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15 March 2017 
 
Board of Forestry and Fire Protection 
ATTN: Edith Hannigan, Board Analyst 
VTP Draft PEIR Comments 
PO Box 944246 
Sacramento, CA 94244-2460 
fcat.calfire@fire.ca.gov 
 
 
RE: California Forest Carbon Plan Draft Jan 2017 – Comment due extended to 17 March 2017 
 
On behalf of Sequoia ForestKeeper and Conservation Congress, we thank you for the 
opportunity to comment on the California Forest Carbon Plan Draft Jan 2017. 
 
Sequoia ForestKeeper and Conservation Congress, our respective Board of Directors, staff, and 
members are deeply disappointed with the vagueness of the Forest Carbon Plan Draft Jan 2017, 
which make submitting substantive comments impossible and requires the submission of many 
more comments that might in the end not be relevant.   
 
The Plan needs to be revised to outlaw clear-cutting, group selection, biomass removal, and 
post-fire logging; techniques that have already devastated the Sierra Nevada public and private 
lands.  The current inventories for soils and forests are inconsistent in their timeframes, which 
makes comparisons and analysis difficult across different watersheds and landscapes. The 
strategic use of limited mechanical thinning immediately surrounding communities to protect 
people from fire may be necessary, but destructive logging techniques miles from communities 
have no place on our California forest lands and certainly should not be considered when 
reducing climate change and drought are primary and at issue. 
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The plan also needs strong standards and guidelines to ensure that logging does not destroy the 
large, contiguous home ranges that wildlife need to survive, especially rare species, including 
the California spotted owl, Pacific fisher, and black-backed woodpecker.  
 
We hereby incorporate herein, by reference, the May 24, 2016 comments by the California 
Chaparral Institute in their entirety. We hereby incorporate herein, by reference, the April 8, 
2016 comments by the Center for Biological Diversity in response to the "California Forest 
Carbon Action Plan Concept Paper in their entirety. We incorporate herein, in their entirety by 
reference, are the May 25, 2016 comments on Vegetation Treatment Program Environmental 
Impact Report, which are found at 
http://www.sequoiaforestkeeper.org/pdfs/comment_letters/160525-
5_CalFire_Vegetation_Treatment_Program_EIR_comment_FINAL.pdf submitted by Sequoia 
ForestKeeper that have not been acknowledged or been adequately analyzed.  Incorporate 
herein, in their entirety by reference, is the November 21, 2016 comment letter, which is found 
at http://www.sequoiaforestkeeper.org/pdfs/comment_letters/161121-
SFK_CARB_Plan_Scoping_comment.pdf submitted by Sequoia ForestKeeper on the California 
Air Resources Board (CARB) 2030 Target Scoping Plan Up-Date: Natural and Working Lands. 
Also incorporated herein, in its entirety by reference, is the January 11, 2017 comment letter on 
the CARB Natural Working Lands Modeling submitted on behalf of Sequoia ForestKeeper (SFK), 
Wasteful Unreasonable Methane Uprising, and Ventura County Climate Hub posted at 
https://www.arb.ca.gov/lispub/comm2/bccommlog.php?listname=sp2030nwlmodeling-ws. 
 

Major Concerns about the California Forest Carbon Plan Draft Jan 2017 
 
The Draft Plan relies heavily on false notions that carbon storage in harvested and 
manufactured wood products is equally valuable as carbon storage ongoing in green, living, 
trees that will continue to grow in our forests over time.  
 
The Draft Plan is tiered to California Air Resources Board documents without decisions rather 
than incorporating the CARB requirements into The Plan. The Draft Plan provides no clear 
articulation of what the Draft Plan is, or into what long-term context it is intended to fit; no 
clear articulation of who the lead agency is that is responsible for adoption of, or 
implementation of, any of The Plan’s recommendations. 
 
The Draft Plan contains numerous sweeping conclusions and statements lacking accompanying 
citations or references to source or evidence, and relies heavily on unpublished, non-peer 
reviewed information.  
 
The Draft Plan omits reference to, and consideration of, a number of key pieces of scientific 
literature that are conflicting and clearly relevant. 
 
The Draft Plan fails to provide analysis of its ability to reduce GHG emissions and store carbon.   
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The Draft Plan fails to consider or analyze the impacts of the Plan to a number of key species, 
including the Pacific Fisher, which could be harmed by the Plan as written. 
 
The Draft Plan objective/goal should be restoring forests to ecological health and reducing 
carbon emissions, not reducing fire. 

 Pursuing these primary concerns will require increased fire; forests are unhealthy partly 
due to fire suppression, thinning, and logging. 

 Due to the urgency of climate change, these primary goals should guide all other 
considerations and override other goals and concerns. 

 
Timing is important; carbon emissions must be reduced now, not decades from now. 

 Decreased sequestration from fuel reduction must be offset by decreased timber 
harvests. 

 Large trees must be protected and promoted, not logged, as they store much more 
carbon than newly planted and young trees. 

 
The carbon accounting of wood products is seriously deficient. 

 The carbon lifespans of trees (living or dead) and of wood products (including all tree 
materials, e.g. chips and sawdust) must be better measured and considered. 

 The carbon footprint of harvesting, transporting, and processing wood products must be 
taken into account (this is acknowledged on page 88 section 8.1.2) 

 
Clearcutting and tree plantations clearly are inconsistent with forest ecological health and 
reducing carbon emissions. 

 Replanting after timber harvests or wildfires must aim for ecological health: species 
diversity, uneven spatial distribution, and wide age distribution of trees. 

 
Thinning of plantations may be necessary for fuel reduction, but thinning must result in 
ecologically healthy forest—not uniform thinning everywhere, but uneven spatial and density 
distributions and leaving clusters of different-aged trees. This failure to provide irrefutable 
scientific proof for how proposed fuel reduction thinning could result in ecologically healthy 
forests is not well addressed in the plan. 

 Proper thinning and prescribed burning must protect sensitive habitats, which is not 
well addressed in the plan. 

 Thinning in forested Wildland Urban Intermix areas must follow accepted Home Ignition 
Zone science of Jack Cohen, USFS Fire Scientist, Missoula, MT, which defines a 200-300 
foot treatment area immediately surrounding structures to protect structures, 
firefighters, and the surrounding forest—not thinning the forest beyond 200-300 feet.  

 
Rural economies and funding for forest management cannot depend on timber harvests. 
 
Prescribed burning and managed wildfires produce black carbon that the Plan asserts conflict 
with air quality regulations; this issue is not well addressed in the plan. 
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 Regulations must be revised to permit prescribed fire and managed fire as a means of 
ecological forest management. 

 
The Draft Plan fails to call out the fire regime-based appropriate level of fire and black carbon 
associated with natural ecosystem function—as the benchmark. 
Language is focused on limiting black carbon, which is poorly disguised as limiting fire. 
 
The Draft Plan includes only Wildland Urban Intermix and marijuana farms in the discussion of 
forest fragmentation, while its characterization of industrial forestry and homogenous 
plantations, as not being a part of the discussion of fragmentation, lacks any kind of ecological-
scientific support.  
 
The Draft Plan fails to provide a discussion of soil carbon loss: “soil carbon inventory presents 
unique challenges” (p-154) when deep tilling and ripping on industrial (SPI) ground is a big 
carbon loss potential that is not accounted for and enables short-rotation forestry.  
 
The Draft Plan fails to provide an in-depth discussion of the preservation of healthy old growth 
forests, including those on the north coastal forests and coast redwoods.  
 

California Forest Carbon Plan Draft January 2017 Dual-meaning, Questionable, Scientifically 
Conflicting, or Scientifically Unsupportable Statements of Major Concern 

 
“The Plan provides multiple strategies to promote healthy wildland and urban forests that 
protect and enhance forest carbon and the broader range of ecosystem services for all forests in 
California.” (California Forest Carbon Plan Draft Jan17 Page 2) 
 
“Key Findings: Current rates of fuel reduction, thinning of overly dense forests, and use of 
prescribed and managed fire are far below levels needed to restore forest health, prevent 
extreme fires, and meet the state’s GHG reduction targets. (California Forest Carbon Plan Draft 
Jan17 Page 3) 
 
“Proposed Action:”  
“A. Significantly increase the pace and scale of forest and watershed improvements on 
nonfederal forest lands:  
1. In order to address the forest health and resiliency needs identified on nonfederal lands, CAL 
FIRE estimates that the rate of treatment would need to be increased to approximately 500,000 
acres per year. This acreage is currently in excess of what CAL FIRE considers operationally 
feasible, should be considered a target to work toward, and is achievable pending increased 
resources. These treatments can include those that generate revenue from harvest materials, 
such as commercial thinning and regeneration harvests.  

2. By 2020, increase the rate of fuels treatment from the recent average of 17,500 acre/years to 
35,000 acres/year.  

3. By 2030, further increase the rate of fuels treatment to 60,000 acres/year.   
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4. By 2030, increase the area reforested annually by 25 percent above the current level.  

5. By 2025, expand areas of high priority habitat by 5 percent above current levels, as provided 
in the State Wildlife Action Plan.  

6. Ensure that timber operations conducted under the Forest Practice Act and Rules contribute 
to the achievement of healthy and resilient forests that are net sinks of carbon.  
7. By 2030, lead efforts to restore 10,000 acres of mountain meadow habitat in key locations.” 
(California Forest Carbon Plan Draft Jan17 Pages 3 and 4) 
 
“The Forest Carbon Plan will be the detailed implementation plan for the forest carbon goals 
embodied in the 2030 Target Scoping Plan Update.3 Similarly, the Air Resources Board’s (ARB) 
Proposed Short-Lived Climate Pollutant Reduction Strategy points to the Forest Carbon Plan as 
the mechanism for addressing black carbon emissions from forest sources such as wildfire.4” 
(California Forest Carbon Plan Draft Jan17 Page 7)  
 
“Table 2 Highlighted National Forests with Very High Levels of Expected Tree Loss from Insects 
and Disease.” [Modoc, Lassen, Sierra, Tahoe, Plumas] (California Forest Carbon Plan Draft 
Jan17 Page 16) 
“Although the results of the risk analyses in terms of predicted levels of mortality was highest 
for these five National Forests (Table 2), many other forests throughout the State are also 
currently susceptible to high levels of tree mortality. Since drought is the primary trigger for 
dramatic increases in tree mortality in California, had the northern Sierra Nevada range 
experienced the same drought conditions as those in the southern Sierra Nevada over the past 
few years, similar high levels of mortality would have occurred. In addition, several forested 
areas in southern California, are also extremely susceptible to high levels of mortality as seen 
during the catastrophic tree die-off during 2003-2004. Over $500 million dollars were spent to 
abate the large number of hazardous dead trees, reduce fuel loads and restore forests following 
that event.  
Vegetation management (thinning) is the most effective tool we have for reducing bark beetle-
caused tree mortality. Thinning improves tree vigor, reduces a tree’s susceptibility to bark 
beetles, and lowers the potential for severe fire. With drought projected at greater rates 
combined with warmer winters in a climate-altered future, the risk posed by insects, particularly 
native bark beetles, will likely increase if California’s forests remain unhealthy and overcrowded, 
without treatment. Forest restoration has been demonstrated to attenuate outbreaks of bark 
beetles under current climate conditions and it provides the best opportunity to minimize 
outbreaks under a more strenuous climate.” (California Forest Carbon Plan Draft Jan17 Page 
16) 
 
“An urgent, collaborative, and financially supported effort is needed among forest land 
management agencies, private land owners and the public to implement large-scale thinning 
treatments. Extensive and timely thinning of California’s forests, and re-introducing managed 
fires, will make them healthier and more resilient for many generations to come, while 
significantly reducing the threats to life and property during high fire danger years.28” 
(California Forest Carbon Plan Draft Jan17 Pages 16 and 17) 
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“Removal will result in a temporary drop in carbon in standing live pools, which is expected to be 
replaced over time as carbon is sequestered in new tree growth on the treated area. Some of 
the residual biomass may be left in place for habitat or other purposes, but strategic utilization 
of the remainder can divert material from decay and open pile burning and produce net carbon 
benefits in the built environment, soils, and energy and fuels.” (California Forest Carbon Plan 
Draft Jan17 Page 32) 
 
“Box 5: Tree Mortality and Carbon – Southern Sierra 
Tree mortality in California has reached previously unseen levels, with 62 million trees dying in 
2016 from disease, bark beetle, and drought, not including trees killed by fire. Of the recorded 
non-fire tree mortality, over 50 million were in the forests of the southern Sierra Nevada. From a 
carbon perspective, this represents 50 million trees that are no longer pulling carbon from the 
atmosphere but instead will release their carbon back to the atmosphere. Adding to the dead 
pool, the carbon in these trees will slowly decay over the next few decades, be quickly released 
in future fire events, or be used in in a biomass industry. The timing and form (e.g., carbon 
dioxide, methane, black or brown carbon) of these trees’ carbon emissions will have major 
implications for California’s climate forcing emissions and air quality. 
There remain significant gaps in our understanding of the sizes of trees that have died, although 
larger trees are preferred by bark beetles, therefore it is difficult to make accurate estimates of 
the amount of carbon that has transitioned from the aboveground live to aboveground dead 
carbon pools. Further refinement, discussion, and data are needed to better understand the 
carbon consequences of this year’s mortality. Tree mortality and aboveground live carbon that 
has transitioned to the dead pool in 2016 is estimated by southern Sierra Nevada county, 
below.” (California Forest Carbon Plan Draft Jan17 Page 58) 
 
“The tree mortality in unhealthy forests in 2016 has resulted in over 50 million metric tons of 
CO2e changing to the dead pool, or the equivalent of adding 11 million internal combustion 
engine cars to California roads. This recent tree mortality adds to unstable dead carbon pool 
that has been building this decade, with over 100 million trees dying since 2010, before 
factoring in trees killed by fire.” (California Forest Carbon Plan Draft Jan17 Page 58)  
 
“Deploying thinnings and controlled burns and managing for older, more stress resistant stands 
are key management actions. Such restoration is particularly important for many public forests. 
Equally, with relatively larger private ownerships, there is the opportunity to conserve well-
managed private forests to ensure a cohesive and functional watershed for the future, avoiding 
a patchwork of fragmented and degraded forest holdings.” (California Forest Carbon Plan Draft 
Jan17 Page 90) 
 
“Healthy forested ecosystems can improve the quality and supply of these water resources, as 
well as contribute to resilience in terms of timing of spring melt. The forested lands of California 
are of significant value to both California and the nation as a whole, as exemplified by the 
designation of the California Headwaters Partnership Region as one of seven Resilient Lands and 
Waters regions in the United States; see Box 8.” (California Forest Carbon Plan Draft Jan17 
Page 93) 
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“Post-fire reforestation and restoration can improve watershed health and benefit water 
resources. Forest management efforts help to reduce the need to remove silt and debris from 
reservoirs and recharge basins, make more space for water supply storage and hydropower 
generation capacity, and increase the economic value of these activities.” (California Forest 
Carbon Plan Draft Jan17 Page 93) 
 
“High severity fires can expose snowpack to direct sunlight, shifting melt times to earlier in the 
spring when the water flowing downstream is less able to be captured. This exposure can persist 
for decades, until forests regrow. Forest management actions have been shown to increase 
snowpack accumulation and retention over unhealthy, overgrown forests.244 “(California 
Forest Carbon Plan Draft Jan17 Page 93) 
 
“From a quantity perspective, it is possible to manage forests to increase the annual average of 
water quantity they deliver, although measuring this can be challenging. The Nature 
Conservancy conducted a meta-analysis of 150 existing studies on forest management and 
water supply and analyzed the impacts on potential water yield of a number of diverse forest 
management strategies. The analysis found possible returns of between zero and six percent in 
overall potential yield.245 Similarly, a study located in Arizona examined the snow retention 
rate of a number of locations under a variety of treatments. Treated sites resulted in greater 
snow accumulation, as well as longer snowpack persistence into the spring.246 While this topic 
requires additional research in California, it is a promising co-benefit for managing California’s 
forests for carbon capture and sequestration.” (California Forest Carbon Plan Draft Jan17 Page 
93) 
 
“8.5 Wildlife Habitat 
Recent research has found that the California Spotted Owl (Strix occidentalis occidentalis), a 
California bird species of special concern, is extirpated from sites experiencing 
uncharacteristically high severity fire. Additionally, after the King Fire, these owls avoided the 
high severity burn areas when foraging as well, instead foraging on the fringes of the high 
severity burn where burn severity was more moderate and in line with historic burn 
patterns.249 This finding should inform future forest management in accounting for the needs 
of California’s sensitive, threatened, and endangered species. High severity wildfire, out of 
character with historic patterns, poses a threat to the state’s treasured biodiversity. Concluding 
their research on high severity fire impacts on California Spotted Owl, Jones et al. (2016) stated 
“increasing frequent megafires pose a threat to spotted owls and likely other old-forest species 
and, as a result, suggests that forest ecosystem restoration and old-forest species conservation 
may be more compatible than previously believed.” However, post-fire extinction rates in areas 
of low severity burning – that which would be characteristic of prescribed fire – was estimated 
to be zero.250, 251 This data, while reflective of a single study, is indicative of other research 
that has been completed, including projections that, if the present fire pattern is continued, all 
high-quality owl habitat will be lost to severe wildfire within 75 years.252  
Current federal management objectives and regulatory and permitting processes result in no 
treatment on a significant number of federally managed acres due to the presence of sensitive, 
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threatened, and endangered species. While some of these lands could be treated from a 
scientific and legal perspective, the cost, in both time and financial resources, tends to be 
prohibitive. The absence of management is not a regulatory mandate, but is rather a result of 
insufficient budgets or a preference on the part of managers to avoid potential negative effects 
or legal challenges. The result of this is an absence of positive effects, as well as the unintended 
loss of many of the resources the regulations aim to protect. The above example of the 
California Spotted Owl is an example of this no-management outcome.” (California Forest 
Carbon Plan Draft Jan17 Pages 95 and 96) 
 
“9.3.1 Challenges for Bioenergy and Biofuel Development  
Woody biomass utilization has played an increasing role in California forestry over time.305 
Concerns over rising energy costs, climate change, forest health, and hazardous fuel buildups 
have led to executive orders and legislation that encourage the use of trees and woody plants as 
sources of energy. However, significant technical and economic challenges exist.  
For instance, it is particularly expensive to haul heavy, moisture-rich, low-energy-density wood 
over long distances .306,307 Haul distance, along with other site-specific variables, such as 
forest type and condition, influences the market value for wood energy chips. Market forces 
dictate that low grade small diameter (eight inches to 12 inches) trees and wood residues be 
chipped and used as fuel or sold for uses other than saw logs.308,309 In scenarios where 
utilizing waste from commercial timber harvests offers an opportunity to reduce risk of damage 
to forest watershed, reduce costs of fire suppression, and/or meet other forest management 
objectives, biomass projects can potentially offer net benefits to forest 
stakeholders.310,311,312,313” (California Forest Carbon Plan Draft Jan17 Pages 106-107) 
 
“An analysis of the FIA Program data was performed to determine which forest types would 
provide the greatest stored carbon if they were fully stocked. The five top forest types that store 
the greatest amount of carbon dioxide per acre in live trees when fully stocked are the redwood 
group (291.8 tons per acre), the fir, spruce and mountain hemlock group (219.9 tons per acre), 
the Douglas-fir group (210.5 tons per acre), the California mixed conifer group (201.9 tons per 
acre) and the tanoak and laurel group (161.8 tons per acre). Of these, redwood, Douglas-fir and 
California mixed conifer are also principal sources of timber in the state.” (California Forest 
Carbon Plan Draft Jan17 Page 155) 
 
Specific SFK/CC Comments about California Forest Carbon Plan Draft January 2017 Assertions  
 
Page 32 of the California Forest Carbon Plan Draft Jan17, 3.3 Innovate Solutions for Wood 
Products and Biomass Utilization to Support Ongoing Forest Management Activities, attempts 
to rationalize and justify logging and biomass removal from forests.  

“Removal will result in a temporary drop in carbon in standing live pools, which is 
expected to be replaced over time as carbon is sequestered in new tree growth on the 
treated area. Some of the residual biomass may be left in place for habitat or other 
purposes, but strategic utilization of the remainder can divert material from decay and 
open pile burning and produce net carbon benefits in the built environment, soils, and 
energy and fuels.” (California Forest Carbon Plan Draft Jan17 Page 32) 
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But continuing, and actually increasing, business-as-usual logging and thinning, when the Plan 
acknowledges that carbon sequestration would not take place for years, is unconscionable 
mismanagement of California forests. The forests in California have been heavily logged for 30 
years yet the Plan fails to state why carbon storage hasn’t resulted from all of the logging, or is 
at inadequate levels, or why there are numerous problems with sedimentation of water 
courses, wildlife habitat fragmentation, excessive road densities, etc. from all of the past 
logging. The Plan simply implies the State of California can log its way to carbon storage and 
fails to learn from the past. CalFIRE, California Natural Resources Agency, and CalEPA must stop 
climate change, NOW, with California Forest Carbon Plan regulations that restore forest health 
and sequester carbon in California’s forests, NOW—not in the future! The draft California 
Forest Carbon Plan proposes ripping up roots by logging, which opens the canopy and exposes 
forest soil to greater sun. The draft California Forest Carbon Plan fails to abate climate change, 
improve forest health, and improve soil health when it proposes, enables, and prescribes 
logging that would damage forest soils, forests capacity to sequester carbon, and Mycorrhizal 
Fungi networks that capture and exchange carbon and soil nutrients among trees. The final 
California Forest Carbon Plan must address and consider the impacts to climate change, 
forest soils, forests capacity to sequester carbon, and Mycorrhizal Fungi networks caused by 
logging and thinning.  
 
Because the CalFIRE draft California Forest Carbon Plan Jan 2017 (the CalFIRE Plan) is directly 
linked to and relies on the California Air Resources Board (CARB) 2030 Target Scoping Plan 
Update and the CARB Proposed Short-Lived Climate Pollutant Reduction Strategy as the 
mechanism for addressing black carbon emissions, the Plan is a moving target that is not 
provided to the public in a single comprehensible and understandable plan, therefore, the 
CalFIRE Plan is not a plan. 
 
By tiering the CalFIRE Plan to the CARB documents rather than incorporating the CARB 
requirements into the Plan, i.e. making the CARB requirement part of this document the Plan 
may become weaker if CARB’s requirements are weakened. The CalFIRE should adopt the 
requirements of the CARB 2030 Target Scoping Plan Update and the CARB Proposed Short-Lived 
Climate Pollutant Reduction Strategy as part of the CalFIRE Plan.  Doing otherwise will prevent 
the public from commenting on such changes, should they occur, in the context of the CalFIRE 
Plan.  Public comment on the CARB comment process is inadequate because the comments will 
be directed at the CARB guidelines not for the CalFIRE Plan which has different purposes, 
needs, and protections.  By tiering to the CARB documents, the public is given a moving target 
with regard to the content of the CalFIRE plan.  
 
Sequoia ForestKeeper and other environmental groups filed suit (Sierra Club et al. v. Bosworth 
et al.) in January 2005 against the final Giant Sequoia National Monument Management Plan 
(Decision Jan 16, 2004).  The suit successfully enjoined implementation of the first Plan in 
October 2006.  The District Court found many flaws in the first EIS attempt including, in the 
Attorney General's lawsuit, Judge Breyer held the plan lacked "coherent or clear guidance" and 
was "decidedly incomprehensible" for many reasons, including the fact that the Monument 
Plan was tiered to the Sierra Nevada Forest Plan Amendment Framework. In a separate opinion 
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in the case brought by environmental groups, Judge Breyer issued a permanent injunction 
barring the Forest Service from continuing with its plans until the Forest Service conducts an 
adequate and sufficient supplemental ... review" under the National Environmental Policy Act . 
The current proposed California Forest Carbon Plan is guilty of the same faults.  
 
In the 14 December 2016 CARB Public Workshop "California Natural and Working LANDs 
Carbon Model" CARB planners and modelers actually propose to degrade working lands carbon 
sinks until 2045 to 2050. There is no evidence of willingness by CARB, CalFIRE, California Natural 
Resources Agency, and CalEPA to mandate urgently needed goals and targets that steadily 
increase net carbon sequestration, starting now, using proven knowledge rather than unproven 
innovations and outdated practices disproved by science. 
 
 

 
CARB modelers and planners fail to use science-based judgement by proposing to implement 
low or high rates of thinning of California’s forests, which will take 28 to 33 years to recover to a 
neutral carbon sink level. At this critical time in the climate change scenario, CARB should be 
retaining all carbon stored in forests and forest soils. Ample evidence to support our 
contentions that CARB should not enable implementation of any forest thinning is presented 
below. Reversing climate change by preventing forest thinning should be CARB’s first priority.  
 



Page 11 of 64 
 

The 2030 Target Scoping Plan Update, pp 59, intimates that SLCP Strategy would manage 
forests to reduce forest wildfire events by removing trees from forests, even though biomass 
utilization would have to be innovative, which is speculative.  

 
California’s climate objective for natural and working lands is to maintain them as a 
resilient carbon sink (i.e., net zero or even negative GHG emissions) to 2030 and 
beyond, and minimize the net GHG and black carbon emissions associated with 
management, biomass disposal, and wildfire events to 2030 and beyond. This will 
include establishment of agriculture sector GHG emission reduction planning targets for 
the mid-term time frame and 2050. Implementation will take many policy and program 
pathways, and is built on activities related to land protection; enhanced carbon 
sequestration; and innovative biomass utilization: 

 
Science indicates that Biomass facilities would exacerbate climate change, damage California’s 
forests, wildlife habitats and global biodiversity hotspots, and forest watersheds, which provide 
clean drinking water to drought-stricken Californians. Science indicates that biomass facilities 
are neither net zero nor negative GHG emissions, and are causing GHG’s and other air pollution 
in their operation and in the transport systems that supply biomass feed to the facilities, so 
relying on biomass facilities as part of the renewables portfolio is neither certain nor 
achievable. 
 
Because the Carbon Forest Plan says “The Forest Carbon Plan will be the detailed 
implementation plan for the forest carbon goals embodied in the 2030 Target Scoping Plan 
Update.3 Similarly, the Air Resources Board’s (ARB) Proposed Short-Lived Climate Pollutant 
Reduction Strategy points to the Forest Carbon Plan as the mechanism for addressing black 
carbon emissions from forest sources such as wildfire.4” (California Forest Carbon Plan Draft 
Jan17 Page 7), the California Forest Carbon Plan Draft January 2017 is directly linked to and 
relies on the California Air Resources Board (CARB) 2030 Target Scoping Plan Update and the 
CARB Proposed Short-Lived Climate Pollutant Reduction Strategy as the mechanism for 
addressing black carbon emissions. Therefore, we incorporate by reference, in their entirety, 
previous comments submitted to CARB by Sequoia ForestKeeper as appropriate science 
citations and concerns, which CalFIRE, California Natural Resources Agency, and CalEPA must 
consider when developing a final California Forest Carbon Plan. CalFIRE must consider the 
impacts of the Plan and the methane used for the Plan on climate change, since the Forest 
Carbon Plan relies on and is tiered to the CA ARB Proposed Short-Lived Climate Pollutant 
Reduction Strategy.  
 
We must emphasize the fact that fuels used to power all the equipment to get the personnel to 
the forest treatment site and to actually perform the fuel reduction treatments, as well as 
felling, stacking, slash treatments, and biomass collection, hauling from the forest, and burning 
outside the forest in a power or heat generating facility or prescribed burning—that fuel can 
release methane to the atmosphere, which has a much greater impact on global temperature 
rise than CO2. (See further discussion below.) The Plan must discuss and analyze how proposed 
treatments will potentially emit CO2, Methane, and other Greenhouse Gas emissions (GHG’s), 
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that may contribute to climate change, including the carbon emitted from the vehicles and 
equipment used for fuel reduction treatments, as well as felling, stacking, slash treatments, and 
biomass collection, hauling from the forest, and burning outside the forest in a power or heat 
generating facility or prescribed burning.  The environmental analysis must disclose what 
efforts will be taken to mitigate these emissions.  
 
The California Forest Carbon Plan must not propose to log trees from the southern Sierra 
Nevada forests that are being stressed and killed by California’s methane hotspot (NASA’s 
second largest methane hotspot in the nation https://science.nasa.gov/science-news/science-
at-nasa/2014/09oct_methanehotspot/) and ignore or delay regulating the causes of the 
massive tree die-off in the southern Sierra Nevada, which are in great part due to California’s 
Central Valley air pollution and methane hotspot.  
 
Enabling forest biomass to energy facilities to supposedly sequester black carbon outside the 
forests while also delaying the regulation of methane for the next seven years will only 
exacerbate climate change, damage California's forests, wildlife habitats, our global biodiversity 
hotspot, and forest watersheds, which provide clean drinking water to drought-stricken 
Californians. 
 
The California Forest Carbon Plan must enact regulations that inhibit all California’s forests 
from removing forest biomass to biomass facilities because that would degrade the forested 
home of the California spotted owls, Pacific fishers, and Northern goshawks. 
 
While the California Forest Carbon Plan Draft document acknowledges the fact that drought 
has caused a massive tree die-off in the Sierra Nevada, the document continues to propose on 
page 3 of the California Forest Carbon Plan Draft Jan17 that “the rate of treatment would need 
to be increased to approximately 500,000 acres per year” in contradiction to the science that 
indicates that thinning and logging are not restoration, will not restore, but will harm 
California’s forests; and with a highly one-sided defense of policy options to promote logging. 
However, studies that have specifically evaluated the carbon implications of this strategy have 
found that thinning results in increased carbon emissions to the atmosphere for many decades.  
 
The California Forest Carbon Plan Draft mentions and acknowledges on page 95 the California 
Spotted Owl (Strix occidentalis occidentalis), a California bird species of special concern, but it 
fails completely to even consider or mention the critically important species of Pacific Fisher, a 
California Threatened species, which would be most impacted by exacerbating the massive tree 
die-off condition manifest in the Sierra Nevada by increasing logging in Pacific Fisher habitat.  
 
The California Forest Carbon Plan must consider the Fisher Suitability update (pasted below), 
the latest science on managing Pacific Fisher habitat provided to the Sequoia National Forest on 
31 January 2017 by the Conservation Biology Institute (CBI) and forwarded by opposing counsel 
in connection with the complaint filed in federal court on the significant new circumstances of 
the massive tree die-off in Pacific Fisher habitat (Sequoia ForestKeeper v. La Price, E.D. Cal. No. 
1:16-cv-00759-AWI-JLT). This brief CBI update report states the following: 

https://science.nasa.gov/science-news/science-at-nasa/2014/09oct_methanehotspot/
https://science.nasa.gov/science-news/science-at-nasa/2014/09oct_methanehotspot/
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CBI was asked to re-run the fisher home range PCA (which used variables derived from 

both EVEG and GNN datasets) to update the fisher habitat suitability grid. 

Unfortunately, the GNN data have not yet been updated (expected spring 2017), and 

the EVEG data have only been updated to reflect recent tree mortality on Sequoia 

National Forest. These data limitations make the draft results highly uncertain; and we 

do not advise applying them until vegetation layers are more comprehensively 

updated, and a more refined and justified analysis can be performed. 

We obtained updated EVEG data for Sequoia NF (Region 5 Remote Sensing Lab, 

December 2016). These data reflect recent changes in forest structure due mostly to 

drought-related tree mortality. We reran the fisher habitat suitability PCA using updated 

EVEG for the Sequoia National Forest but pre-mortality EVEG data for other areas and 

for GNN (2012 data). This revised EVEG-GNN PCA was then projected to evaluate 

changes in fisher habitat suitability. Results suggest that tree mortality has greatly 

reduced the amount of suitable habitat on Sequoia NF, but this result should be 

interpreted with great caution.  The mixture of the 4 updated variables from EVEG 

(PLAND, PLADJ, TTCFA_GE70, TTCFA_LT40) with 4 pre-tree mortality event variables 

from GNN (BA_MN, QUKE_BA, SNAG_DENS, DDI) may be creating novel and unrealistic 

combinations of forest structure attributes and not accurately reflecting actual fisher 

habitat conditions. Additionally, how fishers are actually responding to these recent 

changes in forest structure is currently unknown, as field data from fishers using such 

a post-mortality landscape are as of yet unavailable.  

The fisher suitability grid will again be updated as soon as planned updates to GNN 

incorporating 2015 data are released.  The FTT is also investigating alternatives to the 

PCA approach, such as CART and EEMS, which avoid some problematic assumptions 

with the PCA algorithm. Ideally, fisher field data collected over the next several years 

will reduce uncertainties about how fishers are using the post-mortality landscape. 

The California Forest Carbon Plan must consider the latest science on managing Pacific Fisher 
habitat discussed during the 7 February 2017 meeting of the Southern Sierra Nevada Fisher 
Working Group.  

Agenda 
Southern Sierra Nevada Fisher Working Group 

February 7, 2017 – 12:00-4:00pm 
Naples 4, Peppermill Resort, 2707 South Virginia Street, Reno, Nevada 

Topic Time Leads 

Agenda review, introductions, etc. 12:00pm Purcell /All 
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Sierra Nevada Carnivore Monitoring Program 12:15pm Tucker 

Fisher Conservation Strategy Update     

Resolving Implementation Issues 12:45pm Spencer/Britting 

Assessing Tree Mortality Effects on Fishers 2:15pm Spencer/Rustigian-Romsos 

New Research Direction in the Face of Tree Mortality 2:45pm Purcell/Thompson 

Yosemite Reintroduction 3:15pm Purcell/Thompson 

State Listing Update-Reintroduction Considerations 3:30pm Burkett 

Close-out, Action Items 3:45pm Purcell 

  

The critical nine minute discussion from this Southern Sierra Nevada Fisher Working Group 
proceedings by Wayne Spencer, Ph.D., Director of Conservation Biology Institute 
https://consbio.org/people/staff/wayne-spencer, provides an overview update on the Fisher 
Suitability analysis and landscape level population strategy and what happens to the Fisher 
population level as the landscape is changing due to forest mortality and restoration projects, 
especially in the critical forest linkage areas, and the difficulty of translating this landscape-level 
protection strategy down to a project-level, as well as the need to establish habitat 
conservation goals, fisher conservation goals, and habitat resilience targets.  Dr. Spencer 
indicates that, if managers are unable to maintain Fisher habitat because it is burning up and 
the trees are dying, Fisher habitat is not going to be maintained, because we don’t have reliable 
data for a habitat model without up-to-date data on the vegetation in the home ranges for 
breeding female Fishers and there is no guarantee that these data will be updated in the future, 
so we don’t have enough continuously updated data to determine how fire, tree die-off, and 
management projects are affecting Fisher habitat.  
 
Those critical nine minute clips of discussion by Wayne Spencer, Ph.D., are from roughly 35:20 
to 41:35 minutes and 47.50 to 50:13 minutes in the original webinar file of the webinar 
designated below. The following is the transcript of these two segments of discussion by Wayne 
Spencer, Ph.D.: 
 

Southern Sierra Nevada Fisher Working Group Meeting - February 7, 2017  
Transcript of Wayne Spencer of the Conservation Biology Institute (CBI) speaking to the 
group.  
Clip one – 6:24 minutes  
Last year about this time we finished the conservation strategy, which was really, um; 
it’s an overall all land conservation strategy. It is not a forest service project strategy, 
and it really is focused on the whole population, landscape level. It is all about 
recognizing the dynamics of this landscape for fires, and mortality, and forest 
restoration projects.  

https://consbio.org/people/staff/wayne-spencer
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So that fisher habitat is changing all the time. It’s what happens at that population level 
in the core and linkage areas that is real critical. But now in 2017, people are trying to 
implement aspects of the strategy, and one of the things that’s become clear is that 
there are great difficulties with trying to translate this sort of landscape level population 
level analysis down to the (garbled), analyzing specific forest projects like a thinning 
project, or a restoration project, or a logging project.  
And so forest service biologists have been struggling with this…how to implement the 
strategy in their day to day work. I am going to hand some of that off in a bit to Craig or 
whosever else to deal with that, and talking about a new approach that we’re trying to 
develop to help out with this, how to analyze the effects of disturbance whether they be 
natural or (garbled) caused in fisher habitat. The other big thing is the habitat resilience 
aspect of this.  
In the fisher conservation strategy we have habitat conservation goals, we have fisher 
population conservation goals, but we also have to develop, (garbled) called a target, 
but we have to habitat resilience conservation targets as well, as we all know the big 
issue with fisher habitat here is that it’s burning up, the trees are dying, and if we can’t 
reconcile maintaining habitat on the landscape while maintaining habitat values as well 
as resilience into the future with climate change and changing fire regimes etcetera, it’s 
not going to work. So those are the two bullets in red are what I’m going to dwell on the 
most. 2  
 
So that’s where we are now, we are dealing with the project level analysis, and one of 
the biggest problems with that is that we don’t yet have reliable, regularly updated 
presentation data that we can use for monitoring analysis. A big chunk of, a big part of 
the population level analyses that allows us to set these conservation targets for habitat 
and for populations was based on a principle component analysis of the composition, 
the vegetation composition of actual female fisher home ranges with a sample of 87 
female fisher home ranges, breeding females, presumably in almost all cases. And we 
use that to create a habitat model, which use both eVeg data and GNN, if you know 
what that is, because GNN gives us a lot of different fisher relevant variables, like basal 
area and things that you didn’t get from eVeg. That was really complicated for people 
and the problem is that neither one of those vegetation systems have been regularly, 
wall to wall, updated.  
There’s no guarantee that GNN will be run again in the future, and so those variables 
may go away. And as people who work with eVeg knows, it is sort of haphazardly 
patchwork updated, here and there, not real time enough to really be useful for 
updating how the effects of tree mortality, for example, or fire, or management actions, 
how they are affecting fisher habitat.  
So we are really struggling with this. But I think, we are at a point now, and I will talked 
some about this, a convergence of factors where the remote sensing lab now is coming 
up with automated techniques and algorithms to do more real time updating of 
vegetation characteristics, and that’s really exciting, and so we are teaming with them 
to try and figure out what variables they can derive at what time steps, and so on, that 
can feed into our fisher model and give us a better model.  



Page 16 of 64 
 

So dealing with the vegetation data issue is huge, and as I mentioned the habitat 
resilience is also huge. So I think with, at this point if I may ask either Craig, or Sarah, or 
Sue kind of describe what we are doing with the project level analysis. And then I’ll 
return (garbled).  
END clip one  
 
Transcript (continued) of Wayne Spencer of CBI talking to the group.  
Clip 2 – 2:31 minutes  
 
Again, we used a principle component analysis on the composition of the (garbled) 
fisher home ranges, but as we know, where the fisher study areas have been 
concentrated is in fire suppressed forests. They’re very dense, second growth, fewer 
pines, more shade-tolerant firs and cedars than historic, so we have a biased spatial 
sample from the fisher home ranges, and when we use that principle component 
analysis, and we add GNN data as variables into the equation, it works pretty well. But 
unfortunately again, there is no guarantee GNN will be done in the future, and it was 
complicated combining these two different data sets. And so we decided in recent 
months to, because of these struggles with how to apply the strategy to project analysis, 
we tried doing a simpler principle component analysis, using only eVeg data, and it fails 
miserably (laugh). 3  
 
And, not a big surprise, partly it is because of the nature of principle component 
analysis, PCA, is that pretty much assumption free, it is just saying, well here’s the sorts 
of conditions that your sample will fit your variant, but when we rerun, but when we try 
and apply the PCA with fewer variables, it basically is biasing against what fisher 
biologists say is the best habitat, because it’s not sampled like the fisher (garbled 
garbled) in Sierra National Forest. So we have a biased spatial sample, and when we 
apply it with that technique, it says that, you know, dense old-growth forest with lots of 
big trees is good, and we know that’s wrong. It’s just, it’s a data problem.  
So, but, there are ways to overcome that, and I will show you some examples of other 
approaches that take more data into consideration and more of our knowledge, our 
expert opinion, and our models and so on, that can apply and be a more scientifically 
justified, and more hopefully readily updatable sort of thing.  
So all this stuff…  
End of clip 2 

 
The original 160MB webinar of the science from this Southern Sierra Nevada Fisher Working 
Group proceeding may be downloaded in one file at the following link 1 file or at 
https://spaces.hightail.com/receive/8TRSF/cmVuZXB2b3NzQGdtYWlsLmNvbQ.  
 
The California Forest Carbon Plan Draft Jan17 Pages 16 and 17 promotes thinning of California 
forests in contradiction to the latest science.  

An urgent, collaborative, and financially supported effort is needed among forest land 
management agencies, private land owners and the public to implement large-scale 

https://spaces.hightail.com/receive/8TRSF/cmVuZXB2b3NzQGdtYWlsLmNvbQ==
https://spaces.hightail.com/receive/8TRSF/cmVuZXB2b3NzQGdtYWlsLmNvbQ
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thinning treatments. Extensive and timely thinning of California’s forests, and re-
introducing managed fires, will make them healthier and more resilient for many 
generations to come, while significantly reducing the threats to life and property during 
high fire danger years.28” (California Forest Carbon Plan Draft Jan17 Pages 16 and 17) 
 

Extensive scientific research clearly indicates that the best way to protect lives, property, and 
the natural environment from wildfire is through a comprehensive approach that focuses on 
community and regional planning, reducing ignitability of structures, and modifying vegetation 
within and directly around communities at risk. By focusing exclusively on clearing habitat, the 
Board is NOT addressing the main causes for loss of life and property from wildland fire. 
 
The Draft Plan will target about 22 million acres (1/3 of the entire state) for "masticating," 
spraying with herbicides, burning, or grazing. This would increase its existing habitat clearance 
program five times over current levels. If certified, the Plan will exempt individual habitat 
clearance projects from public oversight required by the California Environmental Quality Act 
(CEQA). Everything from state parks to private lands could be stripped bare without local notice 
or a chance to appeal. 
 
Every decade we increase funding for habitat clearance operations and fire suppression 
activities, followed by a decade of continued natural wildfires that no amount of logging will 
stop. The Plan perpetuates and expands this same approach, one that has failed to reduce 
cumulative wildfire damage and firefighting expenditures over the past century. As a 
consequence, the proposal is a waste of tax payer money, will cause significant damage to the 
environment, and will fail to effectively protect Californians from wildland fire. 
 
We hereby incorporate herein, in its entirety, by reference, the February 4, 2016 joint letter 
from scientists to Governor Brown about his State of Emergency proclamation that the 2015 
“die-off is of such scale that it worsens wildfire risk across large regions of the State”, is strongly 
at odds with the best available science. 
http://www.sequoiaforestkeeper.org/pdfs/Science_papers/160204_Hansen_Scientist_letter_to
_Gov_Brown_re_2015_snags.pdf  
 
“Based on the best available scientific evidence, the October 2015 emergency proclamation is 
not scientifically sound and, in fact, is directly contradicted by the overwhelming weight of 
current science. Further implementation of the proclamation would cause serious harm to 
numerous imperiled snag-dependent wildlife species, would exacerbate the ongoing deficit of 
snags in California’s forests relative to the minimum needs of the most sensitive wildlife 
species, would substantially reduce carbon storage in our forests and cause large emissions of 
greenhouse gases due to increased burning of snags in bioenergy plants, and would not reduce 
fire intensity or spread.” 
 
Letter to Governor Brown from Chad Hanson, Ph.D., Research Ecologist John Muir Project of 
Earth Island Institute, Dominick DellaSala, Ph.D., Chief Scientist Geos Institute, Monica Bond, 
M.S., Principal Scientist Wild Nature Institute, George Wuerthner, Senior Scientist Foundation 

http://www.sequoiaforestkeeper.org/pdfs/Science_papers/160204_Hansen_Scientist_letter_to_Gov_Brown_re_2015_snags.pdf
http://www.sequoiaforestkeeper.org/pdfs/Science_papers/160204_Hansen_Scientist_letter_to_Gov_Brown_re_2015_snags.pdf
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for Deep Ecology, Dennis Odion, Ph.D., Ecologist Earth Research Institute, University of 
California Santa Barbara, and Derek Lee, Ph.D., Principal Scientist Wild Nature Institute. 
 

There is no scientific dispute that mechanical fuel treatments that remove trees, biomass, 
and a significant amount of tree canopy increase wind speeds 

 
Science demonstrates that; 

 Logging is not restoration.   

 Logging increases fire risk and causes long term damage.   

 Logging standing dead trees runs contrary to the best available science. 

 Winds have been a major issue in the fire's spread & an impediment to containment. 

 Biomass burning will increase atmospheric CO2 levels. 

 Removing biomass from the forests for generating power will deplete the forest of 
future soil nutrients and will continue to exacerbate global climate change. 

 
The Plan must consider an Alternative Approach to Providing Defensible Space 

 
The Plan is proposing to treat the WUI defense and threat zones, supposedly to create 
defensible space to protect the homes in the adjacent communities from a wild fire.  Defensible 
space is a place where firefighters can be safely stationed in the path of the advancing fire.  And 
although the Forest Service has designated large WUI areas, cutting down trees beyond 200 to 
300 feet from homes to create defensible space for firefighters to battle the wall of flames that 
might be approaching and to protect the homes from the fire will place firefighters in danger 
and will cause unnecessary resource damage.  It will eventually result in areas that will become 
more flammable because of the subsequent growth of more flammable bushes and grasses 
than existed prior to leaving the forest canopy intact, including exotic grasses and herbaceous 
annuals that carry fire quickly to the base of the remaining trees. 
 
Treating the Home Ignition Zone (HIZ), the 200 to 300 feet surrounding homes, and using that 
treated HIZ as the defensible space from which prescribed fire is anchored and allowed to burn 
into the surrounding forest would be far less costly and more effective than mechanical 
treatments beyond the HIZ. 
 
We urge the agency to consider this alternative WUI size, defined by the Home Ignition Zone 
(HIZ) as a safezone from which firefighters would initiate prescribed fire to burn away from the 
HIZ and into the WUI.   
 
Science supports treatments limited to the Home Ignition Zone.  The Forest Service’s own Jack 
Cohen (Jack D. Cohen, Research Physical Scientist, Fire Sciences Laboratory, PO Box 8089, 
Missoula, MT 59807 406-329-4821 (fax) 406-329-4825 jcohen@fs.fed.us), has shown that the 
Home Ignition Zone – the 200 to 300 feet immediately surrounding homes, is where mechanical 
fuel treatments should be implemented to protect homes.  The Home Ignition Zone treatments 
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can be the mechanically-treated safezone that anchors prescribed fire treatments that would 
then be implemented beyond the HIZ and into the WUI to protect homes. 
 
Treating areas for thousands of feet down slope of rural residences will only cause unnecessary 
changes in the wildlands and not protect the rural residences from the wildfire that could start 
in the wildland area, if treatments have not been applied to the area within 200 feet of 
structures (Cohen 1999).  
 
The alternative of using the HIZ as the safezone anchor for prescribed fires into the WUI is 
reasonable because firefighters have successfully utilized narrower areas than the 200 to 300 
foot wide HIZ when prescribed fires or backfires are initiated from roads and trails in forested 
areas. 
 
Included in the zip file found at www.arb.ca.gov/lists/com-attach/73-sp2030disc-dec16-ws-
W2oFNQExBGUBNgYw.zip are two comment letters by the Center for Biological Diversity and 
John Muir Project Earth Island Institute submitted on 30 November 2016 (Cedar-fire-haz-tree-
scoping-comments-JMP&CBD-30Nov16.pdf) and 15 December 2017 (Cedar-fire-haz-tree-
scoping-comments-15Dec16.pdf) on the projects in Sequoia National Forest that would remove 
so-called “hazard trees” from California spotted owls, Pacific fishers, and Northern goshawks 
habitat. Also included in the zip file are the California spotted owl listing petition of 23 
December 2014 (CSO-FESA-Petition-23Dec14-Final.pdf) submitted to the US Fish and Wildlife 
Service and the 90-day determination letter of 18 September 2016 (CSO-FESA-USFWS-90-day-
determination-18Sept15.pdf). These documents detail the habitat requirements for the owl 
that would be devastated by a CARB regulation that would enable removing massive amounts 
of trees from its habitat.  We hereby incorporate herein, by reference, in their entirety, all of 
the files in the zip file. 
 
The 2030 Target Scoping Plan Update, pp 109 acknowledges that California forests are 
biodiverse and that there are global efforts to prevent further degradation to forests, but the 
2030 Target Scoping Plan Update is promoting logging forest biomass to generate electrical 
power, which will deforest California, degrade California’s biodiversity, and release California’s 
carbon stocks, all of which would continue to put pollution into the atmosphere.    
 

Linkage with a state-of-the-art, jurisdictional sector-based offset program can provide 
significant benefits to California’s Cap-and-Trade Program by assuring an adequate 
supply of high-quality compliance offsets to keep the cost of compliance within 
reasonable bounds, up to the quantitative usage limit for sector-based offsets. Linkage 
would also support California’s broad climate goals, as well as global biodiversity and 
tropical forest communities. Furthermore, reducing emissions from tropical 
deforestation is a key topic within the United Nations Framework Convention on 
Climate Change (UNFCCC) and between national and subnational jurisdictions, including 
through collaboration between California and the U.S. Department of State. (The 2030 
Target Scoping Plan Update, pp 109) 

 

https://www.arb.ca.gov/lists/com-attach/73-sp2030disc-dec16-ws-W2oFNQExBGUBNgYw.zip
https://www.arb.ca.gov/lists/com-attach/73-sp2030disc-dec16-ws-W2oFNQExBGUBNgYw.zip
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The 2030 Target Scoping Plan Update, pp 58, acknowledges that forest carbon stocks are NOT 
in immanent-danger of being emitted to the atmosphere. But CARB claims that an estimated 
150 MMTCO2e was lost to disturbance over the period 2001-2010, with the majority – 
approximately 120 MMTCO2e– lost through wildland fire. Even though 20 percent of the 
disturbance in the time period 2001-2010 was most likely due to logging, CARB proposes to 
turn our natural forests into commercial forests to produce biomass for energy production, 
supposedly to prevent wildfires.  Logging and thinning are not restoration. Logged areas will still 
burn since trees are not the fine fuel consumed with most fires. Most fires are climate driven 
and may burn.  
 

While not all of this stored carbon is in imminent danger of being emitted to the 
atmosphere, recent trends indicate that significant pools of carbon are at risk of 
reversal: an estimated 150 MMTCO2e was lost to disturbance over the period 2001- 
2010, with the majority-approximately 120 MMTCO2e– lost through wildland fire. At 
the same time, the agricultural sector accounts for eight percent of the emissions in the 
statewide GHG inventory. While growing trees and other plants, and soil carbon 
sequestration, make up for some of these losses, climate change itself is expected to 
further stress many of these systems and significantly impact the ability of California’s 
landscapes to maintain its carbon sink without proactive management. There are ways 
to slow and reverse this trend, in concert with other productive and ecological 
objectives of land use, and the State will continue to rely on best available science to 
promote those actions. These efforts can not only protect California’s natural carbon 
stocks, they can also improve quality of life in urban and rural communities alike and 
increase the climate resilience of agricultural, forestry and recreational industries and 
the rural communities they support; the State’s water supply; globally significant 
biodiversity; and the safety and environmental health of all who call California home. 

 
In the paper published in the journal Science of 14 October 2016, titled, Positive biodiversity-
productivity relationship predominant in global forests Jingjing Liang et, al., 85 scientists cite to 
78 papers on the issue of the economics of maintaining forest biodiversity. The paper concludes 
that globally maintaining commercial forests is two to six times more costly than maintaining 
natural forests. http://science.sciencemag.org/content/354/6309/aaf8957 
 

We further estimate that the economic value of biodiversity in maintaining 
commercial forest productivity alone is $166 billion to $490 billion per year. Although 
representing only a small percentage of the total value of biodiversity, this value is 
two to six times as much as it would cost to effectively implement conservation 
globally. 

 
INTRODUCTION: The biodiversity-productivity relationship (BPR; the effect of 
biodiversity on ecosystem productivity) is foundational to our understanding of the 
global extinction crisis and its impacts on the functioning of natural ecosystems. The BPR 
has been a prominent research topic within ecology in recent decades, but it is only 
recently that we have begun to develop a global perspective. 

http://science.sciencemag.org/content/354/6309/aaf8957
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RATIONALE: Forests are the most important global repositories of terrestrial 
biodiversity, but deforestation, forest degradation, climate change, and other factors 
are threatening approximately one half of tree species worldwide. 
 
The forest BPR represents a critical missing link for accurate valuation of global 
biodiversity and successful integration of biological conservation and socioeconomic 
development. Until now, there have been limited tree-based diversity experiments, and 
the forest BPR has only been explored within regional scale observational studies. Thus, 
the strength and spatial variability of this relationship remains unexplored at a global 
scale. RESULTS: We explored the effect of tree species richness on tree volume 
productivity at the global scale using repeated forest inventories from 777,126 
permanent sample plots in 44 countries containing more than 30 million trees from 
8737 species spanning most of the global terrestrial biomes. Our findings reveal a 
consistent positive concave-down effect of biodiversity on forest productivity across the 
world, showing that a continued biodiversity loss would result in an accelerating decline 
in forest productivity worldwide. The BPR shows considerable geospatial variation 
across the world. The same percentage of biodiversity loss would lead to a greater 
relative (that is, percentage) productivity decline in the boreal forests of North America, 
… however, the same percentage of biodiversity loss would lead to greater absolute 
productivity decline. 
 
CONCLUSION: Our findings highlight the negative effect of biodiversity loss on forest 
productivity and the potential benefits from the transition of monocultures to mixed-
species stands in forestry practices. The BPR we discover across forest ecosystems 
worldwide corresponds well with recent theoretical advances, as well as with 
experimental and observational studies on forest and nonforest ecosystems. On the 
basis of this relationship, the ongoing species loss in forest ecosystems worldwide could 
substantially reduce forest productivity and thereby forest carbon absorption rate to 
compromise the global forest carbon sink. We further estimate that the economic 
value of biodiversity in maintaining commercial forest productivity alone is $166 
billion to $490 billion per year. Although representing only a small percentage of the 
total value of biodiversity, this value is two to six times as much as it would cost to 
effectively implement conservation globally. These results highlight the necessity to 
reassess biodiversity valuation and the potential benefits of integrating and promoting 
biological conservation in forest resource management and forestry practices 
worldwide. 

 
The 2030 Target Scoping Plan Update, pp 59, intimates that SLCP Strategy would manage 
forests to reduce forest wildfire events by removing trees from forests, even though biomass 
utilization would have to be innovative, which is speculative.  
 

California’s climate objective for natural and working lands is to maintain them as a 
resilient carbon sink (i.e., net zero or even negative GHG emissions) to 2030 and 
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beyond, and minimize the net GHG and black carbon emissions associated with 
management, biomass disposal, and wildfire events to 2030 and beyond. This will 
include establishment of agriculture sector GHG emission reduction planning targets for 
the mid-term time frame and 2050. 
Implementation will take many policy and program pathways, and is built on activities 
related to land protection; enhanced carbon sequestration; and innovative biomass 
utilization: 

 
While California’s climate objective of managing forests to minimize GHG emissions is lauded, 
nature already accomplishes negative GHG emissions without interference by humans. Human 
management of forests requires energy to be consumed that creates GHG emissions when 
trees are marked for removal, felled, hauled to transport locations, loaded into logging trucks, 
hauled down the mountain to the sawmill or biomass-energy facility, processed to the size 
convenient for incineration or sale as lumber, stacked, unstacked, loaded, hauled, unloaded, 
and reloaded into the warehouse for sale. This does not count the energy required to gasify the 
pellets, if incineration is the end result of this management step that prevents the forest from 
naturally sequestering forest carbon in the forest. If these pellets are shipped to Europe to be 
burned in incinerators, more energy is consumed and turned into heat and GHGs. Basing the 
SLCP Strategy on innovative, unproven, and speculative theories is not sound, scientific 
planning—it is voodoo science and voodoo economics.      
 
The journal Science from 14 October 2016 contains an article titled The trouble with negative 
emissions - Reliance on negative-emission concepts locks in humankind’s carbon addiction, By 
Kevin Anderson and Glen Peters. http://www.geoengineeringmonitor.org/2016/10/the-trouble-
with-negative-emissions/, which was originally published in the Journal Science.  
http://science.sciencemag.org/content/354/6309/182 . The paper lists 16 research references. 
Excerpts are shown below: 
 

In December 2015, member states of the United Nations Framework Convention on 
Climate Change (UNFCCC) adopted the Paris Agreement, which aims to hold the 
increase in the global average temperature to below 2°C and to pursue efforts to limit 
the temperature increase to 1.5°C. 
 
The Paris Agreement requires that anthropogenic greenhouse gas emission sources and 
sinks are balanced by the second half of this century. Because some nonzero sources are 
unavoidable, this leads to the abstract concept of “negative emissions,” the removal of 
carbon dioxide (CO2) from the atmosphere through technical means. The Integrated 
Assessment Models (IAMs) informing policy-makers assume the large-scale use of 
negative-emission technologies. If we rely on these and they are not deployed or are 
unsuccessful at removing CO2 from the atmosphere at the levels assumed, society will 
be locked into a high-temperature pathway. 
 
Bioenergy, combined with carbon capture and storage (BECCS), is the most prolific 
negative-emission technology included in IAMs and is used widely in emission scenarios. 

http://www.geoengineeringmonitor.org/2016/10/the-trouble-with-negative-emissions/
http://www.geoengineeringmonitor.org/2016/10/the-trouble-with-negative-emissions/
http://science.sciencemag.org/content/354/6309/182
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It has the distinct feature of providing energy while also, in principle (12), removing CO2 
from the atmosphere. 
 
The idea behind BECCS is to combine bioenergy production with CCS, but both face 
major and perhaps insurmountable obstacles. Two decades of research and pilot plants 
have struggled to demonstrate the technical and economic viability of power generation 
with CCS, even when combusting relatively homogeneous fossil fuels (14). Substituting 
for heterogeneous biomass feedstock adds to the already considerable challenges. 
Moreover, the scale of biomass assumed in IAMs—typically, one to two times the area 
of India—raises profound questions (10) about carbon neutrality, land availability, 
competition with food production, and competing demands for bioenergy from the 
transport, heating, and industrial sectors. The logistics of collating and transporting 
vast quantities of bioenergy—equivalent to up to half of the total global primary 
energy consumption—is seldom addressed. Some studies suggest that BECCS pathways 
are feasible, at least locally (15), but globally there are substantial limitations (10). 
BECCS thus remains a highly speculative technology. 
 
If negative emission technologies fail to deliver at the scale enshrined in many IAMs, 
their failure will be felt most by low-emitting communities that are geographically and 
financially vulnerable to a rapidly changing climate. 
 
If negative-emission technologies do indeed follow the idealized, rapid, and successful 
deployment assumed in the models, then any reduction in near term mitigation 
caused by the appeal of negative emissions will likely lead to only a small and 
temporary overshoot of the Paris temperature goals (3). In stark contrast, if the many 
reservations increasingly voiced about negative-emission technologies (particularly 
BECCS) turn out to be valid, the weakening of near-term mitigation and the failure of 
future negative-emission technologies will be a prelude to rapid temperature rises 
reminiscent of the 4°C “business as usual” pathway feared before the Paris Agreement 
(5). Negative-emission technologies are not an insurance policy, but rather an unjust 
and high-stakes gamble. There is a real risk they will be unable to deliver on the scale of 
their promise. If the emphasis on equity and risk aversion embodied in the Paris 
Agreement are to have traction, negative-emission technologies should not form the 
basis of the mitigation agenda. 

 
Another study from 26 October 2016 by Curtis M. Bradley, Chad T. Hanson, and Dominick A. 

DellaSala, titled Does increased forest protection correspond to higher fire severity in frequent-

fire forests of the western United States? 

http://onlinelibrary.wiley.com/doi/10.1002/ecs2.1492/full. Bradley et al., finds that forests 

with the highest levels of protection from logging tend to burn least severely. 

ABSTRACT: "There is a widespread view among land managers and others that the 

protected status of many forestlands in the western United States corresponds with 

higher fire severity levels due to historical restrictions on logging that contribute to 

http://onlinelibrary.wiley.com/doi/10.1002/ecs2.1492/full
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greater amounts of biomass and fuel loading in less intensively managed areas, 

particularly after decades of fire suppression. This view has led to recent proposals—

both administrative and legislative—to reduce or eliminate forest protections and 

increase some forms of logging based on the belief that restrictions on active 

management have increased fire severity. We investigated the relationship between 

protected status and fire severity using the Random Forests algorithm applied to 1500 

fires affecting 9.5 million hectares between 1984 and 2014 in pine (Pinus ponderosa, 

Pinus jeffreyi) and mixed-conifer forests of western United States, accounting for key 

topographic and climate variables. We found forests with higher levels of protection had 

lower severity values even though they are generally identified as having the highest 

overall levels of biomass and fuel loading. Our results suggest a need to reconsider 

current overly simplistic assumptions about the relationship between forest protection 

and fire severity in fire management and policy." 

Conclusions 

In general, our findings—that forests with the highest levels of protection from logging 

tend to burn least severely—suggest a need for managers and policymakers to rethink 

current forest and fire management direction, particularly proposals that seek to 

weaken forest protections or suspend environmental laws ostensibly to facilitate a more 

extensive and industrial forest–fire management regime. Such approaches would likely 

achieve the opposite of their intended consequences and would degrade complex early 

seral forests (DellaSala et al. 2015). We suggest that the results of our study counsel in 

favor of increased protection for federal forestlands without the concern that this may 

lead to more severe fires.  

Allowing wildfires to burn under safe conditions is an effective restoration tool for 

achieving landscape heterogeneity and biodiversity conservation objectives in regions 

where high levels of biodiversity are associated with mixed-intensity fires (i.e., 

“pyrodiversity begets biodiversity,” see DellaSala and Hanson 2015b). Managers 

concerned about fires can close and decommission roads that contribute to human-

caused fire ignitions and treat fire-prone tree plantations where fires have been shown 

to burn uncharacteristically severe (Odion et al. 2004). Prioritizing fuel treatments to 

flammable vegetation adjacent to homes along with specific measures that reduce fire 

risks to home structures are precautionary steps for allowing more fires to proceed 

safely in the backcountry (Moritz 2014, DellaSala et al. 2015, Moritz and Knowles 2016). 

Continued – 

The 2030 Target Scoping Plan Update, pp 61, intimates that the CARB Plan is compelled to 

consider the best uses for dead and dying trees in the forest. 
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Productive utilization of dead and dying trees is a significant focus of the Governor’s 
Tree Mortality Task Force, and efforts to resolve the current shortfall in utilization 
capacity is addressed in that State of Emergency Declaration as well as SB 859.  
 

While the Governor, the Task Force, and SB 859 may address the issue of dead and dying trees 
in the forest, CARB must reach conclusions that will lead California to produce much less Short-
lived Climate Pollutants and sequester the most amount of carbon to “achieve deep reductions 
in short-lived climate pollutant (SLCP) emissions by 2030 to help avoid the worst impacts of 
climate change and meet air quality goals.” 
 
The 2030 Target Scoping Plan Update, pp 64, indicates that CARB could approve biomass-to-
energy facilities, if they only generate minimum amounts of GHG and carbon emissions. But 
heat and any residual amounts of GHGs generated by those biomass-to-energy facilities will 
continue to exacerbate climate change. Leave it in the forest is the only science-based decision 
to make regarding what to do with forest biomass! 
 

Excess biomass generated by forestry operations, as well as biomass produced through 
forest health and restoration treatments, must be disposed of in a manner that 
minimizes GHG and black carbon emissions.  

 
But forest biomass is not waste to be disposed. Science indicates that forest biomass is required 
to maintain and regenerate forests and the species in the forest. And the best and most 
productive utilization of dead and dying trees should be used in the forest to resolve the 
current shortfall in utilization capacity by forest ecosystems. Leave the trees in the forest, so 
they will contribute nutrients to the soil, moisture holding capacity of ecosystem services, and 
carbon to the growth of new forests. When dead trees are left on the ground to rot, they 
eventually create healthy soil which is the building block of forest ecosystems.  
 
The 2030 Target Scoping Plan Update, pp 2 states, “The Plan provides multiple strategies to 
promote healthy wildland and urban forests that protect and enhance forest carbon and the 
broader range of ecosystem services for all forests in California.” But The Plan fails to provide 
adequate supporting scientific evidence to prove and fails to even discuss the scientific research 
that refutes its claims that broader range of ecosystem services would be protected or 
enhanced.  
 
Forests provide a variety of ecosystem services that will be increasingly important as the 
climate changes. The Plan must consider and not impact these forest ecosystem services. 
 

   [F]orest, water and energy interactions provide the foundations for carbon storage, for 
cooling terrestrial surfaces and for distributing water resources. Forests and trees must 
be recognized as prime regulators within the water, energy and carbon cycles. …  
 
   [F]orests play important roles in producing and regulating the world’s temperatures 
and fresh water flows. … By evapotranspiring, trees recharge atmospheric moisture, 
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contributing to rainfall locally and in distant locations. Cooling is explicitly embedded in 
the capacity of trees to capture and redistribute the sun’s energy (Pokorný et al., 2010). 
Further, trees’ microbial flora and biogenic volatile organic compounds can directly 
promote rainfall. Trees enhance soil infiltration and, under suitable conditions, improve 
groundwater recharge. Precipitation filtered through forested catchments delivers 
purified ground and surface water (Calder, 2005; Neary et al., 2009). … 
 
   Forests play a large role in regulating fluxes of atmospheric moisture and rainfall 
patterns over land. Earth’s land and ocean surfaces release water vapor to the 
atmosphere. On continental surfaces, this process is aided by forests and other 
vegetation through evapotranspiration (ET) – evaporation from soil and plant surfaces 
and transpiration of water by plants. The resulting atmospheric moisture is circulated by 
winds across the Earth’s continents and oceans. The upwind and cross-continental 
production and transport of atmospheric moisture — “precipitation recycling” — can, in 
the appropriate circumstances, promote and intensify the redistribution of water across 
terrestrial surfaces.  
 
  On average, at least 40% of rainfall over land originates from ET. … 
 
   Trees and forests contribute to the intensification of rainfall through the biological 
particles they release into the atmosphere, which include fungal spores, pollen, 
bacterial cells and biological debris. Atmospheric moisture condenses when air becomes 
sufficiently saturated with water and much more readily when suitable surfaces, 
provided by aerosol particles (condensation nuclei), are present (Morris et al., 2014; 
Sheil, 2014). Some volatile organic compounds, 90% of which are also biological in 
origin, become oxidized and sticky in sunlight and attach to any (mainly biological) 
particles, thereby growing to sizes that enhance condensation … 
 
   Forests influence local and global temperatures and the flow of heat. At the local 
scale, forests can remain much cooler during daytime due to shade and the role of 
evaporation and transpiration in reducing sensible heat … Additional regional and global 
cooling derives from the fact that, through emissions of reactive organic compounds 
(Spracklen et al., 2008), forests can increase low-level cloud cover and raise reflectivity 
[albedo]. … 
 
   Using the sun’s energy, individual trees can transpire hundreds of liters of water per 
day. This represents a cooling power equivalent to 70 kWh for every 100 L of water 
transpired (enough to power two average household central air-conditioning units per 
day). With deeper roots, trees can maintain their cooling function even during long-
lasting heatwaves …  
 
   Forests may be particularly important for the so-called “water towers” of larger 
regions (see e.g. Viviroli and Weingartner, 2004). High altitude forests have a special 
ability to intercept fog and cloud droplets. Condensation on plant surfaces, including on 
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dense, epiphytic lichen and moss communities, provides additional moisture for tree 
growth, ET, infiltration, groundwater recharge, and, ultimately, runoff … 
 
   Tree root architecture is also highly important for the hydraulic redistribution of water 
in soils, facilitating both upward and downward flows and thereby improving dry-season 
transpiration and photosynthesis while simultaneously transporting rainwater 
downward to levels where it cannot easily be evaporated (Neumann and Cardon, 2012; 
Prieto et al., 2012). Intermediate tree densities on degraded lands may in fact maximize 
groundwater recharge (Ilstedt et al., 2016). … 
 
   Biodiversity enhances many ecosystem functions like water uptake, tree growth and 
pest resistance (Sullivan and O’Keeffe, 2011; Vaughn, 2010). The perverse effects of 
current land management strategies require closer scrutiny. For example, the practice 
of plantation forestry can negatively impact species richness and related ecosystem 
services (Ordonez et al., 2014; Verheyen et al., 2015). 
 
   Mixed species forests may lead to healthier, more productive forests, more resilient 
ecosystems and more reliable water related services, and often appear to perform 
better than monocultures regarding drought resistance and tree growth (Ordonez et al., 
2014; Paquette and Messier, 2011; Pretzsch et al., 2014 Pretzsch et al., 2014). Through 
variation in rooting depth, strength and pattern, different species may aid each other 
through water uptake, water infiltration and erosion control (Reubens et al., 2007). … 
 
   The climate-regulating functions of forests – atmospheric moisture production, rainfall 
and temperature control at local and regional scale – should be recognized as their 
principal contribution, with carbon storage, timber and non-timber forest products as 
co-benefits (Locatelli et al., 2015). … 
 
   The multiple water and climate-related services provided by forests – precipitation 
recycling, cooling, water purification, infiltration and groundwater recharge, … represent 
powerful adaptation opportunities that can significantly reduce human vulnerability and 
simultaneously, through their carbon storage functions, provide mitigation (Pramova et 
al., 2012b). … 
 
   Given sufficient scientific evidence on forest, water and energy interactions, decision-
making must recognize that water and climate-related ecosystem services benefit and 
impact people well beyond the local or catchment scale, often far from where actual 
decisions on tree planting or removal are made. Tradeoffs, for example between local 
restoration costs and downstream or downwind benefits, must also be taken into 
account … 
 
   Findings on forest and water interactions have important implications for 
environmental accounting. In addition to representing a potential loss for downstream 
water users, we likewise see ET as a potential gain for downwind users. Thus, the 
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accounting and definition of plant water use as “consumption” is problematic and 
requires careful consideration (Launiainen et al., 2014; Maes et al., 2009). … 
 
   The effects of forests on water and climate at local, regional and continental scales 
provide a powerful adaptation tool that, if wielded successfully, also has globally-
relevant climate change mitigation potential. 

 
David Ellison et al 2017. Trees, forests and water: Cool insights for a hot world. Global 
Environmental Change 43 (2017) 51–61. http://ac.els-cdn.com/S0959378017300134/1-s2.0-
S0959378017300134-main.pdf?_tid=38eca4a8-081a-11e7-9f6d-
00000aab0f02&acdnat=1489429617_9efb667c50b0b4b3a3a03214472ba08d  
 
Even if biomass-to-energy facilities were approved by CARB, they will generate GHGs and 
carbon emissions, and they will constantly be adding heat to the global condition that will 
continue to exacerbate climate change. Leave it in the forest is the only science-based decision 
to make regarding what to do with forest biomass!  
 
The 2030 Target Scoping Plan Update, pp 66, indicates some allegedly potentially positive as 
well as negative aspects of using forest biomass for electrical power generation. 
 

The drop in carbon storage during treatment years (2017-2030) seen in both of the 
management scenarios is largely the result of forest biomass removal associated with 
fuel reduction and prescribed burn treatments. The results capture the expected 
increase in carbon sequestration rates on treated forest acres; the more aggressive 
management scenario results in a higher increase in the overall rate of forest carbon 
sequestration relative to both the business-as-usual and low management scenarios. 
The initial carbon loss visualized here represents the potential for innovative biomass 
utilization pathways to literally fill the gap – to use this land-based carbon to increase 
carbon stored in durable wood products and agricultural soils and offset use of fossil 
fuels consumed for electricity and fuels. 

 
Please provide the published and peer-reviewed research that indicates the conclusion “the 
expected increase in carbon sequestration rates on treated forest acres”: we question this 
statement. But this wildly speculative plan sounds like forest trees would be removed and 
incinerated to make energy and the ash and black carbon from the incineration process would 
be used in urban areas to supposedly enhance the soil and sequester carbon. Why not allow 
the carbon to be sequestered in the forest where it has historically been sequestered by nature 
to grow future forests? 
 
State regulations should be revised to permit prescribed and managed fire: the US Forest 
Service (USFS) already does this. But not allowing fire leaves the excuse for thinning. Fires cause 
air quality problems, but as the USFS asks people "How do you want your smoke?" . . . because 
you are either going to get it thru prescribed burns or through wildfires that generally produce 
more smoke than managed burns. 

http://ac.els-cdn.com/S0959378017300134/1-s2.0-S0959378017300134-main.pdf?_tid=38eca4a8-081a-11e7-9f6d-00000aab0f02&acdnat=1489429617_9efb667c50b0b4b3a3a03214472ba08d
http://ac.els-cdn.com/S0959378017300134/1-s2.0-S0959378017300134-main.pdf?_tid=38eca4a8-081a-11e7-9f6d-00000aab0f02&acdnat=1489429617_9efb667c50b0b4b3a3a03214472ba08d
http://ac.els-cdn.com/S0959378017300134/1-s2.0-S0959378017300134-main.pdf?_tid=38eca4a8-081a-11e7-9f6d-00000aab0f02&acdnat=1489429617_9efb667c50b0b4b3a3a03214472ba08d
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The 2030 Target Scoping Plan Update, pp 68 and 71, indicate that CARB acknowledges that 
forest biomass used for bioenergy is not absolute, but speculative. If CARB must INNOVATE to 
use forest biomass for bioenergy, CARB would not be a science-based decision on which to 
establish California’s solution to climate change.  
 

Scale bioenergy capacity to contribute significantly to meeting community and regional 
agricultural and forest biomass disposal needs over time, in a manner that protects 
public health. 
 
Production and use of bioenergy in the form of biofuels and renewable natural gas has 
the potential to reduce dependency on fossil fuels for the transportation sector. For 
the energy sector, however, renewable natural gas faces significant safety, feasibility, 
and cost issues. 

 
Given the breadth and depth of fundamental uncertainties associated with negative-emissions 
technologies (ref. 1–6 below), including biomass to energy, a program of timely and deep 
mitigation in line with 2°C budgets should assume that they will not be deployed at a large 
scale. 
 
A mitigation agenda that does not rely on future large-scale application of negative-emissions 
technologies will require a legislative environment that delivers profound social and behavioral 
change by high-emitters, rapid deployment of existing low-carbon energy technologies, and 
urgent research and development of new promising energy technologies, including negative-
emissions technologies. If negative-emissions technologies do indeed prove to be successful, 
then a lower temperature rise can be subsequently pursued. 
 
Evidence indicates that an assumption of negative-emissions success delays conventional 
mitigation. Without negative-emissions technologies, much more ambitious and far reaching 
mitigation is required (ref. 2 below). The 2 degree C scenarios assessed by the IPCC that do not 
include negative emissions, but do allow afforestation have considerably lower fossil-fuel 
consumption than scenarios that include negative emissions [e.g., Fig. S4 in (ref. 7 below)]. The 
“emissions gap” (ref. 8, 9 below) between the necessary level of mitigation to deliver on the 
Paris goals and the collective proposition of governments (i.e., the sum of the Intended 
Nationally Determined Contributions) would be much larger if negative emissions were 
excluded. 
 
Postulating large-scale negative emissions in the future leads to much less mitigation today. 
Negative emissions facilitate the appealing option (ref. 10 below) of exceeding tight carbon 
budgets and assuming that the debt will be paid back later. If we cannot pay back our carbon 
debt because the negative-emissions technologies do not deliver as planned, then we have 
saddled the vulnerable and future generations with the temperatures we seek to avoid in the 
Paris Agreement.  
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The following analogy is appropriate: we knowingly let someone jump into a raging torrent, 
telling them we may be able to save them with a technology we have yet to develop. 
 
We believe that CARB should not rely on speculative, negative emissions technologies at such a 
critical time in this global human survival drama.  
 
CARB’s Revised Draft Proposed SLC Pollutant Reduction Strategy, pages 45-46, discuss forest 
treatments with justifications, claims, and citations supposedly to reduce wildfires.  
 

For reference, estimates for 10-year annual average black carbon emissions from fires 
that occurred in forests and other lands are provided in Table 6. Emissions from fires in 
forests and other lands vary dramatically from year-to-year, and these inventories 
contain higher uncertainty86 than the anthropogenic sources in Figure 1.  
 

  
 
In general, forests are burning at increasing rates and at increasing levels of severity.87 
This trend raises concern over the long-term health of these forests and ability to 
sequester carbon and provide resource amenities.88 Many studies have demonstrated 
net benefits for fuel treatments and forest management activities designed to reduce 
both fire spread and fire severity at the experimental unit or stand level, both in 
modeled and real world scenarios. 89,90,91,92,93,94,95,96,97,98,99 Fuel treatments 
are key elements of forest restoration strategies,100 and are embedded in management 
strategies at local, state and national levels.101,102 Fuel treatments are key elements of 
forest restoration strategies,100 and are embedded in management strategies at local, 
state and national levels.101,102 The Forest Carbon Plan, as well as the 2030 Target 
Scoping Plan Update, will continue to explore the interrelation of climate change and 
natural lands. 

 
CARB makes claims that forests are burning at increasing rates and at increasing levels of 
severity, attempting to justify tree removal as a means of reducing climate change. However, 
CARB has failed to adequately consider science provided in our previous submission, which is 
restated herein. CARB must consider that the most current studies consistently find that forests 
with the greatest number of dead trees do not burn more intensely. They often burn less 
intensely, because combustible oils in pine needles begin to dissipate quickly after trees die. 
 
Fire does not destroy wildlife habitat – logging does. Recently, more than 250 scientists 
informed Congress that patches of mostly dead trees are “quite simply some of the best wildlife 
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habitat in forests.” 
http://www.californiachaparral.com/images/Scientist_Letter_Postfire_2013.pdf  
 
Finally, claiming that increasing logging of our California forests will curb large wildfires 
misunderstands the issue. Hot, dry, windy weather rather than forest density determines fire 
intensity and spread. If logging reduces large wildfires, the more than 2 Billion board feet of 
trees logged from Sequoia National Forest since 1965 and the hundreds of billions removed 
from all national forests should have made the forests fireproof.   
 
Let’s let science be our guide, rather than superstition and outdated assumptions that snag 
patches substantially increase fire intensity and spread or that fuel treatments are key elements 
of forest restoration. Fire is the key element of forest restoration – not logging. If forests are 
thinned they will store less carbon in the soil, root/fungi systems, and trees. Retaining burned 
and dead trees will maintain carbon stores in the forest to grow healthy, future forests.  
 
There are three empirical studies that have investigated the effects of actual fires in areas with 
known pre-fire snag levels from recent drought and bark beetles, and which pertained to 
ponderosa pine and mixed-conifer forests.  The first, Bond et al. (2009), which was conducted in 
mixed-conifer and ponderosa/Jeffrey-pine forests of the San Bernardino National Forest in 
southern California, where fires occurred immediately after a large pulse of snag recruitment 
from drought/beetles.  Bond et al. (2009) “found no evidence that pre-fire tree mortality 
influenced fire severity”.  http://www.academia.edu/download/40465528/Bond_et_al.pdf  

The second, Hart et al. (2015), which was published in the Proceedings of the National Academy 
of Sciences, investigated whether there is a relationship between snag levels from 
drought/beetles and the rate of fire spread in conifer forests across the western U.S., including 
ponderosa pine-dominated forests of California.  Hart et al. (2015) found the following:  

Contrary to the expectation of increased wildfire activity in recently infected red-stage 
stands, we found no difference between observed area and expected area burned in 
red-stage or subsequent gray-stage stands during three peak years of wildfire activity, 
which account for 46% of area burned during the 2002–2013 period. Area burned in the 
western United States is unaffected by recent mountain pine beetle outbreaks 

In other words, in both the initial stage of snag recruitment, when dead needles are still on the 
trees (“red-stage”), and in the later stage, years later, after needles and some snags have fallen 
(“gray-stage”), fire did not spread faster or burn more area in forests with high levels of snags 
from drought and native beetles.  This was also true specifically in ponderosa pine forests, 
where there was no significant effect on fire spread of tree mortality from drought/beetles, and 
where fire spread was nearly identical regardless of snag levels (see Hart et al. 2015, Figure 
3D).   

The third, Meigs et al. (2016), was conducted in mostly mixed-conifer and ponderosa pine 
forests of the Pacific Northwest (south to the California border), and found the following: 

http://www.californiachaparral.com/images/Scientist_Letter_Postfire_2013.pdf
http://www.academia.edu/download/40465528/Bond_et_al.pdf
http://www.pnas.org/content/112/14/4375.short
http://www.pnas.org/content/112/14/4375.short
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In contrast to common assumptions of positive feedbacks, we find that insects generally 
reduce the severity of subsequent wildfires. Specific effects vary with insect type and 
timing, but both insects decrease the abundance of live vegetation susceptible to 
wildfire at multiple time lags. By dampening subsequent burn severity, native insects 
could buffer rather than exacerbate fire regime changes expected due to land use and 
climate change. Do insect outbreaks reduce the severity of subsequent forest fires? 

Specifically with regard to the mountain pine beetle, a native species associated with the 
current snag recruitment in California’s ponderosa pine and mixed-conifer forests, Meigs et al. 
(2016) found that fire severity was the same between stands with high levels of snags from 
drought/beetles and unaffected forests, when fires occurred during or immediately after the 
pulse of snag recruitment, and then fire severity consistently declined in the stands with high 
snag levels in the following decades (see Meigs et al. 2016, Figure 3a).   

Ken Pimlott, Director of CalFIRE, recently stated that he does not dispute this science 
(http://www.sandiegouniontribune.com/news/2016/jul/25/california-gov-wildfire-prevention-
strategies/).  Yet the State of California continues to disseminate information—web-based and 
otherwise—claiming that snag patches substantially increase fire intensity and spread, and the 
Governor’s emergency proclamation, which makes this same incorrect assertion, has not been 
withdrawn or modified.  Nor has the State withdrawn the proposal, which is promoted on this 
same incorrect basis, to facilitate widespread logging of recent snags across vast areas of public 
forestlands in remote “Tier Two” forests (forests that are not immediately adjacent to roads, 
powerlines, and homes).   

The 2030 Target Scoping Plan Update, pp 75 under the heading of New Potential Measures or 
Supporting Action - Potential new measures are known to reduce GHGs, but may have 
technology, cost, or statutory barriers that may need to be addressed before they can be 
deployed in the near term. This is yet another future development attempt that may, but may 
not be scientifically feasible, but CARB is relying on this speculative conjecture to solve the 
global climate puzzle.   
 

Developing sustainable options for processing woody debris from urban areas, forests, 
and agriculture. 

 
The 20 May 2016 issue of SCIENCE contains an interesting article, titled, City-integrated 
renewable energy for urban sustainability, which reviews 79 research papers on the subject of 
urban needs to decarbonize by 2050, including renewable energy, transportation, urban design, 
policies, and behavior changes necessary to be sustainable. While the article suggests that 
innovations in nuclear power could help achieve a decarbonized urban 2050, with which we 
strongly disagree, an excerpt specific to the issue of biomass is pasted below and the abstract is 
found at http://science.sciencemag.org/content/352/6288/922.abstract.  
 

Biomass energy Power densities for biomass energy are highly dependent on the 
regional climate, because it affects which plants are able to grow locally. Conventional 
crops have a range of power densities from roughly 0.05 to 1.7 W/m2; the highest 

http://iopscience.iop.org/article/10.1088/1748-9326/11/4/045008/meta
http://www.sandiegouniontribune.com/news/2016/jul/25/california-gov-wildfire-prevention-strategies/
http://www.sandiegouniontribune.com/news/2016/jul/25/california-gov-wildfire-prevention-strategies/
http://science.sciencemag.org/content/352/6288/922.abstract
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densities come from crops grown in tropical locations with genetic modification, 
fertilizer, and irrigation (8). The ongoing debate over biofuel sustainability and social 
and environmental justice considerations places this potential energy source in a 
complex and unsatisfactory position. Direct combustion of urban biomass offers at least 
a clearer life-cycle path to evaluate than conversion and use of biomass as biofuels. If 
short-rotation poplar was grown on marginal lands in Boston, for example, it could 
satisfy 0.6% of the yearly primary energy demand in Massachusetts (35). 
Given the low power densities, urban agriculture may be better suited for food than for 
energy. Urban farms help reduce urban heat-island effects, mitigate urban stormwater 
impacts, and lower the energy needed for food transportation (36). A life-cycle analysis 
of a community farm in South London has shown that urban food supply systems can 
achieve reductions in greenhouse gas emissions that are potentially larger than those of 
parks and urban forests (37). 

 
Listed below are other papers that discuss the drawbacks of thinning forests and forest biomass 
to energy facilities. 
 
The Royal Institute of International Affairs (UK)  
Environment, Energy and Resources Department | February 2017 Woody Biomass for Power 
and Heat Impacts on the Global Climate 
https://www.chathamhouse.org/sites/files/chathamhouse/publications/research/2017-02-23-
woody-biomass-global-climate-brack-final2.pdf  
 
This report covers the following topics with Recommendations: 
1 Is Biomass Carbon-neutral?  
            Biomass Energy Feedstocks 
            Biomass and the Forest Carbon Cycle 
            Bioenergy with Carbon Capture and Storage (BECCS) 
2 Accounting for Biomass Carbon Emissions  
3 Sustainability Criteria  
Conclusion 
 
Executive Summary 
The use of wood for electricity generation and heat in modern (non-traditional) technologies 
has grown rapidly in recent years. For its supporters, it represents a relatively cheap and 
flexible way of supplying renewable energy, with benefits to the global climate and to forest 
industries. To its critics, it can release more greenhouse gas emissions into the atmosphere 
than the fossil fuels it replaces, and threatens the maintenance of natural forests and the 
biodiversity that depends on them. Like the debate around transport biofuels a few years ago, 
this has become a highly contested subject with very few areas of consensus. This paper 
provides an overview of the debate around the impact of wood energy on the global climate, 
and aims to reach conclusions for policymakers on the appropriate way forward. 
 

https://www.chathamhouse.org/sites/files/chathamhouse/publications/research/2017-02-23-woody-biomass-global-climate-brack-final2.pdf
https://www.chathamhouse.org/sites/files/chathamhouse/publications/research/2017-02-23-woody-biomass-global-climate-brack-final2.pdf
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Thinning Combined With Biomass Energy Production May Increase, Rather Than Reduce, 
Greenhouse Gas Emissions, D.A. DellaSala and M. Koopman, Report by Geos Institute, 
November 2015 (Scientific report rather than peer-reviewed study) 
 
Forest soil carbon is threatened by intensive biomass harvesting, David L. Achat et al, Scientific 
Report, November 2015 
 
How certain are greenhouse gas reductions from bioenergy? Life cycle assessment and 
uncertainty analysis of wood pellet-to-electricity supply chains from forest residues, Mirjam 
Röder et.al., Biomass and Bioenergy, August 2015 [This article looks at methane emissions from 
woodchip and pellet storage.] 
 
Quantifying consequences of removing harvesting residues on forest soils and tree growth – A 
meta-analysis, D.L. Achat et al, Forest Ecology and Management, July 2015 [This meta-
analysis looks at the impacts of ‘whole tree harvesting’, which is increasingly practiced for 
bioenergy, on soil nutrients and future tree growth and finds serious negative impacts.] 
 
Limits to Sustainable Use of Wood Biomass, Janis Abolins and Janis Gravitis, Sustainable 
Development, Knowledge Society and Smart Future Manufacturing Technologies, World 
Sustainability Series 2015, April 2015 [The authors looked at bioenergy sourced from fast 
growing tree plantations and “argue that generating electricity by burning wood is an extremely 
inefficient use of land under conditions of sustainable supply of the fuel and conclude that 
transfer to bio-energy without radical changes in the existing economic system would further 
aggravate the environmental crisis.”] 
 
Avoiding Bioenergy Competition for Food Crops and Land, Creating a Sustainable Food 
Future, Tim Searchinger and Ralph Heimlich, published by World Resources Institute, January 
2015 [Scientific report, not peer-reviewed study] 
 
The Burning Question: Does Forest Bioenergy Reduce Carbon Emissions? A Review of Common 
Misconceptions about Forest Carbon Accounting, Michael T. Ter-Mikaelian et al, Journal of 
Forestry, November 2014 
 
Projected CO2 Emissions Due to Increased Logging Under Senator Ron Wyden’s “Oregon and 
California Land Grant Act of 2013” by Dr. Olga Krankina, Courtesy Faculty, Department of Forest 
Ecosystems & Society, College of Forestry, Oregon State University, September 2014 [Note 
increased logging is proposed in part to serve the needs of energy companies seeking to burn 
biomass in the US.] 
 
Life-Cycle Impacts of Biomass Electricity in 2020, Dr. Anna Stephenson and Professor David 
MacKay, DECC, July 2014 [This study looks at a range of different scenarios for life-cycle CO2 
emissions associated with pellets imported from North America to the UK.] 
 

http://forestlegacies.org/images/projects/biomass-report-2015-11.pdf
http://forestlegacies.org/images/projects/biomass-report-2015-11.pdf
http://forestlegacies.org/images/projects/biomass-report-2015-11.pdf
http://www.nature.com/articles/srep15991
http://www.sciencedirect.com/science/article/pii/S0961953415001166
http://www.sciencedirect.com/science/article/pii/S0961953415001166
http://www.sciencedirect.com/science/article/pii/S0378112715001814
http://www.sciencedirect.com/science/article/pii/S0378112715001814
http://link.springer.com/chapter/10.1007/978-3-319-14883-0_13#page-1
http://www.wri.org/publication/avoiding-bioenergy-competition-food-crops-and-land
http://www.wri.org/publication/avoiding-bioenergy-competition-food-crops-and-land
http://www.wri.org/publication/avoiding-bioenergy-competition-food-crops-and-land
http://www.ingentaconnect.com/content/saf/jof/2015/00000113/00000001/art00009?utm_source=April+JoF&utm_campaign=JOF+TOC&utm_medium=email
http://www.ingentaconnect.com/content/saf/jof/2015/00000113/00000001/art00009?utm_source=April+JoF&utm_campaign=JOF+TOC&utm_medium=email
http://www.ingentaconnect.com/content/saf/jof/2015/00000113/00000001/art00009?utm_source=April+JoF&utm_campaign=JOF+TOC&utm_medium=email
http://geosinstitute.org/images/stories/pdfs/Krankina_OC_2014_09.pdf
http://geosinstitute.org/images/stories/pdfs/Krankina_OC_2014_09.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/349024/BEAC_Report_290814.pdf
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Forest biomass for energy in the EU: current trends, carbon balance and sustainable potential, 
IINAS, EFI and Joanneum Research, prepared for BirdLife Europe, EEB and Transport 
Environment, May 2014 
 
Forestry Bioenergy in the Southeast United States: Implications for Wildlife Habitat and 
Biodiversity, J.M. Evans et al, National Wildlife Federation, December 2013 [This is not  a peer-
reviewed study but a report produced through a collaboration of researchers at different 
universities. 
 
Ecological limits to terrestrial carbon dioxide removal, Lydia J. Smith and Margaret S. Torn, 
Climatic Change (2013)  [Note: This article specifically looks at Bioenergy with Carbon Capture 
and Storage as well as at tropical ‘afforestation’, which the authors define as meaning primarily 
industrial pine and eucalyptus plantations established at the expense of shrubland and 
grassland.  Many of the findings are relevant to large-scale bioenergy in general.] 
 
The ‘debt’ is in the detail: A synthesis of recent temporal forest carbon analyses on woody 
biomass for energy, Patrick Lamers and Martin Junginger, Biofuels, Bioprod, July/August 2013 
[Note that the authors presume that most wood pellets are currently produced from 
residues.  There is evidence to the contrary from the southern US and no independent analysis 
has been carried out in other regions.] 
 
JRC Technical Reports – Carbon Accounting of forest bioenergy, Conclusions and 
recommendations from a critical literature review, Joint Research Centre, European 
Commission, 2013 
 
Dead Forests Release Less Carbon Into Atmosphere Than Expected  Trees killed in the wake of 
widespread mountain pine beetle infestations have not resulted in a large spike in carbon 
dioxide released into the atmosphere, contrary to predictions, a University of Arizona-led study 
has found. Published in Ecology Letters March 2013 as:  Persistent reduced ecosystem 
respiration after insect disturbance in high elevation forests 
Mineral soil carbon fluxes in forests and implications for carbon balance assessments, Thomas 
Buchholz et al, GCB Bioenergy, January 2013 – See here for a Science Daily article summarizing 
the key findings, including: “The findings suggest that calls for an increased reliance on forest 
biomass be re-evaluated and that forest carbon analyses are incomplete unless they include 
deep soil, which stores more than 50 percent of the carbon in forest soils.” 
 
Site-specific global warming potentials of biogenic CO2 for bioenergy: contributions from 
carbon fluxes and albedo dynamics, Francesco Cherubini et al, Environmental Research Letters, 
November 2012 – for an interview with the lead author see here. 
The outcome is in the assumptions: analyzing the effects on atmospheric CO2 levels of 
increased use of bioenergy from forest biomass, Bjart Holtsmark, 5th October 2012, GCB 
Bioenergy 
 

http://www.eeb.org/EEB/?LinkServID=FE1EAF33-5056-B741-DBEF3F46BC26A1E1
http://www.southernenvironment.org/uploads/publications/NWF_Biomass_Wildlife_Full_Report.pdf
http://www.southernenvironment.org/uploads/publications/NWF_Biomass_Wildlife_Full_Report.pdf
http://link.springer.com/content/pdf/10.1007%2Fs10584-012-0682-3.pdf
http://link.springer.com/content/pdf/10.1007%2Fs10584-012-0682-3.pdf
http://onlinelibrary.wiley.com/doi/10.1002/bbb.1407/abstract
http://onlinelibrary.wiley.com/doi/10.1002/bbb.1407/abstract
http://www.biofuelwatch.org.uk/biomass-resources/resources-on-biomass/iet.jrc.ec.europa.eu/bf-ca/sites/bf-ca/files/files/documents/eur25354en_online-final.pdf
http://www.biofuelwatch.org.uk/biomass-resources/resources-on-biomass/iet.jrc.ec.europa.eu/bf-ca/sites/bf-ca/files/files/documents/eur25354en_online-final.pdf
http://uanews.org/story/dead-forests-release-less-carbon-into-atmosphere-than-expected
http://onlinelibrary.wiley.com/doi/10.1111/ele.12097/pdf
http://onlinelibrary.wiley.com/doi/10.1111/ele.12097/pdf
http://onlinelibrary.wiley.com/doi/10.1111/gcbb.12044/abstract;jsessionid=00AB68FB9C2DB5564A43509A8B896140.d04t01
http://www.sciencedaily.com/releases/2013/06/130611122103.htm
http://iopscience.iop.org/1748-9326/7/4/045902/pdf/1748-9326_7_4_045902.pdf
http://iopscience.iop.org/1748-9326/7/4/045902/pdf/1748-9326_7_4_045902.pdf
http://environmentalresearchweb.org/cws/article/news/52178
http://onlinelibrary.wiley.com/doi/10.1111/gcbb.12015/abstract
http://onlinelibrary.wiley.com/doi/10.1111/gcbb.12015/abstract
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Sound Principles and an Important Inconsistency in the 2012 UK Bioenergy Strategy, Tim 
Searchinger, September 2012 
 
Global Consequences of the Bioenergy Greenhouse Gas Accounting Error, Tim Searchinger, 
2012 (for a background presentation by the author, see here) 
 
Using ecosystem CO2 measurements to estimate the timing and magnitude of greenhouse gas 
mitigation potential of forest bioenergy, Pierre Bernier and David Paré, July 2012 (looking at the 
carbon impact of sourcing wood from boreal forests in Canada for energy) 
 
Large-scale bioenergy from additional harvest of forest biomass is neither sustainable nor 
greenhouse gas neutral, Ernst-Detlef Schulze et al, April 2012 
 
Biogenic vs. geologic carbon emissions and forest biomass energy production, John S Gunn et 
al, GCB Bioenergy, April 2012 
 
Biomass Supply and Carbon Accounting for Southeastern Forests, Biomass Energy Resource 
Center, the Forest Guild, and Spatial Informatics Group for Southern Environmental Law Center 
and National Wildlife Federation, February 2012 
 
Carbon debt and carbon sequestration parity in forest bioenergy production, Stephen R. 
Mitchell et al, January 2012 
 
Carbon emissions associated with the procurement and utilization of forest harvest residues for 
energy, northern Minnesota, USA, Grant M. Domke et.al., Biomass and Bioenergy, January 2012 
 
Is woody bioenergy carbon neutral? A comparative assessment of emissions from consumption 
of woody bioenergy and fossil fuel, Giuliana Zanchi et al, December 2011 – For a background 
presentation by one of the authors, see here. 
 
Can fuel-reduction treatments really increase forest carbon storage in the western US by 
reducing future fire emissions?, John L. Campbell et al, Frontiers in Ecology and the 
Environment, December 2011 [Note: This article specifically looks at the carbon impacts of 
forest thinning for fire prevention, rather than at how the timber from forest thinning is then 
used.  However, wood from forest thinning for this purpose is being widely promoted as 
‘sustainable’ bioenergy.] 
 
Regional carbon dioxide implications of forest bioenergy production, Tara W. Hudiburg et al, 
Nature Climate Change, 23rd October 2011 
 
Opinion of the European Environment Agency Scientific Committee on Greenhouse Gas 
Accounting in Relation to Bioenergy, September 2011 
 
Harvesting in boreal forests and the biofuel carbon debt, Bjart Holtsmark, August 2011 

http://www.rspb.org.uk/Images/Searchinger_comments_on_bioenergy_strategy_SEPT_2012_tcm9-329780.pdf
http://link.springer.com/chapter/10.1007%2F978-1-4471-2717-8_36
http://www.biofuelwatch.org.uk/2012/forests-are-not-fuel/
http://onlinelibrary.wiley.com/doi/10.1111/j.1757-1707.2012.01197.x/abstract;jsessionid=9FC6009664EEB6337DB3688B268AC1CF.d02t04
http://onlinelibrary.wiley.com/doi/10.1111/j.1757-1707.2012.01197.x/abstract;jsessionid=9FC6009664EEB6337DB3688B268AC1CF.d02t04
http://onlinelibrary.wiley.com/doi/10.1111/j.1757-1707.2012.01169.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1757-1707.2012.01169.x/abstract
http://www.researchgate.net/publication/227781452_Biogenic_vs._geologic_carbon_emissions_and_forest_biomass_energy_production
http://www.nwf.org/pdf/Global-Warming/NWF-SE-Carbon-Study.pdf
http://www.nwf.org/pdf/Global-Warming/NWF-SE-Carbon-Study.pdf
http://ncfp.files.wordpress.com/2012/05/carbon-debt-paper.pdf
http://www.sciencedirect.com/science/article/pii/S0961953411005502
http://www.sciencedirect.com/science/article/pii/S0961953411005502
http://onlinelibrary.wiley.com/doi/10.1111/j.1757-1707.2011.01149.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1757-1707.2011.01149.x/abstract
http://www.fern.org/sites/fern.org/files/Neil%20Bird%20ppt%20-%20March%202012%20biomass%20event%20EP.pdf
http://ir.library.oregonstate.edu/xmlui/bitstream/handle/1957/26174/CampbellJohn.Forestry.CanFuelReductionTreatments.pdf?sequence=1
http://ir.library.oregonstate.edu/xmlui/bitstream/handle/1957/26174/CampbellJohn.Forestry.CanFuelReductionTreatments.pdf?sequence=1
http://files.dnr.state.mn.us/forestry/biomass/carbondioxideImplicationsBioenergy.pdf
http://www.eea.europa.eu/about-us/governance/scientific-committee/sc-opinions/opinions-on-scientific-issues/sc-opinion-on-greenhouse-gas
http://www.eea.europa.eu/about-us/governance/scientific-committee/sc-opinions/opinions-on-scientific-issues/sc-opinion-on-greenhouse-gas
http://www.springerlink.com/content/m818k271ml24696t/fulltext.pdf
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Forest Bioenergy or Forest Carbon? Assessing Trade-Offs in Greenhouse Gas Mitigation with 
Wood-Based Fuels, J. McKechnie et al, March 2011, summarized here 
 
Effect of policy-based bioenergy demand on southern timber markets: A case study of North 
Carolina, Robert C. Abt et al, Biomass and Energy (34) 
 
Review of the Manomet Biomass Sustainability and Carbon Policy Study, Mary Booth for the 
Clean Air Task Force, July 2010 
 
The upfront carbon debt of bioenergy, Joanneum Research, July 2010 
Biomass Sustainability and Carbon Policy Study, Manomet Center for Conservation Sciences, 
June 2010 
 
Implications of Limiting CO2 Concentrations for Land Use and Energy, (click here for a similar 
publicly available article by the authors) Marshall Wise et al, May 2010 
 
Forest carbon storage in the northeastern United States: Net effects of harvesting 
frequency, post-harvest retention, and wood products, Jared S. Nunery and William S. Keeton, 
Forest Ecology and Management, March 2010 [Not specifically about bioenergy, this article 
compares carbon impacts of leaving mature northern hardwood forests undisturbed with those 
of different logging practices and finds that “even with consideration of C sequestered in 
harvested wood products, unmanaged northern hardwood forests will sequester 39 to 118% 
more C than any of the active management options evaluated.] 
 
Fixing a Critical Climate Accounting Error, Timothy Searchinger et al, October 2009 
 
Energy Sprawl or Energy Efficiency: Climate policy impacts on natural habitats for the United 
States of America, Robert I McDonald et al, PLoS ONE 4(8): e6802. 
doi:10.1371/journal.pone.0006802, August 2009 
 
All The Carbon Counts: Including Land-Based Carbon In Greenhouse Gas Control Strategies 
Lowers Costs And Preserves Forests, Science Daily, June 2009 
 
Goodbye to Carbon Neutral, Eric Johnson, 2008 
 
California Senator Kevin de León told the Los Angeles Times that their 15 December 2016 
“article on the implementation of California’s world-class climate change policies completely 
ignores statutes put in place that require extensive study and review of impacts on jobs, the 
state’s economy, the departure of businesses to other states and numerous other economic 
factors before the adoption of any regulations.  
The critics of California’s emissions reduction efforts cited in the article made the same 
arguments when we first started these programs a decade ago, and they have been proved 
wrong ever since. California’s economy has grown into the sixth largest in the world and has 
created a thriving clean-energy sector that has sped up innovation and job creation.  

http://ec.europa.eu/environment/integration/research/newsalert/pdf/234na2.pdf
http://naldc.nal.usda.gov/download/46157/PDF
http://naldc.nal.usda.gov/download/46157/PDF
http://www.catf.us/resources/whitepapers/files/201007-Review_of_the_Manomet_Biomass_Sustainability_and_Carbon_Policy_Study.pdf
http://www.transportenvironment.org/sites/te/files/media/The_upfront_carbon_debt_of_bioenergy_Joanneum_Research.pdf
http://www.manomet.org/sites/manomet.org/files/Manomet_Biomass_Report_Full_LoRez.pdf
http://www.sciencemag.org/content/324/5931/1183.full
http://zerocarbonfarm.com/document%20library/research/U.S.%20DoE,%20implications%20of%20limiting%20CO2%20emissions%20on%20land%20use,%20Feb%202009.pdf
http://www.sciencedirect.com/science/article/pii/S0378112710000058
http://www.sciencedirect.com/science/article/pii/S0378112710000058
http://www.ncbi.nlm.nih.gov/pubmed/19900885
http://www.plosone.org/article/info:doi/10.1371/journal.pone.0006802
http://www.plosone.org/article/info:doi/10.1371/journal.pone.0006802
http://www.sciencedaily.com/releases/2009/05/090528142817.htm
http://www.sciencedaily.com/releases/2009/05/090528142817.htm
http://www.maforests.org/Carbon.pdf


Page 38 of 64 
 

California leads with vision in the energy sector, so it is disappointing your readers have to 
settle with reporting that is so shortsighted.  Sen. Kevin de León (D-Los Angeles) 
http://www.latimes.com/opinion/readersreact/la-ol-le-climate-change-california-20161215-
story.html  
 

Accurate Accounting of the Carbon Impacts of Biomass Bioenergy 
 
Any policy to promote the use of forest-sourced biomass for bioenergy production must fully 
account for the emissions and climate change consequences associated with those activities. In 
order to develop a program that makes sense within the forest carbon and GHG emissions 
contexts, biomass uses must be compared not only to alternative "waste diversion" options but 
to the full spectrum of alternative fates, including the carbon sequestration and storage 
associated with living and growing trees and forests.  
 
Woody biomass combustion is not carbon-neutral, as acknowledged by numerous scientific 
studies (see, e.g., Searchinger et al. 2009, Repo et al. 2010, Brandão et al. 2013), the IPCC,1 and 
the EPA.2 Measured at the smokestack, replacing fossil fuels with biomass actually increases 
CO2 emissions.3 Notably, a recent study found that the climate impact per unit of CO2 emitted 
seems to be even higher for the combustion of slow-growing biomass than for the combustion 
of fossil carbon in a 100-year time frame (Holtsmark 2013). The warming effect from biomass 
CO2 can continue for decades or even centuries depending on the feedstock.  
 
Multiple studies have shown that it can take a very long time for new biomass growth to 
recapture the carbon emitted by combustion, even where fossil fuel displacement is assumed, 
and even where “waste” materials like timber harvest residuals are used for fuel (Repo et al. 
2010, Manomet Center for Conservation Sciences 2010, McKechnie et al. 2011, Mitchell et al. 
2012, Schulze et al. 2012). One study, using realistic assumptions about repeat bioenergy 
harvests of woody biomass, concluded that the resulting atmospheric emissions increase may 

                                                           
1 IPCC Task Force on National Greenhouse Gas Inventories, Frequently Asked Questions, at http://www.ipcc-
nggip.iges.or.jp/faq/faq.html (last visited October 23, 2013) (Q1-4-5, Q2-10). 
2 U.S. EPA, Accounting Framework for Biogenic CO2 Emissions from Stationary Sources 11-12 (Sept. 2011) (“The 
IPCC . . . eschewed any statements indicating that its decision to account for biomass CO2 emissions in the Land-
Use Sector rather than the Energy Sector was intended to signal that bioenergy truly has no impacton atmospheric 
CO2 concentrations.”); see also Deferral for CO2 Emissions from Bioenergy and Other Biogenic Sources Under the 
Prevention of Significant Deterioration (PSD) and Title V Programs, 76 Fed. Reg. 43,490, 43,498 (July 20, 2011); 
Science Advisory Board Review of EPA’s Accounting Framework for Biogenic CO2 Emissions from Stationary 
Sources 7 (Sept. 28, 2012) at 3. 
3 Typical CO2 emission rates for facilities:  

Gas combined cycle 883 lb CO2/MWh  
Gas steam turbine 1,218 lb CO2/MWh  
Coal steam turbine 2,086 lb/CO2/MWh  
Biomass steam turbine 3,029 lb CO2/MWh  
Sources: EIA, Electric Power Annual, 2009: Carbon Dioxide Uncontrolled Emission Factors. Efficiency values used to 
calculate emissions from fossil fuel facilities calculated using EIA heat rate data. 
(http://www.eia.gov/cneaf/electricity/epa/epat5p4.html); biopower efficiency value is 24%, a standard industry 
value. 

http://www.latimes.com/opinion/readersreact/la-ol-le-climate-change-california-20161215-story.html
http://www.latimes.com/opinion/readersreact/la-ol-le-climate-change-california-20161215-story.html
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even be permanent (Holtsmark 2012). In addition to producing large amounts of CO2, biomass 
energy generation can result in significant emissions of other pollutants that worsen climate 
change and harm human health, such as black carbon. Many biomass emissions can exceed 
those of coal-fired power plants even after application of best available control technology.  
 
Studies have found that global greenhouse gas emissions must peak by 2020 and drop sharply 
thereafter in order to preserve a likely chance of keeping global warming below 2°C — a level at 
which serious impacts will still occur (UNEP 2013). California’s climate goals, as reflected in AB 
32 and applicable executive orders (S-3-05 and B-30-15) also call for increasingly steep 
reductions in emissions over the next three decades. Yet the science shows this is precisely the 
time period during which biomass emissions released today will increase atmospheric CO2 
levels. At a time when we need to reduce emissions dramatically in the short term and keep 
them down, California forest policy should not be promoting biomass burning that will 
exacerbate climate change. 
 

“One of the penalties of an ecological education is that one lives alone in a world of 
wounds. Much of the damage inflicted on land is quite invisible to laymen. An ecologist 
must either harden his shell and make believe that the consequences of science are 
none of his business, or he must be the doctor who sees the marks of death in a 
community that believes itself well and does not want to be told otherwise.”  

 
Aldo Leopold 
 

The Massive Die-off of Trees throughout the Sierra Nevada Must be Considered by the 
Plan when Proposing Removal of Live Trees – Trees that could be genetically adapted 
to surviving drought 

 
The models for vegetation are relying on the FIA Report plots throughout California that are 
old, some of which are selected by Sierra Pacific Industries and are unavailable to the public for 
observation, and most predate California’s severe drought and massive die-off of trees. 
 
Over the last few years, as a result of the drought in California, many thousands of trees in the 
Sierra Nevada have died in fisher habitat areas.  The Forest Service has surveyed and NASA has 
confirmed that more than 102 million trees in the Southern Sierra Nevada have died. NASA also 
predicts that this massive die-off will continue for at least two more years.  
 
Forest conditions in the Sierra Nevada have dramatically changed, bringing the business as 
usual timber extraction practices of the past into question for the future. Some models used 
forest condition from 2012, which indicates that the analysis of impacts using these old data 
would fail to consider the recent drought-related, four-year tree mortality and the range of 
enabled thinning treatments that might be proposed on the Pacific fisher or the cumulative 
effects of that tree mortality on the remaining trees in the forest, the Pacific fisher, the 
California Spotted owl, or Northern Goshawk.   
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This massive die-off of trees has negatively affected habitat for Pacific fishers and other old-
forest dependent species.  Because the cumulative effects from the various treatments enabled 
by the Plan combined with the massive tree die-off will have significant adverse effects on the 
forest ecosystem, the Pacific fisher, California Spotted owl, Northern Goshawk, and other old-
forest species.  The Plan must consider restarting the process, so these combined impacts are 
considered in all of the alternatives before proceeding with implementation of a Plan. 
 
Also, the Plan must seriously consider that trees still living after California’s worst drought in 
1,200 years may produce offspring that are genetically adapted to surviving drought. 
Destroying the chance to have offspring that can regenerate forests despite climate change 
would be a tragedy that the Plan must avoid.  We can’t log our way out of this problem, and we 
certainly can’t do it by logging live trees. 
 

Because much of the Sierra Nevada Forests are Habitat for Pacific Fisher, Pacific Fisher 
Tolerance to the Rate of Treatments must be Considered in the Plan  

 
The Plan must cite to, quote from, and consider the Southern Sierra Fisher Conservation 
Strategy and the new science, the Zielinski et al. (2013b) Fisher Tolerance Study 
http://www.sequoiaforestkeeper.org/pdfs/comment_letters/wishon/Ex._D-
Zielinski_et_al_2013b_%20tolerance_paper.pdf, which concludes that managers must factor in 
the extent and rate of logging, thinning, and restorative treatments, including prescribed fire, to 
determine whether fishers can tolerate the planned activities, also ensuring that habitat 
connectivity is maintained.  
 
According to the Zielinski et al. (2013b) Fisher Tolerance Study, fisher occupation of larger 
habitat areas begins dropping quickly when restorative treatments, which include fuel 
reduction thinning, prescribed fire, or pre-commercial (hand) thinning, exceed a rate of about 
13% in 5 years, or an average of about 2.6% per year.  Fisher use was lowest in areas where the 
rate of treatments was only slightly higher, that is, when 3.5% of the area has been disturbed 
each year. In other words, as the rate of treatment increases from 2.6% of a larger area per 
year, the fisher’s use of the area declines, with data showing the lowest use when an area was 
treated at 3.5% per year.  The Zielinski et al. (2013b) Fisher Tolerance Study concludes that 
treatment rates which exceed the 2.6% per year “may put fisher habitat and fisher use of these 
areas at risk.”  
 
Zielinski et al. (2013b) noted that although fishers showed no aversion to including treated 
areas within their home ranges, Garner (2013) 
http://sequoiaforestkeeper.org/pdfs/comment_letters/wishon/Ex._E-Garner_2013.pdf found 
that “fishers avoided using treated areas when resting and foraging.”  Id. 
 
Projects must be reconsidered where there is a constricted corridor in the Fisher’s Core Habitat, 
and the proposed treatments in this corridor may cut off fisher movement through the 
corridor. As discussed above in Zielinski et al. (2013b), Garner (2013) found that “fishers 
avoided using treated areas when resting and foraging.”  When an entire corridor is proposed 

http://www.sequoiaforestkeeper.org/pdfs/comment_letters/wishon/Ex._D-Zielinski_et_al_2013b_%20tolerance_paper.pdf
http://www.sequoiaforestkeeper.org/pdfs/comment_letters/wishon/Ex._D-Zielinski_et_al_2013b_%20tolerance_paper.pdf
http://sequoiaforestkeeper.org/pdfs/comment_letters/wishon/Ex._E-Garner_2013.pdf
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for treatment, meaning there is a likelihood that fishers will completely avoid use of this 
corridor after treatment, which will completely sever the movement of fishers through the 
corridor for an extended period of time, which would have a devastating effect on foraging, 
reproductive behavior, and genetic diversity of the fishers, the management agency must 
reconsider or rethink implementations of such a project.  In essence, if movement through a 
corridor is severed, it would cut-off and genetically isolate the fisher population in the fisher’s 
already limited range. 
 
The Plan must analyze the extent or rate of forest-plan-enabled treatments that could be 
implemented based on the management plan, which include fuel reduction thinning, prescribed 
fire, or pre-commercial (hand) thinning, and the connectivity of habitat for fishers. Failure to 
consider this significant new information in light of the range of treatments and prescribed fire 
acres and acres of other treatments could endanger the viability of the Pacific fisher and other 
old forest dependent species. 
 

The Plan should Consider the Fact that Science Does Not Support Removing Insect-
Infested Trees  

 
If the Plan proposes removing insect infested trees/snags, the Plan must provide a scientific 
basis for the number of snags to leave in the forest and the plan must be based on the 
ecological functions of snags.  There are many types of snags and each performs a different 
function in an ecosystem.  Snags can’t be counted as if they were coke cans on a shelf.  As 
biologists will know, snags can be standing, down, large, small, of various species, and in various 
stages of decomposition.  They should not be uniformly spaced around the forest like candles 
on a cake nor should they be all in one corner of a survey plot and then averaged in with the 
other plots, so it appears there are snags throughout the surveyed area.  Additionally, after a 
serious drought/insect infestation event, the forest responds in positive ways – insectivorous 
species thrive. Standing dead trees may be the tallest structure the forest will have for many 
decades.  Within a year, likely sooner than the highly flammable slash a thinning project will 
create can be burned, the dead needles and smaller branches of the dead trees will shed and 
the dead trees will become less flammable.  Science indicates that most dead trees outside of 
the 200 feet surrounding structures should be left standing.  
 
There is no evidence that removing a tree infected with beetles after it has died will decrease 
the infection rate to other trees.  Additionally, logging dead and diseased trees can spread the 
problem.  Some beetles, such as Ips, can incubate in piles of logging slash and spread more 
rapidly than had the tree been left standing.  Botanists have recommended methods to avoid 
spreading bark beetle.  These include not cutting diseased trees unless it is mid-summer, pulling 
slash away from any living tree, and covering slash piles with black tarps to increase the heat in 
the pile. 
 
A recent compilation of data by leading scientist in the Pacific Northwest has found that “[b]y 
dampening subsequent burn severity, native insects could buffer rather than exacerbate fire 
regime changes expected due to land use and climate change.  In light of these findings, we 
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recommend a precautionary approach when designing and implementing forest management 
policies intended to reduce wildfire hazard and increase resilience to global [climate] change.”  
Miegs et al. (2016).   “In addition, by dampening subsequent burn severity, insect outbreaks 
could buffer rather than exacerbate some fire regime changes expected due to global change 
(e.g., climate warming, drought, invasive species (Littell et al. 2010, Ayres et al. 2014)) and 
forest response to land use (e.g., fire exclusion, timber harvest, livestock grazing (Hessburg et 
al. 2000)).”   Id. 
 
All trees marked to be removed should be surveyed for any active nesting or dens the same 
season as the cutting will occur – preferably just prior to the planned cutting.  No cutting or 
treatment should be allowed near meadows during fawning or nesting season. 
 

Forest Plan WUI Size is Not Supported by Science and Science Supports Treating the Home 
Ignition Zone and the 200 feet immediately Surrounding Homes to Protect 
Communities 

 
Forest Service Fire Science indicates that treating the home and the 200 feet immediately 
surrounding the structure (the home ignition zone) can protect the structure from wildfire. (See 
below and Reducing the wildland fire threat to homes:  Where and how much? Author: Cohen, 
Jack D. 1999 http://www.treesearch.fs.fed.us/pubs/5603).  Treating farther from the structure 
than 200 to 300 feet causes unnecessary resource damage and can actually increase fire 
danger.  
 
The Plan must follow the best U.S. Forest Service fire science.  Proposing to thin the forest in 
the Wildland Urban Interface (WUI) that extends for more than a mile from structures, would 
damage the forest habitat and the species in the forest that managers are charged with 
protecting.  If the Plan proposes to thin beyond 300 feet from structures, the Plan must provide 
any science that proves that WUI treatments beyond 300 feet from the structures could be 
effective. Otherwise, the Plan would ignore the science that shows that treatments beyond 300 
feet from homes are not effective in protecting structures. 
 
Some of the responsibility for protection of privately owned structures must be borne by the 
private property owner.  Just as those who build homes on shorelines accept the risks of high 
seas eroding or undercutting their structures because they love living by the ocean, so must 
those who choose to live surrounded in Sierra Nevada forests accept the risk that accompanies 
living in an ecosystem that not only burns recurrently, but must burn if it is to survive as a 
forest. 
 
Science supports treatments limited to the Home Ignition Zone (HIZ). (See the HIZ discussion on 
page 18.)   
However, the Forest Service, State, and Counties should investigate measures that would assist 
private property owners to not only be aware of things they can do to make their homes less 
likely to ignite in a fire, but also actively seek sources of funding such as grants for property 
owners that would give financial assistance to replace flammable roofing and siding with flame 

http://www.treesearch.fs.fed.us/pubs/5603
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resistant materials.  Many studies show that homes with these and other fire-wise building 
methods often survive fire.  The cost of providing financial assistance to private property 
owners would be more than offset by the costs of replacing homes and in providing assistance 
to families after their homes and possessions have been destroyed.  See, also Safe At Home, 
NRDC’s study, conducted with a former California State Fire Marshall, of preparing Sierran 
communities for wildfire, https://www.nrdc.org/sites/default/files/safe.pdf.   
 
In summary, the Plan should treat only the 200 to 300 feet immediately adjacent to private 
structures and important access routes.  
 
If the Plan is proposed to protect homes and the fire-adapted forests that managers are 
charged with protecting, the Plan should adopt ways for much of the billions of taxpayer dollars 
spent each year suppressing fires to be used for fire-proof or fire-resistant roofing and siding for 
homes built in and adjacent to these fire-adapted forests. 
 

If Fire Suppression is Proposed, the Plan Must Provide Science to show Fire Suppression 
Reduces Fire Danger and Prevents Climate Change 

 
Forest managers continue business-as-usual fire suppression even though science indicates that 
these fire-adapted forests require fire to sustain all of the native species that inhabit the 
forests.  
 
Forest managers would not have to waste billions of dollars annually and endanger the lives of 
firefighters by suppressing fires in these fire-adapted forests that are ignited miles from 
structures supposedly to protect structures in communities, if the Plan would instead define 
treating the Home Ignition Zone. 
 

Forest Plan Must Provide Science to Prove that Thinning/Logging Reduce Fire Danger 
because Timber Production Conflicts with Need to Sequester Carbon in the Ground 
and to Combat Climate Change by Reducing the Burning of Fuels that cause Climate 
Change 

 
Thinning and logging are not restoration.  The Plans must provide scientific research or data to 
show that thinning and logging could be considered restoration and must consider the scientific 
research that shows that thinning and logging are harmful to the ecosystem. 
 
Forest managers wrongly assert that it has “protected” forests by logging the largest trees and 
removing canopy cover, which makes forests hotter and dryer, more susceptible to surface 
winds, and causes more flammable bushes to grow where the trees once stood, all of which 
increase fire danger. (See Fire Weather: A Guide for Application of Meteorological Information 
to Forest Fire Control Operations Mark J. Schroeder Charles C. Buck USDA Agriculture 
http://digitalcommons.usu.edu/cgi/viewcontent.cgi?article=1013&context=barkbeetles) 
 

https://www.nrdc.org/sites/default/files/safe.pdf
http://digitalcommons.usu.edu/cgi/viewcontent.cgi?article=1013&context=barkbeetles
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Because the U.S. Forest Service is mandated to do commercial logging on public lands by The 
Multiple Use Sustained Yield Act, it actively promotes increased logging of both live and dead 
trees.  The Forest Service wrongly asserts that more logging is needed to reduce the fire risk.  
But, if that were true, after a century of logging, the forests should be fireproof.  
 
If the Plan advocates for widespread logging of snag forest habitat, and generally described 
snag forest habitat mainly as “fuel” and commodities, the position of the Plan would be 
opposed by and in conflict with the overwhelming and growing consensus of scientists who 
oppose snag forest logging as one of the most ecologically destructive of all forest management 
practices.  The vast majority of scientific evidence has found that this rare and unique forest 
type as highly important wildlife habitat, not “fuel”.  See Forest and Fire Science Synthesis 
available at http://johnmuirproject.org/wp-
content/uploads/2014/12/ForestAndFireScienceSynthesisApr2015.pdf).  Moreover, in 
September of 2015, over 260 scientists sent a letter to President Obama and Congress opposing 
proposals to conduct more snag forest logging on federal public lands, noting that “‘complex 
early seral forest,’ or ‘snag forest,’ is quite simply some of the best wildlife habitat in forests”.  
This letter is available at http://johnmuirproject.org/2015/09/over-260-scientists-urge-senate-
dont-pass-post-fire-logging-bills/.  Many native wildlife species that depend on patches of snags 
(standing dead trees)—both small and large—from either drought/native-beetles or fire, and 
many of these species are now at risk due to habitat loss and destruction from fire suppression 
and the logging of this “snag forest habitat”.  On 9 August 2016, Dr. Chad Hanson sent a letter 
to Governor Jerry Brown on the science regarding Snag Forests and Fire Severity and Fire 
Spread, is incorporated herein, in its entirety, by reference.  http://johnmuirproject.org/wp-
content/uploads/2016/09/HansonLetterToGovBrownOnSnagsAndFireWithAppxAAugust_9_201
6.pdf.  
 
“What we are doing to the forests of the world is but a mirror reflection of what we are doing 
to ourselves and to one another.”  ― Chris Maser, Forest Primeval: The Natural History of an 
Ancient Forest (2001).  Chris Maser traces the growth of an ancient forest in Oregon's Cascade 
Mountains from its fiery birth in the year 987 to the present. A unique biography of an 
ecosystem.  
 

The Plan Must Provide Science to Show that Past Thinning and Logging Have Made Forests 
More Resilient to Drought to Justify More Thinning  

 
We believe that previous thinning could not have done anything to prevent the drought-related 
mortality.  The drought-related mortality as similar to extreme fire weather in that there is 
really nothing human intervention can do to mitigate its effects. 
 
If the Plan proposes more thinning and logging to make forest landscapes resilient to drought 
and climate change, the Plan must provide evidence in the form of research to show that past 
logged and thinned areas have become more resilient to California’s extended drought. 
California’s drought and climate change created the massive die-off of trees in the southern 
Sierra Nevada, which could be argued occurred because of the logging and thinning. Before the 

http://johnmuirproject.org/wp-content/uploads/2014/12/ForestAndFireScienceSynthesisApr2015.pdf
http://johnmuirproject.org/wp-content/uploads/2014/12/ForestAndFireScienceSynthesisApr2015.pdf
http://johnmuirproject.org/2015/09/over-260-scientists-urge-senate-dont-pass-post-fire-logging-bills/
http://johnmuirproject.org/2015/09/over-260-scientists-urge-senate-dont-pass-post-fire-logging-bills/
http://johnmuirproject.org/wp-content/uploads/2016/09/HansonLetterToGovBrownOnSnagsAndFireWithAppxAAugust_9_2016.pdf
http://johnmuirproject.org/wp-content/uploads/2016/09/HansonLetterToGovBrownOnSnagsAndFireWithAppxAAugust_9_2016.pdf
http://johnmuirproject.org/wp-content/uploads/2016/09/HansonLetterToGovBrownOnSnagsAndFireWithAppxAAugust_9_2016.pdf
http://www.goodreads.com/work/quotes/791803
http://www.goodreads.com/work/quotes/791803
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public can be convinced that continuing to implement thinning and logging promoted by the 
Plan could make the Sierra Nevada forests more resilient to drought and climate change, 
irrefutable scientific proof of the survivability of past thinned and logged forests to drought and 
climate change must be provided. The Plan must provide detailed maps and the GIS 
shapefile/feature class data and metadata of past logging, thinning, and subsequent plantation 
units overlaid with NASA’s one-meter resolution satellite images of the tree die-off to show 
how effective past thinning and logging has been in the die-off areas.  
 
We doubt very seriously that such proof could be provided. 
 

The Plan Must Protect Old Forest Trees to Sequester More Carbon and Counteract Climate 
Change 

 
Mature forests in colder climes may continue to store more carbon than they emit, thereby 
helping to deflect global warming.  Whether logging or clearing land for agriculture, the bulk of 
the world's forests have fallen to crops, cattle, or younger trees.  According to some estimates, 
less than 10 percent of forests worldwide can be considered old growth, or undisturbed for 
more than a century.  And that is not just a tragedy for the plants and animals that require 
mature forests—it is also a tragedy for the world's climate, according to a study published in 
Nature:  Rate of tree carbon accumulation increases continuously with tree size (click link for 
article). 

Forests are major components of the global carbon cycle, providing substantial feedback 
to atmospheric greenhouse gas concentrations1. Our ability to understand and predict 
changes in the forest carbon cycle—particularly net primary productivity and carbon 
storage—increasingly relies on models that represent biological processes across several 
scales of biological organization, from tree leaves to forest stands2, 3. Yet, despite 
advances in our understanding of productivity at the scales of leaves and stands, no 
consensus exists about the nature of productivity at the scale of the individual 
tree4, 5, 6, 7, in part because we lack a broad empirical assessment of whether rates of 
absolute tree mass growth (and thus carbon accumulation) decrease, remain constant, 
or increase as trees increase in size and age. Here we present a global analysis of 403 
tropical and temperate tree species, showing that for most species mass growth rate 
increases continuously with tree size. 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. Our results resolve 
conflicting assumptions about the nature of tree growth, inform efforts to understand 
and model forest carbon dynamics, and have additional implications for theories of 
resource allocation11 and plant senescence12. 

http://www.nature.com/nature/journal/v507/n7490/full/nature12914.html
http://www.nature.com/nature/journal/v507/n7490/full/nature12914.html#ref1
http://www.nature.com/nature/journal/v507/n7490/full/nature12914.html#ref2
http://www.nature.com/nature/journal/v507/n7490/full/nature12914.html#ref3
http://www.nature.com/nature/journal/v507/n7490/full/nature12914.html#ref4
http://www.nature.com/nature/journal/v507/n7490/full/nature12914.html#ref5
http://www.nature.com/nature/journal/v507/n7490/full/nature12914.html#ref6
http://www.nature.com/nature/journal/v507/n7490/full/nature12914.html#ref7
http://www.nature.com/nature/journal/v507/n7490/full/nature12914.html#ref8
http://www.nature.com/nature/journal/v507/n7490/full/nature12914.html#ref9
http://www.nature.com/nature/journal/v507/n7490/full/nature12914.html#ref10
http://www.nature.com/nature/journal/v507/n7490/full/nature12914.html#ref10
http://www.nature.com/nature/journal/v507/n7490/full/nature12914.html#ref11
http://www.nature.com/nature/journal/v507/n7490/full/nature12914.html#ref12
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(N. L. Stephenson, et al. Nature 507, 90–93 (06 March 2014) doi:10.1038/nature12914 - 15 
January 2014)  
 
Average Stand Age from Forest Inventory and Analysis (FIA) Plots Do Not Describe Historical Fire 
Regimes in Ponderosa Pine and Mixed-Conifer Forests of Western North America (PLoS ONE · 
May 2016)  
https://www.researchgate.net/publication/303374032  
 

1) The FIA stand age variable does not reflect the large range of individual tree ages in 
the FIA plots: older trees comprised more than 10% of pre-stand age basal area in 
58% of plots analyzed and more than 30% of pre-stand age basal area in 32% of plots.   

2) Recruitment events are not necessarily related to high-severity fire occurrence. 
Because the FIA stand age variable is estimated from a sample of tree ages within the 
tree size class containing a plurality of canopy trees in the plot, it does not necessarily 
include the oldest trees, especially in uneven-aged stands.  

 
Thus, the FIA stand age variable does not indicate whether the trees in the predominant size 
class established in response to severe fire, or established during the absence of fire.  FIA stand 
age was not designed to measure the time since a stand-replacing disturbance.  Quantification 
of historical “mixed-severity” fire regimes must be explicit about the spatial scale of high-
severity fire effects, which is not possible using FIA stand age data. 
 
Increasing wood production as trees age is a mechanism underlying the maintenance of 
biomass accumulation during forest development and the carbon-sink capacity of old-growth 
forests. (Increasing wood production through old age in tall trees, (Stephen C. Sillett, et.al. 
(2009) http://www.sciencedirect.com/science/article/pii/S037811270900872X) 
 
Allowing entire old-growth forests to thrive, by maintaining a closed canopy, moist forest 
without interference by management treatments that would interrupt their continued 
accumulation of carbon, is the best, science-based way to manage forests to maintain old 
growth forest characteristics and carbon sequestration and combat climate change. 
 
It is not surprising that northern coastal forests are almost entirely neglected in the discussion, 
even though they have a much greater carbon sequestration potential than Sierra Nevada 
forests.  While the arguments and prescriptions put forth in The Plan regarding Sierra Nevada 
forests are faulty, decades of industry funded research/propaganda have emphasized their 
use.  It is much harder to make the case for massive "fuel management" treatments in northern 
coastal forests where beetles are not an issue and large scale forests fires are rare.  If the state 
is actually interested in using forests to sequester carbon, the first priority must be to severely 
restrict timber harvest/thinning/fuel treatments in coast redwood and other northern coastal 
forests - particularly old-growth and mature second-growth forests. 
 

http://www.nature.com/nature/journal/v507/n7490/full/nature12914.html#auth-1
https://www.researchgate.net/publication/303374032
http://www.sciencedirect.com/science/article/pii/S037811270900872X
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Biomass Extraction Should NOT be Specified in the Plan due to Impacts to the Ecosystem, 
Air, and Climate  

 
Continuing to extract biomass from forests cannot sustain soil because removing biomass 
removes soil nutrients for growing future forests, removes the smaller materials and therefore 
causes subsequent fires to burn larger materials, thus causing more intense fires, and prevents 
the greatest levels of carbon sequestration from taking place in the forests.  Biomass removal 
should not be enabled by the Plan because the cumulative impact of removing biomass must be 
adequately considered over the life of the Plan, which would be damaging to forest species, 
their habitat, and climate change. 
 
Opening the forest canopy causes the sun to shine on the forest floor, the forest to become hot 
and dry, the brush to grow where the trees once stood, and causes surface winds to increase. 
These conditions all increase, not decrease, fire risk, removes some sequestered carbon from 
the forest, and jeopardize the trees that are already struggling. Opening the forest canopy 
would also jeopardize the old-growth species that are already on the brink of extinction, 
including the Pacific fisher, California Spotted owl, Northern goshawk, and a host of frog and 
salamanders, as well as other reptiles. 
 

The Environmental Analysis for all Forest Treatments, including, but not limited to 
Biomass Removal, Fuels Treatment, and Burning, Must Disclose the Effects On and 
Contribution to Climate Change 

 
The Plan must discuss and analyze how proposed treatments will potentially emit CO2, 
Methane, and other Greenhouse Gas emissions (GHG’s), that may contribute to climate change, 
including the carbon emitted from the vehicles and equipment used for fuel reduction 
treatments, as well as felling, stacking, slash treatments, and biomass collection, hauling from 
the forest, and burning outside the forest in a power or heat generating facility or prescribed 
burning.  The environmental analysis must disclose what efforts will be taken to mitigate these 
emissions. 
 
A recent article by Mitchell et al. (2009) describes tradeoffs for managing for carbon storage (a 
valid goal in any forest management action) versus fuels reduction.  That study suggests that, 
with the exception of some xeric ecosystems (not present in the Sierra), “fuel reduction 
treatments should be forgone if forest ecosystems are to provide maximal amelioration of 
atmospheric CO2 over the next 100 years.”  Id. at 653.  For that reason, each alternative to the 
Plan should discuss and analyze carbon emissions from implementation, and the no-action 
alternative should also provide information about the potential for carbon storage from 
foregoing project implementation.   
 
Depro et al., 2007, found that eliminating logging would result in massive increases in Carbon 
sequestration.  “Our analysis found that a “no timber harvest” scenario eliminating harvests on 
public lands would result in an annual increase of 17–29 million metric tonnes of carbon 
(MMTC) per year between 2010 and 2050—as much as a 43% increase over current 
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sequestration levels on public timberlands and would offset up to 1.5% of total U.S. GHG 
emissions.”  (Depro et al., 2007 abstract) 
 
In any case, the environmental analysis must disclose the emissions from fuel reduction 
treatments, associated slash treatments, and biomass collection, hauling, and 
burning/incineration or prescribed burning for each action alternative.  For this, the 
Washington Office of the Forest Service, for instance, has generated specific direction on how 
to discuss climate change effects in a National Environmental Policy Act (NEPA) analysis.  See 
Climate Change Considerations in Project Level NEPA Analysis (Jan. 13, 2009) (available at 
http://www.fs.fed.us/emc/nepa/climate_change/includes/cc_nepa_guidance.pdf).  That 
document specifically mentions fuel reduction projects in the types of projects that should 
disclose direct effects on climate change: 
 

 The effect of a proposed project on climate change (GHG emissions and carbon cycling).  
Examples include: short-term GHG emissions and alteration to the carbon cycle caused 
by hazardous fuels reduction projects, GHG emissions from oil and gas field 
development, and avoiding large GHG emissions pulses and effects to the carbon cycle 
by thinning overstocked stands to increase forest resilience and decrease the potential 
for large scale wildfire. 

 
Id. at 2.  To assist in disclosing these effects, the Forest Service provides tools that can help 
managers determine the direct contributions of GHG emissions from project burning or 
treatments.  Id. at 5 (FOFEM 5.5, Consume 3.0, and the Forest Vegetation Simulator).  Because 
the Forest Service has tools or models to effectively calculate emissions, the Plan must disclose 
these emissions for each of the action alternatives in order to reduce GHG emissions in 
California that are globally cumulative.   
 
Moreover, the analysis should account for and quantify (as part of the cumulative effects 
analysis) not only the emission from prescribed burning on-site and the emissions from any 
biomass that is removed from the project area and later burned or incinerated off-site, but also 
the contribution of emissions from transporting this material for off-site burning, and the 
contribution of emissions from the off-site burning, planning, and implementing the project by 
the agency, a contractor, and/or other agent that implements such projects. 
 
This holistic approach to account for GHG emission is necessary to provide managers and the 
public with the kind of information to make informed choices between alternatives and to 
mitigate for climate change, and to consider and assess the larger picture of GHG contributions 
from all projects that may contribute GHG emissions. 
 

The Plan Must Disclose and Consider the Impact from Mechanical Equipment Use and 
Biomass Extraction on Forest Soils, Mycorrhizal Fungi networks, Streams, and 
Watersheds 

 

http://www.fs.fed.us/emc/nepa/climate_change/includes/cc_nepa_guidance.pdf
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Mechanized fuel treatments and biomass removal treatments incur ecological costs by 
damaging soils, vegetation, and hydrologic processes, as proponents of fuel reduction 
treatments have acknowledged (e.g., Allen et al., 2002; Graham et al., 1999; 2004; Agee and 
Skinner, 2005).  Mechanical fuel reduction treatments typically involve the same suite of 
activities as logging, with the same set of impacts to soils, runoff, erosion, sedimentation, water 
quality, and stream structure and function.  These effects, their mechanisms, and their aquatic 
impacts have been extensively and repeatedly documented across the West (e.g., Geppert et 
al., 1984; Meehan, 1991; USFS et al., 1993; Rhodes et al., 1994; CWWR, 1996, USFS and USBLM, 
1997a; c; Beschta et al., 2004).  Watershed damage ultimately translates into aquatic damage. 
 
The collateral impacts of fuel treatments and biomass removal actions are of considerable 
concern due to the existing aquatic context.  Across the West, aquatic systems are significantly 
and pervasively degraded (Rieman et al., 2003; Beschta et al., 2004).  As a result, many 
populations of aquatic species, including most native trout and salmonids, have undergone 
severe contractions in their range and number and remaining populations are now imperiled 
and highly fragmented (Frissell, 1993; USFS and USBLM, 1997a; Kessler et al., 2001; Behnke, 
2002; Bradford, 2005).  Additional damage to watersheds and aquatic systems reduces the 
prospects for the protection and restoration of imperiled aquatic species (USFS and USBLM, 
1997c; USFWS, 1998; Karr et al., 2004). 
 
In addition, snags and logs provide enriched soil microsites for seedling establishment, in part 
because they are centers of biological activity for mycorrhizal fungi and nitrogen-fixing bacteria 
(Maser & Trappe 1984), reduce erosion by acting as physical barriers to soil movement (Franklin 
et al. 1985), provide cover for small mammals that disseminate mycorrhizal spores into 
disturbed areas (Maser et al. 1978, Tallmon & Mills 1994), and exhibit higher water-holding 
capacity that aids seedling survival during drought (Harvey et al. 1989, Amaranthus et al. 
1989a). 
 
Shrubs and hardwoods directly facilitate the re-establishment of conifer seedlings by providing 
access to mycorrhizal fungi, nitrogen-fixing bacteria and bacteria that stimulate root-tip 
production (summarized in Perry 1994).  Research in the Siskiyous has shown that survival and 
growth of tree seedlings established in disturbed areas depends on their ability to quickly 
establish links with their below-ground microbial symbionts, especially on infertile soils or in 
climatically stressed environments (Amaranthus et al. 1987, Perry et al. 1987). Nutrients also 
cycle faster in soils near hardwoods than in the open, a reflection of greater biological activity.  
Both controlled and field studies have shown that Douglas-fir survive and grow better in 
proximity to shrubs and hardwoods than in the open (Horton et al. 1999, Amaranthus & Perry 
1989a,b; Amaranthus et al. 1990; Borchers & Perry 1990, Wilson 1982). Perry (1994) also 
reports that the relative inflammability of Pacific madrone and several other hardwoods may 
actually protect small conifers from fire. 
 

The research report Impacts of forest harvesting on biological processes in northern 
forest soils, Marshall, VG - Forest Ecology and Management [For. Ecol. Manage.]. Vol. 
133, no. 1-2, pp. 43-60. 1 Aug 2000, found at: 
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http://www.sciencedirect.com/science/article/pii/S0378112799002972, indicates that,  
“Harvesting directly affects these processes through the reduction and redistribution of 
organic matter, compaction, changes in plant cover, and modification of microclimate, 
all of which affect the distribution, composition and activity of the soil biological 
communities. Changes over the longer-term are less obvious because of gradual 
recovery of most biological components with canopy closure. Although the relationships 
among floral composition, faunal diversity and sustained soil fertility are not always 
clear, there are indications that a simplified soil biological system will adversely affect 
nutrient cycling, tree growth, and forest health. Destruction of mycorrhizae, essential 
for the establishment of coniferous seedlings, can lead to serious reforestation 
problems. It is therefore prudent to discourage any qualitative or quantitative changes 
in the soil biota.”  

 
“Although preliminary, our studies suggest that the degree to which mycorrhizal 
networks facilitate regeneration establishment increases with disturbance or drought 
stress, in keeping with the stress-gradient hypothesis of facilitation.” (The foundational 
role of mycorrhizal networks in self organization of interior Douglas fir forests by 
Suzanne W. Simard (2009) 
http://www.sciencedirect.com/science/article/pii/S0378112709003351) 
 
“Mycorrhizal networks, defined as a common mycorrhizal mycelium linking the roots of 
at least two plants, occur in all major terrestrial ecosystems. This review discusses the 
recent progress and challenges in our understanding of the characteristics, functions, 
ecology and models of mycorrhizal networks, with the goal of encouraging future 
research to improve our understanding of their ecology, adaptability and evolution. We 
focus on four themes in the recent literature: (1) the physical, physiological and 
molecular evidence for the existence of mycorrhizal networks, as well as the genetic 
characteristics and topology of networks in natural ecosystems; (2) the types, amounts 
and mechanisms of interplant material transfer (including carbon, nutrients, water, 
defence signals and allelochemicals) in autotrophic, mycoheterotrophic or partial 
mycoheterotrophic plants, with particular focus on carbon transfer; (3) the influence of 
mycorrhizal networks on plant establishment, survival and growth, and the implications 
for community diversity or stability in response to environmental stress; and (4) insights 
into emerging methods for modelling the spatial configuration and temporal dynamics 
of mycorrhizal networks, including the inclusion of mycorrhizal networks in conceptual 
models of complex adaptive systems. We suggest that mycorrhizal networks are 
fundamental agents of complex adaptive systems (ecosystems) because they provide 
avenues for feedbacks and cross-scale interactions that lead to self-organization and 
emergent properties in ecosystems.” (Mycorrhizal networks: Mechanisms, ecology and 
modelling by Suzanne W. Simard, et al, 
http://www.sciencedirect.com/science/article/pii/S1749461312000048)  

 

http://www.sciencedirect.com/science/article/pii/S0378112799002972
http://www.sciencedirect.com/science/article/pii/S0378112709003351
http://www.sciencedirect.com/science/article/pii/S1749461312000048
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Dr. Simard was interviewed on the July 30, 2016 Radiolab Podcast Articles 
http://www.radiolab.org/blogs/radiolab-blog/, titled From Tree to Shining Tree. Dr. Simard 
discussed the results of some of the research on Mycorrhizal networks in the forest: 
 

Mycorrhizal networks of fungi and tree roots are a hidden world beneath your feet as 
busy and complicated as a city at rush hour. 

 
Massive mat of intertwining roots was found with different colors and shapes of roots.  
Following clearcuts, Dr. Simard noticed that there was a healthier community of trees 
before one species was removed. Birch was removed and Douglas fir died. Radioactive 
gas was injected and absorbed into separate trees. A Giger counter found the 
radioactive tags. Dr. Simard discovered that trees were sharing their food underground. 
One tree connected to 47 other trees in the network. The biggest trees in the network 
were the hub of the food communication network.  
 
The tree has sugar that the fungus needs and the fungus has minerals that the tree 
needs. Carbon is the sugar that builds the tree, but this fungus has the minerals that the 
tree needs. The fungus removes water and mineral nutrients that the tree needs. The 
tree gets most of its minerals and moisture from the fungus. The tree and fungus 
exchange mineral nutrients and sugar. 20 to 80% of the sugars produced by the tree are 
sent to the fungus.  
 
Warning signals are sent by the trees using chemicals to warn other trees of the invasion 
of insect beetles. Trees also being injured by climate change or drought transfer their 
carbon and nutrients to other trees. Sick trees give up their food, which goes to the 
needs of the forest, to neighboring members of the forest through the Mycorrhizal 
network. There is an intelligence in these plants and fungus network.  

 
A borax-based fungicide is conventionally proposed as an application to ‘cut trees’ to prevent 
the spread of annosus root disease.  The Plan must consider the impacts to mycorrhizal 
networks from the application of fungicides in forest ecosystems.  
 
These impacts to soils, Mycorrhizal Fungi networks, streams, and watersheds from these 
biomass removal projects must be acknowledged and added to the existing damage and 
foreseeable future damage from past and future treatments in the forest to provide an 
accurate assessment of the adverse effects of biomass removal projects. 
 

Treatments that Allow Any Additional Erosion are Unacceptable 
 
Treatments that use either commercial or non-commercial activities to thin ladder fuels, 
restore species composition to those present before fire suppression and logging, and increase 
the resiliency of stands of trees to drought, insects, and fire may release sediments 
downstream because heavy equipment on slopes up to 35% and greater have a risk of soil 
erosion, and loss of soil to erosion, which is unacceptable. 

http://www.radiolab.org/blogs/radiolab-blog/
http://www.radiolab.org/blogs/radiolab-blog/
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No additional erosion or sediment flow into down-stream watersheds would be considered 
acceptable.  All sediment flows into streams is cumulative and eventually contributes to causing 
reservoirs like Isabella Reservoir to fill with sediment, as it has.  The U.S. Army Corps of 
Engineers is now spending hundreds of millions of taxpayer dollars to restore the Isabella 
Reservoir because the Forest Service implements biomass removal projects, in the mountains 
above the reservoir, which cause soil erosion and sedimentation that cumulatively impact the 
Kern River watershed, and which the agency considers to be “acceptable.” 
 

The Plan Must Consider Forest Species of Conservation Concern and Consider Evidence of 
Rarity, if Plan would Cause Habitat Alteration  

 
The Plan must have other than a cavalier attitude toward protecting old-growth dependent 
species and must utilize the latest science to be proactive in protecting habitat for many Sierra 
Nevada species.  The American Pika (Ochotona princeps) is absent from 15% of their historic 
sites due to climate change? 4  The mountain beaver (Aplodontia rufa) has suffered range 
contraction and is no longer found on the Los Padres National Forest but has been observed on 
the Sequoia National Forest.  This rare rodent along with the North American Porcupine are 
important prey species for Pacific fisher even though they girdle commercial conifers and have 
been deliberately extirpated from their range in the Sierra Nevada.  These species should be 
protected and returned to the forests of the Southern Sierra Nevada.  Until Sequoia 
ForestKeeper accessioned two specimens of The Sierra flying squirrel (Glaucomys sabrinus 
lascivus) with the Museum of Vertebrate Zoology in 2016, no specimens had previously been 
recorded south of Quaking Aspen and the species was assumed to be extinct in the southern 
Sierra.  The assumption on subspecies is troubling as only two northern flying squirrels have 
had their DNA analyzed and those are both from the Great Lakes region.  Assumption without 
knowledge is not science.  The Northern Inyo and Sierra National Forests both should protect 
habitat for endangered Wolverine (Gulo gulo) as the range of this elusive predator may expand 
to reoccupy its historic habitat.  All communally roosting bat species must be protected from 
habitat disturbance and white-nosed bat syndrome.  Additionally the white-tailed jackrabbit 
(Lepus townsendii townsendii) and the Sierra Nevada snowshoe hare (Lepus americanus 
tahoensis) are rare and little studied in the Sierra Nevada.  Species that are rare but have been 
insufficiently studied should not be precluded from consideration just because there is not 
enough information.  This is exactly why species should be considered, to add to the body of 
knowledge and to prevent extirpations and potential extinctions at the species or subspecies 
level.  Many more species of wildlife should be considered.  
 

                                                           
4 Stewart J.A.E., Perrine J.D., Nichols L.B., James H., Millar C.I., Goehring K.E., Massing C.P., & Wright D.H. 

(2015), Revisiting the past to foretell the future : summer temperature and habitat area predict pika 

extirpations in California. Journal of Biogeography, 42:880–890.  
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The Plan Must Consider All Existing Water Resources and Water Uses, including Wells, 
Diversions, Withdrawals, and Development Projects, that could be Depriving the 
Forest Ecosystem and Causing Tree Mortality  

 
Is the massive die-off of trees in the Sierra Nevada being caused only by the drought and 
climate change, or is the die-off being exacerbated by the limited water supply in the Sierra 
because of the granitic structure of the mountains where water is found in isolated fracture 
pockets where tree roots must penetrate to reach the needed water supply when surface water 
flows are intermittent?  Fractured rock aquifers drain when connected water resources below 
the impoundment are removed.  Water wells in the Sierra Nevada are located and placed using 
fracture drilling techniques.  Forest managers must consider the anthropogenic uses of water in 
the forests, including, but not limited to, water wells, water diversions, water withdrawals, and 
water developments that serve people who have established in forested areas of California.  
How are these anthropogenic uses of water impacting the available water for growing forests 
and maintaining the forest species?  These human uses of forest water must be identified, their 
flows determined and totaled, and the cumulative extracted water volume considered along 
with drought and climate change.  Should these extractions be permitted to continue at the 
expense of the needs of the forest which is California’s major location for sequestering carbon? 
 
Global climate change will likely lead to water resource shortfalls.  According to the CEC 
document http://www.energy.ca.gov/2009publications/CEC-500-2009-014/CEC-500-2009-014-
F.PDF, “there is a disquieting preponderance of simulations that become significantly drier 
during the twenty-first century.”  Also, “The incidence of years with very low spring snowpack 
and associated low soil moisture in late spring and early summer occur much more frequently.”   
 
According to the CEC document Using Future Climate Projections to Support Water Resources 
Decision Making in California at 
http://www.energy.ca.gov/2009publications/CEC-500-2009-052/CEC-500-2009-052-F.PDF, 
“The 30-year trend indicates that the fraction of annual runoff occurring from April through July 
decreases from about 35% for the historical base scenario (historical conditions with no 
increase in air temperature) to about 15% for the +4°C scenario.”  
 
After thinning stands of mature trees, to increase heterogeneity and resilience, and after hand 
thinning stands of smaller trees, the temperature of forest fuels and forest air will increase, the 
moisture level of forest fuels decreases, and the relative humidity in the understory decreases, 
it stands to reason that surface and groundwater resources could also be impacted by the 
removal of these materials.  It therefore stands to reason that the Plan should provide a 
comprehensive inventory of surface and groundwater resources of water in the watersheds of 
any project area where trees are proposed for removal as a way to establish a baseline for 
assessing the impacts of the project on forest resources.  These inventories and an analysis of 
water resources must be considered in the environmental analysis, especially now that we are 
in a prolonged drought period in California. This water balance must be specified in order to be 
able to determine if sufficient water is available to cope with the increased forest temperatures 
that would result following tree removal.   

http://www.energy.ca.gov/2009publications/CEC-500-2009-014/CEC-500-2009-014-F.PDF
http://www.energy.ca.gov/2009publications/CEC-500-2009-014/CEC-500-2009-014-F.PDF
http://www.energy.ca.gov/2009publications/CEC-500-2009-052/CEC-500-2009-052-F.PDF
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The Plan must therefore consider how unlogged forests retain water before allowing forest 
management in California to approve tree removal.  The Plan must consider whether 
commercial logging is an appropriate treatment since commercial logging would cause the 
forest to become hot and dry and allow surface winds to increase, all of which would 
exacerbate wildfire. 
 
If the Plan proposes to restore and maintain the forest ecosystem so it is resilient to the effects 
of wildfire, drought, disease, and other disturbances, the Plan must include an assessment of 
and documentation to show all water wells, water diversions, water withdrawals, and water 
developments that utilize water in the watersheds involved in the Plan area in order to 
establish a baseline of available water for making a decision as to what can be done to protect 
the forest ecosystem from drought, and whether commercial thinning would be effective, since 
there is a drought and there is a die-off of millions of trees in the Plan area, and since thinning 
would cause the forest understory to become hotter and dryer, and would allow moisture-
robbing surface winds to increase.  
 
Managing forest ecosystems and clearing fire prone vegetation runs counter to common sense 
by exposing soils and understory vegetation to desiccating conditions.  Removing forest 
biomass to supposedly reduce fire danger runs counter to making the forest resilient to climate 
change because opening the forest canopy to winds or the drying heat of the sun results in 
drying out the layers of moisture-holding duff, small trees, and down woody material, especially 
in the Sequoia National Forest, which receives relatively little moisture due to its geographic 
location in the Southern Sierra, essentially surrounded on three sides by desert, and the 
prevailing weather patterns. 
 
Water vapor in the air comes almost entirely from three sources: Evaporation from any moist 
surface or body of water, evaporation from soil, and transpiration from plants.  Plants have 
large surfaces for transpiration; occasionally they have as much as 40 square yards for each 
square yard of ground area. Transpiration from an area of dense vegetation can contribute up 
to eight times as much moisture to the atmosphere as can an equal area of bare ground.     
 
Relative humidity is most important as a fire-weather factor in the layer near the ground, where 
it influences both fuels and fire behavior.  The relative humidity that affects fuels on the forest 
floor is often quite different from that in the instrument shelter, particularly in unshaded areas 
where soil and surface fuels exposed to the sun are heated intensely, and warm the air 
surrounding them.  This very warm air may have a dew point nearly the same or slightly higher 
than the air in the instrument shelter, but because it is much warmer, it has a much lower 
relative humidity.  Vegetation moderates surface temperatures and contributes to air moisture 
through transpiration and evaporation – both factors that affect local relative humidity.  A 
continuous forest canopy has the added effect of decreasing surface wind speeds and the 
mixing that takes place with air movement.  The differences in humidity between forest stands 
and open areas generally vary with the density of the crown canopy.  Under a closed canopy, 
humidity is normally higher than outside (the closed canopy) during the day, and lower at night.  
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The higher humilities are even more pronounced when there is a green understory.  While 
temperature and moisture distribution in the layer of air near the ground are important in fire 
weather because of their influence on fuel moisture, the distribution of temperature and 
moisture aloft can critically influence the behavior of wildland fires. 
 
Cumulative impacts that remove trees up to 12 inch diameter and larger that results in opening 
the canopy and causes the sun to shine where the trees once stood heats and dries forest 
materials and soil and causes flammable brush to grow where the less flammable tree trunks 
once stood.  Sequoia ForestKeeper’s teams of environmental graduate summer interns have 
repeatedly observed and documented in Sequoia the inverse relationship between canopy 
cover and ground cover.  When forest canopy increases, groundcover decreases:  when forest 
canopy decreases, groundcover increases. (See Fire Weather and other research that indicates 
the same.) 
 
Much of this is known and is discussed in the US Forest Service’s Publication FIRE WEATHER . . . 
A Guide For Application Of Meteorological Information To Forest Fire Control Operations, by 
Mark J. Schroeder, Weather Bureau, Environmental Sciences Administration, U.S. Commerce 
Department and Charles C. Buck, Forest Service, U.S. Department of Agriculture U.S. 
Government Printing Office: 0-244:923, first published in May 1970.  Reviewed and approved 
for reprinting August 1977, Stock No. 001-000-0193-0 / Catalog No. A 1.76:360 (available at 
http://gacc.nifc.gov/nwcc/content/products/intelligence/Fire_Weather_Agriculture_Handbook
_360.pdf ).  
 
The State of California should reach the same understanding that Congress reached when they 
recognized that managing natural resources in National Forests was “highly complex” and 
enacted the Forest and Rangeland Renewable Resources Planning Act.  The Act requires that 
the Forest Service develop an inventory of “present and potential renewable resources, and an 
evaluation of opportunities for improving their yield of tangible and intangible goods and 
services.”  In addition the Act requires that all forest management activities to be preceded by a 
“comprehensive assessment” of environmental and economic impacts in order to create a 
management plan that is consistent with MUSYA and NEPA.  Congress emphasized the 
“fundamental need” for the management plans to “protect and, where appropriate, improve 
the quality of soil, air, and water resources.”  Developing an inventory of surface and 
groundwater resources and an assessment of the environmental impacts on surface and 
groundwater including potential impacts of groundwater use on surface water resources, is an 
integral step in ensuring that California’s Plan protects the water quality in California.   
 

Ecological Restoration Principles – Restoration with Fire and Without Tree Removal – 
Should be Considered and Analyzed as An Alternative that Enables Nature to Recover 
from the effects of Continued Drought and Climate Change   

 
The Plan should not rely on mechanical methods for ecological restoration and maintenance.  
Instead, fire should be used as the primary tool for restoration, as suggested in both the 
California Spotted Owl and Fisher Conservation Strategies.  Moreover, the Plan should not 

http://gacc.nifc.gov/nwcc/content/products/intelligence/Fire_Weather_Agriculture_Handbook_360.pdf
http://gacc.nifc.gov/nwcc/content/products/intelligence/Fire_Weather_Agriculture_Handbook_360.pdf
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overstate the need for ecological restoration to create resiliency from drought, and native 
insects and diseases, which are natural processes that should be preserved rather than 
eliminated. 
 
Thinning of medium and large diameter trees (12-30” dbh) should not be permitted for the 
purpose of ecological restoration to prevent natural stresses from competition.  Tree 
competition, caused primarily by increases in stand density, is a natural process which induces 
other natural process that deal with this density, such as native insect- and disease-caused tree 
mortality.  These processes, in turn, produce structural forest elements that are vital for 
wildlife—snags.  While the removal of trees to reduce this natural competition may prevent the 
death of a small number of large trees, it would also prevent the creation of some of the most 
important elements in the forest ecosystem—snags—for the perpetuation of certain wildlife 
species, including California spotted owls, various woodpeckers, and countless other species.  It 
is well-documented that these species need abundant large snags at a certain densities in order 
to thrive. Even the artificial method of increasing the number of snags by girdling trees will not 
create as diverse a variety of snags for these species as will natural snag recruitment. And while 
the cutting or removal of trees to prevent competition-induced stresses may be good for the 
remaining trees, it prevents natural snag recruitment that helps perpetuate a number of key 
wildlife species. 
 
For a Plan that promotes resilience as a goal, it is important to understand that resilience is not 
a process.  Instead, it is a characteristic, which results from the continued perpetuation of 
natural processes, including competition.  The perpetuation of the forest ecosystem is not the 
same as the perpetuation of the lives of all of the larger trees in that ecosystem.  This means 
that we need some of these large trees to die at a rate that can sustain certain wildlife species.  
This also means that we need an assortment of tree species in differing growth stages to 
replace the larger trees when they die. Competition mortality will result in large snag 
recruitment beyond what silviculturalists may want in a forest that is ‘managed’ to produce 
maximum growth. 
 
Even if the Plan allows tree cutting a few of the larger trees for ecological restoration or to 
reduce safety hazards along roads, these tree boles should be retained in the forest as large 
down woody material.  Ecological restoration provides an opportunity to restore forest areas 
with large down woody material for soil nutrients, wildlife (especially for Pacific fishers and 
herpetofauna), and to maintain ecological functions.   
 
Leaving a large number of downed logs will not increase fire risk.  The Forest Service’s own 
science clearly concludes that large logs (defined by the 2001 Sierra Nevada Forest Plan 
Amendment as being over 12 inches in diameter) are essentially irrelevant to fire behavior.  
And tree boles over 12 inches in diameter that the agency says it needs to fell for ecological 
restoration would not create any significant fire hazard if left standing.  Operability for 
prescribed fire management should not be an issue when leaving these large tree boles as 
down logs.  In fact, the 2004 Sierra Nevada Framework 
http://www.fs.usda.gov/detail/r5/landmanagement/planning/?cid=stelprdb5349922 standards 

http://www.fs.usda.gov/detail/r5/landmanagement/planning/?cid=stelprdb5349922
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takes large down logs into consideration, stating that managers should design prescribed burn 
prescriptions and techniques to minimize the loss of large down material. 
 
The Plan should use the reintroduction of fire as the primary tool for ecological restoration and 
should prohibit the thinning of larger trees to reduce fire risk, just as the National Park Service 
has done with the use of natural process of prescribed and fire use fires for the past 40 years 
managing the Sequoia and Kings Canyon National Parks.  The Plan should limit manual and 
mechanical methods that prepare the forest for the reintroduction of fire to the cutting of only 
some trees 8-10 inches dbh and smaller.  As the Sequoia and Kings Canyon National Parks 
(“SEKI”) has found, “cutting trees up to and including 8” in diameter has proven effective in 
fuels reduction in SEKI.” SEKI demonstrated the effectiveness of their prescribed fire treatments 
that showed dramatically different and beneficial burn result from the Rough Fire compared to 
the devastating result of the fire in Sequoia National Forest where thinning is the primary 
management treatment. After fire is reintroduced into stands where only some trees up to 8” 
in diameter were removed, natural processes can perpetuate, making future thinning 
applications for ecological maintenance unnecessary. 
 
The Plan Relies on Selective Science to Claim High Severity Fire Harms California Spotted Owl  

 
Page 95 of the Plan states, “High severity wildfire, out of character with historic patterns, poses 
a threat to the state’s treasured biodiversity. Concluding their research on high severity fire 
impacts on California Spotted Owl, Jones et al. (2016) stated “increasing frequent megafires 
pose a threat to spotted owls and likely other old-forest species and, as a result, suggests that 
forest ecosystem restoration and old-forest species conservation may be more compatible than 
previously believed.”” 
 
In a personal communication from Monica Bond, dated August 15, 2016, titled “Critique of 
Jones et al. Megafire paper”, Bond provides the following analysis that The Plan must consider. 
 

Jones et al. “Megafires: an emerging threat to old-forest species” claims to describe 

negative effects of the 2014 King Fire on California spotted owl occupancy and space 

use. This paper has been getting a lot of press, because it appears to support the Forest 

Service's belief that logging spotted owl habitat is necessary to save the owl from fire. 

There have been several previous papers by other authors documenting how severe fire 

has minor or no effect on spotted owl occupancy, and that they forage in high severity 

patches preferentially. Jones et al. (2016) claim their data describe for the first time, a 

strong negative impact of severe fire on spotted owls.  

 

The paper has serious flaws in their analyses that render their results and discussion 

categorically incorrect. 

 

They claim it is a “long-term study” in their press release, but there is only 1 year of post-

fire data. 

 

Their sample of burned sites is very small. Authors do not provide the 2014 (immediately 
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pre-fire) occupied site sample size, but the 2014 occupancy rate of all sites was 0.57, so 

one can compute an approximate 2014 pre-fire occupied site sample sizes of their 17 

burned and 9 unburned sites. Only 14 burned sites were in the big high-severity patch, so 

they are making a claim of large extinction effects from about 8 severely burned sites that 

were actually occupied right before the fire (=14*0.57). 

 

Excluding the temporal trend from the occupancy analysis is the most onerous fatal flaw 

when the local spotted owl population is in freefall, as is the case in the Eldorado spotted 

owl density study area. Jones et al. (2016)’s Fig 3e portrays a “hockeystick” population 

trend, but this is ad hoc and unjustified. Occupancy was plummeting for 23 years and the 

authors claim the last year is lowest due to megafire. See attached PDF for the linear and 

quadratic trends they should have presented and included in their analysis of occupancy. 

 

Compositional analysis of foraging habitat as done by the Jones et al. 2016 megafire 

paper is inappropriate for central place foragers like spotted owls. By omitting the 

distance to center effect and analyzing simplistic ratios rather than resource selection 

functions, radiotelemetry results and discussion are invalid. 

 

Some sloppy scholarship was evident in the text as well. e.g., pg. 304 “The observation 

that lower-severity fire is benign, and perhaps even moderately beneficial, to spotted owls 

is consistent with previous studies (Roberts et al. 2011; Lee et al. 2012).” Both those 

studies found no effect on occupancy from mixed-severity fire—not lower-severity fire. 

Roberts et al. (2011) found no effect on occupancy of an average of 14% high-severity 

fire in 16 owl survey areas. Lee et al. (2012) found no effect on occupancy of an average 

of 32% high severity fire in 41 burned owl sites analyzed over multiple years before and 

after fire. Lee and Bond (2015) found 33 of 45 burned sites in the Rim Fire were known 

to be occupied by owl pairs one year after the mega-fire—a much higher sample size than 

in the King Fire. Furthermore, no post-fire logging confounded the results because the 

Rim Fire had far less private land in the study area than the King Fire. In the Rim Fire, 

estimated occupancy by any owls (single or paired) was more than 89% of sites, even 

when 100% of the Protected Activity Center had burned at high severity. 

 

Jones et al. (2016) is the lone example of severe fire having a strong negative effect on 

spotted owls, but their results should be viewed with caution. Stay tuned for further flaws 

as we delve deeper into the survey data from the King Fire. 

 

The study was funded by the US Forest Service, and California Department of Forestry 

and Fire Protection, groups with a financial interest in promoting thinning logging of our 

forests in the name of protecting them from severe fire. 

Monica L. Bond, Department of Fisheries, Wildlife, and Conservation Biology, University of 
Minnesota, St. Paul, MN 55108—Phone: (951) 659-6053 x304; Fax: (951) 659-2484; 
mbond@biologicaldiversity.org. 

 
The Plan Relies on Selective Science to Supposedly Increase Water Flow 

 

mailto:mbond@biologicaldiversity.org
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Attempting to boost runoff from Sierra Nevada or other watersheds by removing copious 
amounts of forest cover largely ignores the considerable and enduring environmental costs of 
pursuing such an approach and the well-known factors that sharply limit its utility for 
augmenting water supplies.  
 
There is a considerable body of information from applicable studies throughout the western 
U.S. that provides a context for assessing the limited benefits and significant costs of pursuing a 
forest removal or thinning management approach. (See the report by Rhodes and Frissell 
(2016) http://www.environmentnow.org/pdf/Rhodes-and-Frissell-water-logging-report.pdf.) 
 
The National Academy of Sciences consensus panel report on forest hydrology (2008) 
concluded: 
“…water yield increases from vegetation removal are often small and unsustainable, and timber 
harvest of areas sufficiently large to augment water yield can reduce water quality…There is 
little evidence that timber harvest can produce sustained increases in water yield over large 
areas…the potential for augmenting water yield on a sustainable basis in western forests and 
rangelands is very low.”  
 
Forest thinning has environmental costs and risks that must be assessed; the viability of such a 
scheme designed to increase water flow is highly questionable and not clearly supported by 
science.  
 
False Hopes and Flooding  
by Douglas Bevington, Ph.D. 
Environment Now Foundation 
 
As we face flooding along the Feather River and in other parts of the state, Californians should 
be asking whether more logging in the Sierra Nevada will lead to more problems downstream. 
Yet despite the long history of damage to watersheds from logging, some logging proponents 
are now trying to get downstream water users to pay for more cutting in the Feather River 
watershed and elsewhere based on the claim that it would yield more water.  
 
It is easy to get caught up in promises of easy water rather than looking at the realities. That is 
why Environment Now, a family foundation that supports forest and water protection in 
California, commissioned a hydrologist and fisheries ecologist to review the scientific research 
related to the logging-for-water claim. Their report, “The High Costs and Low Benefits of 
Attempting to Increase Water Yield by Forest Removal in the Sierra Nevada,” builds on the 
findings of more than 230 studies and shows that the effects of logging on water flows are 
often negligible, nonexistent, or negative. 
 
A trick that plays on false hopes is more persuasive when it is built around a grain of truth. In 
this case, the grain of truth is that, while logging generally does not increase downstream flows 
in dry times when more water is needed, there is some evidence of it causing small, temporary 
flow increases during already wet times when more water can actually be a problem. As the 

http://www.environmentnow.org/pdf/Rhodes-and-Frissell-water-logging-report.pdf
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report notes, “Due to the magnitude and timing of these effects on seasonally high flows, forest 
removal is likely to contribute to increases in downstream flooding and associated flood 
damage when these elevated high flows coincide with downstream flooding.”  
 
Flooding is just one example of a total of nine different types of damage that can result from 
logging-for-water schemes. This outcome is bad news for the water utility ratepayers and 
taxpayers who are being asked to subsidize more logging in the Sierra Nevada. Not only will you 
not get more water when you need it, you will also wind up paying more to repair the resulting 
damage. As the report concludes, “Forest removal would have several impacts that would incur 
significant costs for downstream water supplies and associated infrastructure and activities. 
These costs would be pervasive and enduring.” 
 
The good news is that there are alternate forms of land management in the Sierra Nevada that 
can reliably improve our water supplies without the downsides of logging. Some examples 
involve decreasing water pollution sources by reducing the extensive network of crumbling old 
logging roads and curtailing private livestock grazing on our national forests. For those of us 
who are genuinely seeking to help California’s watersheds, rather than simply trying to find a 
new excuse for logging, these alternatives offer a better way for us to direct our resources. 
 
A large premise for this plan is based on the state-wide drought. The 2016-2017 winter has 
resulted in excessive amounts of rainfall and snowfall throughout California and some  
scientists are now saying over 90% of California is no longer in a drought phase. This is new and 
significant information that should inform the CA Forest Carbon Plan.  
 
Sequoia ForestKeeper and Conservation Congress were part of a network of concerned 
organizations that sent a letter to Mary Nichols, on 23 September 2009. The letter was to 
register our opposition to logging in the Sierra Nevada in light of climate change, the need for 
Greenhouse Gas Accounting, and the need to protect natural forests of California. The letter 
found on the CARB web site https://www.arb.ca.gov/lists/forestry09/17-
group_letter_to_carb_re_forest_protocols_09_23_09_final.pdf and pasted below in its 
entirety, was sent to Mary Nichols, Chair California Air Resources Board.   

https://www.arb.ca.gov/lists/forestry09/17-group_letter_to_carb_re_forest_protocols_09_23_09_final.pdf
https://www.arb.ca.gov/lists/forestry09/17-group_letter_to_carb_re_forest_protocols_09_23_09_final.pdf
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As stated in our comment letter, also found in the zip file found at www.arb.ca.gov/lists/com-
attach/73-sp2030disc-dec16-ws-W2oFNQExBGUBNgYw.zip, submitted to the CARB EJ Advisory 
Committee (160808-3.EJ-Advisory-Committee-recommendations.pdf) and previously submitted 
comments to CARB and the State Water Resources Control Board (SWRCB), the best and most 
productive utilization of dead and dying trees to resolve the current shortfall in utilization 
capacity by forest ecosystems, is to leave the trees in the forest, so they will counteract climate 
change, contribute nutrients to the soil, moisture holding capacity to ecosystem services, and 
carbon to the growth of new forests. We hereby incorporate herein, by reference, in their 
entirety, all of the files in the zip file. 
 
No responses to comments submitted by Sequoia ForestKeeper were found or summarized in 
Comments on the Draft Forest Carbon Plan Concept Paper found at  
http://www.fire.ca.gov/fcat/downloads/FCAT_PublicComments_Compilation.pdf, thus, SFK’s 
previous comments are included, in their entirety, in SFK’s comments to fcat.calfire@fire.ca.gov 
due by 17 March 2017. 

https://www.arb.ca.gov/lists/com-attach/73-sp2030disc-dec16-ws-W2oFNQExBGUBNgYw.zip
https://www.arb.ca.gov/lists/com-attach/73-sp2030disc-dec16-ws-W2oFNQExBGUBNgYw.zip
http://www.fire.ca.gov/fcat/downloads/FCAT_PublicComments_Compilation.pdf
mailto:fcat.calfire@fire.ca.gov
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CONCLUSION 

 
The California Forest Carbon Plan must be crafted to reduce GHGs rather than enable GHGs to 
continue to be produced and the Plan must restore our forests rather than degrade our forests.  
We urge CalFIRE, California Natural Resources Agency, and CalEPA to not write a plan for 
timber, ranching, or energy interests, and to respond to and incorporate our concerns in a Plan 
for review that serves the public, wildlife, and the environment of which we humans are a small 
part.  
 
Respectfully submitted,  
 

 
Mr. Ara Marderosian 
Sequoia ForestKeeper® 
P.O. Box 2134 
Kernville, CA 93238 
(760) 376-4434 
ara@sequoiaforestkeeper.org 
 

 
Denise Boggs, Executive Director                      
Conservation Congress 
P. O. Box 1982 
Port Townsend, WA 98368 
(406) 707-7007 
www.conservationcongress-ca.org   
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