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From: Daniel Chandler
Sent: Monday, October 28, 2019 9:17 PM
To: EnergyPlan2019@RedwoodEnergy.org
Subject: Addendum to comments submitted to RCEA Board of Directors October 24, 2019
Please accept this addendum to the short presentation I made to the Board on the 24th. It includes other points
that were not possible to fit into the oral comment format. There is also tangential overlap with comments made to
the RCEA Community Advisory Board. All comments pertain to biomass energy.
Again, thank you very much for your very open planning process.
Dan Chandler

Daniel Chandler, Ph.D.
Research and Evaluation Consultant

Addendum to statement on biomass submitted October 24, 2019 to RCEA Board of
Directors
Submitted by Daniel Chandler, Ph.D.
Context
1. The RCEA Board has committed itself to 100% clean and renewable energy by 2025.
Biomass energy from burning mill wastes is not “clean” or, in a scientific sense,
renewable (carbon neutral).
a. Humboldt County's biomass plants are among the county's top stationary
sources of air pollution. Data from 2014 through 2017 (the latest) are shown in
below, as is comparable data from the PG&E Humboldt Bay Generating Station.
The maximum metric tons of greenhouse gases emitted in any of these four
years for each stationary source was:
DG Fairhaven:
230,000
Humboldt Sawmill: 235,500
PG&E Humboldt Bay: 199,500
However, due to plant closures at both sites, it has been highly variable by year
over these four years.
b. The power plants in Humboldt are classed by the state as providing “renewable”
energy. The Scotia plant also provides steam to an adjacent sawmill. Although
mill wastes and other “feedstock” used in biomass power come from forestry
many scientists argue that the emissions and sequestration of GHG must be
calculated separately for the biomass generation of energy, not incorporated
into the overall equations of sustainable forest management. This would mean
the emissions from biomass energy are not carbon neutral and not renewable.
The mills have no independent way of sequestering carbon, and trees planted as
part of sustainable forestry do not offset mill wastes. 1
This is a fraught issue and elements continue to be controversial. While fossil fuels by definition are not renewable,
the EPA under Trump has announced that by definition biomass is carbon neutral. The policy seems designed to
further the biomass industry as do California biomass policies. But the fact that European energy plants that burn
wood pellets are also officially considered carbon neutral has become something of a scandal. (Booth, Mary. 2018.
Not carbon neutral: Assessing the net emissions impact of residues burned for bioenergy. Environmental Research
Letters; Millward-Hopkins, J., & Purnell, P. 2019. Circulating blame in the circular economy: The case of woodwaste biofuels and coal ash. Energy Policy, 129, 168 - 172. doi:https://doi.org/10.1016/j.enpol.2019.02.019)
Locally, the Humboldt Climate Action Plan does not classify emissions from biomass power as emissions because
the state has the official position that biomass is carbon neutral. (email from Conor McGuigan of the Humboldt
County Planning Department). The preferred method of studying emissions and sequestration is Life Cycle
Assessment. In general, it proceeds from the basis that if a secondary use (in this case burning mill wastes) provides
more than 1% of the total market value it should be analyzed separately. In this case, that means the mill waste
cannot ride the coat tails of forest management. (Millward-Hopkins, ibid.). This is not academic because the method
of accounting for carbon, that is whether it is deemed neutral, in biomass analyses has a large effect on the GHC
impact of alternatives. (Morris, J. 2017, Recycle, Bury, or Burn Wood Waste Biomass?: LCA Answer Depends on
Carbon Accounting, Emissions Controls, Displaced Fuels, and Impact Costs. Journal of Industrial Ecology, 21: 844856. doi:10.1111/jiec.12469) See the first figure in Appendix 2 of this document to understand how much difference
the assumption makes. While burning of some waste, e.g. construction debris of clean milled wood, has been studied
mill wastes such as used in Humboldt has not yet received a Life Cycle Assessment. (One torrefaction option was
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As a consequence, the desirability of biomass power with regard to greenhouse gas
emissions becomes one of how much greenhouse gases would be released if the waste
were not being burned for electrical energy. 2 There is no perfect solution, but the
diagram below shows the equation we have to solve. We could replace biomass power
(with natural gas) tomorrow but the emissions from mill waste do not just disappear.
Unfortunately there are not now Life Cycle Assessments that would allow us to fill in
these boxes reliably.

Biomass power
emissions

=

Emissions if natural gas
replaces biomass

+

Emissions from
alternative uses of
mill waste e.g.
recycling or trucking
to Anderson

-----------------------------------------------------------------------Conservation and controlled peak
use would reduce emissions used to
generate electricity, but don’t change
the equation: mill waste emissions
still go somewhere.

studied in 2014 in a HSU Master’s Thesis: http://humboldt-dspace.calstate.edu/handle/10211.3/123998. The
preliminary finding was that “timber harvest waste” emitted less GHG if torrified and then used as an alternative to
coal in coal-burning power plants.)
The main existing options are putting the waste in landfills to the extent this is compatible with the law (and
perhaps capturing some of the methane released), composting, several types of gasification (which can be
captured while producing residues, like charcoal, which can be used for fuel or soil amendment), or reuse/recycle
such as in particle board or pet bedding. At one plant, the steam used to generate electricity is also used to dry
wood. So loss of a market for the electricity could conceivably not result in reduced emissions if the plant is still run
for wood drying. All of these options have a net impact on GHG emissions. In 2017, John Anderson, director of
forest policy at Mendocino Redwood Co/Humboldt Redwood Company said that HRC would sell most waste as a
soil amendment, animal bedding, or similar use if not burning it to create electricity. See the white paper by Katy
Gurin, Colin Fiske and Greg Gaiera, ‘Biomass Energy in Humboldt County, available at
https://world.350.org/humboldt/campaigns/local-clean-energy/
2
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Proposed Recommendation 3
Since a scientific answer regarding the environmental impact of alternative uses of mill
waste is not yet clear, 350 Humboldt urges RCEA to contract with an energy analysis firm for
a life cycle assessment of the use of mill wastes and other raw biomass for electricity
generation in Humboldt County. 4 Ideally, RCEA would seek supplementary funding so that
the analysis would cover all 34 powerplants 5 in California that burn biomass for electricity.
Note that if RCEA decides biomass power can be replaced by 2025 with clean and
renewable power from another energy source this study is not needed. An example of the
kind of study that would be useful is in Appendix 1, although it focused on construction
waste rather than mill waste.
To be clear, since we need a study to fill in the values for GHG emissions in the chart above,
it is not possible to scientifically advocate for either supporting biomass electricity or
opposing it at this point. However, there are a number of proposals that might increase our
knowledge or move us toward clean and renewable electricity that stop short of advocacy
either direction. For convenience some of these are listed below. These, and perhaps
others, would all be compatible with the primary recommendation that RCEA have an LCA
study completed.

Related Recommendations
•

Wendy Ring has pointed out that the source or amount of local peak energy need not be
assumed to be fixed. The overall equation might be modified by writing into the CAPE
plan that RCEA will investigate reducing the need for local peak power in ways similar to
other communities using strategies that include reducing peak demand (peak shaving)
with battery storage at large customers, shifting the time of electricity use by large
customers by means of financial incentives, remote control of smart devices like electric
water heaters and EV chargers to turn reduce power demand and even feed power into
the grid at peak times, and planned increase of peak power conservation through
energy efficiency. In the same vein, a Humboldt-only Ohm Connect could help conserve
energy at peak hours. (The 150,000 Ohm Connect participants reduced power this

This is not a new recommendation. The 2017 position paper by Gurin, Fiske and Gaiera mentioned earlier states:
“RCEA should support ongoing research into the full life-cycle carbon impacts of local biomass power production
and fund its own research if necessary. If other feasible modes of mill waste management show substantial
greenhouse gas emissions savings over raw biomass incineration, or if research reveals other significant GHG
impacts of local biomass power production, RCEA should phase out biomass from the CCE grid mix.”
3

A preliminary step could be contracting with Schatz Energy to do a literature review in order to clarify what is
known and what needs additional data collection. This could be done by use of a non-competitive consultant
contract: https://redwoodenergy.org/wp-content/uploads/2019/08/RFQ_19_601_EnergyAssessment_Professional-Services.pdf
5
http://www.calbiomass.org/facilities-map/
4
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•

summer equivalent to shutting down four dirty power plants or planting 1.5 million
trees.)
EPIC has suggested removing any fixed megawatt target tied to local biomass. While the
powerplant operators need some information to plan on, removing the fixed target
would provide RCEA the flexibility it may need if an LCA study shows feasible lower GHG
alternatives.

APPENDIX I
AN EXAMPLE LCA STUDY
Two graphs from Morris, J. 2017, Recycle, Bury, or Burn Wood Waste Biomass?: LCA Answer
Depends on Carbon Accounting, Emissions Controls, Displaced Fuels, and Impact Costs. Journal
of Industrial Ecology, 21: 844-856. doi:10.1111/jiec.12469

NOTE: Results in this study are shown to depend greatly on the carbon
accounting method used. The “best” method shown below includes the
assumption of biogenic CO2. That is, emissions of CO2 are attributed to the
method of using waste wood rather than assuming CO2 is neutral (just
because it is not a fossil fuel). Morris gives several technical reasons for this
assumption, but the most basic is that the environment is affected by the
CO2 emissions in the same way whether it is from fossil fuels or wood
products.
The calculations in this article are for clean wood from construction or
demolition sites, so the conclusions cannot be assumed to be true for mill
4

waste (according to the author in conversation with Wendy Ring). The
graphs are shown as an illustration of what a well-done LCA that is based
on mill wastes would look like. In the table below WTE stands for Waste to
Energy (e.g. burning trash for energy) is included for comparison purposes.]
[In the graph below being over the mean (above the midline) is a negative
outcome. Recycling, which includes the first two methods, demonstrated a
positive finding for all outcomes and substituting biomass power for natural
gas demonstrated a negative finding for all outcomes.]

Eight management options are assessed: recycling into reconstituted wood products or papermaking pulp;
combustion for heat energy displacing natural gas or coal; landfilling with 75% methane capture for electricity
generation or flaring, or with zero methane capture; and waste‐to‐energy (WTE) facility combustion for electricity
generation.

Author’s conclusion: “Recycling (the first two or green options) ranks better than burying (land
fill) or burning in the base case under two of the seven environmental burdens analyzed in this
LCA, as well as for monetized overall score. Substitution of wood for coal in industrial boilers
ranks first for the climate, third overall, and ahead of high CH4 capture rate landfill options.
Substitution of wood for natural gas in industrial boilers ranks at the bottom overall and for five
of the seven environmental impacts. For monetized score, WTE and landfilling without CH4
capture rank sixth and seventh, respectively, out of eight.”

5

**As shown in the first graph of Appendix 1, results in this study are very sensitive to whether
the biogenic CO2 produced is attributed to the method or discounted, assuming that biogenic
CO2 is not possible.
For a copy of the Morris paper please ask Dan Chandler
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Daniel L. Sanchez
Cooperative Extension Specialist
Department of Environmental
Science, Policy, and
Management

160 Mulford Hall
Berkeley, CA 94720
215 593-4493 phone
sanchezd@berkeley.edu
https://ourenvironment.berkeley.ed
u/people/daniel-sanchez

To: Board of Redwood Coast Energy Authority (RCEA)
Date: October 14th, 2019
From:
Daniel L. Sanchez, PhD., Cooperative Extension Specialist; Department of Environmental Science, Policy, and
Management, University of California Berkeley
Yana Valachovic, University of California Cooperative Extension County Director and Forest Advisor; Humboldt
and Del Norte Counties
Dear RCEA Board,
As Specialists and Advisors with University of California Cooperative Extension, we wish to highlight the
importance of continued use of local biomass as an energy source for Redwood Coast Energy Authority’s
(RCEA) renewable portfolio. Biomass power produces benefits for our local community, economy, and the
environment.
Our support for bioenergy production in Humboldt County arises from its numerous benefits: clean energy,
improved forest health, ambitious climate change mitigation, and rural job creation. We recognize that no
energy source is perfect, but on the balance, locally produced and utilized biomass provides numerous public
trust, environmental, and economic benefits. More information about the benefits of woody biomass and
bioenergy is included in an appendix to this letter.
In the future, we expect innovation to create new wood utilization opportunities with the potential for
enhanced economic and environmental benefits. However, focusing on new technologies ignores the role that
current biomass power plants play in creating benefits at scale. Existing biomass power plants provide a
backbone to accommodate the diversity of feedstocks that are available as California develops and deploys
emerging technologies.
We urge RCEA to sustain their commitments to bioenergy produced electricity and to Humboldt County for
both the near-term and long-term benefits.
Sincerely,
____________________________________
Daniel L Sanchez, Ph.D.

______________________________
Yana Valachovic, RPF #2740

The following was submitted to the RCEA Board by Yana Valachovic , UC Cooperative Extension County
Director and Forest Advisor, Humboldt and Del Norte Counties, on October 14, 2019.

FAQs about Forest Biomass Energy in Humboldt
What are the benefits of energy made from forest biomass?

Forest-based biomass for this set of FAQs is defined as organic matter (materials from fuels reduction projects
or the chips and bark from sawmill operations) that can be utilized to produce heat and power in emissionscontrolled power plants that can provide clean energy, improved forest health, ambitious climate change
mitigation, and rural job creation. No energy source is perfect, but on the balance, locally produced and
utilized biomass energy provides numerous public trust, environmental, and economic benefits such as:
 Delivers distributed, flexible baseload generation. Biomass energy production provides a continuous 24hour and reliable power source, unlike solar or wind that have a variation in daily and seasonal power
production. Additionally, biomass power plants can be ramped up and down to meet the needs of the grid.
 An essential tool in the promotion of healthy forests and defensible communities through fuel reduction
strategies for diseased and over-crowded forests that contribute to large and high intensity wildfires.
 Reduces emissions from wildfires or burn piles. Biomass power plants include effective air quality emissions
technologies. Biomass emissions are substantially lower than wood stoves, wildfires, or burn piles 1.
 Reduces greenhouse gas emissions. Bioenergy production using materials from sustainably managed forests
reduces long-term climate impacts by replacing fossil fuel energy sources.
 Utilizes a local product. The ability for forest landowners to sell logs to local sawmills provides an economic
incentive to steward and sustainably manage local forests. Furthermore, farmers use the ash produced as
an organic soil amendment.
 It’s renewable. Unlike coal, oil and natural gas, which are fossil fuels that bring “new” carbon into the earth’s
atmosphere, biomass is an abundant and renewable source of fuel. The burning of biomass and the growth
of trees creates a closed-loop system and does not contribute additional long-term atmospheric carbon. In
Humboldt County biomass operations turn wood waste into electricity without compromising the essential
cultural and habitat values that forests provide.

Is biomass clean energy?
There is no universally accepted definition of clean energy. Definitions can incorporate life cycle analysis, social
justice, and other externalities. Nevertheless, the vast majority of scientists and governments classify biomass
as both a clean energy and renewable (i.e. non-fossil fuel) source. The State of California defines biomass as a
renewable energy resource along with solar, wind, geothermal, small hydro, renewable methane, ocean wave,
ocean thermal, or fuel cells 2.
When bioenergy is made from locally grown small diameter trees and shrubs or the byproducts of sawmill
operations it is a clean energy source. Not only do trees convert solar energy into fixed carbon, they store
energy organically with far lower environmental impact than fossil fuels or batteries. This naturally fixed
carbon and energy may then be managed as habitat in the forest, harvested for use as a building material, or

Springsteen B, Christofk T, York R, Mason T, Baker S, Lincoln E, Hartsough B, Yoshioka T. 2015. Forest
biomass diversion in the Sierra Nevada: Energy, economics and emissions. Calif Agr 69(3):142-149.
https://doi.org/10.3733/ca.v069n03p142.
2 https://focus.senate.ca.gov/sb100/faqs
1
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utilized as energy in a biomass power plant. Burning biomass for bioenergy production is importantly
distinguished from burning fossil fuels in that biomass is part of the actively cycled carbon in the atmosphere
and was sequestered within the past 40-100 years, while fossil fuels reintroduce carbon into the atmosphere
that were sequestered 60-200 million years ago and now are being reintroduced into the atmospheric carbon
cycle.
All clean energy sources have an important role to play in fighting climate change and producing renewable
energy. In this regard, biomass energy provides many advantages beyond its renewable electrons, especially
when fuel is sourced from the local area. From producing long-lived building materials that sequester carbon,
to generating renewable heating, cooling, and power in local communities, strategic biomass utilization can
support the interrelated goals of forest health, forest carbon sequestration, water and air quality, creating and
maintaining local jobs, as well as keeping forests healthy for everyone’s enjoyment and recreation.

How does biomass support forest health?

The fire seasons of 2017 and 2018 in California 3 have been a reality check for many, forcing a collective
understanding that forest management plays a key role in wildfire risk reduction. In California alone, at least
129 million trees have died since 2010, due to a combination of fire suppression leading to overstocked and
dense forests 4, drought, and pests. Managing the large number of dead trees is a difficult challenge,
particularly within the context of protecting rural California residents. In January 2019 the Governor charged
CAL FIRE and the Natural Resources Agency with the task of reducing fuels to protect our most vulnerable
communities. CAL FIRE estimates that 15 million acres need forest restoration 5 and recognizes that “while it is
not possible to eliminate wildfire risks in California; focused and deliberate action can protect communities
and improve forest and fuels conditions to enable a more moderate and healthier wildfire cycle that can
coexist with Californians”. These challenges are not limited to the Sierra Nevada and are common throughout
California including the North Coast.
The North Coast is blessed and burdened with highly productive forest and plant growth. However, all living
vegetation is part of the natural carbon cycle and its fate is eventual carbon release either through
decomposition or wildfire. The question is when and how? Management of this growth in the form of forest
fuels reduction and the reduction of stand densities are important steps to creating more fire resilient forests
and reducing uncontrolled emissions of greenhouse gasses and Short-Lived Climate Pollutants, including black
carbon, during wildfires. Over the coming decade California will see an enhanced level of fuel reduction
through mechanical and prescribed fire techniques and a broader level of incentives to manage fuel backlogs
and improve forest health. Bioenergy utilization with emission-control technologies is an important part of the
solution and provides an alternative to open-pile burning 6 of forest fuels and prescribed fire.

Governor’s Executive Order N-05-19 https://www.gov.ca.gov/wp-content/uploads/2019/01/1.8.19-EON-05-19.pdf and the state emergency declaration http://www.fire.ca.gov/general/downloads/45DayReportPlans/3.22.19-Wildfire-State-of-Emergency.pdf
4 Parsons and DeBenittie (1979) Impact of fire suppression on a mixed-conifer forest. Forest Ecology and
Management 21: 21–33.
5 CAL FIRE 45 Day Report. http://www.fire.ca.gov/downloads/45-Day%20Report-FINAL.pdf
6 Springsteen B, Christofk T, York R, Mason T, Baker S, Lincoln E, Hartsough B, Yoshioka T. 2015. Forest
biomass diversion in the Sierra Nevada: Energy, economics and emissions. Calif Agr 69(3):142-149.
https://doi.org/10.3733/ca.v069n03p142. http://calag.ucanr.edu/Archive/?article=ca.v069n03p142
3
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How does forest biomass utilization support climate change mitigation?

Biomass utilization produces important climate change mitigation benefits, both by sequestering carbon and
displacing carbon-intensive products. Executive Order B-55-18 ‘To Achieve Carbon Neutrality’, issued by
Governor Brown on September 10, 2018, places California on a path to net-neutral economywide emissions by
2045 7. Carbon sequestration from forest biomass will be essential to achieving this goal, as carbon stored in
living trees or wood-based lumber products can help with long-term sequestration and to offset emissions
from hard-to-decarbonize sectors such as aviation, long-distance trucking, and agriculture. Further, biomass
power plants support removal of hazardous forest fuels that are otherwise placing these carbon stores at risk.
Furthermore, forest biomass has an important role to play in carbon sequestration. In the near-term,
maintenance of bioenergy markets will help to make reducing forest fuels economically feasible thereby
helping California’s forests become more resilient to wildfire or other disturbances. In the future, RCEA and
other energy consumers may be able to procure net carbon-negative electricity from biomass, which
permanently removes CO2 from the atmosphere. For instance, numerous scientists and policymakers
recognize that biomass utilization combined with carbon sequestration (commonly referred to as BECCS—BioEnergy with Carbon Capture and Storage) will be necessary if we are to keep global warming significantly
below 2 degrees Celsius. Supporting biomass energy through power purchase agreements and other
procurement mechanisms can help drive the deployment of BECCS technologies in California as they become
commercially viable.
Finally, many recognize that a “portfolio” approach to fighting climate change produces large economic
benefits in comparison to those that rely solely on a limited number of energy sources 8,9. Biomass, alongside
other complimentary renewable energy sources, can play an important role in achieving cost-effective climate
change mitigation.

How does the State of California view biomass and forest carbon?

California’s Forest Carbon Plan, released in 2018, embraces biomass utilization as a key driver of sustainable
forest management 10. Key findings include:
 Reducing carbon losses from forests, particularly the extensive carbon losses that occur during and after
extreme wildfires in forests and through uncharacteristic tree mortality, is essential to meeting the state’s
long-term climate goals. Fuel reduction in forests can increase the stability of the remaining and future
stored carbon.
 The limited infrastructure capacity for forest management, wood processing, and biomass utilization, and
the limited appropriately trained or licensed supporting workforce, are major impediments to forest
restoration and ongoing forest management.
Near-term actions proposed by the State include:

https://www.gov.ca.gov/wp-content/uploads/2018/09/9.10.18-Executive-Order.pdf
D.L. Sanchez, J.H. Nelson, J. Johnston, A. Mileva, D. Kammen. “Biomass enables the transition to a
carbon-negative power system across western North America.” Nature Climate Change, 5, 230–234 (2015).
9 S.J. Davis et al. (with over 30 authors) “Net-zero emissions energy systems” Science (2018).
http://science.sciencemag.org/node/711939.full
10 Forest Climate Action Team. 2018. California Forest Carbon Plan: Managing Our Forest Landscapes in a
Changing Climate. Sacramento, CA.
7
8
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 Expand wood products manufacturing in California and take actions to support market growth scaled to
the longer-term projections of forest productivity and resource management needs.
 Continue public investment to build out the 50 megawatt (MW) of small scale (5MW or less sized
facilities), wood-fired bioenergy facilities mandated through SB 1122 (Rubio, 2012).
 Maintain existing bioenergy capacity at a level necessary to utilize materials removed as part of forest
restoration and to support long-lived storage of carbon in building materials.

What role does biomass have in rural job creation?

Biomass utilization creates economic opportunities locally 11. Forest management and restoration activities
cannot be outsourced and produce many living wage jobs in our local communities. These jobs include forest
management, forest operations, trucking, processing, and other value-added operations. The many steps
involved in bioenergy production require that workers be employed to operate each link of the supply chain.
By having an integrated infrastructure rural development persists providing both near- and long-term
economic benefits.

Does biomass utilization emit greenhouse gasses?

Yes, combustion of woody materials emits CO2, however, these gases are already in the atmospheric
carbon pool as opposed to releasing stored carbon from the fossil fuel pool (e.g. utilizing coal or natural
gas for energy production). In short, utilization of organic sources of carbon for building materials or
sources of energy is a part of a closed loop carbon cycle. When trees emit carbon from decomposition or
through combustion in a wildfire, carbon is made available as CO2 and can be sequestered from the
atmosphere through photosynthesis into new organic forms.

Is biomass power the best means of handling the waste stream generated by our
local forest products industry?

Yes, at present, power produced from the utilization of feedstocks from sawmill operations is the best
means to utilize this material because:

 The utilization of chips, bark, sawdust, and other smaller pieces of wood to produce heat and power
in emission-controlled power plants allows for utilization of a diversely-sized feedstock with a range
of moisture contents. Other utilization options are not as flexible in their size or moisture variation.
 This material is abundant in our local region and does not require the importation of other
feedstocks.
 Biomass energy complements other higher value markets, including using chips to produce pulp and
paper, using bark and chips for landscape mulch, using sawdust for compost manufacturing, and
using shavings for animal bedding. Bioenergy is part of a broad solution for the sustainable and
renewable use of locally available woody materials. When no other higher value markets exist, the
remaining residuals are used for energy production.

Henderson, James E.; Standiford, Richard B.; Evans, Samuel G. 2017. Economic contribution of timber
harvesting and manufacturing to north coast redwood region counties. In: Standiford, Richard B.; Valachovic,
Yana, tech cords. Coast redwood science symposium—2016: Past successes and future direction. Proceedings
of a workshop. Gen. Tech. Rep. PSW-GTR-258. Albany, CA: U.S. Department of Agriculture, Forest
Service, Pacific Southwest Research Station: 371-381.
11
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 Looking for new and creative technologies and markets is encouraged and over time, these markets
may include composting, gasification, or other uses (see discussion below). However, at present
these markets do not exist at scale in Humboldt or within reasonable transportation distances.
In the medium- to long-term, new, innovative wood products could provide enhanced climate benefits
and enhanced revenues from forest products. To this end, California has founded the Joint Institute on
Wood Products Innovation 12 to serve as a center for analysis, testing, and outreach to support industry
retention and development in California for new wood products. The work of the Institute will support
long-term ecological and economic sustainability, increase forest resilience, long-term carbon storage,
and local economies.

Should we be looking to emerging technologies such as gasification to keep using
biomass as a power source?

Gasification is a process that converts organic materials into carbon monoxide, hydrogen and carbon
dioxide. This is achieved by reacting the material at high temperatures (typically >700 °C), without
combustion, with a controlled amount of oxygen and/or steam. Wood gas is a syngas fuel which can be
used as a fuel for furnaces, stoves and vehicles in place of gasoline, diesel or other fuels. Biochar is a
coproduct.
It is always valuable to look for higher value options and to test emerging technologies. However,
gasification technology has not been deployed at scale yet to process the amount of available sawmill
residues and requires a uniform feedstock free of soil and rocks. Moisture management of the feedstock
is also critical. Some of the sawmill residue could be diverted to a gasification plant, but it would require a
significant capital investment and tight controls on the feedstock quality.
An additional question is what is the lifespan of a biomass power plant and what modifications and
improvements can be reasonably expected or are feasible? Furthermore, do these plants really age out or
can they be upgraded when new emission control technologies become available? At present both DG
Fairhaven and Scotia have invested significant capital into emission control technology upgrades and are
operating within their existing air quality permits requirements.

Should we be continuing with the existing centralized power plant approach or
looking to more decentralized emerging technologies?

Yes, we should explore emerging technologies and yes, we should recognize the value that the existing
power plants provide as a backbone to accommodate the diversity of feedstocks that are available. There
are challenges to financing and permitting new facilities that also need to be evaluated and it is important
to recognize that innovation takes time. A recent example was the proposed development of a BioRAM
eligible 5 MW biomass plant in Arcata that was derailed when PG&E required the developer to fund an
additional $6 million upgrade of the PG&E substation. It could be viewed from a “bird in the hand is worth
two in the bush” perspective where we are certain in what we have and there is no guarantee that future
technologies will perform adequately or at scale. Permitting and capital investments for building new

12

https://bof.fire.ca.gov/board-committees/joint-institute-for-wood-products-innovation/
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infrastructure will likely continue to be a large barrier to deployment of emerging bioenergy technologies
across the State and in the North Coast.

What can be expected if the existing power plants close?
-

-

An immediate logistical challenge to divert the ~100-120 truckloads a day to Wheelabrator Shasta (in
Anderson, CA), the closest biomass facility, and assuming they would take the material. This is a 300+
mile round trip haul. There are not enough trucks available to move this material.
In the longer term, forest landowners, managers, and product manufacturers would be affected as
these sectors shrink. Specific Humboldt groups include:
 Manufacturing: Humboldt Redwood Company, Green Diamond, Mad River Lumber, North
Fork Lumber, Schmidbauer Eureka, Pacific Clears, CW Wood, Arcata Lumber Products
 Landowners of all sizes, including all small forested landowners, Bureau of Land
Management, State and National Parks, USDA Forest Service, conservation organizations, etc.
 Municipal compost facilities such as Arcata, Humboldt Waste Management Authority,
Recology, etc.
 Many licensed timber operators and trucking companies
 And any further development of the forest products manufacturing sector. It is reasonable to
assume there would be a contraction of this sector if the biomass power plants closed.

Could the sawmill residues be utilized for compost?

While compost is a promising option for wood waste, the industry faces a number of barriers to reaching
scale. As a result, only smaller amounts of biomass can be utilized for compost. With the county’s daily
production of ~100-120 truckloads of biomass a day, there is no existing option available at scale. HRC
alone produces 70-100 chip vans per day (5 days/week) of this material. It would take 2.65 days to fill a
football field (120 x 53 x 5 yards) to a height of 15 feet with the volume of material that HRC generates.
Storing large amount of chips present fire hazards because the decomposition process releases heat and
fires are common. An additional challenge is that the local compost industry is currently experiencing a
contraction. Finally, some portion of the compost will decompose and emit CO2 and methane over time
and the carbon will not be permanently sequestered.

Is biomass energy more expensive than other renewables?

Community-scale biomass facilities in California are currently receiving 12.7 to 19.7 cents per kilowatt
(kWh) hour of power; RCEA is currently paying 6.5 cents per kWh for power from DG Fairhaven and
Scotia. In contrast, distributed solar is typically 6 to 7 cents and large scale solar is 3-4 cents per kWh 13.
Biomass provides 24-hour base-load generation unlike wind and solar. If power needs were calculated on
a 24-hour framework, wind and solar need other complementary sources to meet daily power demands.
This is why biomass is an important Resource Adequacy tool for load serving entities. Right now, half of
California’s electricity comes from natural gas - so storage is not a problem because the gas provides both
storage (gas can be stored) and generation- but as we phase out fossil fuels, solar and wind will
increasingly require energy storage to meet demand.

13

Julia Levin Per. Comm., Bioenergy Association of California
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The energy storage needed to fill in around solar costs 25 to 50 cents per kWh. When the cost of battery
storage is added to the costs of solar, then biomass has a competitive advantage. Furthermore, battery
technology is still in development and their longevity and life cycle needs to be included in our analyses.
As California fully decarbonizes its economy and phases out fossil fuels, bioenergy will become
increasingly cost competitive. This is due to both its flexibility, and its ability to sequester carbon from the
atmosphere.

Is RCEA providing a “subsidy” to the timber industry by purchasing power from
biomass from the two power plants?
It could be viewed from that perspective; however, biomass produces numerous local benefits to offset
its perceived higher cost. Biomass is the primary locally available and renewable power source, a key
consideration for RCEA and meets Resource Adequacy standards. Minimal trucking and processing is
required to utilize this source and new infrastructure does not need to be built. Biomass utilization is
providing many community benefits including: an ability to steward and improve the resiliency of our
forestlands, job creation; tightly controlled emissions of low-value forest residues; disposal of urban
organic wastes; and a reliable source of 24-hour power that meets local energy demands.
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Public Comment
The following public comments
were submitted for the October 24, 2019,
RCEA Board of Directors meeting
on agenda item 5.2 - Long Term
Renewable Energy Solicitation Update

From:
To:
Subject:
Date:

David Simpson
Lori Taketa
Windmills
Wednesday, October 23, 2019 4:27:05 PM

Dear Ms. Itaketa,
I was just informed that if I get this letter to you it would be read at the 4:30 RCES Board meeting.
Jane Lapiner and I have attended nee of the past 10 UNFCCC climate conferences and play to be in attendance in
Chile in December for the next.
One element of climate change discussed in each event has been what is generally lumped under the heading of Geo
Engineering. I have been forewarned by many astute observers of climate change worldwide that these projects are
exceptionally dangerous and misleading. First, they are all huge projects on a sale that requires enormous output of
machines and personnel. Second, they are each extremely capital-intensive requiring cash investments on a level of
the largest constructions humans have undertaken. Fourth, they re all very high-tech requiring construction and
measuring devices largely incomprehensible to most people. Fourth, they require complex intervention systems for
when they malfunction which is often. Fifth, they are very difficult to operate successfully for long consecutive
periods of time. Sixth,are well-known to do damage to the natural world around their construction.Seventh, they
require regular replacement if they are expected to maintain peak capacity Eighth, their unintended consequences
are almost impossible to predict but are usually extensive.
These are a couple of other common denominators but they're a good start at identifying projects we should avoid.
Tera Gen’s project fits most if not all of these criteria.
Thank you,
David Simpson  

From:
To:
Subject:
Date:

Ellen E Taylor
Lori Taketa
Email comment letter:
Wednesday, October 23, 2019 1:54:35 PM

Dear RCEA Board,
Thank you for the opportunity to comment on the Terra Gen wind generator project.
I live in the Mattole Valley, one ridge over from where the wind project is to
materialize.
We residents therefore share the same ecosystem,and we have been trying to assist
its
recovery for the past 40 years.
I am Chairperson for the Lost Coast League, which unanimously opposes this
project. The sacrifice is
just too great. It heavily impacts habitat due to the nature and industrial scale of the
construction.
Habitat in the region has already dwindled due to human activities, such that
threatened and endangered species, even those supposedly protected by the ESA,
are on the verge of extinction. Even a tiny incremental cumulative impact at this point
abuses the public trust.
In the context of climate breakdown: over 900 acres of forest will be destroyed in the
development of this
project. This is a naturally forested area, and could grow very large trees. As you may
know, the doug firs and redwoods of the northern temperate rain forests can
sequester carbon at 2.5 times the rate of the tropical rain forests. Except for the few
giant trees which are protected, our forests have never been allowed to grow back to
a size where they can achieve their full carbon-sequestering potential. They are
harvested at 60 years or so although they can live well over a thousand years.
If our motive in developing alternative energy is to assure our children's and
grandchildren's safety,
to destroy these live generators of healthy air quality is seriously misguided. They do
not have a short lifespan, as do the planned structures.
We are a natural-resource-rich county. If we take pride in that, it wil help us not to
panic and become just another example of the shock doctrine.
Very Truly Yours,
Ellen Taylor, Chairperson, Lost Coast League
PO Box 60, Petrolia California 95558
629 3500

From:
Sent:
To:
Subject:

Wednesday, October 23, 2019 11:52 AM
Lori Taketa
Public Comment Hum Wind

Follow Up Flag:
Flag Status:

Follow up
Flagged

Dear RCEA Board:
Please accept my public comment electronically.
I am a retired University professor and author of the book "Frogs, Inside their
Remarkable World" from Firefly Press. I wrote a natural history column for twenty
years. I retired to Humboldt County particularly to live in an area which is relatively
undisturbed by corporate enterprise and full of natural beauty. I have spent a lifetime
advocating for nature, with my students, colleagues, in person and in writing.
I have many reasons for not supporting the proposed Bear River Ridge/Monument
Ridge TerraGen Humboldt Wind Energy project. I recommend that RCEA also consider
not supporting it for the following major reasons.
In the TerraGen DEIR, there were 26 places where they had no way to mitigate for
significant impacts. They did not mention the permanent disruption to areas adjacent to
Redwood Parks. They did point out their planned lack of compliance with current
Habitat Conservation Plans and Timber Harvest Plans, the Headwaters Forest
Agreement, the Williamson Act and other documents created by joint efforts of
stakeholders and the government over a long period of time. There were an additional
34 plans and documents required by the CEQA process which were omitted from the
DEIR.
At no place in the document did they specify the exact equipment to be installed, but
stated it could be up to 600 feet tall - the height of the Golden Gate Bridge. This would
put the exact center of the rotational energy and air disturbance at the height of the
tallest redwoods - 300 feet. There are images of turbines in
fog https://physics.stackexchange.com/questions/13387/what-does-the-quantificationof-causes-and-effect-look-like-for-clouds-in-offsh which clearly show the
turbulance. This wind whipping happens all the time - we can only visually see it with
fog. Radar can see it all the time. NOAA requests that turbine farms be situated more
than 30 miles away from Doppler facilities
(https://www.weather.gov/mkx/windfarm). This project is within 30-miles of the Ferndale
Doppler facility.
Relatively undisturbed grasslands and timber sequester more carbon than any industrial
project ever will. Bugs, birds and bats will all be negatively affected by this
project. Redwood tops will be dried out by the turbulence created by the aptly named
turbines. Fields Landing will be disrupted for up to six months. The route 101 corridor

will be affected for about a year initially, and again any time anything needs to be
replaced. Hundreds of man trips and truck trips will occur on ridges which now may be
visited a few times a year. This is serious disturbance, and should not be decided upon
lightly.
Having recognized these problems, disruptions and disturbances, I was cheered to read
that RCEA is aware of the difference in disturbance between onshore and offshore
wind.
I would like to read into this record what Matthew Marshall, the executive director of
RCEA, was quoted by the Mad River Union as saying at a Eureka meeting recently
"The offshore turbines are very big - unlike on land, you don't have the constraint of
moving things around by truck... So the scale of these is much larger, and with fewer
turbines there is more efficiency and reduced costs." He added that the tip of the
blades would reach about the height of the Golden Gate Bridge being at the 600-foottall range.
Since we as a county are actively working with RCEA and our elected officials for
offshore wind, and since the executive director of RCEA states unequivocally that
offshore turbines are more efficient and produce power at reduced costs, I feel that
there is no reason to approve the TerraGen terrestrial project with its associated
disruptions since the offshore project will produce the same or more power than the
onshore project. There is only so much transmission electron flow availability in
Humboldt. One project could preclude the other due to grid saturation. It would be wise
to "take the path of least resistance," utter a great and mighty "Ohm," and let the folks
who live here get back on with their lives.
Thank you.
Sincerely,
Ellin Beltz

From:
To:
Subject:
Date:

Lori Taketa
Terra Gen industrial wind energy
Wednesday, October 23, 2019 4:47:33 PM

The proposed plan is a waste of time and energy. Literally. The carbon footprint to build and transmit makes this a
losing proposition because by the time it delivers power, offshore instillations will vastly overcompensate for
renewable power. This without fragmenting the rare biodiversity found on Monument Ridge. Solar powered micro
grids are a far better source and far more resilient supply of power at this time.
Thanks, Howard Russell Eureka.
Sent from my iPad

Siskiyou Land Conservancy
RCEA Board
633 3rd St
Eureka CA 95501
Oct 23, 2019
RE: Agenda 5.2 and 6.1 of your agenda
Dear Ms. Taketa,
I.
Sec 5.2: Based on the arguments below, the fact that a CUP has not been
approved, and your conflict of interest based both on your premature PPA
with TerraGen as well as a proffered scholarship offered from TerraGen to
RCEA, I suggest there be no further premature and potentially illegal
advocacy of this project before TerraGen’s proposed permit has been
finalized.
If anything, RCEA would do justice to our community by objecting to the
un-mitigable fragmentation and hydro-meteorological impacts to a
biodiversity hotspot, and adding insult to injury to the Wiyot Tribe, which
has suffered unspeakable horrors, as powerfully articulated in the Wiyot
submission to the TerraGen DEIR: “Should this development and
desecration of Tsakiyuwit proceed, it would seem to reinforce the colonial
domination and genocide associated with these persons and their atrocities,
and serve as a constant reminder to Wiyots of how their lands were violently
taken for the sake of profits by powerful, privileged, and elite euro
Americans.”
II.
Sec 6.1 of the RCEA agenda relies on “islanding” Humboldt’s electricity
production and supply, which does not ensure resilience.
Resilient energy production and supply are critical in these times of grid
vulnerability, wildfires, and the ever-present threat of disasters and
emergencies that cut us off from centralized electricity supplies, and each
other.
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However, this sole reliance on central utility electricity supply relegates
distributed electricity generation to the status of a poor stepchild dependent
upon expensive individual projects that lack the economy of scale and the
diversity of innovative technological and financial opportunities available.
If RCEA put out the welcome mat to solar entrepreneurs and financiers to
solarize our county, and promoted widespread distributed onsite solar
minigrids with V2G capability, we could start having secure resilience and
owning the systems that generate our power by the time TerraGen would
come on-line in 2023, but without the immediate massive GHG emissions
associated with TerraGen’s construction. These emissions will nullify any
advantage before offshore electricity starts in 2025-2030.
Equity ownership is ignored when these solar systems’ costs include only
cost per kwh; so is the priceless value of secure resilience.
Despite the added renewables to the grid in the US since the Rio Agreement
over 30 years ago, electricity usage has outpaced the benefits of these
renewables. Utility electricity is therefore not only increasingly expensive
over time by comparison, but it’s unlimited supply increases electricity use
and our carbon footprint, and does nothing to incentivize electric vehicle
acquisition.
Distributed solar does both: reduced PGE electricity usage is inherent in
local solar systems roughly equal to that produced, and ownership of an
electric vehicle and the fuel it requires accelerates the payback time for the
solar system. Since transportation accounts for 60% of our local GHG
emissions, electrifying our transportation is urgently necessary.
During the recent grid shutdown, the vice-chair of your CAC posted this to
FB:
"Redwood Larry Goldberg Zuleika Del Pardo - Do you own or rent? If
you're a homeowner, I can help you get financing that would bring monthly
payments equal to or just slightly more than what you're paying to PG&E
now. Message me and we can talk offline.”

And Matthew Marshall’s brother at Schatz installed a “nano-grid” at his
home to utilize his EV battery to supply electricity to his home.
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These are the sorts of services that RCEA could provide and promote,
instead of blind devotion to utility scale onshore wind electricity production,
a policy that divides our communities and concentrates our energy wealth in
the hands of very few, leaving the rest of us captive and powerless. A
solarization policy would have wide general support because it can benefit
everyone in many ways, as we, not TerraGen, do our part.
Finally, it is a most arrogant and alarming position to defile these sacred
Wiyot sites, which are not just confined to a small area on Bear River Ridge,
as documented throughout the Wiyot’s comments to TerraGen’s DEIR,
especially with respect to the prairie grasslands, described as "native
perennial grasslands in California are among the most endangered
ecosystems in the United States,” and “[T]he proposed development of the
coastal Prairie complex on Bear River and Monument Ridges would severely
impact these premier and fleeting examples of this critically endangered
habitat, whose origins most likely lie within the cultural burning practices of
Wiyot ancestors."
A critical element of the 1992 Rio agreement was to "not to carry out any
activities on the lands of indigenous peoples that would cause environmental
degradation or that would be culturally inappropriate”.
Now is our time to remedy our critical need for resilient energy, and honor
and stand with the Wiyot People.
Ken Miller
SLC
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From:
To:
Subject:
Date:

Michael Evenson
Lori Taketa
Terra-Gen is not what we need
Wednesday, October 23, 2019 1:43:04 PM

Dear RCEA,
Thank you for accepting email comments. I cannot be with you today.
Terra-Gen proposal will NOT (by their own EIR) result in reduced GHGs. Do not embrace
this project.
If we learned one thing from the Blackout, it’s this: Humboldt County needs to use what
power it can generate here and not depend on the grid.
But we knew that one. With a history of a rugged embrace of living close to the ground,
within our means and independent of the over-developed south, Humboldt pioneered the “off
the grid” life decades ago. (Some may say centuries ago).
Let’s not fear the next step, and, following in the path laid down by the Blue Lake Rancheria,
truly be responsible for our electrical needs. Roof top solar must be organized into
decentralized local power grids. PG&E’s one-grid-fits-all model is unreliable, vulnerable and
requires hugely expensive upgrades and maintenance. Now is the time to transition out of that
failing grid into something that reflects our strengths and values.
It is fitting that both Blue Lake and Wiyot people are leading the way. The Mega Wind Farm
around Scotia would be a step backward: tearing up the countryside, use herbicides over the
clearcut 1000 acres for transmission lines, exporting power and dollars and, with increasing
frequency, leaving us powerless.
Michael Evenson
Petrolia, CA 95558

Michael Evenson
Lost Coast Ranch®
Petrolia, California

From:
To:
Subject:
Date:

Sean DeVries
Lori Taketa
RE: Terragen Wind
Wednesday, October 23, 2019 6:44:38 PM

Please add the following to public comment: [Thank you]

If we build the Terragen Wind project, there will be: decreased property values;
county tax increases to pay for upgrades to roads; increases to PG&E rates for
substation upgrades to handle the increased loads; and all with no incentives for
the community that is being most affected.

The electricity will be going for sale on the grid -- out of the region -- which means
that we will not see any benefit to ruining our environment.
The jobs will be temporary construction, most likely governed by outside experts.
The 15 jobs boasted to be ongoing are all going to be specialists brought in from
other areas, unless they are including janitorial.
The county is being paid $2 million dollars per year for this intrusion, for the 30
year life of the project.
They are selling out our health, environment, and peace of mind on the cheap.
Thank you,

Sean DeVries

Public Comment
The following public comments
were submitted for the October 24, 2019,
RCEA Board of Directors meeting
on agenda item 6.1 PG&E Public Safety Power Shutoff Event

Public comment submitted on agenda item 6.1
PG&E Public Safety Power Shutoff
Dear RCEA Board
If you were discomforted without PG&E electricity for 24 hours, you
should be delighted to know that you have proven, lower cost, choices to
avoid such discomfort in the future.
The Blue Lake Rancheria’s solar rooftop system clearly demonstrated
that achieving energy independence is possible with preparation,
allocation of resources, and political commitment. Solar is prudent,
available, reliable, cost effective and a good investment.

Rather than prioritizing implementation of widespread solar, Redwood
Coast Energy Agency has focused on expensive utility scale onshore wind
with dangerous transmission lines through fire prone forests. Only local
distributed solar can eliminate the need for incendiary transmission lines
thru forests.
Our policy makers need to proactively deploy a variety of appropriate
distributed energy strategies including installing translucent solar panel
arrays on County buildings, infrastructure, equipment yards & parking
lots to realize the resilience so critical to our County during emergencies.

Instead our policy makers and Supervisors are surrendering obscene
profits at our expense to TerraGen rather than developing energy
independence for us constituents This is not doing our part to alleviate the
climate emergency, rather it is conceding to a colonizing global
powerhouse whose mission is to increase, not reduce, energy use.
Electricity from biomass and TerraGen costs $65-50 per Mwatt or over 5
times as much as my rooftop solar, and we would own nothing after
decades of payments; yet RCEA has deployed far less than 8 Mwatts of
solar in RCEA’s 30 Mwatt goal. My solar rooftop generates at a 25 year
project cost of less than $9 per MWatt. Because solar is so cost effective
and low impact and because Humboldt County must convert to electric
vehicles for transportation to reduce fossil fuel emissions, RCEA’s priority
goal should be 300 MWatts of solar by 2025--- rather than 30MWatts by
who knows when. RCEA, by contracting for unaffordable high cost
biomass and wind power, is encouraging grid abandonment.
To the extent that RCEA focuses its resources on Humboldt Wind and
biomas RCEA ignores its opportunity to support agriculture by placing
bifacial solar panels over fields in Rohnerville, Loleta, Kneeland, and
Arcata flats while conducting agriculture beneath.

As we commemorate Indigenous Peoples, and look back in horror at the
genocide and ecocide committed by our local founding fathers, we can
finally honor the wisdom of the Wiyot Tribe, which opposes TerraGen’s
industrial wind factory---and solarize not cannibalize our precious
resources.
Jesse Noell farms in Elk River

Graduating From Blackout School
It’s hard to read the PGE blackout story without
appreciating this opportunity to learn to solarize our
County. The day of the “blackout” was plenty sunny to
keep the fridge going with a few solar panels, overnighting
to the next day.
Those few with solar panels and batteries were fine, often
powering one or two critical circuits. We realized that minisolar grids could serve multiple dwellings and
neighborhoods, sharing energy. At least one techie with an
electric vehicle lit his home with his car battery.
Social media flooded us with advice, with one solar expert
offering to finance rooftop solar for the cost of a PGE bill.
We learned the crucial distinction between centralized and
distributed power generation, the former coming from the
grid, the latter originating close to where it is used. And we
learned that over-reliance on the grid and its incendiary
transmission lines, even if our local production were
“islanded,” leaves us vulnerable, especially in real
emergencies that cut us off from services and each other.
TerraGen’s wind factory would not have helped.
Mad River Hospital’s diesel generators consumed 10 gal/hr
pumping 220 lbs CO2 per hr into our climate emergency.
Multiply that by the 100 generators sold out in one day at
one store, and 100x that around the county, add in all the
greenhouse gasses (GHGs) from drilling, refining and
barging those fossil fuels, and you have a recipe for climate
suicide.

With distributed solar, we can reduce our energy
consumption and GHG emissions, have secure resilience
during emergencies, fuel electric vehicles affordably, and
own our mini-solar systems over time. It’s the best way for
us to do our part for the climate emergency. Now that we
are smarter, do we have the political will?

Ken Miller

McK 95519

