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May 22, 2019
TO: Tracy Beck, Supervisor, Willamette NF 
VIA: https://cara.ecosystem-management.org/Public//CommentInput?Project=52868
Subject: 36 CFR 218 objection of the Lowell Country Phase I
Dear Forest Service:

In accordance with 36 CFR 218, Oregon Wild and Cascadia Wildlands hereby object to the project described below. 
DOCUMENT TITLE: Environmental Assessment, Draft Decision Notice and Finding of No Significant Impact for the Lowell Country Project, Phase 1.
PROJECT DESCRIPTION: Phase 1 of the Lowell Country Project makes up a portion of the proposed actions described below, treating 2,418 acres, yielding 27 mmbf, with 6 miles of new temporary road construction, 8 miles of old roads re-opened, 65 miles of road work, 25 miles of road storage and 14 miles road decommissioning, 181 culverts installed/replaced. 

Overall, Alternative 2 would: - Improve diversity in stand structure and composition of 19,000 acres of previously managed stands - Provide about 239 million board feet (MMBF) of timber products to local communities - Reuse approximately 40 miles of existing road templates, construct 60 miles of temporary roads, and restore all temporary roads to a hydrologically stable condition. - Reconstruct and complete maintenance work on approximately 550-640 miles of existing roads. - Treat approximately 13,800-18,700 acres for hazardous fuel using a combination of underburning, and pile burning. - Decommission approximately 80-120 miles of roads and store approximately 150-190 miles of roads in hydrologically stable condition. - Utilize up to 105 – 130 acres of rock quarries for various road management activities. - Enhance 15 miles of habitat for aquatic restoration by using instream wood placement/log repositioning and repairing migration impediments and flood plain connectivity. - Treat 1,600 acres of habitat for noxious weeds, predominately along the road system. - Accelerate species diversity of hardwoods and native shrubs by underplanting up to 400 acres in portions of units and in helicopter landings. 
PROJECT LOCATION (Forest/District): Willamette National Forest, Middle Fork District.
NAME AND TITLE OF RESPONSIBLE OFFICIAL: Duane Bishop, Middle Fork District Ranger 
LEAD OBJECTOR: Oregon Wild
NARRATIVE DESCRIPTION OF THOSE ASPECTS OF THE PROPOSED DECISION ADDRESSED BY THE OBJECTION:

1. We object to such as  large project with potentially significant effects being considered in an EA instead of an EIS.
2. We object to the lack of site-specificity in the EA. 

3. We object to the phased decision-making that denies the public the opportunity to comments on information developed after the EA comment period.

4. We object to the significant trade-offs and impacts of the proposed action (and lack of adequate analysis) related to snags and dead wood recruitment, carbon storage & climate change, wood recruitment in riparian reserves, and road impacts.

5. We object to the lack of alternatives to mitigate the significant issues listed above.
SUGGESTED REMEDIES THAT WOULD RESOLVE THE OBJECTION:

Oregon Wild respectfully requests that the Forest prepare an EIS to address the significant impacts and unresolved conflicts and considers a full range of mitigation alternatives and fully complies with the requirements of NEPA and the CEQ regulations and addresses the specific concerns described in this objection.

DESCRIBE HOW THE OBJECTIONS RELATE TO PRIOR COMMENTS:
Oregon Wild and Cascadia Wildlands raised all of the issues raised in this objection in scoping comments and EA comments. In fact, this objection is brief because our comments cover these issues very well. We hereby incorporate those comments in full.
SPECIFIC ISSUES RELATED TO THE PROPOSED ACTION:

The Phased decision-making being considered here is unfair. 
The FS will be making decision in 7 years that would require someone to have commented 8 years prior. 

The FS should provide public comment on site-specific analysis supporting future phases of the decision.

The Forest Service contemplates a phased decision-making approach that denies the public an opportunity to comment on new information that is relevant to future decisions on timber sales. NEPA requires both high quality information AND public comment on that information. NEA does not allow the FS to provide public comment only early in the NEPA process before detailed information is available about the site-specific proposal and its effects.
The NEPA Analysis is incomplete and not site-specific.

Attachment A - Stand Specific Actions and Mitigations - is still not site-specific. 
Table 2 – Mitigations by Stand - refers to a lot of rare plants using codes that are not explained.  The location of rare plants is not disclosed except which logging units they are in. If we knew where the plants were located within units, the public could suggest better mitigation such as dropping portions of units.
The presence of slope instability and nearby spotted owls in and near logging units is briefly noted, but alternative mitigation is not considered, such as dropping larger portions of units.

Characteristics of each proposed road segment, such as slopes, width, soil type, proximity to streams, and the number of acres accessed by each proposed road segment is not disclosed. This would help inform a site-specific analysis of which roads have trade-offs that are more justifiable vs less justifiable.

Table 3 describes stand treatments by unit, but the table does not describe stand age, average stand diameter, stand origin, treatment history, species composition, etc. The table lists treatment type A or B, but does not define those codes.
The document lists roads  not available for wet weather haul, but not roads that are available for wet weather haul. The document does not describe important site specific features and effects of such roads, such as road/stream crossings, proximity to steams, hydrologic connection between roads/streams, slopes, soil types, road surface types, etc.

When the agency proposes large projects it does not excuse the NEPA requirement to prepare site specific NEPA analysis.

The notice letter for Phase 1 of this project says:
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Environmental Assessment in an attempt to gain planning efficiency. Each phase is expected to
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The FS is denying the public the opportunity to comment on site-specific analysis as required by NEPA which says that -
NEPA procedures must insure that environmental information is available to public officials and citizens before decisions are made and before actions are taken. The information must be of high quality. Accurate scientific analysis, expert agency comments, and public scrutiny are essential to implementing NEPA.
40 CFR §1500.1(b). The public cannot provide informed comments without site-specific information disclosed in the draft EA.
Where there are large-scale plans for regional development, NEPA requires both a programmatic and a site-specific EIS.... Although the agency does have discretion to define the scope of its actions,... such discretion does not allow the agency to determine the specificity required by NEPA.

City of Tenakee Springs v. Block, 788 F.2d 1402, 1407 (9th Cir. 1985). 

“We are convinced that such specific analysis is better done when a specific development action is to be taken, not at the programmatic level.” Resources Ltd. v. Robertson, 8 F.3d 1394, 1401 (9th Cir. 1993).

“[The Forest Service urges] that because the final EIS for the Huckleberry Exchange is tiered to the LRMP, it sufficiently analyzed the cumulative impacts of the Exchange. ... Our review of the Forest Plan and its accompanying EIS reveals that those documents do not account for the specific impacts of the Exchange and do not remedy the Forest Service’s failure to account for the impacts in the Huckleberry Exchange EIS.” Muckleshoot Indian Tribe v. U.S. Forest Service, 177 F.3d 800, 810 (9th Cir. 1999).

As explained by the Center for Biological Diversity in their 3-24-2019 comments on the Lone Pine Project EA on the San Juan National Forest:

... NEPA’s “‘action-forcing’ procedures ... require the [Forest Service] to take a ‘hard look’ at environmental consequences”
 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.”
 ...

NEPA’s review obligations are more stringent and detailed at the project level, or “implementation stage,” given the nature of “individual site specific projects.”
 “[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.”

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.”
 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.
 Indeed, “location, not merely total surface disturbance, affects habitat fragmentation,”
 and therefore location data is critical to the site-specific analysis NEPA requires.
The FONSI is arbitrary and capricious. Logging may cause significant effects necessitating preparation of an EIS.
The Scale of the Project Indicates Significant Effects are Likely– This is a huge project by any measure, veering 15,900 acres, and hundreds of miles of road work. This area has already been subject to extensive logging in the past, so there is a significant risk of cumulative effects from the combination of roads and logging. The landscape already has a severe long-term shortage of snag habitat, carbon storage, and unimpaired streams, and this large project will make a bad situation worse.
The notice letter is inaccurate. It says the proposed action covers 15,900 net acres of logging yielding 39 mmbf, instead of the actual volume of 239 mmbf. People might choose not to object to this project because 39 mmbf from 15,900 acres is a very light treatment. Very different than 239 mmbf from the same acres.
Reduced Snag Recruitment Indicates Significance
This project will have significant long-term cumulative impacts on snag and dead wood habitat.  Large scale logging will remove trees that can never be recruited as snags and dead wood which will have long-term adverse effects on recruitment of snags and dead wood. EA Figures 15, 16, and 17 shows that logging will cause a 3-4 decade delay in attainment of snag habitat representing DecAID 50% tolerance levels (and may prevent attainment of habitat representing 80% DecAID tolerance levels. This indicates NEPA significance.

This project area is located along the western edge of the Willamette NF in proximity to a lot of private industrial lands. Both public and private lands have been heavily logged leaving a severe shortage of snags and dead wood habitat on the landscape. This large-scale logging project will make a bad situation worse leading to potentially significant effects. This indicates NEPA significance.
Adverse Effects to Reserve Objectives and Critical Habitat Objectives Indicate Significance
Reduced snag recruitment is adverse to objectives for Late Successional Reserve and critical habitat. Late successional wildlife prefer abundant (not depleted) snags and dead wood. Spotted owl and their prey are associated with abundant snags and dead wood. Logging will make a bad situation worse for reserves and CHU. This indicates NEPA significance.
The response to comments on this topic is inadequate. It says “Project actions in NSO suitable habitat (foraging only) and in dispersal habitat are restricted to specific residual canopy cover percentages after thinning, so do not alter or change the character of complexity or functionality at the stand level and do not adversely affect prey availability at the landscape scale.” This does not make sense. Logging does change the character/complexity/functionality of forests at the stand scale, and logging 16,000 acres may change prey populations at the landscape scale. Regardless, loss of prey populations at the stand scale may also be relevant.

The response to comments say that spotted owl dispersal habitat does not contribute to owl foraging, BUT IT SHOULD. Dispersal habitat is better, the more it resembles nesting, roosting, foraging habitat. And the NEPA should recognize this instead of managing to the bare minimum and dismissing adverse effects.

Reducing Dead Wood When the FS Standards are Outdated Indicates Significance.

Current standards for dead wood are outdated. Degrading snag habitat while the standards are in flux may cause significant effects. Simply referring to DecAID as an information source in the NEPA document does not correct the lack of science-based forest plan standards. The analysis fails to recognize the known limitations of DecAID. Approving thousands of acres of new logging with long-term adverse impacts on snag habitat in an effectively standardless setting is arbitrary and capricious. The FS cannot know if they are leaving enough trees and snags if there are no standards to guide them?

The federal forest agencies now recognize that current methods and assumptions concerning snag habitat standards are outdated, and the old snag standards do not ensure enough snags to meet the intent of the standard, yet the agencies have not adjusted their management plans to account for this new information nor have they developed new standards that are consistent with the latest scientific information. 

The Response to Comment says “It is beyond the scope of this EA to amend Forest Plan standards or revise the Forest Plan. ... the proposed action should not lead to a loss of viability...” This is arbitrary and capricious. The FS is making a bad situation worse and lacks analysis or standards to show that they are maintaining species viability and not surpassing a NEPA significance threshold.

As explained on the DecAID website:
Why is DecAID needed?
National Forest LRMP standards and guidelines for management of snags and down wood in the Pacific Northwest were based on wildlife species models and tools that were developed in the 1970s and 1980s (Thomas et al. 1979, Neitro et al. 1985, Marcot 1992, Raphael 1983). New information about the ecology, dynamics, and management of decayed wood has been published since then, and the state of the knowledge continues to change. Rose et al. (2001) report that results of monitoring indicate that the biological potential models are a flawed technique (page 602). There has been an evolution from thinking of large woody material as habitat structures, to thinking of decaying wood as an integral part of complex ecosystems and ecological processes.

This paradigm shift has made the management of dead wood a much more complex task. We can no longer expect to go to our LRMPs or the biological potential model to get one number for the amount or size of snags and down wood that we can apply to all projects and to all acres. We are directed to use the best available science to manage ecosystems, and the best available science simply will not support business as usual for managing dead wood.

Region 6 - USDA Forest Service. A Guide to the Interpretation and Use of the DecAID Advisor. June, 2006. http://www.fs.fed.us/r6/nr/wildlife/decaid-guide/
A few of the problems with the old standards are: 

· They failed to account for the fact that the number of snags needed for roosting, escape, and foraging can exceed the number of snags needed for nesting;

· They failed to recognize that the number of snags needed to support viable populations of secondary cavity users may exceed the needs of primary cavity excavators; 

· The old standard failed to account for the size height of snags favored by some species;

· In applying the old standards the agencies often fail to account for rates of snag fall and recruitment;

· The old standards fail to recognize non-equilibrium conditions in our forests, i.e. some species rely on the natural large pulses of snags associated with large disturbances;

· The old standards fail to account for the differential use of space and population density of different species;

· The old standards ignore other important habitat features of dead wood, e.g. loose bark, hollow trees, broken tops, etc.

Logging will significantly reduce recruitment of functional wood in riparian reserves. 
This indicates NEPA significance. The EA erred by failing to recognize that riparian reserves need abundant wood throughout the riparian reserves, not just instream. Riparian reserves were established not just to protect fish but also a wide variety of terrestrial organisms that prefer abundant wood.  An EIS would help the FS prepare a more accurate analysis.

Logging deprives small streams of small functional wood. The EA erred by focusing too much on large wood and failing to account for the fact that logging riparian reserves will deprive streams of functional wood. An EIS would help the FS prepare a more accurate analysis.
The FS claims that logging will produce big trees faster. But the EA fails to consider the trade-offs of managing for rapid attainment of large trees. Any increase in recruitment of very large wood is outweighed by the significant long-term reduction in recruitment of large and otherwise functional wood. See Pollock, Michael M. and Timothy J. Beechie, 2014. Does Riparian Forest Restoration Thinning Enhance Biodiversity? The Ecological Importance of Large Wood. Journal of the American Water Resources Association (JAWRA) 50(3): 543-559. DOI: 10.1111/jawr.12206. http://oregon-stream-protection-coalition.com/wp-content/uploads/2014/07/Pollock-and-Beechie.-2014.-Riparian-thinning-and-biodiversity.pdf; and Thomas Spies, Michael Pollock, Gordon Reeves, and Tim Beechie 2013. Effects of Riparian Thinning on Wood Recruitment: A Scientific Synthesis - Science Review Team Wood Recruitment Subgroup. Jan 28, 2013, p 36. http://www.mediate.com/DSConsulting/docs/FINAL%20wood%20recruitment%20document.pdf.
Proposed Mitigation is Inadequate.

The analysis vastly over-estimates the ability of unthinned skips to mitigate for the snag deficit. Only 11% of the historic reference landscape met the 80% tolerance level, so it is reasonable to assume that only 11% of the skips will provide high quality snag habitat at any given time, which means that retaining 16% skips results in less than 2% of the treated federal landscape would someday meet 80% tolerance levels. This is a significant effect.

Rethinning Increases Significance.

Repeated thinning increased concerns about loss of snag habitat. Stands subject to repeated thinning experience very little density-dependent mortality. Repeated thinning also leaves stands with too few green trees to ensure long-term recruitment of adequate numbers of snags and dead wood through the life of the stand. This is a particular concern where the snag habitat standards are outdated. The EA does not disclose which units are being rethinned and how this will exacerbate the cumulative loss of snag habitat.
Logging Will Transfer Carbon from the Forest to the Atmosphere and Contribute to the Global Climate Crisis.
Climate change is significant and this logging project twill make it worse. The EA analysis of carbon and climate is based on inaccurate and misleading boilerplate analysis:

· Recognize the cumulative nature of the GHG emissions and climate problems. It does not matter that this project is small in the global scheme because all emissions matter when the causation is global and cumulative;

· Don’t try to say that this project is harmless because it’s not causing deforestation. This is immaterial. All GHG emissions, regardless of the source or how it is labelled, are part of the problem and cause the same climate impacts.

· Thinning for forest health does not mean logging emissions are justified or mitigated. Logging does not increase the capacity for growing trees. To the contrary, logging harms soil and reduces site productivity.

· Do not compare carbon before and after logging. That is an improper framework for NEPA analysis. The proper NEPA framework is to compare the effects of NEPA alternatives over time, so please describe the carbon emissions and carbon storage in the forest over time with and without logging. 

· Logging to reduce fire effects does not result in a net increase in forest carbon storage. The agency cannot predict the location, timing, or severity of future wildfires, so most fuel treatments will cause carbon emissions without any offsetting benefits from modified fire behavior. Studies clearly show that the total carbon emissions from logging (plus unavoidable wildfire) are greater than carbon emissions from fire alone.

· Carbon storage in wood products is not a useful climate strategy. Logging kills trees, stops photosynthesis, and initiates decay and combustion, with the end result being a significant transfer of carbon from the forest to the atmosphere. In stark contrast, an unlogged forest continues to grow and transfer more carbon from the atmosphere to the forest. Carbon emissions caused by logging far exceed the small fraction of carbon transferred to wood products. Carbon accounting methods that attempt to account for substitution of wood for other high-carbon building materials are fraught with uncertainty and too often represent maximum potential substitution effects rather than lower realistic estimates.

See attached analysis further explaining the flaws in the FS NEPA boilerplate for carbon and climate change. Preparation of an EIS would allow the Forest Service an opportunity to prepare a factually accurate analysis of carbon and climate change.
The Response to Comments related to carbon and climate is grossly inadequate, mostly just repeating counter-factual assertions such as “Projects that create forests or improve forest conditions and capacity to grow trees are positive factors in carbon sequestration. The proposed actions fall into this category”
Road Construction Will Cause Significant Effects
This landscape already has too many roads. Excessive road density is causing significant effects. Building more roads will make a bad situation worse. Mitigation, such as closing and decommissioning roads, is welcome but inadequate.

Winter road use will cause significant effects.
Hauling logs during wet weather will adversely affect water quality and fish. Hauling logs on wet roads is inconsistent with the Aquatic Conservation Strategy, especially where roads cross streams or are located in riparian reserves, or where road drainage may be connected to streams.

The ACS prohibits activities that will retard attainment of ACS objectives, such as ACS Objective #5: “Maintain and restore the sediment regime under which aquatic ecosystems evolved. Elements of the sediment regime include the timing, volume, rate, and character of sediment input, storage, and transport.” The natural sediment regime is more episodic, but the sediment regime produced by modern forest management is chronic. This logging project will result in many years of wet weather road use and will produce chronic sediment problems that are inconsistent with the ACS objectives.
The EA failed to consider alternatives that mitigate the significant effects described above.
Preparation of an EIS will help the Forest Service meet the requirements of NEPA, including more accurate analysis of various issues such as snag habitat, and climate change. 

An EIS will also give the FS an opportunity develop alternatives that mitigate adverse effects of logging described in this objection, such as fewer constructed roads, wider stream buffers, greater retention of trees, more and larger unthinned skips.
The FONSI is arbitrary and capricious. 
The Finding of No Significant Impact failed to consider and address many potentially significant issues raised in public comments. E.g., our comments on the EA said:
This is such a large project and clearly requires an EIS to fully analyze the trade-offs and significant effects related to road access, long-term depletion of snag habitat, loss of wood recruitment to streams and riparian uplands, impacts to spotted owls and their  prey, carbon emissions, optimizing the mix of benefits from treated and untreated stands, cumulative effects, etc.

...

The Forest Service needs to more carefully follow recommendations from the watershed analysis. 100 miles of new road construction is simply unacceptable. Temporary roads are a misnomer. They have long-term effects on soil, water, and vegetation. This is a clear indicator of significant effects requiring an EIS.

...

EA (p 89) says “Thinning can also accelerate development of large diameter trees that would eventually fall and provide large wood structure in streams and adjacent riparian areas.” This is misleading because any increase in the size of wood recruited as a result of thinning is vastly outweighed by the significant reduction in the total number of stems available for recruitment. Trees that are not thinned keep growing large AND there are lots more of them available for long-term wood recruitment. The EA does not clearly disclose this. 

...

The NEPA analysis must address the significant cumulative watershed effects caused by past, present and foreseeable future road construction. Roads are “exotic structures” that have no equivalent in the historic record, yet they have strong influence on watershed processes by rerouting water in various ways. Since roads are nearly ubiquitous across the landscape, they often have significant cumulative impacts that must be considered. 

...

Roads may act directly or indirectly on wildlife population viability and/or ecosystem process as follows:
· Dispersal bottlenecks for fragmentation sensitive species (well documented and summarized below) 
· Conduits for the dispersal of invasive species (e.g., roads and associated vehicular traffic are a major contributor to the spread of root rot fungus Phytophoris lateralis into Port Orford cedar forest-- well documented. Road maintenance can accelerate the spread of weeds. Rural Road Maintenance May Accidentally Push Spread of Invasive Plants. ScienceDaily (Aug. 15, 2011) http://www.sciencedaily.com/releases/2011/08/110809144513.htm.
· Impediments to hydrological properties and processes, particularly changes in drainage patterns and stream morphology (e.g., higher peak flows of streams and rivers, more localized flooding events, floodplain alterations -- see Eaglin and Hubert 1993, Roth et al. 1996, Haskins and Mayhood 1997-- also on moist slopes inadequate culvert size, location, or number causes a higher and lower water table upslope and downslope, respectively (Stoeckeler 1965)
· Degradation of fish habitat (well documented -- also minimizing road impacts is a major component of salmonid recovery plans in the west and the Northwest Forest Plan) See e.g., Firman, Julie C., Steel, E. Ashley, Jensen, David W., Burnett, Kelly M., Christiansen, Kelly, Feist, Blake E., Larsen, David P., and Anlauf, Kara (2011) “Landscape Models of Adult Coho Salmon Density Examined at Four Spatial Extents,” Transactions of the American Fisheries Society, 140: 2,440 - 455, First published on: 13 April 2011. URL: http://dx.doi.org/lO.l080!00028487.2011.567854; http://noaa.academia.edu/BlakeFeist/Papers/580465/Landscape_models_of_adult_coho_salmon_density_examined_at_four_spatial_extents. (“Predictor variables indicative of land management, cattle density, and road density were negatively associated with peak spawner densities in many of our models. These results are consistent with a rich literature documenting the types of effects and pathways by which livestock grazing (e.g. Platta 1991; Belsky et al. 1999) and roads (e.g. Everest et al. 1987; Beechie et al. 1994; Paulsen and Fisher 2001) may degrade salmonid freshwater habitats” p. 451); Gary Carnefix and Chris Frissell. Aquatic and Other Environmental Impacts of Roads: The Case for Road Density as Indicator of Human Disturbance and Road-Density Reduction as Restoration Target; A Concise Review. Pacfici Rivers Council. http://pacificrivers.org/science-research/resources-publications/road-density-as-indicator/?searchterm=road%20density.
· Mass wasting events and slope instability (particularly road building on steep slopes) 
· Poaching, over-hunting, and trapping of wildlife (well documented)
· Collisions with wildlife (Lalo (1997) estimates more than 1 million vertebrates nation-wide are killed by collisions with vehicles -- roadkill is the leading cause of death of the endangered Florida panther and key deer; Harris and Gallagher 1989)
· Alteration of fire patterns (e.g., increased risk of arson due to human access exacerbated by roads -- according to the Forest Service national fire statistics in 1995, human-caused fires (arson or accidental) accounted for up to 90% of all forest fires nation-wide; DellaSala et al. 1995) Between 1986 and 2003, there have been an average of 1098 fires per year in Oregon. Of those, more than twice as many are human caused versus lightning caused. Source: http://web.archive.org/web/20030312161211/http://www.odf.state.or.us/DIVISIONS/protection/fire_protection/stats/firecharts.asp?id=3070105.
· Soil and water pollution, air pollution, particularly a build up of nitrous oxides in soils and streams that has been associated with the spread of exotics (Schowalter 1988, Tyser and Worley 1992), erosion, sedimentation of streams, edge effects, over collecting of rare plants and animals (e.g., cacti and reptiles), elimination of snags for firewood or road safety, and a number of indirect and cumulative effects (Bennett 1991, Noss and Cooperrider 1994). 

The cumulative effect of all these impacts is significant. 

...

The effects of logging on dead wood are significant and long term, adversely affecting a core function of the reserves, while the purported benefits to vegetation diversity are minor and transitory, and affect secondary purposes of the reserves.

...

This project proposes a wide variety of actions that can have both positive and negative effects over a variety of temporal and geographic scales. The NEPA document does not adequately consider these significant complexities and an EIS is needed to properly consider, analyze, and disclose these complex issues.

...

Given the importance of flying squirrels to the diet of the spotted owl, managers must ensure that thinning does not significantly reduce the flying squirrel population, but recent evidence shows that thinning does in fact lead to a multi-decade decline in the number of flying squirrels. The agencies must leave significant untreated skips in order to mitigate for this significant adverse effect.
The EA may have cursorily discussed some of these issues, but the FONSI is very brief, mostly boilerplate and never addressed whether or not the issues raised in our comments and this objection may be significant from a NEPA standpoint.
Sincerely,
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Doug Heiken
For Oregon Wild and Cascadia Wildlands 
The FS NEPA Boilerplate Related to Carbon and Climate Change is Inaccurate and Misleading.

Cumulative Impacts of GHG Emissions Must not be Minimized

The NEPA analysis must avoid minimizing this project’s contribution to carbon emissions and global warming by saying the effects of this project would be negligible on a global scale. This is not an appropriate framework. Global climate change and ocean acidification are the result of the cumulative effects on the global carbon cycle which is spatially distributed. There is no single culprit, nor is there a silver bullet solution. All emissions are part of the problem, and all land management decisions must be part of the solution. Since the global carbon cycle is spatially distributed, carbon storage and carbon emissions will always we spread out around the globe, and the carbon flux at any given place and time may appear small, but cumulatively they help determine the temperature of our climate and the pH of our oceans. Given the current carbon overload in the atmosphere and oceans, the carbon consequences of every project must be carefully considered (rather than dismissed as negligible).

The agency may argue that logging a few small patches of forest won’t make a difference in the global scheme of the climate problem, but as Voltaire said, "No snowflake in an avalanche ever feels responsible.” The NEPA analysis must recognize that global warming will not be solved by one miraculous technological fix or by changing one behavior or one economic activity. The whole global carbon cycle must be managed to reduce carbon emissions and increase carbon uptake. Recent evidence supports the conclusions that all net emissions of greenhouse gases are adverse to the climate. None can be considered de minimus. “We show first that a single pulse of carbon released into the atmosphere increases globally averaged surface temperature by an amount that remains approximately constant for several centuries, even in the absence of additional emissions. We then show that to hold climate constant at a given global temperature requires near- zero future carbon emissions. Our results suggest that future anthropogenic emissions would need to be eliminated in order to stabilize global-mean temperatures. As a consequence, any future anthropogenic emissions will commit the climate system to warming that is essentially irreversible on centennial timescales.” H. Damon Matthews and Ken Caldeira. 2009. Stabilizing climate requires near-zero emissions. Nature Vol 455 | 18 September 2008 | doi:10.1038/nature07296. 

Former D.C. Circuit Judge Wald wrote in a 1990 dissenting opinion, which was recently quoted with unanimous approval by the Ninth Circuit in Center for Biological Diversity v. NHTSA:

[W]e cannot afford to ignore even modest contributions to global warming. If global warming is the result of the cumulative contributions of myriad sources, any one modest in itself, is there not a danger of losing the forest by closing our eyes to the felling of the individual trees?

538 F.3d at 1217. Similarly, the U.S. Supreme Court’s decision in Massachusetts v. EPA noted that one cannot avoid responsibility to reduce and mitigate the climate problem by attempting to minimize the scale of one’s contribution to the problem. ("While it may be true that regulating motor-vehicle emissions will not by itself reverse global warming, it by no means follows that we lack jurisdiction to decide whether EPA has a duty to take steps to slow or reduce it.... In sum, … [t]he risk of catastrophic harm, though remote, is nevertheless real. That risk would be reduced to some extent if petitioners received the relief they seek." 127 S.Ct. 1438, 1455 (2007) http://web.archive.org/web/20080610172128/http://www.supremecourtus.gov/opinions/06pdf/05-1120.pdf) 

The responsibility to reduce emissions no matter how small is recognized in international law such as the European Convention on Human Rights.

The fact that the amount of the Dutch emissions is small compared to other countries does not affect the obligation to take precautionary measures in view of the State’s obligation to exercise care. After all, it has been established that any anthropogenic greenhouse gas emission, no matter how minor, contributes to an increase of CO2 levels in the atmosphere and therefore to hazardous climate change.
Urgenda Foundation v. The State of the Netherlands. Hague Court of Appeal. October 9, 2018. https://uitspraken.rechtspraak.nl/inziendocument?id=ECLI:NL:RBDHA:2015:7196.

CEQ draft guidance on NEPA and climate change recognizes that disclosure of the incremental nature of GHG emissions attributable to any given project is merely a restatement of the nature of the climate problem itself and NEPA does not allow agencies to avoid disclosure and consideration of alternatives and mitigation.

CEQ recognizes that many agency NEPA analyses to date have concluded that GHG emissions from an individual agency action will have small, if any climate change effects. Government action occurs incrementally, program-by-program and step-by-step, and climate impacts are not attributable to any single action, but are exacerbated by a series of smaller decisions, including decisions made by the government. Therefore, the statement that emissions from a government action or approval represent only a small fraction of global emissions is more a statement about the nature of the climate change challenge, and is not an appropriate basis for deciding whether to consider climate impacts under NEPA.

Moreover, these comparisons are not an appropriate method for characterizing the potential impacts associated with a proposed action and its alternatives and mitigations. This approach does not reveal anything beyond the nature of the climate change challenge itself: The fact that diverse individual sources of emissions each make relatively small additions to global atmospheric GHG concentrations that collectively have huge impact.

77 Fed. Reg. 77802, 77825. (Dec. 24, 2014).

Agency NEPA analyses often say that the "Literature, however, has not yet defined any specifics on the nature or magnitude of any cause and effect relationship between greenhouse gases and climate change. [and] it is currently beyond the scope of existing science to identify a specific source of greenhouse gas emissions or sequestration and designate it as the cause of specific climate impacts at a specific location."​ The agency should stop saying this. Such statements are obviously part of the agency’s dismissive boilerplate about climate change but they add nothing to the analysis, but they imply that things are far more uncertain than they are, and that logging-related GHG emissions can't be connected to the crime of global climate change, which is nonsense. What we know is that climate change is caused by cumulative effects. All GHG emissions become globally distributed in our well-mixed atmosphere, so all emissions are related to all harms and effects of global climate change. These effects are set forth in great detail in the scientific literature and IPCC reports. So, GHG emissions are bad and CO2 uptake by forests is good, and the agency's logging program increases GHG emissions and reduces CO2 uptake. 
Because individual contributions to climate change are so small, but the cumulative problem is so large, meaningfully disclosing the impact of greenhouse gas emissions requires some tool beyond merely identifying physical changes in the environment attributable to an individual project’s emissions.
Climate change is the quintessential cumulative impact problem, and a good way to disclose the incremental effects of individual contributions to the cumulative problems is to monetize the effects using tools that quantify the social cost of carbon dioxide emissions. Social Cost of Carbon 2010, https://obamawhitehouse.archives.gov/sites/default/files/omb/inforeg/foragencies/Social-Cost-of-Carbon-for-RIA.pdf. 

Individual physical changes that will result from any particular action will inevitably appear insignificant. Just as the public and decisionmakers “cannot be expected to convert curies or mrems into such costs as cancer deaths,” the EIS’s readership cannot be expected to understand whether an individual project’s miniscule marginal increase contribution to increased temperature, sea levels, etc. is cause for concern. Natural Res. Def. Council, Inc. v. U. S. Nuclear Regulatory Comm’n, 685 F.2d 459, 487 n.149 (D.C. Cir. 1982) rev’d on other grounds sub nom. Baltimore Gas & Elec. Co. v. Natural Res. Def. Council, Inc., 462 U.S. 87, 106-107 (1983). 
Estimates of the social cost of carbon dioxide emissions are based on reasonable forecasts of the actual physical effects that greenhouse gas emissions will have on the environment, including temperature, sea level rise, ecosystem services, and other physical impacts, together with assessments of how these physical changes will impact agriculture, human health, etc. The social cost protocol identifies the social cost imposed by a ton of emissions’ pro rata contribution to these environmental problems. This either amounts to an assessment of physical impacts or the best available generally accepted alternative to such an assessment; either way, the tool is appropriate for use under NEPA. 40 C.F.R. § 1502.22(b)(4).

Any assertion that it is impossible to discuss the impact or significance of the Project’s greenhouse gas emissions is arbitrary. Agencies must use available generally accepted tools to address the impact of these emissions, 40 C.F.R. 1502.22, and employ reasonable forecasting in its analysis. The agency’s refusal to use available modeling tools, such as the estimates of the social cost of carbon and other greenhouse gases, violates NEPA.

Forest Degradation just as bad as Deforestation

The agency often says “This project does not fall within any of these main contributors of greenhouse gas emissions. … The main activity in this [forestry] sector associated with GHG emissions is deforestation, which is defined as removal of all trees, most notably the conversion of forest and grassland into agricultural land or developed landscapes (IPCC 2000).” The agency is again minimizing the effects of its activities and avoiding its dual responsibilities to produce accurate NEPA analysis and help store carbon in forests. All emissions are a problem. Categories do not really matter. The atmosphere sees each molecule of CO2 and other GHG equally. Climate authorities recognize “forest degradation” is just as bad as deforestation. In fact, the urgency to maintain and enhance biogenic terrestrial carbon stores has long been recognized and is reflected in the inclusion of the land sector in the report of the United Nations Framework Convention on Climate Change (UNFCCC). The official title of UN program related to reducing GHG emissions from land use includes the words deforestation AND “forest degradation” i.e.,  Reducing Emissions from Deforestation and Forest Degradation (REDD). This clearly refutes the agency’s assertion that forest management activities that fall short of deforestation are not among the categories of concern regarding global GHG emissions.
The Copenhagen Accord recognizes the need to avoid dangerous climate change and the role of forests in climate mitigation. 

“…To achieve the ultimate objective of the Convention to stabilize greenhouse gas concentration in the atmosphere at a level that would prevent dangerous anthropogenic interference with the climate system, we shall, recognizing the scientific view that the increase in global temperature should be below 2 degrees Celsius … enhance our long-term cooperative action to combat climate change. We recognize the crucial role of reducing emission from deforestation and forest degradation and the need to enhance removals of greenhouse gas emission by forests and agree on the need to provide positive incentives to such actions” 

http://www.climatesciencewatch.org/file-uploads/Copenhagen_Accord.pdf. This likely requires reducing atmospheric CO2 concentrations below 350 ppm
 and avoiding logging that would increase atmospheric carbon emissions. Boucher, D., and K. Belletti-Gallon, 2015. Halfway There? What the Land Sector Can Contribute to Closing the Emissions Gap. Union of Concerned Scientists. http://www.ucsusa.org/sites/default/files/attach/2015/01/ucs-halfway-there-2015-full-report.pdf  (“Enormous amounts of carbon are released into the atmosphere when forests are cleared. “Forest degradation” activities, such as selective logging, … are also significant emissions sources.”)

Forest degradation should be defined from a climate change perspective to include any human land-use activity that reduces the carbon stocks of a forested landscape relative to its carbon carrying capacity. The climate change imperative demands that we take a fresh look at our forest estate. The carbon impacts of all land uses, including commercial logging, must be brought explicitly into our calculations in terms of their direct and indirect effects on forest degradation.

Brendan G. Mackey, Heather Keith, Sandra L. Berry and David B. Lindenmayer. 2008. Green Carbon: The role of natural forests in carbon storage. Part 1. A green carbon account of Australia’s south-eastern Eucalypt forests, and policy implications. Australian National University. http://epress.anu.edu.au/green_carbon/pdf/whole_book.pdf.

The agency must account for all forest carbon loses, not just from deforestation, but also degradation. Sophie Yeo 2015. Blog - Forest degradation as bad for climate as  deforestation, says report. 08 Apr 2015, http://www.carbonbrief.org/blog/2015/04/forest-degradation-as-bad-for-climate-as-deforestation,-says-report/
​A study by Erb et al (2017) shows that deforestation represents only about half of the cumulative carbon emissions from land use. Most of the other half is from forest degradation. ​
Scientists just presented a sweeping new estimate of how much humans have transformed the planet

By Chris Mooney, Washington Post
December 20 , 2017

https://www.washingtonpost.com/news/energy-environment/wp/2017/12/20/scientists-present-a-sweeping-new-estimate-of-how-much-humans-have-altered-the-planet/ 

...
Razing forests or plowing grasslands puts carbon in the atmosphere just like burning fossil fuels does.
Now, new research provides a surprisingly large estimate of just how consequential our treatment of land surfaces and vegetation has been for the planet and its atmosphere.
...
[T]he study also presented an even larger and perhaps more consequential number: 916 billion tons. That’s the amount of carbon, the research calculated, that could reside in the world’s vegetation — so not in the atmosphere — if humans somehow entirely ceased all uses of land and allowed it to return to its natural state. The inference is that current human use of land is responsible for roughly halving the potential storage of carbon by that land.
...
The study found that there are two far-less-recognized components of how humans have subtracted from Earth’s potential vegetation — and that in combination they are just as substantial as deforestation. Those are large-scale grazing and other uses of grasslands, as well as forest “management.” With the latter, many trees and other types of vegetation are subtracted from forests — often the larger and older trees due to logging — but the forests as a whole don’t disappear. They’re just highly thinned out.
“This effect is quite massive, more massive than we expected actually,” Erb said.
...
The research means that so-called degraded land — not fully deforested but not “natural” or whole, either — is a phenomenon to be reckoned with.
“It suggests that the amount of carbon released to the atmosphere from land use is approximately equal to the amount still retained,” said Tom Lovejoy, an ecologist at George Mason University who was not involved in the work. “That means the restoration agenda is even more important than previously thought and highlights the enormous amount of degraded land in the world.”
...
“Scenarios that limit global warming to 1.5 or 2 degrees [Celsius] require not only rapid cessation of greenhouse gas emissions but also removal of somewhere between about 100 and 300 billion tons of carbon from the atmosphere,” Phil Duffy, president of the Woods Hole Research Center, said in an email.
“This paper suggests that restoring vegetation around the world could in principle achieve that,” Duffy continued, noting that if all the potential vegetation were restored it would offset some 50 years of global carbon emissions. While “the full theoretical potential will never be realized in practice … this paper indicates that restoring vegetation could make an extremely important contribution to controlling global climate change.”

See Karl-Heinz Erb et al. 2017. Unexpectedly large impact of forest management and grazing on global vegetation biomass. Nature. Published online 20 Dec 2017. doi:10.1038/nature25138. 

https://www.nature.com/articles/nature25138.epdf
Arneth et al (2017) showed that global vegetation models often make unrealistic assumptions about forests (such as that areas maintained in forest cover suffer no decline in carbon storage) and therefore underestimate both the carbon flux from logging as well as the carbon benefitsof forest conservation.

… Dynamic global vegetation model simulations suggest that CO2 emissions from land-use change have been substantially underestimated because processes such as tree harvesting and land clearing from shifting cultivation have not been considered. As the overall terrestrial sink is constrained, a larger net flux as a result of land-use change implies that terrestrial uptake of CO2 is also larger, and that terrestrial ecosystems might have greater potential to sequester carbon in the future. Consequently, reforestation projects and efforts to avoid further deforestation could represent important mitigation pathways, with co-benefits for biodiversity. …

…
Wood Harvesting 

Until recently, global DGVM studies that accounted for LULCC concentrated on the representation of conversion of natural lands to croplands and pastures, whereas areas under forest cover were represented as natural forest, and hence by each model’s dynamics of establishment, growth and mortality. Two-thirds to three-quarters of global forests have been affected by human use, which is mainly due to timber harvest; but forests are also a source of firewood or secondary products; or used for recreational purposes13. Between 1700 and 2000  an estimated 86  PgC has been removed globally from forests due to wood harvesting (WH)14. WH leads to reduced carbon density on average in managed forests15 and can ultimately result in degradation in the absence of sustainable management strategies. Furthermore, the harvesting of wood can reduce litter input, which lowers soil pools13. Bringing a natural forest under any harvesting regime probably will lead to net-CO2 emissions to the atmosphere — with a magnitude and time-dependency conditional on harvest intensity and frequency, regrowth and the fate and residence time of the wood products.
Impacts of land-management processes on the carbon cycle 

The few published DGVM studies that account for the management of land more realistically16,19–21 consistently suggest a systematically larger FLULCC over the historical period compared to estimates that ignored these processes, with important implications for our understanding of the terrestrial carbon cycle and its role for historical (and future) climate change. …

…

Implications for the future land carbon mitigation potential 

Our calculated increases in FLULCC, in absence of a clear understanding of the processes underlying FRL, notably strengthen the existing arguments to avoid further deforestation (and all ecosystem degradation) — an important aspect of climate change mitigation, with considerable co-benefits to biodiversity and a broad range of ecosystem service supply.

Arneth, A., Sitch, S., Pongratz, J. et al (2017) Historical carbon dioxide emissions caused by land-use changes are possibly larger than assumed. NATURE GEOSCIENCE | VOL 10 | FEBRUARY 2017. http://bstocker.net/wp-content/uploads/2016/09/arneth17natgeo.pdf
Logging Does Not Increase Capacity for Growing Trees
The NEPA analysis suggests that logging will increase forest productivity, but there is no evidence that this is true. The agency often says “Projects like the proposed action that create forests or improve forest conditions and capacity to grow trees are positive factors in carbon sequestration.” 

“I am unaware of a single study, or plausible mechanism, by which tree removal increases stand-level productivity (and by extension carbon stocks). For instance, the CFCP fairly cites Battles et al. (2015) as empirical evidence that thinned forests can “within a decade or two” regain the carbon lost due to the removal of smaller trees, but fails to acknowledge that the un-thinned control forests in this same study continued to grow over this period and, at all times, contained more carbon that the thinned ones. Even when one considers the protection thinning affords forests from carbon losses in high-severity fire, thinned forests contain less carbon over space and time than do fire suppressed ones (provided conditions afford timely post-fire regeneration). Such is well-established in several reviews of the subject, all of which are notable missing from the CFCP citations (Campbell et al., 2012; Restaino and Peterson 2013; Young, 2015; Kalies and Kent 2016 ).” 

Campbell, J.L. 2017, Comments on the Jan 2017 draft California Forest Carbon Plan. http://www.fire.ca.gov/fcat/downloads/FCAT_PublicComment/Campbell_CFCP_Review_Final-2nd.pdf. The “capacity to grow trees” (i.e., net ecosystem productivity) on this landscape will actually be adversely affected by the proposed action to the extent the FS builds roads, compacts soil, removes biomass, etc. 

In the context of carbon and climate change, the agency cannot define “improve forest conditions” in way that justifies logging that increases GHG emissions at the expense of maintaining forest carbon storage. 

Also, this project will cause far more tree mortality by logging than would be avoided via natural mortality. See discussion in DeCicco J.M. 2013. Biofuel’s carbon balance: doubts, certainties and implications. Climatic Change (2013) 121:801–814. DOI 10.1007/s10584-013-0927-9 http://download.springer.com/static/pdf/522/art%253A10.1007%252Fs10584-013-0927-9.pdf?auth66=1398528430_ad123a71083ade45750f8bec9a091a43&ext=.pdf (“A first-order model shows that biofuels are beneficial only to the extent that their production effectively enhances net ecosystem production.”).

Where clear-cutting of long-established virgin forest is followed by the establishment of commercial plantation forests or agroforestry systems, it is doubtful that the C released to the atmosphere will ever be fully recovered within the ecosystem. 

Matthews R.W. et al. (1996) WG3 Summary: Evaluating the role of forest management and forest products in the carbon cycle. In: Apps M.J., Price D.T. (eds) Forest Ecosystems, Forest Management and the Global Carbon Cycle. NATO ASI Series (Series I: Global Environmental Change), vol 40. Springer, Berlin, Heidelberg. http://www.sysecol2.ethz.ch/pdfs/Ma121-lq.pdf
Risk reduction logging does not help store carbon.

Forest Service NEPA analyses often include the following assertion - “The release of carbon associated with this project is justified given the overall change in condition increases forest resistance to release of much greater quantities of carbon from wildfire, drought, insects/disease, or a combination of these disturbance types (Millar 2007)” This is inaccurate and misleading.

Logging proponents often claim that logging will increase carbon storage controlling carbon emissions caused by natural processes such as fire and insect-induced mortality. 

This is simply counter-factual. In most cases, managing forests in an effort to control natural processes that release carbon will only make things worse by releasing MORE carbon. This is mostly because no one can predict where fire or insects will occur, so the treatments must be applied to broad landscapes, yet the probability of fire or insects at any given location remains low, and only a small fraction of the treated areas will actually experience fire or insects. As a result, many acres will be treated "unnecessarily" and therefore the cumulative carbon emissions from logging to control fire and insects (plus the carbon emissions from fire and insects that occur in spite of control efforts) are greater than emissions from fire and insects alone. A careful analysis shows that logging to control fire and expecting to increase carbon storage is analogous to rolling a die and expecting to roll a six every time.
This is an example of the “base rate fallacy” or “neglecting priors” from Bayesian statistics. The probability of a forest stand NOT burning are far greater than the probability of a forest stand burning. Attempts to address a problem that is unlikely to occur, such as by thinning a forest that is unlikely to burn, runs a high risk that unintended negatives effects will overwhelm beneficial effects. https://en.wikipedia.org/wiki/Base_rate_fallacy 

The 2018 US Forest Service Northwest Forest Plan Science Synthesis concluded that fuel reduction is unlikely to be an effective climate mitigation strategy.

Some studies from other regions in the Western United States (i.e., the Southwest and Sierra Nevada) suggest that thinning and fuel reduction can mitigate carbon loss from fire. Fuel reduction may reduce losses of carbon at stand levels compared with the consequences of high-severity wildfire burning in stands with high fuel loads (Finkral and Evans 2008; Hurteau and North 2009; Hurteau et al. 2008, 2011, 2016; North and Hurteau 2011; North et al. 2009, Stephens et al. 2009). However, because the probability of treated areas burning is generally low (Barnett et al. 2016), and most biomass is not consumed by fire, slight differences in losses resulting from combustion in fire compared with losses from fuel reduction are unlikely to make fuel reduction a viable mitigation strategy (Ager et al. 2010, Campbell et al. 2012, Kline et al. 2016, Mitchell et al. 2009, Restaino and Peterson 2013, Spies et al. 2017).

USDA 2018. Synthesis of Science to Inform Land Management Within the Northwest Forest Plan Area. General Technical Report. PNW-GTR-966 Vol. 1. June 2018. https://www.fs.fed.us/pnw/pubs/pnw_gtr966_vol1.pdf.
Let’s start with a simple truism of risk management: 

Speculative negative emissions technologies may be worse than chimeras if they result in the false comfort that continued … emissions can simply be offset, thereby diverting financial and policy resources from conventional mitigation. This would be reckless. It is clearly less risky not to emit a tonne of CO2 in the first place, than to emit one in expectation of being able to sequester it for an unknown period of time, at unknown cost, with unknown consequences, at an unknown date and place in the future.

Carbon Brief staff 2016. In-depth: Experts assess the feasibility of ‘negative emissions’ citing Rob Bailey, Director of Energy, Environment and Resources, Chatham House. http://www.carbonbrief.org/in-depth-experts-assess-the-feasibility-of-negative-emissions#bailey 
Law & Harmon (2011) conducted a literature review and concluded …

Thinning forests to reduce potential carbon losses due to wildfire is in direct conflict with carbon sequestration goals, and, if implemented, would result in a net emission of CO2 to the atmosphere because the amount of carbon removed to change fire behavior is often far larger than that saved by changing fire behavior, and more area has to be harvested than will ultimately burn over the period of effectiveness of the thinning treatment.

Law, B. & M.E. Harmon 2011. Forest sector carbon management, measurement and verification, and discussion of policy related to mitigation and adaptation of forests to climate change. Carbon Management 2011 2(1). https://content.sierraclub.org/ourwildamerica/sites/content.sierraclub.org.ourwildamerica/files/documents/Law%20and%20Harmon%202011.pdf.

Campbell and Agar (2013) conducted a sensitivity analysis and found robust results indicating that fuel reduction does not increase forest carbon storage.

… we attempt to remove some of the confusion surrounding this subject by performing a sensitivity analysis wherein long-term, landscape-wide carbon stocks are simulated under a wide range of treatment efficacy, treatment lifespan, fire impacts, forest recovery rates, forest decay rates, and the longevity of wood products. Our results indicate a surprising insensitivity of long-term carbon stocks to both management and biological variables. After 80 years, … a 1600% change in either treatment application rate or efficacy in arresting fire spread resulted in only a 10% change in total system carbon. This insensitivity of long-term carbon stocks is due in part by the infrequency of treatment/wildfire interaction and in part by the controls imposed by maximum forest biomass. None of the fuel treatment simulation scenarios resulted in increased system carbon.

Campbell, J, Agar, A (2013) Forest wildfire, fuel reduction treatments, and landscape carbon stocks: A sensitivity analysis. Journal of Environmental Management 121 (2013) 124-132 http://fes.forestry.oregonstate.edu/sites/fes.forestry.oregonstate.edu/files/PDFs/Campbell_2013_JEM.pdf 

Dead Trees Store Carbon Too

The EA implies that dead trees emit carbon while wood products store carbon. This is inaccurate and misleading. 
… the document need also rectify a persistent mischaracterization of dead trees as solely a source of carbon emissions compromising the capacity of California forests to function as net sinks. So long as mortality outpaces decay, which appears to be the case for many California forests today, dead trees collectively represent an aggrading carbon pool, not a shrinking one; just like that regularly claimed to occur in products made from wood thinned from forests. Moreover, there is no evidence I am aware of that trees surviving pulses of natural mortality pulses do not  experience compensatory growth in the same manner in which trees surviving selective harvest are regularly claimed to. … As currently written, the CFCP is peppered with claims that dead trees are driving California forests into a net sink (pages 1, 49, 59, 62, 75), but nowhere is this miss-calculation so glaring than in Tables 12 and 13 where forest carbon balance is compared across ownership classes. In this otherwise informative section, net forest carbon stores are calculated as growth minus  mortality minus harvest when net forest carbon stores are, by definition, growth minus decomposition of dead trees minus harvest. Simply put, the sequestration of carbon in forests is defined by stocks, not fluxes, and dead trees are carbon stocks  which function to keep carbon away from the atmosphere regardless of the fact that they are releasing it. The CFCP’s dogmatic obsession with minimizing natural mortality, dismissing dead trees as a carbon loss, and building markets to afford their salvage runs counter to its stated objective of thinning forests, returning natural disturbance to the ecosystem, and building carbon stocks on the landscape.

Campbell, J.L. 2017, Comments on the Jan 2017 draft California Forest Carbon Plan. http://www.fire.ca.gov/fcat/downloads/FCAT_PublicComment/Campbell_CFCP_Review_Final-2nd.pdf.
NEPA Analysis of Climate Change 

The Forest Service is now on record in the New York Times stating that carbon consequences of forest management are relevant to project-level decision-making.
… occasionally, when tour groups come through, someone will ask what role the trees might play as the nation addresses global warming. After all, forests soak up carbon dioxide as they grow. “We’ve always said that’s outside the scope of this project,” said Michael Keown,... “But those days have come and gone.”

WILLIAM YARDLEY 2009. Protecting the Forests, and Hoping for Payback. The New York Times November 29, 2009. http://www.nytimes.com/2009/11/29/science/earth/29trees.html. The Forest Service’s Dave Cleaves said “Forests serve an important role in sequestering or removing carbon dioxide from the atmosphere and today, their role is even more important because of climate change.  … Forests are the solution to absorbing carbon dioxide from the atmosphere and regulating temperatures. We must take an active role in keeping, planting and respecting forests for all they provide for us such as carbon, wood, flood control, wildlife habitat, and all the rest.” [FS newsletter] Engaging a Climate Ready Agency from Dave Cleaves, Forest Service Climate Change Advisor. April 30, 2013. http://www.fs.fed.us/climatechange/updates/April%202013%20Climate%20Update.pdf.

On March 28, 2017 the Trump Administration issued an executive order titled “Presidential Executive Order on Promoting Energy Independence and Economic Growth” which attempts to relieve agencies from the requirement to consider the effects of GHG emissions and climate change. https://www.whitehouse.gov/the-press-office/2017/03/28/presidential-executive-order-promoting-energy-independence-and-economi-1. Among other things, this executive order rescinds the CEQ guidance regarding consideration of climate change in federal decision-making, but the E.O. also recognizes that “[t]his order shall be implemented consistent with applicable law” and “all agencies should take appropriate actions to promote clean air and clean water for the American people, while also respecting the proper roles of the Congress and the States concerning these matters in our constitutional republic.” Trump seems to ignore the Constitutional principle that the job of the executive branch is to faithfully implement the will of Congress expressed through proper lawmaking. Congress passed NEPA which requires agencies to take a “hard look” at ALL relevant direct, indirect, and cumulative effects of major federal actions. The Trump administration cannot tell agencies to put on blinders to the effects of GHG emissions and climate change because NEPA requires that they take the blinders off. In short, Trump’s executive order attempts to unilaterally amend an act of Congress. This is not a proper exercise of executive authority. The agencies must therefore continue to carefully consider the effects of GHG emissions and climate change in all of their decisions.


Every decision subject to NEPA should recognize climate change as a reasonably foreseeable event and should carefully consider and analyze the issue of climate change from two perspectives: first, the cumulative effects of the proposed action plus the anticipated effects of climate change on the resources directly and indirectly affected the proposal, and second the extent to which the proposed action will tend to mitigate or exacerbate climate change by directly or indirectly emitting or sequestering greenhouse gases from both fossil deposits and the biosphere. This will help meet the objectives of NEPA by leading to more informed decision-making at all levels of government. See Petition Requesting That The Council On Environmental Quality Amend Its Regulations To Clarify That Climate Change Analyses Be Included In Environmental Review Documents. The International Center for Technology Assessment, NRDC, Sierra Club. February 28, 2008. http://web.archive.org/web/20100307220404/http://www.icta.org/doc/CEQ%20Petition%20Final%20Version%202-28-08.pdf 

GAO’s recent report finds that federal resource agencies including the Forest Service have not done enough to incorporate climate change mitigation and adaptation into their management. Out of 155 National Forests and 20 National Grasslands only 12 have land management plans that address climate change. GAO urged that all forest plans be amended to address climate change. 

In its written comments [on the GAO Report], Agriculture’s FS agreed with our recommendation, acknowledging the need to develop clear, written communication for resource managers that explains how they should address the effects of climate change, and the need to coordinate with other departments and agencies on resource management practices in preparing this guidance. FS said that the agency will work to address clarity in communicating climate change mitigation and adaptation strategies to field units.
GAO. 2007. CLIMATE CHANGE — Agencies Should Develop Guidance for Addressing the Effects on Federal Land and Water Resources. GAO 07-863. http://www.gao.gov/new.items/d07863.pdf. The GAO Report also notes “FS headquarters officials said that, although they have not provided specific guidance on addressing the effects of climate change, the agency’s planning process is designed to identify emerging issues, such as climate change, and respond in ways to promote the sustainability of the nation’s land and water resources [fn31] The FS land management planning handbook states the following: ‘Where data are available, consider the influence of climate change on the characteristics of ecosystem diversity.’” 

On July 10, 2007 Forest Service Chief Kimball responded to GAO asserting that —

“Forest Service field managers address the effects of climate change by managing for resilient ecosystems that sustain the production of goods and services in the face of uncertain future conditions. … [and] Climate change mitigation and adaptation strategies will be included in future [forest plan] revisions. [and] the Four Threats emphasize two immediate consequences of climate change for land management agencies: forest fire and invasive species. [and] Forest Service researchers are firmly established as world leaders in forest-carbon measurement and carbon accounting. [and] USDA’s Global Change Program Office was established to ensure that climate change issues are fully integrated into research, planning, and decision-making.” 
http://www.gao.gov/new.items/d07863.pdf. It’s time for the agencies to walk the talk and do the things it claims to be doing. Climate change represents significant new information that should trigger immediate re-evaluation of forest plan provisions allowing carbon stored in large old forests to be removed through logging.

On September 14, 2009 the Secretary of Interior issued a Secretarial Order No. 3289 mandating that “the Department must … continue its work … identifying … ways to reduce the Department’s carbon footprint. [including] develop[ing] … methodologies … for biological (e.g. forests and rangelands) carbon storage, [and] enhance[ing] carbon storage … in plants and soils.” http://web.archive.org/web/20091001133221/http://www.doi.gov/climatechange/SecOrder3289.pdf. Not logging mature & old-growth and documenting the carbon consequences of thinning young stands is a good start.

The NEPA analysis should start with an accurate and up-to-date inventory of carbon storage and carbon flows on federal lands in the project area. This is required by both the National Forest Management Act (16 USC §1601(a)(1)&(2)) and the Federal Land Policy & Management Act (43 USC §1711(A)). The NEPA analysis should disclose and consider that logging has several adverse consequences on GHG pools and flows:

1. Logging kills growing trees that would otherwise continue to capture and sequester carbon through photosynthesis. Logging therefore represents a forgone opportunity for carbon sequestration. Killing the trees also stops them from pumping carbon into the soil where a lot of carbon is stored. Forests deliver massive amounts of carbon into the soil as photosynthate that supports a vast below-ground ecosystem and as course woody debris. Logging kills the food supply for the below-ground ecosystem. “Contrary to commonly accepted patterns of biomass stabilization or decline, biomass was still increasing in stands over 300 years old in the Coast Range, the Sierra Nevada and the West Cascades, and in stands over 600 years old in the Klamath Mountains.” Tara Hudiburg, Beverly Law, David P. Turner, John Campbell, Dan Donato, And Maureen Duane 2009. Carbon dynamics of Oregon and Northern California forests and potential land-based carbon storage. Ecological Applications, 19(1), 2009, pp. 163–180 http://terraweb.forestry.oregonstate.edu/pubs2/Hudiburg2009EA.pdf. Recent science affirms the carbon value of large and old trees:

“[T]rees accelerate their growth as they get older and bigger, a global study has found. The findings, reported by an international team of 38 researchers in the journal Nature, overturn the assumption that old trees are less productive. It could have important implications for the way that forests are managed to absorb carbon from the atmosphere. "This finding contradicts the usual assumption that tree growth eventually declines as trees get older and bigger," said Nate Stephenson, the study's lead author and a forest ecologist with the US Geological Survey (USGS). "It also means that big, old trees are better at absorbing carbon from the atmosphere than has been commonly assumed." … "Rapid growth in giant trees is the global norm, and can exceed 600kg per year in the largest individuals," say the authors. The study also shows old trees play a disproportionately important role in forest growth. Trees of 100cm in diameter in old-growth western US forests comprised just 6% of trees, yet contributed 33% of the annual forest mass growth.”

Vidal, John 2014. NEWS: Trees accelerate growth as they get older and bigger, study finds - Findings contradict assumption that old trees are less productive and could have important implications for carbon absorption” The Guardian, Jan 15, 2014. http://www.theguardian.com/environment/2014/jan/15/trees-grow-more-older-carbon [citing Stephenson, N. L., A. J. Das, et al. 2014. Rate of tree carbon accumulation increases continuously with tree size. Nature | Letter (2014) doi:10.1038/nature12914 https://ir.library.oregonstate.edu/xmlui/bitstream/handle/1957/47239/HarmonMarkForestryRateTreeCarbon.pdf (“Thus, large, old trees do not act simply as senescent carbon reservoirs but actively fix large amounts of carbon compared to smaller trees; at the extreme, a single big tree can add the same amount of carbon to the forest within a year as is contained in an entire mid-sized tree. The apparent paradoxes of individual tree growth increasing with tree size despite declining leaf-level8, 9, 10 and stand-level10 productivity can be explained, respectively, by increases in a tree’s total leaf area that outpace declines in productivity per unit of leaf area and, among other factors, age-related reductions in population density.”)]. Also, “foregone CO2 sequestration has the same impact on the climate as increased CO2 emissions.” Are Forests the New Coal? A Global Threat Map of Biomass Energy Development. http://environmentalpaper.org/wp-content/uploads/2018/11/Threat-Map-Briefing-Are-Forests-the-New-Coal-01.pdf  citing  Brack, Duncan. The Impacts of the Demand for Woody Biomass for Power and Heat on Climate and Forests. Chatham House. February 2017. https://www.chathamhouse.org/publication/impacts-demand-woody-biomass-power-and-heat-climate-and-forests    

2. Thinning and partial logging are not carbon neutral. D. Zhou, S. Q. Zhao, S. Liu,  and J. Oeding. 2013. A meta-analysis on the impacts of partial cutting on forest structure and carbon storage. Biogeosciences, 10, 3691–3703, 2013. https://www.biogeosciences.net/10/3691/2013/bg-10-3691-2013.pdf (“[W]e compiled a database of 81 papers published between 1973 and 2011 that reported the impacts of partial cutting on either the forest structure and/or C storage  … Overall, partial cutting decreased stand basal area and volume significantly by 34.2 and 28.4 %, … relative to the uncut controls in our compiled dataset. Closely related to the structure dynamics, the C stored in AGBC [aboveground biomass carbon] decreased significantly by 43.4% … [C]utting intensity had a significant and negative correlation with stand basal area, volume, and AGBC, … , [I]t will remain difficult to determine how much time is needed for a complete recovery since there were no observations on AGBC longer than 42 yr in our synthesized database.”)

3. The final report of the Oregon Global Warming Commission’s Forest Carbon Accounting Project found that "Based on credible evidence today, forest harvest does not appear to result in net carbon conservation when compared to carbon retention in unharvested forests. ... The evidence is that significant amounts of carbon are lost at each stage in timber harvest and processing into wood products, and in decomposition at the end of useful product life. Meanwhile, trees remaining in forests are actively withdrawing carbon from the atmosphere. The forest stores and conserves carbon more effectively and for longer periods of time than do most products derived from harvested trees. While individual trees will die and release their carbon, the forest can continue to renew itself, maintaining and adding to its quantities of sequestered carbon. ... [E]xtractive logging for all purposes – that is, harvesting and removing (mostly) live trees with their carbon stores – will reduce the total amount of carbon that otherwise might be expected to remain in long-term forest storage." Oregon Global Warming Commission 2018. Forest Carbon Accounting Project – Final Report. November 2018. https://static1.squarespace.com/static/59c554e0f09ca40655ea6eb0/t/5c094beaaa4a99fa6ad4dcde/1544113138067/2018-OGWC-Forest-Carbon-Accounting-Report.pdf 
4. Logging “captures mortality” and truncates the “essential link between live and dead biomass pools” which interferes with the process of accumulation of dead wood biomass. “As forest stands grow older, dead biomass pools increase unless timber harvest removes live trees. Aggressive management reduces tree mortality which is input into dead biomass carbon pools; the result is the extremely low level of dead biomass, especially coarse woody debris in intensively managed forests.” Krankina, O. 2008. REVIEW of Sierra Pacific Industries Report – “Carbon Sequestration in Californian Forests: Two Case Studies in Managed Watersheds” prepared for Defenders of Wildlife and others. http://web.archive.org/web/20081121203052/http://savethesierra.org/downloads/SPI_Review.pdf. “Allocation of C to dead wood pools increases with forest stand development and, in some cases, compensates for declining growth rates in older trees in terms of total ecosystem biomass accumulations (Harmon, 2001).” Nunery, J.S., Keeton, W.S., Forest carbon storage in the northeastern United States: Net effects of harvesting frequency, post-harvest retention, and wood products. Forest Ecol. Manage. (2010), doi:10.1016/j.foreco.2009.12.029. http://www.maforests.org/Keeton.pdf 

5. Avoided logging of mature & old-growth forest = avoided emissions of GHG. Logging accelerates the rate of decomposition of wood through several mechanisms. 

a. Logging raises soil temperature thereby increasing the rate of microbial respiration and decay of woody debris and soil carbon, which converts carbon to gaseous CO2 that is readily transferred to the atmosphere. Caitlin E. Hicks Pries, C. Castanha, R. Porras, M. S. Torn. 2017. The whole-soil carbon flux in response to warming. PUBLISHED ONLINE 09 MAR 2017. DOI: 10.1126/science.aal1319. http://science.sciencemag.org/content/early/2017/03/08/science.aal1319. Also, Margaret Torn et al 2014. The Effects of a Warmer Climate on Soil Carbon Cycling (presentation). https://dl.sciencesocieties.org/publications/meetings/download/pdf/2014am/85430 (Soil warming “increases decomposition of both old and recently-fixed soil carbon.”)

b. Logging decreases the average piece size, and increases the surface area of the wood, thereby increasing the area exposed to biological decomposition. 

c. Logging debris is often burned, or as hog fuel, biomass, etc.

6. Some argue that logging is helpful because carbon is sequestered in wood products, but this assertion needs scrutiny. 
The agency should fully mitigate for the effects of increased warming due to carbon emissions that result from logging for the full time period that the logging alternative stores less carbon than the no-logging alternative. 

Projects involving partial removal should analyze and consider the following factors:
· As stands develop from young to mature to old they recruit large amounts of material from the live tree pool to the dead wood pool which continues to accumulate large amounts of carbon for centuries. Logging, even thinning, captures that mortality and can dramatically affect the accumulation of carbon in the dead wood pool.
· Thinning might help or hinder forest growth. Focusing tree growth of fewer stems may, over the long-term, increase the size, vigor, and longevity of the trees and increase ratio of wood volume to surface area which helps slow decay. But even if the growth rate of individual trees may be enhanced by thinning, the growth rate of the stand as a whole will decrease due to the removal of many growing trees. The increase in volume growth on retained trees is less than the total volume growth of the whole stand in the absence of thinning. Furthermore, thinning can damage residual trees’ roots, stems, and canopies which may inhibit growth rates (See Table 2 in Han-Sup Han and Loren D. Kellogg. 2000. Damage Characteristics in Young Douglas-fir Stands from Commercial Thinning with Four Timber Harvesting Systems. Western Journal of Applied Forestry. 15(1):27-33. http://andrewsforest.oregonstate.edu/research/related/ccem/pdf/WJAF.pdf );
· Opening the canopy warms the soil and litter layers and increases the rate of soil respiration and CO2 emissions which is controlled in part by temperature. The agencies should maintain the cooling effect of forest canopy in order to keep soil carbon immobilized. J. A. Forrester, D. J. Mladenoff, A. W. D’Amato, S. Fraver, D. L. Lindner, N. J. Brazee, M. K. Clayton, S. T. Gower. 2015. Temporal trends and sources of variation in carbon flux from coarse woody debris in experimental forest canopy openings. Oecologia, July 2015 http://link.springer.com/article/10.1007%2Fs00442-015-3393-4 (“Pulses of respiration from coarse woody debris (CWD) have been observed immediately following canopy disturbances  … CO2 flux from CWD was strongly and positively related to wood temperature…”); Fang, J. 2010. Soils emitting more carbon dioxide - Trend could exacerbate global warming. Scientific American | March 24, 2010. http://www.scientificamerican.com/article.cfm?id=soils-emit-carbon-dioxide. Bond-Lamberty and Thomson, 2010. Temperature-associated increases in the global soil respiration record, Nature 464, 579-582 (25 March 2010) | doi:10.1038/nature08930, http://www.nature.com/nature/journal/v464/n7288/full/nature08930.html ; Karhu, K., Fritze, H., Hämäläinen, K., Vanhala, P., Jungner, H., Oinonen, M., Sonninen, E., Tuomi, M., Spetz, P. & Liski, J. 2010. Temperature sensitivity of soil carbon fractions in boreal forest soil. Ecology 91(2): 370-376. http://www.ymparisto.fi/default.asp?contentid=351875&lan=en. Francesca M. Hopkins, Margaret S. Torn, and Susan E. Trumbore. 2012. Warming accelerates decomposition of decades-old carbon in forest soils. PNAS June 26, 2012 vol. 109 no. 26 E1753-E1761. http://www.pnas.org/content/109/26/E1753.full.pdf (“Consistent with global ecosystem model predictions, the temperature sensitivity of the carbon fixed more than a decade ago was the same as the temperature sensitivity for carbon fixed less than 10 y ago. However, we also observed an overall increase in the mean age of carbon respired at higher temperatures…”). PNW Research Station 2012. Science Findings: Logging Debris Matters: Better Soil, Fewer Invasive Plants. issue one hundred forty five / August 2012. Mazza, R. ed. http://www.fs.fed.us/pnw/sciencef/scifi145.pdf (“... cooler soil temperatures led to slower soil respiration, and thus less carbon dioxide was released to the atmosphere…”); Kristiina Karhu, Marc D. Auffret, Jennifer A. J. Dungait, David W. Hopkins, James I. Prosser, Brajesh K. Singh, Jens-Arne Subke, Philip A. Wookey, Göran I. Ågren, Maria-Teresa Sebastià, Fabrice Gouriveau, Göran Bergkvist, Patrick Meir, Andrew T. Nottingham, Norma Salinas, Iain P. Hartley. 2014. Temperature sensitivity of soil respiration rates enhanced by microbial community response. Nature. Volume 513, page 81. 4 Sept 2014. Doi:10.1038/nature13604. http://www.nature.com/articles/nature13604.epdf. [Summarized: “The microbes that break down stored carbon are also likely to become more active in a warmer world, according to a 2014 study published in Nature. The study looked at microbes in 22 different kinds of soil from along a climatic gradient, testing samples of soil from the Arctic to the Amazon. They found that as temperature increased, the respiratory activity of the microbes in the soil also increased, releasing more carbon dioxide — and that effect was most pronounced in northern soils, which tend to store more carbon than soils at other latitudes.” NATASHA GEILING. Is 2015 The Year Soil Becomes Climate Change’s Hottest Topic? APRIL 29, 2015. Think Progress.  http://thinkprogress.org/climate/2015/04/29/3652020/global-soil-week-forum-recap/]; Caitlin E. Hicks Pries, C. Castanha, R. Porras, M. S. Torn. 2017. The whole-soil carbon flux in response to warming. PUBLISHED ONLINE 09 MAR 2017. DOI: 10.1126/science.aal1319. http://science.sciencemag.org/content/early/2017/03/08/science.aal1319; Margaret Torn et al 2014. The Effects of a Warmer Climate on Soil Carbon Cycling (presentation). https://dl.sciencesocieties.org/publications/meetings/download/pdf/2014am/85430  (Soil warming “increases decomposition of both old and recently-fixed soil carbon.”); J. M. Melillo, S. D. Frey, K. M. Deangelis, W. J. Werner, M. J. Bernard, F. P. Bowles, G. Pold, M. A. Knorr, A. S. Grandy.  2017. Long-term pattern and magnitude of soil carbon feedback to the climate system in a warming world. Science. 06 Oct 2017: Vol. 358, Issue 6359, pp. 101-105. DOI: 10.1126/science.aan2874. http://science.sciencemag.org/content/358/6359/101;  

· Increased light levels could increase the rate of photodegradation of lignin thus allowing increased microbial access to cellulose and increasing respiration rates. Amy T. Austin, Carlos L. Ballaré. 2010. Dual role of lignin in plant litter decomposition in terrestrial ecosystems. PNAS March 9, 2010. Vol. 107 no. 10 4618-4622. doi:10.1073/pnas.0909396107 http://www.pnas.org/content/107/10/4618.full.pdf .
· Thinning may increase or decrease fire hazard depending on the complex interaction of fuel structure (thinning may reduce small surface and ladder fuels or increase slash and remove medium and large trees that are relatively fire tolerant) and microclimate effects (thinning makes the stand hotter-drier-windier); 
· Thinning may increase stand diversity and the fraction of carbon stored in species other than dominant crop trees.
· Thinning in mid-seral and mature forests will “capture mortality” and truncate the important process of accumulating carbon pools in the forest floor. See Geisen, T. et al. 2008. Four centuries of soil carbon and nitrogen change after stand-replacing fire in a forest landscape of the western Cascade Range of Oregon. Canadian Journal of Forest Resources 38:2455-2464; and Thomas William Giesen. 2005. Four Centuries of Soil Carbon and Nitrogen Change After Severe Fire in a Western Cascades Forest Landscape. MS THESIS. Oregon State University. Building up carbon stores in the forest floor takes time, and if the slow-to-decompose large material is removed from the site, the high rates of carbon accumulation found in old forests are not likely to materialize.
· There is no bonus wood from thinning. “In this as in other LOGS installations, the unthinned plots have consistently produced more total volume (CVTS) than any of the thinning treatments.” Curtis, Robert O.; Marshall, David D. 2009. Levels-of-growing-stock cooperative study in Douglas-fir: report no. 18—Rocky Brook, 1963–2006. Res. Pap. PNW-RP-578. Portland, OR: U.S. Department of Agriculture, Forest Service, Pacific Northwest Research Station. 91 p. http://www.fs.fed.us/pnw/pubs/pnw_rp578.pdf. “[T]he data have not supported early expectations of ‘bonus’ volume from thinned stands compared with unthinned. … [T]hinnings that are late or heavy can actually decrease harvest volume considerably.” Talbert and Marshall. 2005. Plantation Productivity in the Douglas-fir Region Under Intensive Silvicultural Practices: Results From Research And Operations. Journal of Forestry. March 2005. pp 65-70 citing Curtis and Marshall. 1997. LOGS: A Pioneering Example of Silvicultural Research in Coastal Douglas-fir. Journal of Forestry 95(7):19-25. Also, “Thinning as a traditional forestry tool is fundamentally a density management technique that manages the trade-offs between stand-level productivity and individual tree vigor (Long 1985).” Blue Mountains Forest Plan Revision FEIS, p 252. https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fseprd584613.pdf. 
· In May of 2011, a study on the effects of thinning and biomass utilization on carbon release and storage was published by Oregon State University. Among the findings of the study were: • Forest carbon pools always immediately decreased as a result of thinning, with reductions increasing as a function of heavier thinning. • After thinning, carbon pools remain lower throughout a 50-year period. • Carbon pool estimates for thinned stands remained lower even after accounting for carbon transferred to wood products. Clark, J., J. Sessions, O. Krankina, T. Maness. 2011. Impacts of Thinning on Carbon Stores in the PNW: A Plot Level Analysis. College of Forestry, Oregon State University. Corvallis, OR http://switchboard.nrdc.org/blogs/ngreene/Impacts%20of%20Thinning%20on%20Carbon%20Stores%20in%20the%20PNW_Final%20Report.pdf 
· See also, Center for Biological Diversity et al., March 17, 2017 comments on the California Forest Carbon Plan (January 20, 2017 Draft). http://www.biologicaldiversity.org/campaigns/debunking_the_biomass_myth/pdfs/Forest_Carbon_Plan_Comments.pdf; and CBD et al, April 8, 2016 Comments on the California Forest Carbon Concept Paper. http://www.fire.ca.gov/fcat/downloads/CBD-Comments_reFCAT_ForestCarbonPlanConceptPaper_04082016.pdf 

What does adequate NEPA analysis look like? http://web.law.columbia.edu/climate-change/resources/nepa-and-state-nepa-eis-resource-center#Federal Guidelines. The Forest Service has started to answer that question …

“In recognizing agency responsibility to consider climate change, the responsible official can cite the Forest Service mission to ‘sustain the health, diversity, and productivity of the Nation’s forests and grasslands to meet the needs of present and future generations’ and state how their decision considered climate change issues. 

… Climate change effects include the effects of agency action on global climate change and the effects of climate change on a proposed project. 

… Scoping is useful to determine if climate change issues are specifically related to the proposed action. Refrain from prematurely dismissing climate change issues as “outside the scope” of the analysis and use the interdisciplinary team and other sources to identify potential cause-effect relationships (if they exist) between the proposal and climate change. 

… Alternatives may include mitigation measures to reduce GHG emissions, affect carbon cycling, or enhance adaptive capacity. 

… Many proposed projects and programs will emit greenhouse gases (direct effect) and, thus, contribute to the global concentration of greenhouse gases that affect climate (indirect effect). Quantifying greenhouse gases emitted and/or sequestered may help choose between alternatives based on relative direct effects trade-offs. Forest Service decisions having the potential to emit or sequester more greenhouse gases; … may be best informed by quantitative analyses. 

… Qualitative effects disclosure for a project’s impacts on GHG emissions and carbon sequestration should be couched in the ecosystem’s role in the carbon cycle. … Forests play a major role in the carbon cycle.

… It may be appropriate for the decision document rationale to include some indication of how climate change considerations (if any) were weighed during decisionmaking. These statements should reference relevant NEPA documents, assessments, and science to substantiate findings. 

… [W]hen responding to comments about climate change [the agency may] 1. Modify alternatives including the proposed action. 2. Develop and evaluate alternatives not previously given serious consideration by the Agency. 3. Supplement, improve, or modify the analysis. 4. Make factual corrections. 5. Explain why the comments do not warrant further agency response …” 

USDA Forest Service. 2009. Climate Change Considerations in Project Level NEPA Analysis. January 13, 2009. http://www.fs.fed.us/emc/nepa/climate_change/includes/cc_nepa_guidance.pdf. http://www.fs.fed.us/emc/nepa/climate_change/includes/cc_cover_letter.pdf. Note this document has some serious shortcomings. It completely misses the contribution of logging to GHG emissions and it fails to recognize the useful role of NEPA’s requirement for cumulative impacts analysis to address the programmatic effects of the agencies’ forest management programs. The project-level effects of logging must be linked to the cumulative global effects of climate change through a credible cumulative effects analysis. The FS’ assertion that “Because the context of individual projects and their effects cannot be meaningfully evaluated globally to inform individual project decisions, it is not possible and it is not expected that climate change effects can be found to be ‘significant’ under NEPA and therefore require EIS preparation.” Is absurd and erroneous. Recognizing the significant global impact of collective project-level actions, it is clear that a programmatic EIS is needed and a project-level FONSIs are inappropriate until one is done.

The following is an excerpt from Ron Bass’s presentation, “NEPA and Climate Change: What Constitutes a Hard Look?”

The recommended 10-step approach takes into consideration the existing provisions of the NEPA regulations, recent court decisions, and various state programs. The steps conform to the main elements of a NEPA document.

Affected Environment
Step 1 – Describe the existing global context in which climate change impacts are occurring and are expected to continue to occur in the future.

Step 2 – Summarize any relevant state laws that address climate change.

Step 3 – Describe any relevant national, statewide, and regional GHG inventories to which the project will contribute.
Environmental Consequences
Step 4 – Quantify the project’s direct and indirect GHG emissions.

Step 5 – Convert the GHG emissions into carbon equivalents using an established “carbon calculator.”

Step 6 – Discuss whether the project would enhance or impede the attainment of applicable state GHG reduction.

Step 7 – Describe the cumulative global climate change impacts to which the proposed action would contribute, i.e., the impacts of the project on climate change. (This may use the same information as in Step 1.)

Step 8 – Describe how the impacts of global climate change could manifest themselves in the geographic area in which the project is proposed, and therefore potentially affect the project, i.e., the impacts of climate change on the project (e.g., sea level rise could affect a coastal project).
Alternatives
Step 9 – Include alternatives that would meet the project objectives but would also reduce GHG emissions.
Mitigation Measures
Step 10 – Identify mitigation measures that would reduce GHG emissions, including both project design or operational changes and potential compensatory mitigation (e.g., carbon offsets).

DOE 2009. NEPA and Climate Change: “Don’t Do Nothing” NEPA Lessons Learned - Quarterly Report. June 1, 2009. http://energy.gov/sites/prod/files/LLQR-2009-Q2.pdf citing Ron Bass 2008. Evaluating Greenhouse Gases and Climate Change Impacts Under NEPA: Ten Steps to Taking a Hard Look. ICF/Jones & Stokes. Impact Report Nov. 2008. http://www.icfi.com/insights/white-papers/2008/evaluating-greenhouse-gases-and-climate-change-impacts-under-nepa-ten-steps-to-taking-a-hard-look.

NEPA’s requirement to take a “hard look” requires the agency to consider the effects of logging-related GHG emissions. This includes:

Disclose whether the cumulative effects of logging-related GHG emissions are consistent with emissions reduction goals established by state or federal government or international agreements.   In Paris on December 12, 2015 the ​United Nations - Framework Convention on Climate Change​ agreed to a landmark climate agreement including Article 5 which says “Parties should take action to conserve and enhance, as appropriate, sinks and reservoirs of greenhouse gases as referred to in Article 4, paragraph 1(d), of the Convention, including forests.” #COP21, aka Paris Agreement. http://unfccc.int/resource/docs/2015/cop21/eng/l09r01.pdf 

   “In November 2014, in a historic joint announcement with China, President Obama laid out an ambitious but achievable target to reduce greenhouse gas emissions in the United States in the range of 26 to 28 percent below 2005 levels by 2025.” https://www.whitehouse.gov/the-press-office/2014/11/11/us-china-joint-announcement-climate-change 

   On June 25, 2013, President Obama released his Climate Action Plan which includes forest conservation among the “first pillar”
 of efforts to reduce emissions, saying: “Preserving the Role of Forests in Mitigating Climate Change: America’s forests play a critical role in addressing carbon pollution, removing nearly 12 percent of total U.S. greenhouse gas emissions each year. … Conservation and sustainable management can help to ensure our forests continue to remove carbon from the atmosphere … ” http://www.whitehouse.gov/sites/default/files/image/president27sclimateactionplan.pdf “[A]dvancing efforts to protect our forests” is also mentioned in the 6th U.S. Climate Action Report under the United Nations Framework Convention on Climate Change (UNFCCC). The agency should advance this national climate goal by conserving public forests. Carbon emissions from logging public lands directly conflict with this important national goal and indicate potential significant impacts requiring an EIS. 

 In 2007, the Oregon legislature passed HB 3543 that codifies Governor Kulongoski’s greenhouse gas reduction goals: namely, by 2010 to begin to reduce greenhouse gas emissions, by 2020 to achieve greenhouse gas levels 10% less than 1990 levels and by 2050 to achieve greenhouse gas levels 75% below 1990 levels.  ORS § 468A.205. The agency should also strive to harmonize with State of Oregon statewide land-use planning goals (adopted in administrative rules) that prohibit land use activities that exceed the “carrying capacity” of air and water resources. OAR 660-015-0000(5) - (6).  The Department of Land Conservation and Development (DLCD) defines “carrying capacity” as a “Level of use which can be accommodated and continued without irreversible impairment of natural resources productivity, the ecosystem and the quality of air, land, and water resources.” There is a large body of science indicating that we are already beyond the level of CO2 in our atmosphere that can be described as safe or reversible.

   Logging related GHG emissions (and forgone opportunities for increased storage of carbon in forests) will conflict with these state, federal and international GHG reduction goals.

Disclose the Social Cost of Carbon Dioxide as a proxy for the impacts of GHG emissions. Gifford Pinchot said "Where conflicting interests must be reconciled, the question shall always be answered from the standpoint of the greatest good of the greatest number in the long run." The social cost of carbon dioxide emissions is a useful yardstick for measuring “the greatest good to the greatest number” because it allows the agency to compare the centralized economic value of timber to the decentralized economic costs of greenhouse gases emissions from logging.

   GHG emissions from fossil fuels, logging, and other land management activities impose significant costs on society, such as the cost of damage caused by climate change and the costs of adapting to climate change and the cost of sequestering carbon to mitigate emissions. The Social Cost of Carbon Dioxide could be referred to as the “climate misery index” related to the human impacts of greenhouse gas emissions. CEQ’s draft guidance on NEPA and Climate Change recognizes that the Social Cost of Carbon Dioxide (SCC) is a “harmonized, interagency metric that can provide decision-makers and the public with some context for meaningful NEPA review.” 79 Fed. Reg. 77802, 77827. “The SCC estimates the benefit to be achieved, expressed in monetary value, by avoiding the damage caused by each additional metric ton (tonne) of carbon dioxide (CO2) put into the atmosphere. Ruth Greenspan and Dianne Callan, World Resources Institute, More than Meets the Eye: The Social Cost of Carbon in U.S Climate Policy, in Plain English (July 2011) at 1, http://pdf.wri.org/more_than_meets_the_eye_social_cost_of_carbon.pdf; Wentz, J. 2016. EPA’s Use of the Social Cost of Carbon is Not Arbitrary or Capricious http://blogs.law.columbia.edu/climatechange/2016/03/07/epas-use-of-the-social-cost-of-carbon-is-not-arbitrary-or-capricious/. The NEPA analysis should carefully disclose these social costs. The express purpose of SCC analysis is to provide an apples-to-apples basis for comparing a project’s economic benefits with GHG pollution impacts (costs). Where SCC is not analyzed and disclosed, these impacts (costs) are hidden from the public and, in fact, often “paid for” by the broader environment and public in the form of degraded ecological resiliency, public health impacts, and more. 

For an example of how the social cost of carbon can be incorporated into NEPA analysis see Niemi (2015):

Summary

Actions that reduce the amount of carbon stored in federal forests contribute to disruption of the global climate by increasing atmospheric concentrations of carbon dioxide. The climate disruption raises the risk of economic harm—locally, nationally, and globally—from extreme weather events, higher temperatures, changes in precipitation, rising sea levels, acidification of oceans, and changes in ecosystems. Laws and executive orders require managers of federal forests to account for these risks. This paper describes the recent failure of the Bureau of Land Management (BLM), to satisfy the requirements. It also describes the steps the BLM must take to meet its obligations, and illustrates the method the BLM and other federal forest management agencies should use to account for carbon-related risks in the future. 

The BLM failed to account for climate-related risks when it selected its Preferred Alternative for managing federal forests in western Oregon. If implemented, this alternative would yield more timber but less forest carbon than another alternative. Using old data and a conservative view of risk, the BLM provided information that indicates the additional climate-related costs may: 

• Outweigh the additional timber-related benefits by 2-to-1. 

• Equal $91,000 per additional timber-related job. 

• Equal $4 for every $1 of additional timber-related payments to local counties. 

Current data, plus a widely accepted view of risk indicates the additional climate-related costs may: 

• Outweigh the additional timber-related benefits by more than 30-to-1. 

• Equal $1.6 million per additional timber-related job. 

• Equal $68 for every $1 of additional timber-related payments to local counties. 

The BLM disregarded this information when choosing its Preferred Alternative. To satisfy its legal and administrative requirements, the BLM should fully and clearly describe the climate related risks that accompany the Preferred Alternative, and explain its justification for imposing these risks on the individuals, households, businesses, and communities that would bear them. This justification should address both the reduction in overall economic wellbeing that would result from implementing the Preferred Alternative and the moral issues that arise from imposing climate-related risk on those that would not enjoy the timber benefits.
Niemi, E. 2015. Accounting for Climate-Related Risks In Federal Forest-Management Decision, 10 May 2015 [draft]. Federal Forest Carbon Coalition Background Paper 2015–2. http://static1.1.sqspcdn.com/static/f/551504/26259333/1432605642583/SocialCostsOfCarbonOClandsNiemiMay2015.pdf?token=wDqoa5RkP8EoBLlsRWIPPRuahzg%3D. Niemi (2015) explained that “Moore and Diaz (2015) found that accounting for the impacts of climate on economic growth increases the Interagency Working Group’s estimates of the social cost of carbon by a factor of six.” citing Moore, F.C., and D.B. Diaz. 2015. “Temperature Impacts on Economic Growth Warrant Stringent Mitigation Policy.” Nature Climate Change. 12 January. http://www.eenews.net/assets/2015/01/13/document_cw_01.pdf (“Optimal climate policy in this model stabilizes global temperature change below 2 ◦C by eliminating emissions in the near future and implies a social cost of carbon several times larger than previous estimates. A sensitivity analysis shows that the magnitude of climate change impacts on economic growth, the rate of adaptation, and the dynamic interaction between damages and GDP are three critical uncertainties requiring further research. In particular, optimal mitigation rates are much lower if countries become less sensitive to climate change impacts as they develop, making this a major source of uncertainty and an important subject for future research.”)

   The Trump administration’s new estimate of the social cost of carbon dioxide emissions cannot be used in NEPA analyses because it includes only effects in the U.S., and excludes effects occurring in other countries. NEPA does not allow such as arbitrary distinction. CEQ requires that “Agencies must analyze indirect effects, which are caused by the action, are later in time or farther removed in distance, but are still reasonably foreseeable,.… CEQ has determined that agencies must include analysis of reasonably foreseeable transboundary effects of proposed actions in their analysis of proposed actions in the United States.” July 1, 1997 Memo from CEQ Chair Kathleen McGinty to the Heads of Agencies, RE: Transboundary Environmental Impacts. http://ceq.hss.doe.gov/nepa/regs/transguide.html
NEPA does not require agencies to monetize adverse impacts in all cases. See 40 C.F.R. § 1502.23. The statute does, however, require agencies to take a hard look at the “ecological …, aesthetic, historic, cultural, economic, social, [and] health,” effects of its actions, “whether direct, indirect, or cumulative.” 40 C.F.R. § 1508.8. Monetization of costs may be required where available “alternative mode[s] of [NEPA] evaluation [are] insufficiently detailed to aid the decision-makers in deciding whether to proceed, or to provide the information the public needs to evaluate the project effectively.” Columbia Basin Land Prot. Ass’n v. Schlesinger, 643 F.2d 585, 594 (9th Cir. 1981); see also Ctr. for Biological Diversity v. Nat’l Highway Traffic Safety Admin., 538 F.3d 1172, 1201 (9th Cir. 2008) (NHTSA violated NEPA where it failed to monetize the benefits of GHG emission reductions from more stringent fuel economy standards even while it monetized the adverse costs of such standards due to depressed automobile sales and employment). In another recent case concerning an energy infrastructure project, where the agency’s NEPA analysis quantified greenhouse gas emissions but claimed that it was impossible to discuss the effects thereof, the court ruled that the agency’s refusal to use the social cost of carbon to illustrate the impact of these emissions was arbitrary and capricious. High Country Conservation Advocates v. United States Forest Serv., 52 F. Supp. 3d 1174, 1190-91 (D. Colo. 2014); see also Montana Envt’l Info. Ctr. v. U.S. Office of Surface Mining, 274 F. Supp. 3d 1074, 1097 (D. Mont. 2017), amended in part, adhered to in part sub nom. Montana Envtl. Info. Ctr. v. United States Office of Surface Mining, No. CV 15-106-MDWM, 2017 WL 5047901 (D. Mont. Nov. 3, 2017).

Although they likely underestimate the true costs of GHG emissions, the IWG’s social cost metrics remain the best estimates yet produced by the federal government for monetizing the impacts of GHG emissions and are “generally accepted in the scientific community,” 40 C.F.R. § 1502.22(b)(4). This is true notwithstanding Executive Order 13,783, which disbanded the Interagency Working Group and formally withdrew its technical support documents. Exec. Order. No. 13,783 § 5(b), 82 Fed. Reg. 16,093 (Mar. 28, 2017). Indeed, that Executive Order did not find fault with any component of the IWG’s analysis. To the contrary, it encourages agencies to “monetiz[e] the value of changes in greenhouse gas emissions” and instructs agencies to ensure such estimates are “consistent with the guidance contained in OMB Circular A-4.” Id. § 5(c). The IWG tool, however, illustrates how agencies can appropriately comply with the guidance provided in Circular A-4: OMB participated in the IWG and did not object to the group’s conclusions. As agencies follow the Circular’s standards for using the best available data and methodologies, they will necessarily choose similar data, methodologies, and estimates as the IWG, since the IWG’s work continues to represent the best estimates presently available. Richard L. Revesz et al., Best Cost Estimate of Greenhouse Gases, 357 SCIENCE 6352 (2017) (explaining that, even after Trump’s Executive Order, the social cost of greenhouse gas estimate of around $50 per ton of carbon dioxide is still the best estimate), http://policyintegrity.org/files/publications/Science_SCC_Letter.pdf. Thus, the IWG’s 2016 update to the estimates of the social costs of greenhouse gases remains the best available and generally accepted tool for assessing the impact of greenhouse gas emissions, notwithstanding the fact that this document has formally been withdrawn. U.S. Interagency Working Group on the Social Cost of Greenhouse Gases (IWG), “Technical support document: Technical update of the social cost of carbon for regulatory impact analysis under executive order 12866 & Addendum: Application of the methodology to estimate the social cost of methane and the social cost of nitrous oxide” (August 26, 2016), available at https://obamawhitehouse.archives.gov/sites/default/files/omb/inforeg/scc_tsd_final_clean_8_26_16.pdf. The estimates of social cost are based on reasonable forecasts of the actual physical effects greenhouse gas emissions will have on the environment, including temperature, sea level rise, ecosystem services, and other physical impacts, together with assessments of how these physical changes will impact agriculture, human health, etc. The social cost protocol identifies the social cost imposed by a ton of emissions’ pro rata contribution to these environmental problems. As explained above, this either amounts to an assessment of physical impacts or the best available generally accepted alternative to such an assessment; either way, the tool is appropriate for use under NEPA. 40 C.F.R. § 1502.22(b)(4). Uncertainty as to the most appropriate discount rate to use in calculating the SCC is a reason to provide social cost estimates using the range of plausible rates—which FERC and other agencies have done (See, e.g., FERC, Final EIS, Constitution Pipeline and Wright Interconnect Projects, CP13-499 (Oct. 2014), Accession No. 20141024-4001, at 4-256 to 4-257 (“For 2015, the first year of project operation, … the project’s social cost of carbon for 2015 would be $1,638,708 at a discount rate of 5 percent, $5,325,802 at 3 percent, and $8,330,100 at 2.5 percent.”))— but it is not a reason for ignoring the social cost of greenhouse gas emissions entirely. Center for Biological Diversity 538 F.3d at 1200 (disagreement over cost of carbon emissions does not allow agency to forgo estimating cost where, “while the record shows … a range of values, the value of carbon emissions reduction is certainly not zero.”).

Any assertion that it is impossible to discuss the impact or significance of the Project’s greenhouse gas emissions is arbitrary. Agencies must use available generally accepted tools to address the impact of these emissions, 40 C.F.R. 1502.22, and employ reasonable forecasting in its analysis. The agency’s refusal to use available modeling tools, such as the estimates of the social cost of carbon and other greenhouse gases, violates NEPA.

Avoid “before-and-after” carbon accounting

Some NEPA analyses say that logging is carbon neutral because the forest captures and stores the same pre-harvest amount of carbon after a period of regrowth. This is highly misleading. The proper analysis requires comparison of the amount of carbon with the project and without the project, not before and after logging. This is not only required to accurately determine the effect of vegetation removal on forest carbon storage but it is also consistent with NEPA requirements to compare action and no action alternatives.

The only way to properly evaluate the net carbon impacts of energy from forest biomass [or any vegetation management] is to estimate … net change in atmospheric CO2 levels over time with and without the harvest of wood biomass for energy. …[I]t is necessary to construct a baseline, or control, scenario (that is no biomass harvest). … Once a baseline is established, one can assess how switching to wood biomass would change atmospheric carbon levels. … [T]he information provided by only comparing forest carbon stocks before and after biomass harvest could be a very misleading indicator of the impact of biomass energy on the atmosphere.

Cardellichio, P., Walker, T. 2010. Commentary: The Manomet Study Got the Biomass Carbon Accounting Right. The Forestry Source. 4 Nov 2010. https://web.archive.org/web/20110420145203/http://www.nxtbook.com:80/nxtbooks/saf/forestrysource_201011/index.php.

Even a before-after ecological study design should emply a control. See Krebs, C. J. 1999. Ecological methodology. Second edition. Addison Wesley Longman Inc, Menlo Park, California, USA.
The Carbon Value of Wood Products is Over-estimated. 

Forest Service NEPA analyses often state “Utilizing trees to create long-lived wood products sequesters carbon (IPCC 2007) (FAO 2007) (Stavins 2005) (Upton 2007). Some have shown that using wood to build houses has a more favorable carbon balance when compared to other building materials such as steel, concrete or plastic (Wilson 2006).” This is inaccurate and misleading. 

Wood products represent net carbon emissions, NOT carbon sequestration, because only a small fraction of the carbon in a logged forest ends up in wood products. Logging causes the majority of forest carbon to be transferred to the atmosphere, not transferred wood products. Science clearly shows that carbon is more safely stored in forests, not wood products.

Some argue that wood products are a good place to store carbon. This is a counter-productive climate strategy, because – 

Only a small fraction of carbon from logged forests ends up in long-term storage in wood products, most is transferred to the atmosphere. Of all the carbon that is killed and/or exposed to accelerated decay in a logging operation only a small fraction ends up as durable goods and buildings -- most ends up as slash, sawdust, waste/trim, hog fuel, and non-durable goods like paper. Some say that converting forest to wood products "delays" emissions, but in fact logging accelerates emissions because they are the result of a process that kills trees that would continue to actively sequester carbon if not logged, and logging involves tremendous waste in the logging process, milling process, construction/manufacturing process. 
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Carbon remains stored much longer in forests than in wood products.  Much of the wood products which can reasonably be considered "durable" are in fact less durable than leaving the carbon stored safely inside a mature tree that might live to be hundreds of years old. Most of our wood products are disposable. It turns out that well-conserved forests on average store carbon more securely than our “throw-away” culture and economy does. Law, B. & M.E. Harmon 2011. Forest sector carbon management, measurement and verification, and discussion of policy related to mitigation and adaptation of forests to climate change. Carbon Management 2011 2(1). https://content.sierraclub.org/ourwildamerica/sites/content.sierraclub.org.ourwildamerica/files/documents/Law%20and%20Harmon%202011.pdf  (“To the extent that management can direct carbon into longer lived pools, it can increase the stores of carbon in the forest sector. Harvest of carbon is one proposed strategy to increase carbon stores. However, harvesting carbon will increase the losses from the forest itself and to increase the overall forest sector carbon store, the lifespan of wood products carbon (including manufacturing losses) would have to exceed that of the forest. Under current practices this is unlikely to be the case. A substantial fraction (25–65%) of harvested carbon is lost to the atmosphere during manufacturing and construction depending on the product type and manufacturing method. The average lifespan of wood buildings is 80 years in the USA, which is determined as the time at which half the wood is no longer in use and either decomposes, burns or, to a lesser extent, is recycled. However, many forest trees have the potential to live hundreds of years (e.g. 800 years in the Pacific northwest USA). Mortality rates of trees are generally low, averaging less than 2% of live mass per year in mature and old forests; for example, in Oregon, mortality rates average 0.35–1.25% in forests that are older than 200 years in the Coast Range and Blue Mountains, respectively [8]. Moreover, the average longevity of dead wood and soil carbon is comparable to that of live trees. When the loss of carbon associated with wood products manufacturing is factored in, it is highly unlikely that harvesting carbon and placing it into wood products will increase carbon stores in the overall forest sector. This explains why in all analyses conducted to date, wood products stores never form the majority of total forest sector stores.”)
Reliance on wood products prevents forests from reach their potential for carbon storage. Shanks (2008)  said “There are also losses of carbon that occur during the creation of forest products. These losses to decay and wood products make carbon sequestration slower when harvesting is allowed. The young timberlands that replace older harvested lands grow quickly, but hold less in total carbon stores than their older counterparts; the net sequestration from forest products adds to total carbon stores, but does not come close to the vast amounts of carbon stored in non-harvested older timberlands. This finding differs from other papers that have shown that the highest carbon mitigation can be reached when high productivity lands are used exclusively for wood products creation (Marland and Marland, 1992). The wood products considered in these studies were either long lasting or used for fuel purposes. Allowing harvested timber to be allocated to all types of wood products increases carbon emissions and results in no harvest regimes sequestering more carbon.” Alyssa V. Shanks. 2008. Carbon Flux Patterns on U.S. Public Timberlands Under Alternative Timber Harvest Policies. MS Thesis. March 2008. http://ir.library.oregonstate.edu/dspace/bitstream/1957/8326/1/A_Shanks_Thesis_04%2002%2008_final.pdf.

The amount of carbon missing from our forests vastly greater than the amount of carbon that can be accounted for in wood products storage. BLM’s WOPR FEIS shows that decades of converting old growth forests to plantations has reduced current forest carbon stores on BLM lands in western Oregon by 149 million tons, while some of that wood was converted into wood products, only 11 million tons of that carbon remains stored in wood products today, so logging our public forests to make wood products results in approximately 13 times more carbon emissions than carbon storage. This is pieced together from WOPR FEIS Figures 3-17 (p 3-221) and Figure 3-18 (p 3-224). Further logging of mature forests will exacerbate this outcome.

A lot of wood products are “stored” in landfills where they emit methane which has a global warming effect much greater than CO2. A. 2009 Wood Products and Carbon Storage: Can Increased Production Help Solve the Climate Crisis? Washington, D.C.: The Wilderness Society. http://web.archive.org/web/20100601080813/http://wilderness.org/files/Wood-Products-and-Carbon-Storage.pdf. (“Key Points - 1. When wood is removed from the forest, most of it is lost during processing. The amount lost varies tremendously by region, tree species and size, and local infrastructure. 2. The majority of long-term off-site wood carbon storage occurs in landfills, where decomposing wood gives off significant amounts of methane, a gas with high global warming potential. 3. In addition to wood processing losses, fossil fuels are required to turn raw logs into finished products and ship them from forest to mill to construction site to landfill. 4. Once wood losses and fossil emissions are accounted for, the process of harvesting wood and turning it into products may release more greenhouse gases than the emissions saved by storing carbon in products and landfills. … 9. Properly managed, wood can be a renewable source of building materials and fuels, but solving the climate crisis will require reducing the use of all materials and energy.”)
Living trees, even if they are “suppressed” store and accumulate carbon better than dead wood products. Even a suppressed tree stores carbon better than a dead tree after it is logged, limbed, bucked, debarked, milled, planed, processed, trimmed, manufactured, used, and then discarded. Recent evidence shows that slower-growing older trees tend to channel their energy into structural support and defense compounds to “maximize durability while minimizing … damage”. Colbert & Pederson. 2008. Relationship between radial growth rates and lifespan within North American tree species. Ecoscience 15(3), 349-357 (2008). http://fate.nmfs.noaa.gov/documents/Publications/Black_et_al_2008_Ecoscience.pdf
The “substitution” value of wood products is vastly over-estimated. The timber industry must not be allowed to continue business-as-usual and call it “climate friendly” because logging mature & old-growth forests on public lands and short-rotation clear-cutting on private lands are NOT climate friendly. Many in the timber industry like to promote logging as a solution to climate change because (they say) building with wood helps off-set construction using alternative materials such as steel and cement that may release more CO2 during their manufacture. (See e.g., CORRIM analysis, http://www.corrim.org/reports/2005/swst/140.pdf , http://www.masonbruce.com/wfe/2004Program/1B1_Bruce_Lippke.pdf) Others appropriately promote protection of mature and old-growth forests as more reliable ways to store carbon in forests and long-rotation forestry as the most appropriate way to obtain wood products. It’s absurd to conclude that we can continue to destroy our forests to save the climate. Life on earth, especially forests, are the bilge pump that keeps our climate boat afloat.

The timber industry vastly over-states the alleged climate benefit of storing carbon in wood products or using wood as a substitute for alternative building materials. While wood may be preferable to other materials in some applications and there is a grain of truth in the substitution analysis, the timber industry’s efforts to show a “substitution” benefit from short-rotation forestry is severely flawed. Most of the analyses that tout this effect are produced and advocated by the timber industry with unreasonable assumptions that don’t stand up to scrutiny.  Note that the mission of the CORRIM group is to promote the use of wood products, not to develop sound forest policy or climate policy. The substitution argument is an example of the timber industry carefully choosing assumptions to guarantee a certain result and then stopping the analysis short of a complete picture of the issue.
 

The benefits of wood product substitution are vastly over-stated:
 
1) Wood, concrete and steel are not the only building materials. The analysis must consider a wider range of alternatives, including reducing demand for building materials. Or, what if we converted annual plants such as grasses into long-term storage in buildings? Here's an idea: Take a portion of the land devoted to growing subsidized livestock feed and instead grow annual or semi-annual fiber crops that are made into wood substitutes. Unlike wood from trees that could better protect the climate if allowed to grow and store carbon hundreds of years, these alternative fiber products will store carbon far longer than the annual lifecycle of the fiber crops. We can grant legitimate carbon credits to promote their use. Then we can let forests grow and help save the climate.

2) Buildings made of steel and concrete have longer useful lifespans than wood and might outperform wood, over the long term. A credible analysis of substitution must account for factors such as the time it takes to reabsorb the carbon after forests are logged, differences in the useful lifespan of different building materials (steel and cement typically last longer), the improving carbon efficiency of the energy input used to make alternative building materials, the possibility of demand-side policies such as recycling and “demand reduction.” In effect, the carbon footprint of steel and concrete shrink as the energy sector becomes decarbonized via expansion of wind and solar. Mooney 2016. Wind power is going to get a lot cheaper as wind turbines get even more enormous. The Washington Post, Sept 12, 2016. https://www.washingtonpost.com/news/energy-environment/wp/2016/09/12/wind-power-is-going-to-get-a-lot-cheaper-as-wind-turbines-get-enormous/
 
3) Substitution is speculative because the alleged benefits are in the distant future, and it takes more than a century to off-set the carbon emissions (carbon debt) caused by logging forests. Only a small fraction of the carbon in a logged forest ends up in long-term storage in wood products. Most of the carbon in a logged forest is subject to an accelerated transferred to the atmosphere where it causes warming and ocea acidification. For every ton of carbon stored in wood products, there are several times more carbon from the forest prematurely transferred to the atmosphere. Since the alleged carbon benefits from substitution are typically realized in the distant future and must be discounted. The CORRIM study appears to assume a 0% discount rate which is inconsistent with rational decision making because it effectively places no value on the carbon stored in forests in the short-term under a no-harvest scenario compared to a harvest scenario. Near-term carbon storage is critically important while the economy transitions to low carbon methods, yet it will take over a century for substitution to off-set the initial carbon deficit associated with logging mature forests. 
 Under well-established principles of discounting, it is clear that the net present value of current carbon storage in existing mature forests exceeds the net present value of distant future benefits of substitution. This graph shows why the near term matters (most of the warming happens within 20 years and then slowly continues to increase):
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Related: the IPCC made a policy decision to place more value on the near-term because the majority of warming happens within 10-20 years after emissions. If it is true that we need to be more concerned about the near-term, then we can also say that forests are more valuable as places to store carbon and wood products are less valuable. This is because every effort to transfer carbon from the forest into wood products results in a net near-term pulse of carbon to the atmosphere, and this carbon "debt" is not repayed until the distant future when the replacement forest grows (not to the poin that it stores the same amount of carbon as before harvest) but rather to a point that recaptures all the carbon PLUS mitigates for the climate impacts caused during the "carbon debt" payback period. See Katsumasa Tanaka & Brian C. O’Neill. 2018. The Paris Agreement zero-emissions goal is not always consistent with the 1.5 °C and 2 °C temperature targets. Nature Climate Change (2018) doi:10.1038/s41558-018-0097-x. https://www.nature.com/articles/s41558-018-0097-x#Abs1, and see Brack, Duncan 2017. Woody Biomass for Power and Heat: Impacts on the Global Climate. Chatham House. https://www.chathamhouse.org/sites/files/chathamhouse/publications/research/2017-02-23-woody-biomass-global-climate-brack-embargoed.pdf.
 
4) Many analyses of substitution fail to account for the carbon debt associated with logging. They do this by starting with "bare ground" instead of an existing forest, which biases the analysis by crediting wood products with growing the forest in the first place instead of debiting wood products for dramatically reducing the carbon stored in an existing forest.
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5) Substitution offers no guarantees that fossil fuels will stay in the ground. Fossil fuel use associated with the manufacture of steel and concrete will not be permanently avoided, but just delayed. The longest it could be delayed will be the earlier of:

· The point in time when the rising price of fossil fuels is undercut by the declining price of renewable energy.

· The point in time when we stop using fossil fuels for making steel and cement.

· The point in time when the fossil fuels that would have been used to make steel and cement are extracted and used for some alternative activity.

6) The CORRIM analysis fails to recognize that the production techniques used to make steel and concrete are continually improving leading to increased energy efficiency. For instance, steel  recycling rates are always increasing, the addition of fly ash during the manufacture of concrete reduces its carbon footprint. Cement producers recently agreed to a voluntary 25% reduction in carbon emissions. http://www.reuters.com/article/GCA-GreenBusiness/idUSTRE54J5L420090520; http://www.wbcsdcement.org/pdf/agenda.pdf; There are several ways that emissions from cement and steel can be reduced, e.g., Reduce use; Clinker substitution; Carbon capture & storage; Alternative 'novel' cement  https://www.carbonbrief.org/qa-why-cement-emissions-matter-for-climate-change (“Progress so far has come in three main areas. First, more efficient cement kilns have made production less energy-intensive. This can improve further ... [R]educing the proportion of Portland clinker in cement has also cut emissions.  “High-blend” cements can reduce emissions per kilogram by up to four times, .... Geopolymer-based cements, for example, have been a focus of research since the 1970s. These do not use calcium carbonate as a key ingredient, harden at room temperature and release only water. Zeobond and banahUK are among firms producing these, with both claiming around 80-90% reduction in emissions compared to Portland cement. There are also several firms developing “carbon-cured” cements, which absorb CO2, rather than water, as they harden. If this CO2 absorption can be made higher than CO2 released during their production, cements could potentially be used as a carbon sink. US firm Solidia, for example, claims its concrete emits up to 70% less CO2 than Portland cement, including this sequestering step. The firm is now in a partnership with major cement producer LafargeHolcim. ... Other firms are using completely different materials to make cement. North Carolina-based startup Biomason, for example, uses bacteria to grow cement bricks which it says are both similarly strong to traditional masonry and carbon-sequestering.”).  The energy grid that powers the steel mills and concrete plants are always becoming less carbon intensive. For instqance, here in Oregon, only about 32% of electricity is from coal:
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http://www.oregon.gov/energy/energy-oregon/Pages/Electricity-Mix-in-Oregon.aspx.  

People must give fair treatment to the merits of the competing ideas by disclosing the flaws and caveats associated with the substitution argument.

Law et al (2018) said:

Increased long-term storage in buildings and via product substitution has been suggested as a potential climate mitigation option. Pacific temperate forests can store carbon for many hundreds of years, which is much longer than is expected for buildings that are generally assumed to outlive their usefulness or be replaced within several decades (7). By 2035, about 75% of buildings in the United States will be replaced or renovated, based on new construction, demolition, and renovation trends (31, 32). Recent analysis suggests substitution benefits of using wood versus more fossil fuel-intensive materials have been overestimated by at least an order of magnitude (33). Our LCA accounts for losses in product substitution stores (PSSs) associated with building life span, and thus are considerably lower than when no losses are assumed (4, 34). While product substitution reduces the overall forest sector emissions, it cannot offset the losses incurred by frequent harvest and losses associated with product transportation, manufacturing, use, disposal, and decay. Methods for calculating substitution benefits should be improved in other regional assessments.
Beverly E. Law, Tara W. Hudiburg, Logan T. Berner, Jeffrey J. Kent, Polly C. Buotte, Mark E. Harmon. 2018. Land use strategies to mitigate climate change in carbon dense temperate forests. Proceedings of the National Academy of Sciences Mar 2018, 201720064; DOI: 10.1073/pnas.1720064115 

https://web.archive.org/web/20180727130028/http://www.pnas.org/content/pnas/115/14/3663.full.pdf.

 

Shafer et al (2011) state:

An alternative to increasing carbon stores within the forest is to harvest wood and store some of this carbon within wood products (Perez-Garcia et al., 2005). Under current manufacturing, use, and disposal practices this alternative is unlikely to increase the overall carbon store of the forest sector, which includes the forest and wood products derived from the forest (Harmon et al., 2009). Manufacturing, use, and disposal of harvested wood all entail significant carbon losses that are either as large as or larger than those in the forest itself (Krankina and Harmon, 2007). Wood products carbon offsets associated with biofuels and substitution of wood for more energy intensive building materials, such as steel and concrete, can theoretically increase the carbon “stores” of wood products beyond that stored in the forest itself (Perez-Garcia et al., 2005; Lippke et al. 2010). However, several issues need to be recognized regarding these offsets. First, most analyses have presented theoretical maximum product substitution offsets and ignored the effects of additionality (i.e., degree to which practices differ from business as usual or statutory requirements), permanence and replacement of existing wood products, and enduser preferences for building materials. If these factors are included, then substitution effects are substantially lower than the theoretical maximum and unlikely to surpass carbon stores in forests for many centuries if at all. Second, depending on the starting condition of the forest, both product substitution and forest-related biofuels can create carbon debts that delay carbon benefits. For example, biofuels harvested from existing forests could offset fossil fuel releases of carbon, but recent studies have indicated that carbon debts associated with the energy used during biofuel harvests, decreased carbon stores in forests, and differences in carbon to energy ratios could persist for decades to centuries, implying a significant temporal lag in net carbon uptake (Fargione et al., 2008; Searchinger et al., 2009). Third, being offsets, the effectiveness of both biofuel and product substitution will vary with the duration of the offset; the longer the delay in releasing fossil fuel carbon, the more effective offsets become: An offset with a 1 year delay would have little impact on atmospheric CO2 concentrations, whereas an offset of hundreds of years would have a much greater impact. Unfortunately, the duration of offsets is not well understood at this point, but it is unlikely to be infinite as tacitly assumed in many current analyses. Finally, while offsets are often counted as carbon stores, they are difficult to directly inventory because they are not physically in an identifiable location, whereas carbon stored in forests can be more directly inventoried and quantified.

Sarah L. Shafer, Mark E. Harmon, Ronald P. Neilson, Rupert Seidl, Brad St. Clair, Andrew Yost 2011. Oregon Climate Assessment Report (OCAR)  http://occri.net/ocar Chapter 5. The Potential Effects of Climate Change on Oregon’s Vegetation. http://occri.net/wp-content/uploads/2011/04/chapter5ocar.pdf.

If the agency wishes to rely on substitution to justify carbon emissions from logging, they cannot assume the project will result in the theoretical maximum substitution benefits. They must instead consider and analyze the real world substitution effects based on several key factors. Fain et al (2018) explain-- 

[S]ubstitution is a key variable in determining cumulative carbon benefits over time. Franklin et al. discuss 6 key factors in determining the magnitude of substitution effects through time: (1) the amount of product-in-use created from the harvest, (2) the displacement factor, (3) percent of the harvest that will substitute for non-wood products like concrete or steel, (4) the cumulative nature of the substitution effects, (5) the length of time the substitution effect accumulates, and (6) the effect on the average lifespan of buildings if wood is substituted for fossil fuel intensive materials. ... The displacement factor ... varies depending on the building system and the embedded GHG emissions factor within displaced materials. ... [E]ngineering studies found the average displacement factor value to be 2.1, ... [T]his number is a global reference average and likely not accurate for any given place and time. Uniquely local and dynamic biological and socio-economic factors such as, silvicultural systems, tree species, form and age of trees, amount of wood degrade, mortality rates, market demand, economics of transporting to processing facilities, and supply quota agreements, greatly influence commercial wood products and thus any attempts to quantify substitution rates and life cycles. ... [A]s technology, wood use, and energy sources evolve into the future, so will the displacement factor associated with substitution, most likely declining.

Fain, S.J.; Kittler, B.; Chowyuk, A. Managing Moist Forests of the Pacific Northwest United States for Climate Positive Outcomes. Forests 2018; 9(10):618. https://www.mdpi.com/1999-4907/9/10/618 citing Franklin, J.; Johnson, N.; Johnson, D. Ecological Forest Management; Waveland Press: Long Grove, IL, USA, 2018.

… benefits attributed to product substitution are commonly overestimated. Substituting wood for aluminum and steel can displace fossil fuel emissions, but the displacement period needs to be part of the accounting. Displacement occurs until the building is replaced, and then the substitution can be renewed by a new building or it can be lost by using a material with a higher energy cost. In addition, it is often assumed that product substitution will reduce the demand for fossil fuel. However, due to human behavior and current economic systems that ignore adverse externalities, reducing resource consumption through substitution or improvements in efficiency rarely reduce fossil fuel use (York, 2012). Therefore, benefits may be substantially lower and the payback period much longer and smaller for the carbon debt from intensified management and avoided fossil fuel combustion than commonly assumed (Haberl et al., 2013).

Law, B.E., Waring, R.H. 2015. Review and synthesis - Carbon implications of current and future effects of drought, fire and management on Pacific Northwest forests. Forest Ecology and Management 355 (2015) 4–14. http://terraweb.forestry.oregonstate.edu/pubs/law.fmec.2015.pdf
​Law & Harmon conducted a literature review and concluded …

Most LCA [life cycle analysis] studies rely heavily on wood product substitution for GHG benefits, and these have been grossly overestimated, with many ambiguous assertions that gloss over forest carbon dynamics; for example:
·  Biofuel emissions are assumed to be zero because they are balanced by net growth, yet this would depend on the state of the preceding forest system – they could be positive, neutral or negative;
·   Old forests are assumed to always be carbon sources, while young forests are always assumed to be carbon sinks, contrary to forest carbon dynamics findings;
·  Dead wood and soil carbon stores are either not included or assumed to be constant;
·  In one LCA, dead wood is not present in older forests, contrary to findings in the extensive ecological literature;
·  The wood product pool is assumed to be an increasing carbon stock over time.

…

Substitution of more energy-intensive building materials with a less energy intensive one can, in theory, result in a fossil fuel offset; for example, when wood replaces a construction material with higher emissions (e.g., concrete or steel), the fossil CO2 emission avoided by choosing wood is credited as an offset. Thus, harvest of forest carbon and placement into buildings can impact the overall carbon balance of the forest sector [33,42]. However, several additional factors need to be considered. First, changes in the carbon stores of the forest ecosystem have to be considered relative to a base case that includes a lower level of harvests. As noted above, decreasing the interval between harvests, or increasing harvest intensity will lower the carbon store in the forest [9–11,31]; the question is whether stores in forest products combined with substitution offsets surpass losses from shorter rotations. Since the forest has a maximum carrying capacity, just the growth in carbon stores and offsets would seem to eventually exceed old forest carbon, although it could take centuries to happen, even using the most generous substitution effects. With more realistic substitution effects, it may never happen. In some cases, the amount of live and dead biomass in unharvested forests was grossly underestimated leading to an overestimation of the relative benefits of substitution. Second, in substitution effects calculations, it is often tacitly assumed that wood that is removed from forests and used in long-term wood products, specifically buildings, continues to accumulate infinitely over time. While building carbon stores have increased in many areas (e.g., the USA), this is largely because more forest area is being harvested and not because the harvest-related stores per harvest area are increasing. The trend that is being used as evidence of increasing building stores is based on the fact that because a greater area has been harvested, the total store has increased. This is not the same thing as the increase associated with a particular area of forest. A fixed per area basis is how substitution effects have largely been evaluated in the past, so arguing on an expanding area basis is inappropriate. The reason that wood products saturate is that housing and other wood products have a finite lifespan and are eventually replaced [43]. Although there can be some reuse of wood, essentially assuming an infinite lifespan or 100% reuse of wood products is completely unrealistic. Carbon is always lost as wood products are used or disposed of, which means release of CO2 to the atmosphere. Since long-term storage in forest products saturates over time (i.e., eventually does not increase), the effect of substituting wood for fossil fuel energy is also likely to saturate. Third, in most cases, the substitution offset was calculated based on the assumption that each time a house is to be built, the preference is for nonwood materials. This results in an estimate of the maximum substitution effect possible, but does not account for actual preferences for building materials. Granted, preferences vary by region and over time, but without accounting for these one cannot possibly estimate realistic substitution benefits. Fourth, current substitution accounting appears to violate a key principle of carbon offsets, namely permanence. In fact the ever-increasing substitution offset presented in these analyses appears to depend on impermanence of wooden buildings. Fifth, most, if not all, current analyses of substitution effects ignore the effects of additionality and whether wooden buildings are initially present. Given that many forests have already been harvested to produce wood products, replacing wooden buildings with more wooden buildings results in no additional substitution effect. Finally, these studies assume that it is a permanent benefit to GHG removal from the atmosphere. That is, they assume there is a continual increase in the carbon credit, and maintenance of a sustainable productive forest dedicated to providing substitutes for nonwood fuels and materials [44].
These caveats all suggest that while there is likely to be some building material substitution effect that is valid, it is far lower than generally estimated and as subject to saturation as other forest-related carbon pools. In summary, the substitution effect appears to have been grossly overestimated. Substitution is an offset, not a store. Offsets depend on the use of appropriate accounting rules. Until rules such as permanence, additionality and leakage are followed, the values being presented in many analyses are not credible.

…

Life cycle analysis (including substitution, proposed considerations)
…

·       Substitution of more energy intensive building materials with less energy intensive ones can in theory result in a fossil fuel offset, but important considerations suggest that the substitution effect is substantially lower than estimated, and is subject to saturation.
Beverly Elizabeth Law & Mark E Harmon 2011. Forest sector carbon management, measurement and verification, and discussion of policy related to mitigation  and adaptation of forests to climate change. Carbon Management 2011 2(1). https://content.sierraclub.org/ourwildamerica/sites/content.sierraclub.org.ourwildamerica/files/documents/Law%20and%20Harmon%202011.pdf.

Although we estimated the stores in forest products, we did not include the so-called substitution effects of using wood versus other more energy intensive materials for construction. As pointed out by Hennigar and others (2008), there is

little consensus on the values to be used (that is, they vary 10-fold). The other issue is that these estimates represent maximal values that assume that all future buildings will be primarily constructed of materials other than wood. Thus, it

counts the substitution effect over and over even when a wooden building is replaced by a wooden building. 

Mark E. Harmon, Adam Moreno, and James B. Domingo. 2009. Effects of Partial Harvest on the Carbon Stores in Douglas-fir/Western Hemlock Forests: A Simulation. Ecosystems (2009) 12: 777-791. DOl: 10.1007/510021-009-9256-2 ECOSYSTEMS. https://www.fs.fed.us/pnw/pubs/journals/pnw_2009_harmon001.pdf 
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