches in the Rodeo-

Chediski fire, ponderosa pine appears to be regenerating in abundance, spatial pattern, and 

uneven-agedness along a trajectory that is similar to historical structural characteristics, albeit 

with a higher abundance of sprouting oak and juniper species.
 261

 Also on the Rodeo-Chediski 

Fire, Shive and colleagues reported significantly more ponderosa pine regeneration in high 

severity burn patches than in low-severity patches.
262

  

In spite of the tremendous size of the Rodeo-Chediski Fire – which we agree is dramatically 

beyond the scale of characteristic fire behavior in the southwestern ponderosa pine forest – the 
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situation today is not as grim as it appeared in the fires immediate aftermath. Leveraging the 

reduced fuels across the Rodeo-Chediski fire area to return low-intensity prescribed fire would 

be useful for limiting the degree to which sprouting woody species dominate the post-fire 

community, breaking up fuel continuity in future fires, and restoring natural frequent fire 

processes. 

Increasing spatial and temporal heterogeneity.  

Fire and forest structure interact such that the variability in stand structures present within a 

landscape influences the distribution of fire behaviors and severities, which in turn influence 

successional trajectories of post-fire environments.
263

 The patchy mosaic patterns attributed to 

historic forest ecosystems were influenced by a range of fires and other disturbances through 

time and space – including patches of high-severity fire – that “create coarse-grained, high-

contrast heterogeneity…[and]… a complex mosaic of seral stages at the landscape and local 

scales.”
264

 Fine scale, site-specific factors can produce dissimilar spatial patterns between sites in 

close proximity
265

 in response to site characteristics, disturbance, successional pathways, and 

management history.
266

  

Fire can create heterogeneity in ways that mechanical approaches simply cannot. A study of 

eleven mixed-severity Arizona fires across a sixteen year chronosequence described dramatic 

variability between fires in residual structure, regeneration response, snag and coarse woody 

debris dynamics, and future trajectories.
267

 On the Rodeo-Chediski Fire in Arizona, Shive and 

colleagues observed that pre-fire treatments combined with mixed fire-severities to produce 

landscape heterogeneity that defied simple classification by burn severity.
268

 On the same fire 

Owen and colleagues observed unexpected and paradoxical regeneration characteristics that 

included the highest documented rates of ponderosa pine regeneration occurring intermixed with 

the highest density of re-sprouting species in a plot far from the nearest pine seed-source.
269

 

These types of complex spatial arrangements of vegetative successional stages with variations in 

patch size and shape enhance biological diversity and influence future fire spread and 
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behavior.
270

 Diverse understory communities across a spectrum of disturbance histories and 

successional trajectories may provide additional resilience to future climate-induced changes.
271

 

High-severity burn patches in the Rodeo-Chediski Fire on the White Mountain Apache 

Reservation in Arizona have been found to have significantly higher forb species richness, total 

understory plant cover, and ponderosa pine regeneration compared to low-severity areas.
272

 A 

high-intensity escaped prescribed fire in a ponderosa pine dominated mixed-conifer forest at 

Grand Canyon National Park led to a dramatic increase in understory native plant cover, species 

richness, and composition.
273

 Naturally recovering high-severity burn patches within mixed-

severity mosaics have increased plant diversity and may be more resilient to future climate 

stress.
274

  

The contemporary fire crisis is not so much predicated on high-severity fire being inherently 

“bad,” but that the scale of patches exceeds what would have historically occurred. Determining 

the appropriate scale and frequency of fire-induced patch disturbance is an important step 

towards harnessing the efficacy of fire to achieve restoration objectives. 

Promoting complex early-successional ecosystems 

Early-successional forest ecosystems possess high structural complexity, spatio-temporal 

heterogeneity, and biological/foodweb diversity resulting from variability in disturbance 

severity, environmental conditions, and surviving trees.
275

 Patches of moderate to high-severity 

fire can produce highly spatially variable forest structures as a response to uneven burn effects 

and patchy mortality dynamics.
276

 Tree regeneration patterns in early-successional habitats 

reflect favorable environmental conditions
277

 and variable thinning by fire and other 
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disturbance.
278

 These areas of localized disturbances create valuable wildlife habitat
279

 and 

provide opportunities to apply additional fire treatments which promote further spatial 

diversity.
280

  

The common attributes of complex early seral forests include:
281

 

•Abundant and widely distributed large trees, snags and downed logs 

•Varied and rich understory flora 

•Varied and rich floral invertebrate, avian and mammalian species composition 

•Highly complex structural complexity with many biological legacies 

•Complex and functional below-ground biological processes 

•Complex and varied genetic diversity 

•Rich ecosystem processes including pollination and predation 

•Low susceptibility to invasive species 

•Varied and complex disturbance frequency 

•High landscape integrity with shifting mosaics and disturbance dynamics 

•High resilience and resistance to climate change due to varied and complex genomes 

Haire and McGarigal studied high-severity burn patches at Saddle Mountain (Kaibab Plateau, 

Arizona; burned in 1960) and La Mesa (Pajarito Plateau, New Mexico; burned in 1977), both of 

which share similar soils, topography, and vegetative communities as the Project landscape. The 

purpose of their research was to “better understand plant succession after severe fire events in 

the southwestern United States, given the possibility that these landscapes occupy an important 

place in long-term variability of ecosystems.”
282

 Fifty-two species of native trees and shrubs, 

arranged along dynamic spatially and temporally influenced gradients, were documented at the 

two sites. Distance from edge-of-burn was strongly correlated to prevalence of resprouting 

species (generally shrubs, including oaks) over off-site seeders (generally coniferous trees), and 

was influenced by conditions in the pre-fire landscape. However, evidence of continued tree 

establishment and succession was evident decades post-fire as environmental conditions 

permitted tree establishment.  
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The early-successional habitats encountered by Haire and McGarigal led to their conclusion that:  

“Areas burned in severe fire at Saddle Mountain and La Mesa included 

communities that might diversify function of landscapes through creation of early 

successional habitats for wildlife. In addition, woody species at the study sites 

have a wide range of traditional and current uses; basketry and other building 

material important food sources, a plethora of medicinal remedies, and 

ceremonial uses in contrast to studies that emphasize undesirable effects when 

forests transition to openings and alternative habitats, our research elucidates the 

need for further consideration of both young forest communities, and the 

persistent species and communities described as landscape scars, in conservation 

plans for forest systems of the southwestern United States.”
283

  

Recent work by Owen and colleagues at the Rodeo-Chediski and Pumpkin Fires confirmed 

ponderosa pine establishment > 300m from nearest seed source in spatial arrangements that were 

indistinguishable from forest-edge locations regardless of presence of sprouting woody species, 

suggesting forest recovery was in fact occurring.
284

 Unfortunately, complex early seral forests 

are poorly understood in southwestern dry forests as reference site studies and stand 

reconstructions characteristically cannot account for small diameter trees and other small 

vegetation. In order to maintain biodiversity and support landscape heterogeneity it is imperative 

that scientists initiate more research on these ephemeral habitats in dry southwestern forests in 

order to account for their contribution in ecosystem management.
285

 Meaningfully increasing the 

use of prescribed and wildland fire for ecological restoration requires recognition of the benefits 

of mixed fire severities in shrub, woodland and forested ecosystems.  Based on the information 

presented above, small patches of high-severity fire effects interspersed within a matrix of low 

and moderate-severity can meet restoration objectives, create important ephemeral habitats, and 

reduce the risk of uncharacteristic reburn potential. 

A Strategic Treatments for Fire Use Alternative meets the project Purpose and Need 

Repeated fire application in prescribed and managed wildfire settings is needed and reflects the 

best available science. The objective of ecological restoration in southwestern fire-adapted 

forests is to restore resilience to the inevitable future fires that will come, regardless of climate, 

environmental or human influences.
286

 A number of fires have occurred across the Project 

landscape that can be leveraged for additional gains in fuels reduction and ecosystem restoration. 

It’s a lost opportunity to not follow recent prescribed, resource benefit, and uncontrolled 

wildfires with additional fire, knowing that past fires act as fuel breaks and that effect diminishes 
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with time.
287

 It is critical to remember that “historical … forest structure was a product of not 

one but of a series of fires over time.”
288

 The compounding effect of recurring fire through 

centuries was selection for functional traits that incur ecophysiological adaptive benefits for 

drought and fire tolerance.
289

 Overlapping fire mosaics promote development of differential tree 

recruitment, increase structural diversity and successional pathways, and break up fuel beds, 

facilitating more beneficial fires in the future.
290

  

Holden and colleagues, in an analysis of thirteen fires in the Gila and Aldo Leopold Wilderness 

areas found evidence that initial wildfire severity slightly influenced severity of subsequent fires. 

In that study, which did not provide information for the size or distribution of burn patches, 

initial high-severity burns frequently reburned at high-severities, but most often in moist, high-

elevation sites. The authors ultimately concluded that satellite imagery must be interpreted 

carefully and that field verification of their sites was needed.
291

 Later work provided a 

contrasting conclusion, that previous wildfires do in fact moderate the severity of subsequent 

fires and lead to proportionally more area burned at low-severity.
292

 

Returning frequent fire to the landscape will continue to alter forest structure and composition in 

ways that are not yet fully known, especially for wildlife that utilize snags and coarse woody 

debris.
293

 Consistently, however, research from throughout the western United States alludes to 

the efficacy of returning fire in a mixed-severity approach, and following up with repeated low-

severity burning for restoring historical structure, pattern, and process.
294

 Modelling by Shive 

and colleagues showed that under milder climate scenarios, prescribed fire combined with 

climate-induced growth reductions resulted in ponderosa pine basal areas within the HRV
295

, 

consistent with field observations of fire-based restoration at Grand Canyon and the Gila 

Wilderness, described below.  
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Repeated summer wildfires since 1946 at in the Gila and Saguaro Wilderness areas have 

successfully reduced density of small-diameter trees while not affecting large tree density, 

effectively shifting towards a larger tree distribution while reducing risk of crown fire, increasing 

resilience, and creating desired structural heterogeneity.
296

 Similar effects have been documented 

on the Hualapai Indian Reservation, where more than fifty years of frequent prescribed fires have 

increased resilience to crown fire and climate change near the lower elevational limit of 

ponderosa pine.
297

 

Repeated mixed-severity prescribed and natural-ignition fires in ponderosa pine dominated 

forests at Grand Canyon National Park have been shown to limit large tree mortality, reduce 

density of conifer seedlings and shade tolerant understory saplings, and reduce surface fuels 

consistent with restoration objectives and managing for climate resilience.
298

 Initial mortality 

pulses resulting from initial fire entry create numerous snags, but many are consumed upon fire 

reentry as snag recruitment and persistence reaches a possible equilibrium.
299

  

Studying the effects of prescribed fires on burn severity in the Rodeo-Chediski Fire, Finney and 

colleagues found that areas which were repeatedly burned significantly reduced subsequent burn 

severity, but the beneficial effects diminished with time since fire. Their observations of fire 

progression, captured via satellite, provided evidence “consistent with model predictions that 

suggest wildland fire size and severity can be mitigated by strategic placement of treatments.”
300

 

Researchers observed the same effect studying fires in New Mexico and Idaho, where the 

“severity of reburns increases with time since the previous fire, likely due to biomass 

accumulation associated with longer fire-free intervals.”
301

 Although their data showed that 

previous fires did have an effect up to 22 years later, further study concluded that initial fires 

ability to act as a fuel break was as little as 6 years in warm/dry climates such as southwestern 

ponderosa pine forests.
302
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Repeated resource objective fires on the Kaibab National Forest were recently reported to be 

more effective at restoring desired structure when they burned at moderate-severity under active 

fire-weather conditions.
303

 Collins and Stephens found that in two Sierra Nevada wilderness 

areas where fire use policies were adopted, contemporary low-severity fires had allowed forests 

to become more resistant to insects, drought, and disease despite not having been thinned to 

historical densities. They concluded that “what may be more important than restoring structure 

is restoring the process of fire…[which] could be important in allowing these forests to cope 

with projected changes in climate.”
304

  

Collins and colleagues studied mixed conifer forests in Yosemite National Park (4,800 - 7,000 

ft.) where up to seven management and lightning started fires burned between 1983 and 2009, 

following an approximately 80-year fire-free period. They found that recent low severity fires 

reduced surface fuels and understory trees but did not kill enough intermediate sized trees to 

move towards desired structural characteristics. Their findings indicated “no significant 

differences between current forest structure in areas that burned recently with moderate severity 

and forest structure in 1911”
305

 which was the year that historical inventory data was available 

for, and that only moderate fire-severity could substantially alter the ratio of fir to pine trees.  

Taylor reported that two late twentieth century fires in an old growth ponderosa pine-Kellogg 

oak forest in California’s Ishi Wilderness were effective at restoring pre-fire-exclusion structural 

characteristics, including composition, density, basal area and spatial pattern.
306

 Similar effects 

were reported by Larson and colleagues, where reintroduction of natural-ignition fire in the Bob 

Marshall Wilderness of Montana has restored low-density mixed conifer forest dominated by 

large, old ponderosa pine by consuming surface fuels and thinning shade-tolerant species from 

the forest understory and mid-canopy.
307

 

These studies support the concept that repeated fires will move ponderosa pine and dry mixed-

conifer systems towards predominantly low-severity fire equilibrium, consistent with the body of 

work focused on frequent fire systems achieving a self-regulating state.
308

 The consistent theme 

is that a mixed-severity initial fire entry creates conditions conducive to repeat burning at low 
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and moderate severities within the historical fire regime.
309

 By allowing for moderate sized 

patches of high mortality that do not generally exceed 100 to 200 hectares (where determined 

appropriate by optimization analysis), there is relatively little risk of high-severity re-burning, 

inadequate regeneration, excessive coarse woody debris loadings, or transition to non-forest 

types.  

Because of a reliance on unproven logging treatments, the proposed action will likely produce 

significant harmful impacts to Mexican spotted owl habitat across a large area with an unusually 

high concentration of PACs. To avoid unnecessary disturbance and habitat loss, and to ensure the 

most effective reduction in stand replacing fire risk, a vigorous treatment prioritization is 

necessary. The 2012 MSO Recovery Plan (at page 262) states that: 

 “As a general guide, forest management programs in PACs should…conduct a 

landscape-level risk assessment to strategically locate and prioritize mechanical 

treatment units to mitigate the risk of large wildland fires while minimizing 

impact to PACs.”  

This idea is expanded on later in the Recovery Plan (page 288): 

“Treatments should be placed strategically to minimize risk of high-severity fire 

effects to the nest core while mimicking natural mosaic pattern. Emphasize 

treatments in other forest and woodland types over those of PACs and recovery 

habitats to the extent practicable. Treatments in these areas might buffer owl 

habitat as well as provide fire risk reduction to WUI communities. Where 

appropriate, areas surrounding PACs could be treated with higher prescribed fire 

and mechanical treatment intensities to better achieve management objectives 

(e.g., reduction of hazardous fuels and potential for stand-replacing fires, 

enhancement of landscape, and forest structural diversity)”. 

Strategically locating and prioritizing mechanical treatments, rather than seeking to treat large 

expanses, is also an important component of recovering the MSO at the EMU scale because of 

limitations of the percentage of PACs that are to be treated across the EMU during the 10 year 

course of the Recovery Plan.  

A Strategic Treatments for Fire Use Alternative is significantly distinguishable from the 

proposed action 

The Strategic Treatments for Fire Use Alternative is significantly distinguishable from the 

proposed action in that: 

• It identifies mechanical treatments areas primarily on the basis of where treatments can have 

the most effect on fire behavior and thus permit fire-based restoration in a scientifically derived 
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way, rather than identifying treatment areas on the basis of what structure does not meet the 

desired structural conditions as established in GTR-310. 

• It reduces logging impacts to Mexican spotted owl habitat by identifying strategically placed 

treatment priority areas and allowing natural mixed-severity fire-processes to interact with owl 

habitat in response to climate and topography, consistent with the co-evolution of spotted owls 

and fire-adapted forests.
310

 

A Strategic Treatments for Fire Use Alternative should implement a Travel Analysis Report & 

Minimum Road System 

The Forest Service faces many challenges with its oversized, under-maintained, and unaffordable 

road system. The impacts from roads to water, fish, wildlife, and ecosystems are well 

documented in scientific literature.  And the impacts to communities are felt when continued 

deferred maintenance leads to more washouts and road closures from winter storms. The Santa 

Fe National Forest is no exception with thousands of miles of system roads, the required 

maintenance of which exceeds annual maintenance budgets.  

To address its unsustainable and deteriorating road system, the Forest Service promulgated the 

Roads Rule (referred to as “subpart A”) in 2001.
311

  The Roads Rule created two important 

obligations for the agency.  One obligation is to identify unneeded roads to prioritize for 

decommissioning or to be considered for other uses.
312

 Another obligation is to identify the 

minimum road system needed for safe and efficient travel and for the protection, management, 

and use of National Forest system lands.
313

 Pursuant to Washington Office guidance, the national 

forests completed travel analysis reports in September of 2015. The next step under subpart A is 

to consider the valid portions of the travel analysis report and begin to identify and implement 

the minimum road system in its analysis of site-specific projects of the appropriate geographic 

size under NEPA.
314

 National and regional guidance directs this to happen through analysis of 

site-specific projects of the appropriate geographic size under NEPA.
315
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The minimum road system is the road system the Forest Service determines is needed to:
316

 

 “meet resource and other management objectives adopted in the relevant land and 
resource management plan”; 

 “meet applicable statutory and regulatory requirements”; 

 “reflect long-term funding expectations”; and  

 “ensure that the identified system minimizes adverse environmental impacts 
associated with road construction, reconstruction, decommissioning, and 

maintenance.”   

The Forest Service should identify the minimum road system for particular forest segments by 

analyzing whether a proposed project is consistent with the relevant portions of the travel 

analysis report and considering the minimum road system factors under 36 CFR 212.5(b)(1) for 

each road the agency decides to keep as part of the specific project.
317

 

Given the large geographic scale of this project and the overarching purpose of this project, this 

is precisely the type of project where the Forest Service must consider its travel analysis report 

for the Forest Service and identify the minimum road system for the project area.
318

 We urge the 

Forest Service to carefully evaluate the project and each of its alternatives through this lens. This 

type of large-scale project is the perfect opportunity to begin making on-the-ground progress 

towards an economically and environmentally sustainable road network. 

Identifying a resilient future road network is one of the most important endeavors the Forest 

Service can undertake to restore aquatic systems and wildlife habitat, facilitate adaptation to 

climate change, ensure reliable recreational access, and operate within budgetary constraints. 

And it is a win-win-win approach: (1) it’s a win for the Forest Service’s budget, closing the gap 

between large maintenance needs and drastically declining funding through congressional 

appropriations; (2) it’s a win for wildlife and natural resources because it reduces negative 

impacts from the forest road system; and (3) it’s a win for the public because removing unneeded 

roads from the landscape allows the agency to focus its limited resources on the roads we all use, 

improving public access across the forest and helping ensure roads withstand strong storms. 

Close or Decommission Unneeded Roads 

The Forest Service should consider all unneeded roads for closure or decommissioning. Subpart 

A of the Roads Rule also directs the agency to “identify the roads on lands under Forest Service 
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jurisdiction that are no longer needed,” and therefore should be closed or decommissioned.
319

 

The rule refers to all roads, not just National Forest System roads.  The rules define a road as “[a] 

motor vehicle travelway over 50 inches wide, unless designated and managed as a trail.”
320

 

Based on current natural resource conditions, assessed risks from the existing road network, road 

densities across the landscape, the agency’s limited resources, and long-term funding 

expectations, additional road decommissioning or closures is warranted. 

Road decommissioning can temporarily increase sediment to streams but has dramatic reductions 

in the long run. The Forest Service’s Rocky Mountain Research Station has spent over a decade 

monitoring the effectiveness of road treatments. A 2012 report evaluating pre and post treatment 

of roads showed an 80% reduction in sediment delivery to streams when roads were 

decommissioned.
321

 In addition, the 20-year monitoring report of the Northwest Forest Plan 

confirmed that watersheds that showed the most improvement in condition were those that 

completed road decommissioning actions.   

As forest road users and conservationists, we understand that a strategic reduction in road miles 

does not necessarily equate to a loss of access.  Some roads are already functionally closed due 

to lack of use, natural vegetation growth, etc. Other roads receive limited use and are costly to 

maintain. Resources can be better spent on roads providing significant access than to spread 

resources thinly to all roads. This is why we support the careful analysis and decision to 

decommission or close specific roads, and urge the Forest Service to utilize this opportunity to 

identify and implement a minimum road system in the project area.  

In addition to the science-based optimization design criteria described above, the Strategic 

Treatments for Fire Use Alternative implements elements which make it distinctive from the 

proposed action: 

► The Strategic Treatments for Fire Use Alternative adopts the NM Forest Restoration 

Principles as guiding principles. 

► The Strategic Treatments for Fire Use Alternative analyzes the effects of livestock 

grazing on the success of the proposed vegetation treatments in achieving and 

maintaining desired future conditions as they relate to fire use, migratory bird, native fish 

and other sensitive species populations and habitats. 

► The Strategic Treatments for Fire Use Alternative identifies areas with degraded soils 

or plant communities, areas with sensitive or high-erosion soils, and areas in need of 

recovery, and reduce or eliminate grazing in those pastures altogether to contribute to the 

success of resiliency treatments.  
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► The Strategic Treatments for Fire Use Alternative permanently fences livestock out of 

all riparian areas. 

► The Strategic Treatments for Fire Use Alternative allows only hand thinning in 

roadless and unroaded areas. 

► The Strategic Treatments for Fire Use Alternative applies a Travel Analysis Report & 

Minimum Road System approach to analysis. 

► The Strategic Treatments for Fire Use Alternative retains all existing old (>150 years) 

and large (>18” dbh) trees, and identifies and retains all old growth patches and stands. 

► The Strategic Treatments for Fire Use Alternative adopts all recommendations of the 

2012 Mexican spotted owl Recovery Plan as project design features. 

► The Strategic Treatments for Fire Use Alternative does not treat dwarf mistletoe with 

any special category of treatment, not does it seek to reduce dwarf mistletoe from current 

levels beyond what typical thinning and burning treatments would accomplish. 

► The Strategic Treatments for Fire Use Alternative develops a robust multi-party 

monitoring framework built upon established triggers and responses.  

► The Strategic Treatments for Fire Use Alternative utilizes locally-specific references 

conditions that usurp those described in GTR-310. 

We respectfully invite the Forest Service to analyze our proposed alternative as a comparison to 

the agencies preferred course of action. We are confident that our alternative can accomplish the 

projects purposes of: 

1. Moving frequent-fire forests in the Project Area towards their characteristic species 

composition, structure and spatial patterns in order to improve ecological function; 

2. Creating conditions that facilitate the safe reintroduction of fire, allowing fire to play its 

natural role in frequent fire forest types; 

3. Reducing the risk for large high-intensity wildfires, create safe, defensible zones for 

firefighters and minimize the risk of fire to nearby valued resources; 

4. Improving and maintaining diverse wildlife habitats to provide a large array of habitat types, 

habitat components, seral stages and corridors for a variety of species that utilize the area; and 

5. Improving watershed conditions by restoring the vegetative structure and composition of 

riparian ecosystems and by maintaining and improving water quality. 

Any refusal to analyze this alternative must be accompanied by a detailed justification for why 

the alternative would not meet the project purpose, how our alternative is not distinguished from 

the agencies preferred alternative, and how the agencies preferred alternative includes the 

proposed elements of our alternative.  
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CONCLUSION 

The proof of this Projects success in achieving restoration and resiliency will be in how 

individual actions are implemented, and if the emphasis in spending and staff time is focused on 

logging only, or if the full range of treatments are implemented along similar timeframes. We are 

interested in seeing how various restoration treatments are deployed, and look forward to making 

site visits to a range of sites to learn together from the results. Please consider organizing 

additional field trips as these are opportunities to refine management approaches based on shared 

understanding of treatment efficacy. 

We appreciate your consideration of the information and concerns addressed in this letter, as 

well as the information included in the attachments which have been mailed on a thumb drive to 

the project email address. Should you have any questions, please do not hesitate to contact Mr. 

Trudeau at the number provided below. 

 

Respectfully, 

 
Joe Trudeau, Southwest Advocate 

Center for Biological Diversity 

PO Box 1013, Prescott, Arizona 86302 

603.562.6226 

jtrudeau@biologicaldiversity.org 
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