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1.0 Introduction
1.1 Summary
The proposed action would result in some carbon emissions and some carbon sequestration.
The benefits to forest health and resiliency would allow stands to adapt to the future climate.
The Forest Plan, as amended, does not contain direction related to climate change.
This report qualitatively addresses aspects of the project that may affect carbon emission or
sequestration and how the project may help or hinder the forest’s ability to deal with climate
change. This analysis does not attempt to quantify carbon emission or sequestration. Public
comments received suggested a project-specific quantitative carbon analysis. A quantitative
carbon analysis was not conducted for this project because it would not likely lead to changes to
the proposed actions or to the creation of other alternatives that achieve the purpose and
need.

2.0 Existing Condition
The Intergovernmental Panel on Climate Change has summarized the contributions to climate
change of global human activity sectors in its Fifth Assessment Report (IPCC 2014). In 2010,
anthropogenic (human-caused) contributors to greenhouse gas (GHG) emissions came from
several sectors:
• Industry, transportation, and building – 41%
• Energy production – 35%
• Agriculture – 12%.
• Forestry and other land uses – 12%
There is agreement that the forestry sector contribution has declined over the last decade (IPCC
2014; Smith 2014; FAOSTAT 2013). The main activity in this sector associated with GHG
emissions is deforestation, which is defined as removal of all trees for the conversion of forest
into agricultural land or developed landscapes (IPCC 2000).
Climate change is a global phenomenon because major greenhouse gasses mix well throughout
the planet’s lower atmosphere (IPCC 2013). In 2010, GHG emissions were estimated at 49 ± 4.5
gigatonnes globally (IPCC 2014) and 6.9 gigatonnes nationally (US EPA 2015).
Climate change may affect the health and growth of stands and may change the intensity and
magnitude of wildfires. While there are no specific projections for the project area, the situation
would likely be one where the summers are drier and the snow melts earlier in the spring (Bare
2005) (Mote 2003) (Mote 2005) (Dale 2001).
The project area has been affected by wildfires and logging.
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3.0 Direct, Indirect and Cumulative Effects
3.1 No Action
With no action, the stands in the project area would continue to grow. In the absence of a
large-scale wildfire, the trees would continue to sequester carbon. As stands grow and become
overcrowded, their growth rates and health would gradually decline. Individual trees and
stands would become susceptible to stressors of insects and disease that may be exacerbated
by climate change.

3.2 Proposed Action
This project involves the thinning of second-growth stands and other vegetation management
treatments that are designed to enhance health, diversity and productivity. It also involves
removing logs for utilization as wood products. Rapidly growing forests are recognized as a
means of carbon sequestration (FAO 2007).
This project is not likely to have direct localized effects on climate. By its very nature, the
discussion of a project’s effect on climate change is indirect and cumulative because the effects
occur at a different time and place, and because the scale of the discussion is global.
For this proposal, the following actions have the potential to affect carbon emissions or
sequestration:
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•

Thinning and other treatments to enhance the health of the residual stand would result
in trees that are better able to withstand stresses such as dry summer conditions (Millar
2007) (Spittlehouse 2003).

•

Variable-density thinning with skips and gaps and the retention of minor species would
result in stands that are resilient and better able to respond to whatever changes come
in the future (Millar 2007).

•

Fossil fuel is used by equipment such as saws, tractors, skyline yarders, helicopters and
log trucks. Helicopters would use more fuel than other yarding options.

•

Some debris and other wood from tree tops and braches would be burned, releasing
carbon into the atmosphere. Some debris would be piled at landings and other
locations. Some wood may be removed as firewood for burning in residences. Some
debris at landings would not be burned but would be used to block roads. In some units,
tree tops and branches of cut trees would be left on the ground to decay.

•

Woody debris retained on the ground increases soil carbon sequestration (Millar 2007).
The project would retain some existing debris and logs on the ground and would add
more in the form of logging slash such as branches and tree tops.

•

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).
The proposed action includes thinning, group selection harvest, shelterwood harvest, and slash
pile burning. While these treatments are important at the stand level to achieve desired
conditions, at the broader landscape scale, the scope and degree of change would be minor
relative to the Forest as a whole at 1.1 million acres or the Zigzag Ranger District encompassing
about 235,900 acres of the Forest. This equates to approximately 0.2% of the Forest and 1% of
the Ranger District.
A project of this magnitude makes an infinitesimal contribution to overall emissions. Therefore,
at the global and national scales, the direct and indirect contribution to greenhouse gasses and
climate change would be negligible. Because the direct and indirect effects would be negligible,
the contribution to cumulative effects on global greenhouse gasses and climate change would
also be negligible.
This project does not fall within any of the main contributors of greenhouse gas emissions:
forested land will not be converted to agriculture or be converted to other non-forest uses. In
fact, forest stands are being treated to maintain a vigorous condition that would continue to
support trees, and sequester carbon in the long term. US forests sequestered 757.1
megatonnes of carbon dioxide after accounting for emissions from fires and soils in 2010 (US
EPA 2015). However there is growing concern over the impacts of climate change on US forests
and their current status as a carbon sink. There is strong evidence of a relationship between
increasing temperatures and large tree mortality events in forests of the western US. There is
widespread recognition that climate change is increasing the size and frequency of droughts,
fires, and insect/disease outbreaks, which will have major effect on these forests’ role in the
carbon cycle (Joyce 2014).
The project is in line with the suggested practice of reducing forest disturbance effects found in
the National Climate Assessment for public and private forests (Joyce 2014). Here specifically,
some elements of the project would reduce stand densities to increase resistance to drought
and insect mortality. 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 project falls within the types of options presented by the IPCC for minimizing
the impacts of climate change on forest carbon, and represents a potential synergy between
adaptation measures and mitigation. Actions aimed at enhancing forest resilience to climate
change by reducing the potential for large-scale, catastrophic disturbances such as wildfire also
prevents release of GHG and enhances carbon stocks (Smith 2014). The project reflects the
rationale behind these recommendations because it would increase health and the stands’
ability to adapt to climate change.
Timber management projects can influence carbon dioxide sequestration in four main ways:
(1) by increasing new forests (afforestation), (2) by avoiding their damage or destruction
(avoided deforestation), (3) by manipulating existing forest cover (managed forests), and (4)
through transferring carbon from the live biomass to the harvested wood product carbon pool.
Land-use changes, specifically deforestation and regrowth, are by far the biggest factors on a
global scale in forests’ role as sources or sinks of carbon dioxide, respectively (IPCC 2000).
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Projects like this that create forests or improve forest conditions and capacity to grow trees are
positive factors in carbon sequestration.
The proposed action would result in some carbon emissions and some carbon sequestration.
The benefits to forest health and resiliency would allow stands to adapt to the future climate.

4.0 Consideration of Comments
There is a great wealth of scientific literature on the subject of climate change. Some
commenters have cited some science and suggested that the No-Action Alternative be selected
as the best means to store the most carbon on-site in the forest. The cited science has been
considered along with that science cited in this report. That consideration is documented in the
administrative record.
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