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Executive Summary 
 
The passage and subsequent broad implementation of California State Assembly Bill 32 (AB32 
California’s Global Warming Solutions Act of 2006) and the companion Renewable Portfolio 
Standards, which require both public and private utilities to increase the percentage of renewable 
energy within their total energy portfolios to 33% by 2020, presents a unique, mandated, and 
somewhat predictable, market for renewable energy that will continue to drive investments in new 
renewable energy capacity within the state of CA over the next decade.  
 
The seven counties within the North Coast Integrated Regional Water Management Plan (NCIRWMP) 
area comprise large landscapes, diverse communities and a rich suite of natural resources. The 
landscapes that comprise these counties hold enormous value in their contributions to the overall 
ecologic health, and in some part the economic health, of the region and the state of California as a 
whole. Through a mix of energy conservation and strategic renewable energy development, including 
biomass energy facilities, we believe that the seven counties of the NCIRMWMP region have the 
potential to support the overall goals established by California’s AB32, RPS, Renewable Energy 
Transmission Initiative (RETI) and more recently the goal set by Governor Jerry Brown (Clean Energy 
Platform – 2010) to develop an additional 12,000 megawatts of distributed generation throughout the 
state.  
 
Within this document we acknowledge that biomass energy development is a challenging process due 
to a number of stated factors.  However, we also believe that with the right mix of strategies, the 
stewardship of forest and agricultural based biomass resources from the region could support the 
development and operation of appropriately scaled biomass energy systems.  With proper planning, 
finance and design strategies, we believe that these systems can integrate objectives for enhancing 
ecological resilience and outcomes while also providing a source of sustainable economic 
development for urban and rural communities throughout the North Coast Region.   
 
Through a process of scoping, literature review, interviews and analysis we’ve identified a number of 
common challenges and opportunities.  This provides a list of projects in varying stages of 
development that represent potential opportunities for sustainable biomass utilization for the region. 
It also document presents a synthesis of our findings and provides a suite of strategic actions 
intended to help the North Coast Region further explore and develop renewable biomass energy 
strategies that are compatible with the NCIRWMP’s ecological and social objectives for the region. 
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Proposed Strategies 
 
Strategy 1.     Work regionally 

The Counties and partners of the North Coast Region should pool their energy 
through the NCIRWMP process to develop shared strategies to affect policy, 
transmission, grid access, and funding for investments in R&D, demonstration and 
project development for commercial technologies going forward.  The world of 
energy development and policy is complex and competitive, and regional Counties 
and businesses will compete more effectively at the state-level if they act as a 
regional unit. Pursuing a regional Renewable Energy Secure Communities 
(RESCO) grant for planning a regional strategy may be a strategically valuable 
first step. 

 
Strategy 2.    Increase regional energy knowledge a nd capacity for engagement  

Energy development and policy is highly complex and political.  There is a need 
for the development of educational materials, technical assistance, and 
programming for local decision makers, county staffs, and development partners 
to increase their familiarity with CA energy policy, the logistics and economics of 
biomass energy development, transmission and interconnection, and the 
ecological and social dimensions of biomass energy.  This will facilitate regional 
participation and success in the emerging field of opportunity for biomass energy.   
 

Strategy 3.      Engage urban and suburban power customers  
Forge new partnerships with end-of-line power customers (local urban / suburban 
/rural utilities) and state and federal agencies to facilitate equitable project 
financing.  Explore linkages with Community Choice Aggregations (CCAs), Joint 
Power Authorities (JPAs) and other partnership structures to leverage resources.    
 

Strategy 4.      Leverage available funding  
State and federal assistance programs such as grants and loan guarantees are 
likely the keys to supporting R&D, demonstration and commercialization of 
appropriately scaled conversion technologies and projects.  
 

Strategy 5 .     Work on project development through partnerships an d collaboration  
Practice collaboration and build partnerships to forge long-term and 
environmentally sustainable feedstock supply contracts and balance ecological 
and social values with project economics. 
 

Strategy 6.     Strategically target new facility locations  
Target locations where capacity is lacking and focus on ecological and social 
values to help determine attainable supply within an economic haul distance from 
the plants.   

 
Strategy 7.    Advocate for biomass energy pricing equity and supp ort the Public Goods 

Charge  
Advocate for fair-accounting energy pricing and feed-in tariffs that acknowledge 
the many ancillary benefits of biomass energy and push for the reauthorization of 
the Public Goods Charge as a means to support economical biomass utilization 
and continued R&D into emerging biomass technologies.  Pilot and demonstration 
projects, supported by the Public Utilities Commission, may serve as a first step 
for more systemic policy direction.   
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Introduction 
 

The North Coast Context 
 
The seven-county region in Northern California that is included in the sphere of influence for the North 
Coast Integrated Regional Water Management Plan is a unique area.  Its combination of coastal, 
forested mountain and high plateau territory is home to diverse forest and aquatic ecosystems, large 
tracts of federally managed land, minimal areas of urban development and significant economic, 
demographic and infrastructure challenges.  
 
Although diverse and blanketing a large geographic 
territory, one commonality of this region is that 
natural resource utilization has made, and 
continues to make, a significant contribution to the 
development and economic growth throughout the 
urban and agricultural regions of California.  During 
the historic housing booms in the state’s history, 
lumber harvested and milled in the area helped to 
supply housing and industrial development.   Water 
from the lakes and rivers has provided potable 
water to urban areas and agricultural water to 
farms.  These in turn provided drinking water, water 
for micro-chip production in the Silicon Valley and 
the food supply for a growing population.  Finally, 
and perhaps most significantly, energy in the form 
of electricity was delivered to the rest of the state 
and other parts of the Western U.S. through the 
Central Valley Project, dams on the Klamath River, 
a myriad of small hydro-electric plants and a 
number of larger biomass to energy facilities.  This 
generated electricity, developed from the natural 
resources of these rural areas, has supported the  
economic growth of the state and continues to support the overall stability of the electric grid.  
 
Recently it has been recognized that the historic extraction/utilization levels of many of these natural 
resource sectors has at times impacted ecologic health and long term sustainability of those same 
resources. Consequently, over the last several decades, a number of sideboards and restoration 
efforts have been established to begin to restore integrity and resilience to these damaged 
ecosystems.  Local economies have also been damaged by boom-and-bust cycles of large-scale, 
sector specific resource utilization. The region, in large part, has become economically disadvantaged 
as a result.  Although tourism and service industry economies have emerged as supplemental 
economic drivers, these sectors are also heavily dependent  on these same ecosystems.  These 
economic sectors offer few family-wage jobs and have not amounted to full economic replacement for 
the losses in the natural resource and manufacturing sectors.   
 
Some specific success has been seen as a direct result of recent investments in environmental 
restoration work, specifically in support of the region’s fisheries and fishing industry, which is one 
sector of economic stability in the region (Wall Street Journal, 2011).  Watershed and fisheries 
management and restoration have emerged as an economic niche while improving habitat and 
reducing risks from erosion.  Another growing area of employment in the region can be found in small-
scale forest restoration and stewardship contracting projects.  
 
More recently, significant growth in the cultivation of medical marijuana has become an emerging 
trend in the area.  Similar trends of unsustainable demand on natural resources and environmental 

Map 1: North Coast Counties 
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values are starting to develop from this cultivation. There are also signs of tenuous future market 
conditions (NPR Article, May 2010), as efforts intensify to legalize the production beyond medical 
patients.  Without either local or state regulatory involvement there is a likelihood that this too will 
result in a boom and bust cycle.     
 
Somewhat of an anomaly in the region is Sonoma County’s wine industry, which has been a part of 
the larger regional industry cluster that includes the Napa Valley.  According to a 2010 report by the 
Wine Institute, California produces 90% of all wine produced in the United States and California’s 
“high wine quality is tied directly to the state’s ideal climate, topography, and soil for wine grapes, so 
the industry will always be based in California.”  Although certainly subject to market fluctuations and 
the weather conditions of any given year, the wine industry, as an agricultural sector, has historically 
been less chaotic than other natural resource based industries in the region.  Although the majority of 
the wine industry activity occurs outside of the North Coast IRWMP boundary, it can serve as a 
reference for some of the bio-energy strategy described in this document, specifically the benefits of 
industry clusters and regional messaging/branding.  Additionally there is a significant amount of 
biomass waste material generated from the wine industry that could be utilized for biomass energy 
and/or sequestered back into the soil as an additive through compost and/or biochar production and 
application.  
 
Biomass as a tool for economic and ecological healt h and resilience 
 
Learning from past mistakes of over reliance on singular sources of resource extraction and economic 
stability, appropriately scaled biomass to energy facilities have the potential to be a part of a larger 
economic recovery and stability for the area. This document will present a strategy for how the region 
might advance biomass utilization strategies, with particular focus on biomass-to-energy projects, that 
are compatible with protecting and enhancing water resources, terrestrial habitat conditions, forest 
health and resilience and climate objectives while also improving the economic stability of the region 
and advancing the overall environmental and energy supply goals of California as a whole.  
 
As of late, there has been significant political and scientific disagreement regarding the 
appropriateness, impacts and sustainability of using woody and agricultural feedstocks to produce 
energy from biomass. Many of the arguments, and questions, focus on net greenhouse gas emissions 
benefits/liabilities (life cycle impacts).  Additional scrutiny is given to the effects on food markets when 
agricultural land is dedicated to biomass energy development.  Critics also challenge the scale of 
biomass facilities and their relative feedstock demands over time, suggesting that many forest 
ecosystems cannot provide an ecologically sustainable supply while also providing adequate nutrient 
cycling and habitat conditions for species of concern.     
 
There are many instances where biomass energy development could have net environmental, social 
and economic costs, particularly where profit maximization is placed ahead of ecological and social 
considerations.  At the same time, the current and future thinning of forests as part of ongoing efforts 
to restore fire resiliency and overall forest health will be providing a significant stream of biomass 
material as will ongoing agricultural activity like vineyards that produce a focused amount of biomass 
in a given area. This points to the fact that there is no black and white, one size fits all, answer to the 
question, “under what circumstance is biomass energy production sustainable and compatible with air 
quality, climate, watershed, fisheries, ecosystem and forest fuels reduction goals.”  Forest ecosystems 
and farm systems are extremely diverse in both their productivity, structure and functions.  Avoided 
costs from alternative energy sources (i.e. displacement of fossil fuels), alternative disposal methods 
(i.e. open burning of slash piles v. controlled combustion at biomass plants) and potential alternative 
resource outcomes (high severity stand-replacing wildfire v. low severity fire after fuel reduction and 
biomass harvest) vary across the region and weigh heavily in determining the appropriateness and 
sustainability of biomass harvest and utilization from agricultural and forestry sources.      
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The regional strategy that we propose, along with local and individual project development efforts 
throughout the region, must recognize these uncertainties, and recognize the real risks of developing 
unsustainable demand and undesirable impacts on the environment and society.  Planning for any 
individual biomass project, if it is to be successful and sustainable, must include both a process of 
engagement with local stakeholders to consider impacts and design for maximum benefits, but also a 
process of planning, analysis and permitting that seeks to minimize negative impacts on natural 
resources, the environment, and human health.   
 
The potential social and ecologic benefits from appropriately sited and scaled biomass facilities can 
include the following:  
 
1. Protection of water quality.  Natural disturbances that cause significant or complete mortality of 
forest stands and remove vegetation across large areas pose major sediment risks to aquatic habitats 
and human water systems.  It is well-documented that thinning overly dense forest-stands (removing 
and utilizing biomass) can reduce susceptibility to insect, disease and especially wildfire impacts.   
 
2.  Improved forest health.  Thinning dense stands, both in the wet coastal forests and in dryer interior 
forest ecosystems, improves stand vigor and can improve resilience to natural disturbances such as 
insect, disease and fire.  In private forest-lands this amounts to improved stand resilience and 
accelerates growth to improve stand values for subsequent harvest.  Across the public lands that 
dominate the dry forests, thinning will especially reduce impacts from wildfire. 
 
3.  Increased carbon sequestration.  While this can vary widely across forest ecosystems (and that 
debate is especially strong around wet-temperate ecosystems), avoided emissions from wildfires in 
fire adapted forests generally mean that biomass energy can increase and secure carbon 
sequestration over time. 
 
4. Decreased carbon emissions.  The displacement of alternative fossil fuel energy sources or 
chemical fertilizers and soil amendments with energy or amendments produced by “biogenic” carbon 
(carbon from biomass that is, has been, and will be part of the natural short-term carbon cycle on 
earth) reduces the net emissions of carbon into the atmosphere. 
 
5. Decreased particulate matter emissions.  Controlled combustion with emissions control 
technologies (ie scrubbers, bag houses, and electro-static precipitators), or no combustion in the case 
of soil amendments, significantly decreases the emission of dangerous particulate matter into human 
airsheds, especially when compared with the alternative disposal method of open slash and 
agricultural burning, prescribed fire, or wildfire.      
 
6. Reduction of the threat of catastrophic wildfire to the Wildland Urban Interface (WUI.)  Many of the 
communities in this region have been listed as California “Communities At Risk” to Wildfire. Reduction 
in the level of fuels in overly dense forests has been demonstrated to have a significant effect on the 
intensity, severity and scope of wildfire, reducing the threat to communities in the WUI. Economic 
utilization of the removed fuels can somewhat defray the costs of treatment. 
 
Document Development  
 
The goal of this document is to assist this seven county region in developing biomass energy systems 
that are sustainable, environmentally compatible, appropriately scaled and that give the rural 
communities in the region the ability to utilize the power generated for the greatest local benefit in 
current and future market conditions.  
 
This document will provide, in part, the North Coast Integrated Regional Water Management Plan with 
an integrated regional approach to biomass energy that addresses watershed and ecosystem 
function, local economic development, climate mitigation and adaptation, which could be 
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accomplished through collective actions and energy from the member counties and partners. The 
strategy will also list and describe a suite of large and small scale commercial and demonstration 
projects, with recommendations on measures to help advance successful project development and 
implementation.  
 
Assessment Process 
 
Document Review 
 
In developing this Strategy Document we conducted an extensive review of existing literature 
regarding biomass energy including policy/legislation, technical issues, financial considerations and 
the existing regulatory framework.  In addition, documents and resources pertaining to watershed 
health, water quality/quantity, ecosystem health, disadvantaged communities and economic 
development were reviewed with the intent of exploring the nexus between these disciplines and 
biomass energy.  
 
Personal Interviews  
 
To help us gain a clearer understanding of the social context, the capacity of local communities, 
governments and business, social values and political realities, over thirty (30) interviews were 
conducted with local, regional, state and national experts, elected officials, regulatory agency staff 
members, industry professionals and environmental advocates.   These interviews provided key social 
and political perspectives about the level of awareness of biomass energy, opinions regarding its use 
and implementation and views in both directions of the region and the governmental and regulatory 
players in both Sacramento, CA and Washington D.C  
 
Report Compilation 
 
This combined process of both fact finding and perspective compilation provided the information and 
views that are included within this Strategy Document.  We are hopeful that this document will fulfill its 
purpose as a regional strategy to facilitate biomass energy utilization and, in addition, a template for 
other renewable energy, infrastructure and community wealth creating projects within the region. 
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Uses of Woody Biomass 
 
Woody biomass can be used for a wide variety of products ranging from durable value-added wood 
products such as post and poles, to pulp for paper products, to feedstock for energy production.  
Following is a brief discussion of the array of processes and associated products that yield economic 
value from woody biomass feedstocks. Biomass feedstocks vary widely in their quality and 
characteristics, and not all biomass can be used for all products and processes. As a basic principle, 
those products that demand the highest market values per biomass volume generally provide the 
greatest socio-economic benefits and return the most value to landowners to support forest 
management.  .  Therefore, a diversified and competitive suite of biomass users is desirable for the 
interest of both land management, landowners, and for communities across the region.   
 
Value-added Products 
 
Value-added products are those products that are a byproduct of other higher-value products, like 
merchantable timber value-added woody biomass products are generally considered (but are not 
limited to) post and poles, tree stakes, trellis poles, rustic furniture, spindles for roundwood and log-
home construction and decoration, stairway steps and arches, character wood, landscape chips and 
bark mulch, garden mulch, compost, animal bedding, and erosion controls (USFS Biomass 
Deskguide, 2008).  Although value-added products are usually a result of larger forest management 
operations current trends indicate that non-traditional forest management activities (i.e. restoration, 
sustainable harvest, fuels reduction) may be a larger and larger contributor to this specific feedstock 
sector.  
 
Many of these value-added products can be sold into niche markets at relatively high value and low 
volumes.  Challenges with consistent feedstock procurement and achieving reasonable economies of 
scale in manufacturing can serve as significant barriers to establishing successful value-added 
biomass businesses.  However, many value-added products can be economically manufactured at 
small scales, especially relative to products such as paper pulp or electricity.  Product values often 
range between $20 - 40/green ton (gt) of biomass delivered to a processing facility.     
 
Species preferences in the marketplace, such as lodgepole pine in the case of post and poles, further 
limit value-added manufacturing opportunities within the North Coast region as it is only locally 
abundant in a limited area of Siskiyou County and largely absent elsewhere.  Unique opportunities 
exist with local hardwoods, particularly on the coast with tanoak, pacific madrone, alnus sp., big leaf 
maple, and other locally abundant and/or intermittently available hardwoods.  A number of businesses 
work with these species to produce value-added furniture products, which they tend to sell into local 
and regional niche markets.  While there are a few small post and pole manufacturing operations in 
the region, they do not represent a significant portion of the current value added production in the 
region.   
 
 
Paper Pulp, Oriented Strand Board (OSB), Particle B oard and Composites 
 
Pulp, OSB chips, and composites represent biomass products of intermediate to relatively high-value.  
The North Coast Region does have two plants owned by Hambro that produce panelboard 
(flakeboard) and there may be other opportunities with pine species in a few specific locations if 
market demand, feedstock supply and capitalization become apparent.OSB, particle board and 
composites tend to focus on species of lower value for lumber production, such as true firs and pine 
species that are not locally abundant across much of the North Coast region, there are specific locals 
where these species are available.  Because all of these products compete in the global commodities 
marketplace, they tend to require large-scale manufacturing facilities to reach economies of scale.  
Global market fluctuations can also significantly affect demand and pricing over time.  For instance, 
pulp markets can climb above $60/gt and range below $20/gt.  A unique value-added byproduct of 
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pulp manufacturing, black liquor is increasingly being used as a biofuel created through a secondary 
refining process. 
 
The town of Samoa, on Humboldt Bay, long supported a pulp mill that created market demand for 
woody biomass from across the region.  Unfortunately, market conditions throughout the last decade 
caused a series of ownership transitions and curtailments that has now left the site permanently 
closed to pulp production.   
 
Biomass Energy 
 
The production of heat energy through various thermal conversion processes generally remains the 
most efficient and highest-value use of woody biomass for energy. Electricity can also be generated 
through a number of thermal conversion processes with the excess heat being produced as an 
inevitable byproduct of the conversion process.  Systems that harness both forms of energy are called 
combined heat and power (CHP) or cogeneration systems and represent the most efficient uses of 
biomass for energy generation.  It is also possible to produce liquid fuels from woody biomass through 
a number of different conversion processes. In fact, liquid fuel commercial plants operated in both the 
US and Europe through the early 20th century but were not economically competitive with the 
emergence of fossil fuels.  Today developers and scientists are working with different technologies to 
produce what is known as lingo cellulosic ethanol (cellulosis), which may become a viable form of 
biomass energy in the future.  While we won’t discuss cellulosis in detail, we will discuss pyrolysis.  
Although much heralded as an emerging liquid fuel conversion technology for woody biomass, our 
documentation review and review from both academic and industry sources are not optimistic about it 
becoming a viable option at any time in the near future. 
 
Thermal 
Woody biomass, in the form of firewood, has been used to produce thermal energy for heating and 
cooking since time immemorial and remains the primary thermal use of woody biomass in the North 
Coast region and around the world.  A cost-effective and sustainable heat source in much of our 
region, firewood is both renewable and locally procured, and it often supports small business and 
informal supply chains that retain wealth in local and rural communities.  Air quality issues can be 
considerable when no emissions controls are applied, but new EPA approved stoves include devices 
such as catalytic converters that provide significant improvements.  Commercial firewood production 
is also relatively common and there are several small producers in our region.  They use firewood 
processors to rapidly split larger volumes of wood which can then be sold in bulk, palletized, and/or 
wrapped for sale in remote retail outlets for summer campers and winter vacationers.  Commercial 
firewood operations can often pay $15-30/gt, depending upon species, dryness and other factors, 
which makes firewood a relatively high value use. 
 
Wood chip or “hog-fuel” boilers are another form of direct thermal conversion through combustion.   
Predominately used as a heat source for buildings, dry kilns associated with sawmills and other 
applications, these types of boilers have historically been a common use of biomass in our region.  
There is a movement afoot around the Western US to convert heating oil, propane and kerosene 
boiler systems in schools and other public facilities to these boiler systems to help reduce costs, 
reduce fossil fuel consumption, and to add value to local woody biomass (see 
www.fuelsforschools.info).  A number of schools and public facilities from the North Coast region have 
been evaluated for feasibility, but no new conversions have been made to-date. 
 
Finally, “densification” is a process by which woody biomass is ground up into fine particles, dried to 
approximately 10% moisture content, and then pressed together, with or without bonding agents 
(which are often petroleum based), to produce wood pellets, bricks, briquettes, or logs that contain 
high energy content.  Pellet boilers are another alternative, along with wood chip boilers, for new 
heating retrofits for public facilities and district heating systems and can save costs over heating oil, 
propane and kerosene systems in some instances.  The quality of the feedstock determines the 
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quality of the densified product with “premium” pellets demanding higher value and “industrial” 
products offering a low-cost alternative to fossil fuels such as coal in the firing of power plants and 
industrial plants such as cement factories.  Only recently have companies figured out how to 
economically produce clean chips and premium pellets directly from woody biomass from forest 
thinnings.  While there are small pellet manufacturers in the North Coast region, we lack a commercial 
densification facility, but with our confluence of wood supply and proximity to California markets that 
are currently serviced by out-of-state manufacturers, real opportunities could emerge for densified fuel 
manufacturing.   
 
Electricity and CHP 
Combustion is the primary conversion processes for making electricity out of woody biomass.   
Combustion technologies are long-proven and widely deployed; producing electricity and CHP 
through complete oxidation and the steam cycle, where water is heated and converted to steam which 
then powers a turbine to produce electricity.  Excess steam and heat is generated in the process and 
can account for a high percentage of the total energy.  Stand-alone plants that produce just electricity 
are often less than 25% thermally efficient while CHP plants can reach greater than 70% efficiency.  
State of the art emissions controls technologies are effective at helping meet air quality standards, but 
they are generally considered prohibitively costly for smaller installations below approximately 10 mW.  
Stand-alone and CHP combustion plants can generally pay around $20 - 30/GT (Green Ton) for 
woody biomass and can usually use an extremely wide array of feedstocks, although 3” diameter and 
less is the standard size.  Additionally some types of feedstocks, like redwood, can be difficult to burn.  
Several are operating in the North Coast region associated with sawmills In addition to a number of 
other projects being considered.  Water, wood supply and airshed issues all limit feasibility. The 
syngas can also be used to produce liquid fuels through a gas to liquids process such as Fischer 
Tropsch.  
 
Emerging Technologies  
Gasification is another thermal conversion process.  Gasification, while technologically feasible for 
decades, is currently undergoing a new phase of research and development to achieve commercially 
viable configurations that could result in lower emissions and more scalable systems than traditional 
combustion systems, while rivaling the efficiency of high performing combustion systems.  All types of 
gasification use heat and limited oxygen or steam in “limited oxidation”, resulting in a product gas or 
“syngas” that can be used to power an engine or turbine to produce electricity or CHP, with char as a 
co-product (Roos, 2010).  Different designs produce varying efficiencies and relative amounts of gas 
and char.  The char can be used as a soil amendment and may prove a viable carbon sequestration 
strategy.  A number of systems and vendors are in the demonstration phase, including at-least one 
unit in the North Coast region.  The scalability, low water usage, and lower emissions are all factors 
that make gasification an attractive opportunity for the region.   
 
Pyrolisis is the least mature of the thermal conversion technologies, but is currently being 
demonstrated by a number of companies and may hold some promise for commercialization at some 
point in the future.  In pyrolysis, woody biomass is heated in the complete absence of oxygen, driving 
off volatile gases, which are then condensed into liquid bio-oil and char.  Different pyrolysis processes 
are conducted at different temperatures (“fast” and “slow” pyrolysis respectively) produce different 
amounts of bio-oil and leaving char. The liquid bio-oil may be refined (a complex separate process) to 
run boilers and even engines to produce heat or electricity.  It can also be transported to remote 
markets and has a relatively high energy density, although it is highly corrosive.  While significant 
technological limitations remain, pyrolysis has the potential to be highly scalable, has low emissions, 
and produces a potentially valuable co-product in the form of char as a soil amendment (Roos, 2010).  
This could be particularly applicable in the agricultural areas of the North Coast region, such as the 
vineyards of Sonoma County where there is a nascent biochar project, with potentially others to 
follow.                    
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Benefits, Costs and Unique Challenges of Biomass Energy Production 
 
A lively, complicated, and contentious debate is occurring in California, across the U.S., and even 
worldwide, about the benefits and costs of using various biomass feedstocks for the purpose of 
energy production.  The utilization of dedicated agricultural crops, crop residues, and byproducts from 
various forest management practices for biomass energy involve a wide array of cost-benefit 
tradeoffs.  This becomes especially apparent when considering the diversity of social, economic and 
ecological implications associated with the myriad pathways of biomass harvest and conversion, and 
with the complexity of valuing cost-avoidance from alternative disposal pathways, potential loss of the 
resource to catastrophic fire and the replacement of fossil energy sources. 
 
Studies conducted throughout the last decade have only further fueled the debate.  For instance, 
while it is broadly acknowledged that thinning and removing small trees from fire prone forests can 
reduce the risk of ecologically damaging stand-replacing wildfires (Skinner, 2005) it is unclear whether 
utilizing those small trees for biomass energy always results in net economic, air quality, and climate 
benefits.  Furthermore, harvesting and utilizing biomass from differing forest and agricultural systems 
have different socio-economic, ecological and climate implications.  The following sections explore the 
implications for various socio-economic, ecological and climate values associated with biomass 
utilization for energy in the North Coast region.         
 
Water Resources 
 
The biomass energy life-cycle affects water supply and quality in three primary ways.   
 
First, the harvest of biomass feedstocks, primarily through some sort of forestry operations, has the 
potential to protect water quality.  Thinning dense, fire prone forests or overstocked forest stands can 
protect water quality through increasing the overall resilience of watersheds to disturbance events 
such as stand-replacing wildfire and insect infestations.  Loss of forest cover associated with high 
stand densities and severe disturbance events is known to cause significant erosion and 
sedimentation leading to high ecological and socio-economic costs (McDonald, N.D.) Given the 
current departure of the region’s fire adapted forest ecosystems from their historically resilient 
conditions, and with disease such as Sudden Oak Death affecting coastal forest systems, the risks to 
watershed resilience are clear and present. There is also some evidence to suggest that removing 
biomass from watersheds can increase water yield (Deboodt, n.d.).  While this has been clearly 
demonstrated in western juniper ecosystems such as those in Siskiyou and Modoc Counties, 
considerable uncertainty remains as to the implications for other forest ecosystems in the region and 
whether these effects can be demonstrated at the scale of large watersheds such as the Klamath 
Basin (Khun, 2007).   
 
Second, biomass harvest can negatively affect water quality where Best Management Practices 
(BMPs) are not followed.  Chronic sedimentation and mass wasting result from poorly build road and 
skid systems, as has been shown with commercial timber harvest.  State and federal laws and 
regulations largely protect against this risk factor. 
 
Finally, a significant volume of water can be consumed in wood biomass electricity plants.  Traditional 
biomass boiler systems use water to generate steam to run turbines, and to condense that steam by 
cooling. Standard closed-loop systems in place today (those that have cooling towers or ponds and 
recycle water, rather than discharging hot water back into water bodies) typically use 300-600 gallons 
per mWh (megawatt hour).  Much of that water is lost through evaporation, while some can be 
recycled.  Such volumes could significantly affect stream flows.  Depending on the type of technology 
used and the location of any given biomass-to-energy facility, there can be varying levels of need that 
may impact water resources.   In the more efficient biomass systems (closed loop) water needs can 
still range from 10-15 gallons per minute for each megawatt of power being generated.   Taken over 
the course of a 24/7 30-day cycle this can quickly add up to 21,600 gallons per megawatt / per day.   
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This can be a significant impact, especially in areas with already challenged water supplies.  (Office of 
Indian Energy and Economic Development, 2010). Waste heat utilization, such as heating dry kilns, 
can reduce the amount of water consumption by using the waste heat process as a partial condenser. 
While much of the North Coast region is endowed with reasonably rich water availability, competing 
and often higher value uses limit the potential for developing new steam driven biomass boiler 
systems.   
 
However, thermal applications such as home and institutional cordwood and pellet heating, advanced 
industrial conversion technologies (gasification, pyrolysis, etc.), waste-water reuse, and cogeneration 
systems all offer promise for reducing water demands from biomass energy production.  
 
There is also a need for additional study to be done on how improved forest management practices, 
funded in part by scale appropriate biomass-to-energy projects, can improve overall water quality and 
improve the stability of overall water quantity. Waste heat utilization, such as heating dry kilns, can 
reduce the amount of water consumption by using the waste heat process as a partial condenser. 
 
Forest Ecology and Management 
 
As with watersheds, the relative resilience of forest ecosystems is significantly affected by stand 
density (the size and number of trees per area).  Past management practices such as fire exclusion, 
prohibition on thinning of plantations and at the other end of the pendulum over aggressive timber 
harvest practices, have dramatically altered forest ecosystems across the region, generally increasing 
the density of small trees (Skinner, 2005).  This means that coastal and interior private industrial 
timberlands, along with most federal lands, are at-risk to large-scale disturbances such as wildfire, 
insects and disease that can have profound impacts on ecosystem values such as functioning 
terrestrial and aquatic habitat for native species, landscape-scale habitat diversity and connectivity, 
carbon sequestration, and water filtration and metering. 
 
Biomass harvest can be a valuable tool for reducing stand-density while providing a range of ancillary 
benefits not realized from alternative disposal methods (Morris, 1999).  In commercial timber harvest 
operations and hazardous fuels reductions (and also agricultural waste disposal), open-air pile 
burning is the most common method of disposal.  Air quality implications will be discussed later in this 
section, but there are also direct costs and logistical and regulatory challenges that arise from pile 
burning.  The other primary biomass disposal option utilized in the North Coast region is leaving slash 
and cut hazardous fuels onsite to decompose.  While some amount of biomass retention is 
appropriate and even desirable, especially on wet sites with higher rates of decomposition, logging 
slash and hazardous fuels reduction residuals can accumulate and exacerbate fire hazard on dry 
forest sites where decomposition can be extremely slow and where fire formerly served as a primary 
nutrient cycling agent.   
 
This issue of “sustainability standards” for biomass harvest from forest ecosystems has become a hot-
button political issue over the past few years. This has been spurred largely by a few factors: an 
increased focus on renewable energy incentives and regulatory schemes,  growth of voluntary carbon 
markets and offset schemes, and the potential for a federal cap-and-trade scheme.  While California 
addresses biomass retention standards through its Forest Practice Act, the interactions with emerging 
climate and energy legislation and regulatory rulemaking surrounding California’s cap and trade 
program may have significant implications for forest ecosystems and forest management in the state.    
 
Economic and Social Implications 
 
Biomass energy holds significant promise for enhancing both the current condition and long-term 
resilience and stability of local rural community economies, along with the broader regional economy.  
This is particularly important in the North Coast Region, where many rural communities that were 
historically dependent upon logging and sawmilling and have seen continued decline over the past 
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two decades.  This has been accompanied by demographic shifts such as aging populations that will 
further affect county tax revenues, medical services, and potential economic growth.    
 
Biomass energy has higher, longer-lasting, and more localized economic impacts than most other 
renewables in that it is labor intensive to collect, process and harvest. Its relatively low energy density 
leads to high transportation costs, limiting the range of economic haul distances and keeping 
economic impacts local (Domac, J., Segon, V. (2005). Economic contributions from biomass energy 
generation are realized in a number of ways including; direct and indirect job retention and creation, 
increased tax revenues, increased revenues (or reduced costs) for forest and agricultural landowners, 
energy cost savings to local institutions, local utility generation and transmission revenues, and 
potentially long-term income from power sales for local and regional equity holders.   
 
Direct job creation from the collection and transportation of biomass feedstocks can help to diversify 
and bolster the existing forestry, sawmilling and agricultural sectors.  While estimates of job creation 
and associated multipliers vary, a recent study from Oregon estimated that collection, processing 
(chipping or grinding) and transportation amounts to 3.6 jobs per mW of generation capacity (McNeil 
Technologies, 2003).  Direct employment in operations at standard direct combustion facilities is 
estimated at around 2 jobs per mW (Alestone and Shepard, 2010). Combined, these numbers agree 
with the estimates of the California Biomass Energy Alliance for existing plants in CA, which employ 
approximately 6 direct jobs per mW (California Biomass Energy Alliance, 2010). Even more jobs and 
economic activity are realized where co-generation is practiced, where sawmills are able to heat dry-
kilns for lumber drying, or where heat is drawn off for greenhouses, controlled climate aquaculture, or 
other industrial processes.   
 
Grebner et.al.(2009) compiled the following table from a number of independent regional studies to 
show multipliers associated with each dollar expended towards the following biomass energy related 
activities.  While additional service sector multipliers and tax revenue implications are difficult to 
estimate and locally sensitive, their contributions would be particularly important across the rural 
counties.     
 

Table 1.  
Economic Impacts of Bioenergy in Different Areas of the U.S. 

Multipliers 

Group Region Output ($) Value Added ($) 
Employment  

(# of jobs) 

Recovery of logging residues  East TX, MS 
1.67 
1.86 

2.00 
2.62 

2.15 
2.92 

Procurement of small-diameter 
trees (thinning) 

AZ, NM, CO 1.30-1.60 NR 1.45 

Electricity generation East TX, MS 
1.35 
1.60 

1.32 
2.33 

5.20 
2.25 

  
While the costs of harvesting and transporting biomass to generating facilities will often exceed 
revenues generated, individual landowners stand to benefit from viable markets for what is otherwise 
a waste disposal cost.  Timber stand improvements, hazardous fuel reductions, slash and agricultural 
waste disposal are all essential land management practices carried out by landowners and managers 
large and small, public and private, across the region.  With delivered biomass fuel values of 
approximately $20 per green ton to existing plants and potentially higher for other uses such as wood 
pellets or cordwood, landowners could at-least offset a portion of their management costs.  Proximity 
to a biomass market is the most critical factor in determining the benefit to land owners and land 
management. 
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Energy cost savings for local institutions can be significant when existing fossil fuel heating systems 
are replaced with biomass heating systems.  Such systems, whether fueled by cordwood, pellets or 
hog fuel, can quickly pay for themselves and result in major annual cost savings, as has been 
demonstrated around the country through popular programs like “Fuels for Schools” in MT, ID, and 
CO, and in other longstanding installations like the district biomass heating systems at the University 
of Idaho, the Burns and Harney County Hospitals in OR, and in dozens of public facilities across the 
northeastern US.  For example, the Enterprise Elementary School in Northeastern OR is saving $112, 
889/year in heating costs (University of Oregon, Wood Heat Solutions).  In Grant County, OR, a local 
pellet facility associated with a sawmill is now serving a regional cluster of new institutional pellet 
boilers.  Associated energy savings can be used to pay down capital costs, reinvested in other critical 
services or improved revenues, and energy dollars are spent and cycled locally.        
 
With the adoption of AB 32, both public and investor-owned utilities are being pushed to expand their 
portfolios to include 30 percent renewable power.  While this power can be purchased from far-away 
sources, many publicly owned utilities (POUs) are currently purchasing this renewable energy on 
“spot markets” that are expensive and variable. To the extent that the POUs or other local entities, 
such as private investors, local banks and credit unions, or county governments, are able to invest 
equity in and/or own new biomass power projects or transmission capacity, revenues will inherently 
be reinvested in local communities.  This may be realized through reduced costs to ratepayers, profit-
sharing and dividends, or through direct reinvestment of revenues in economic development activities 
and other municipal utility improvements.   
 
Local ownership and equity arrangements hold significant promise for returning sustained economic 
benefits to local communities over time, especially compared with more common absentee ownership 
models that export profits and wealth. These are more typical in rural resource-rich areas and often 
result in cycles of boom and bust (Yellowwood, n.d.)  Local ownership arrangements may also 
enhance the social acceptability of new biomass projects, where the benefits are more apparent and 
equitable to local communities of origin.    
 
Biomass as Base Load Power 
 
Biomass energy, like hydro-electric energy, is one of the few renewable energy sources that 
contributes what is known as “base load” power to the electric grid.  This means that it is available 24 
hours a day, year round, rather than the intermittent cycles of renewables like wind and solar power.  
While wind and solar can often provide valuable resources during peak demand times, “they are not 
controllable resources that can be used to meet peak loads and are often remotely located from the 
source of the demand.  As a result, renewable energy producers are often faced with complex and 
often risky power purchase agreements that may contain penalties for failure to deliver during peak 
energy user periods.” (Booz Allen Hamilton, 2007). 
 
Wood and wood waste energy amount to 2.00% of California’s total electrical generation capacity, 
1.00%renewable energy capacity and 1.70% of California’s total renewable energy generation.   
Examples of non-base load categories include wind power which comprises 3.70% / 2.60% and solar 
which comprises .60% / .30%, as a comparison.  The need for base load power for the electric grid 
will not go away anytime soon, nor will the need for available peaking power and biomass’s 
contribution to base load grid stability could be significant. (US EIA, 2010)   
 
Air Quality 
 
One of the primary environmental concerns associated with electrical generation from woody biomass 
is the emission of both criteria (regulated) air pollutants (CAPs) and greenhouse gasses (GHGs).  
While the controlled combustion of biomass inevitably produces air pollutants, it can be considerably 
cleaner than non-renewable fossil fuel alternatives, and is orders of magnitude cleaner than the other 
alternative sources of wood combustion including open-burning (broadcast and pile) and wildfire. 
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Wildland Fire vs. Biomass Energy Emissions
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Biomass Emission Control Technologies 
 
Improving technologies in biomass power generation are constantly reducing emission levels.  CAPs 
like nitrogen oxide, hydrocarbons, and carbon monoxide are controlled by technologies such as 
fluidized-bed combustors, staged combustion, flue-gas recirculation, and ammonia injection to control 
NOx.  Cyclones are used to remove large particulates, and electrostatic precipitators remove fine 
particulates.  Modern biomass plants are generally required to achieve zero visible emissions and use 
Best Available Control Technologies (BACT).  Smaller plants and boilers are able to further reduce 
emissions through the use of selective catalytic converters and new technologies such as 
gasifier/combustion combinations.  
 
Biomass vs. Wildland Fire 
 
Controlled combustion through biomass power generation provides considerable air quality benefits 
when compared with wildland fire.  The following graph (Figure 1) compares the two forms of wildland 
fire (prescribed/pile and wildfire) with two small biomass power systems. 
 
Figure 1.   Comparison of wildland fire vs. biomass energy emissions  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
As Figure 1 illustrates, controlled biomass combustion significantly reduces emissions of both CAP 
particulates and carbon monoxide compared to wildfire.  Well designed and controlled biomass 
energy plants can reduce particulate emissions up to 99%. 
 
Given this information, conducting fuel reduction and restoration projects that utilize woody biomass 
from forest systems for energy generation can provide a number of valuable benefits.  Along with 
reducing the threat of catastrophic wildfire and eliminating the need for prescribed and/or pile burning, 
biomass removal and energy generation provides significant air quality benefits when compared to 
wildland fire.  This has been proven in the field through the Blacks Mountain Experimental Forest 
managed by the USFS Pacific Southwest Research Station.  
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Climate Change Mitigation and Adaptation 
 
More than one recent study has raised concerns about whole log removal for biomass feedstock 
purposes in terms of both landscape health and carbon sequestration. Some also equate GHG 
emissions from biomass-to-energy projects, which is carbon that already exists in the ecosystem, with 
use of fossil fuels, which “removes carbon from permanent geologic storage and adds it as net new 
carbon to the carbon already in the atmospheric and biospheric circulation system” (Pacific Institute, 
2008).  
 
While these are valid concerns they are also, in large part, associated with utility scale biomass 
energy projects, generally conceived to have generation capacities of 25 megawatts and higher.  
Additionally the most prominent of these analyses, Biomass Sustainability and Carbon Policy Study, 
prepared by the Manomet Center for Conservation Science, states “The absolute magnitude and 
timing of the carbon debts and dividends, however, is sensitive to how landowners decide to manage 
their forests.”  This is truly where scale appropriate planning and design comes into play.  
 
If, as part of a more sustainable management process, smaller amounts of biomass are removed 
within a given geographic area, the minimum operational capacity of any proposed biomass- to-
energy facility must be sized to accommodate that minimum volume of material.  Additionally, profit 
margins can be challenging in biomass to energy facilities with minimal capital available for feedstock 
purchase, thereby emphasizing the benefits of facility design based on existing feedstock supply, 
which may be limited.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Many forested communities, including those in the North Coast Region, are already removing 
significant biomass from forested areas on both public and privately owned landscapes.   Some of this 
removal is part of current timber harvest activity and a large part is also fuels reduction to assist in  
limiting the occurrence of regional scale catastrophic wildfires.    
 
In a study conducted by the USFS Rocky Mountain Research Station a comparison of CO2 emissions 
of pile burning, natural gas and bioenergy concluded that biomass energy projects, with defined 
implementation, can result in over-all reduced emissions.  However, the complete reductions 
(including transportation emissions involved with feedstock transport) limited the haul distance that 
made this feasible.  

 

Figure 2.  
Biomass Energy Return,  
USFS Rocky Mountain 
Research Station 
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When haul distance was analyzed as part of the equation, it was found that the average haul mile 
distance vs. the amount of total energy expended reached a threshold of diminishing returns at 
around 60 miles.   To meet the goal of both reducing emissions and lowering energy use overall, a 
smaller “sphere of influence” should be considered when looking at forest biomass needed to 
maintain minimum operational levels as part of any ongoing business concern.  
 
This particular analysis was also conducted with a maximum feedstock material diameter size of 7” 
and smaller.  Although greater sizes of material are currently being removed from forest landscapes in 
the North Coast Region as part of fuels reduction projects, this re-emphasizes the need for “below 
utility scale” biomass energy facilities since the  long-term operational sustainability of the facilit y 
should be based on the impact to the local ecosyste m.   This information is also supported by the 
data comparing wildland fire and biomass energy emissions and how biomass energy, when 
implemented at the appropriate scale and combined with a strategic forest fuels reduction 
prescription, can also assist in reducing emissions from catastrophic wildfire, even when adding in the 
net emissions from feedstock collection operations (Huteau, 2009).   
 
The opportunity presented by investment in below utility scale biomass energy facilities (i.e. 0.5 -10 
megawatt) minimizes potential impacts on both landscape and atmospheric systems and, within 
certain parameters, contributes to an overall reduction in greenhouse gas emissions through fossil 
fuels energy replacement and reduction in catastrophic forest fires.  
 
Transmission  
 
Likely the most invisible part of the biomass-to-energy equation for rural areas is the transmission 
sector, the regulatory authorities and the surrounding market conditions.   The North Coast Region is 
faced with a number of transmission challenges that range from limited transmission capacity to an 
overall lack of awareness of what the local and regional capacity thresholds are for any given 
transmission line at any given time.   
 
Over the last few years there have been programs and processes through the Federal Energy 
Commission in conjunction with the Western Governors Association, the California Energy 
Commission and others to analyze the opportunities and needs for expanded transmission facilities in 
the Western United States.  In their review of previous studies, the California Energy Commission, as 
part of its Renewable Energy Transmission Initiative (RETI) process identified a number of resources, 
including biomass, geothermal, wind and solar that could be utilized to produce roughly 1000mw of 

Figure 3.  Carbon Dioxide Emissions 
per Dry Ton Treated, USFS Rocky 
Mountain Research Station 
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renewable energy.  The transmission analysis, and lack of transmission availability, in a separate 
section of the RETI report, led to the conclusion that the northern CREZ would not be a source of 
exportable renewable energy but only distributed power.   
 
This speaks the significant need of additional transmission analysis and infrastructure investment if 
these resources are to be utilized outside of the local and regional areas. Previously, the CEC had 
commissioned a transmission study conducted by PG&E, which concluded that few existing 
transmission lines could stand 1000 mW or more of additional load during peak.  However, it did not 
identify specifically how much additional load these same 52 transmission lines could carry if that 
number was below 1000mW.  This information would be crucial in determining the feasibility and the 
location of renewable energy projects within the Northern CREZ.  Although the North Coast Region, 
has not been able to take advantage of recent processes and programming such as the California 
Renewable Energy Zone process, there still might be an opportunity to become both politically and 
organizationally engaged through a number of different strategies.  
 
The challenge of developing new transmission capacity is exacerbated by the standard approach of 
proscribing major 500 kV lines, generally costing approximately $1.8 million per mile, $50 million for a 
sub-station and taking 10 or more years to develop.   In the emerging dynamic energy environment an 
internet type “small hub and node” approach may well be warranted.  
 
Additionally, the current state budget environment may continue to effect expansion and analysis of 
these sectors.  The Public Goods Charge, which was created as part of California’s energy de-
regulation effort, is a fee that is charged to electrical ratepayers and used by the CEC to fund a 
number of different programs, including Public Interest Energy Research (PIER), emerging 
renewables program, existing renewables program, energy efficiency program and others.  This 
electrical public goods charge is, in many ways, similar to revenue streams that have funded fiber 
optic broadband infrastructure in the region, could be used to assist the efforts identified within this 
document.  It is up for renewal in 2011 and regional efforts could be made to influence its renewal 
since the North Coast only accounts for a small percentage of the fees paid statewide and could 
benefit from a larger “ROI” in a much larger way with coordinated efforts.  
  
Transportation  
 
Delivery of feedstock from the “field to the facility” is a challenge that was mentioned again and again 
in our interview responses and was discussed in some of the literature that we reviewed, including 
working in the factor of emissions from the haul itself as a contributor to greenhouse gas emissions.  
 
Local equity also becomes a concern when factoring in haul distances since if the greater the haul 
distance the more potential there is for the extracted resource to leave the local economy without the 
full economic potential being realized. 
  
Although it is impossible to foresee every combination of transportation cost, topography, revenue 
from energy sales and all other components of a profitable venture, we can make a rough estimate of 
a sphere of influence that any facility should be using as a rule of thumb when considering haul 
distances from the field as part of their analysis.  Both during our interviews and in our associated 
documentation there was a rough estimate of 30-45 miles in terms of insuring profitability within an 
entire operation.  A regional strategy should involve the following process to determine potential 
facility locations in terms of transportation:  
 
Cost of transportation is always a limiting factor in the feasibility of biomass-to-energy projects.  
Present industry standard calls for increasing the capacity of the plant, using economies of scale to 
drive down per mW capital cost.  Increasing the resulting volume of feedstock forces an expansion of 
the “haul circle,” increasing the average transportation distance—and cost—per delivered ton. 
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Although there are certainly emissions involved with transportation from “field to facility” (Manomet, 
2010) if material transported would have otherwise been pile burned in the field, there is a distance 
threshold under which GHG reductions would occur as a result of more controlled combustion 
conditions (USFS, Using Forest Residues for Thermal Energy, 2010). This threshold, generally, falls 
well above the 45-mile boundary that is recommended here.   
 
Some of the more sophisticated biomass availability studies go beyond drawing a simple haul circle 
and actually analyze the speed allowed on major roads, thus converting a distance to “haul time,” a 
more accurate transportation cost assessment.  A regional strategy should involve the following 
process to determine potential facility locations in terms of transportation:  
 
1.  A comprehensive analysis of feedstock available by watershed where adequate road infrastructure 

exists and taking into account speeds allowed into a “haul time analysis” 
 

2.  Match up these feedstock sources with potential site locations where transmission exists or 
improvements can be made at a minimal cost 
 

3.  Develop map of targeted territories and variables that can be continually adjusted with rising  
fuel costs 

 
New Facility Capitalization 
 
With biomass energy facilities in particular, there is an increasing scale of cost per MW (i.e. the cost of 
building a plant per Megawatt generated) for plant construction.  The table below maps out a rough 
scale based on recent average estimates.    

Table 2.   
Facility construction cost as a percentage of energy generated   

 
Plant Production 

Capacity Size 
Per mW Cost for 

Construction 
Total Cost of 
Construction % cost of dollars/mW 

2 MW 8 million 16 million 0.50 

5 MW 6 million 30 million 0.83 

10 MW 4 million 40 million 2.5 

30 MW 3 million 90 million 10.0 
 
Although overly simplistic, the above table demonstrates how investment in small-scale biomass is 
prohibitive in terms of traditional economic models and return on investment.   The amount of energy 
that can be created (MW) in relationship to the investment (millions of dollars) made increases by a 
factor of 5, as a percentage of investment between the 2MW and 30MW plants. So in order for small-
scale biomass facilities to be capitalized, other benefits (social, environmental, emissions) will likely 
need to be monetized, or at the very least, accounted for, as public and private investment is 
considered. Without these considerations, even at the 10MW size, power plants relying on forest 
feedstocks are rarely feasible without a significant waste heat customer to provide an additional 
income stream. 
 
Additionally, there are facility operational constraints, many times surrounding the technology used, to 
build a larger facility that realistically insures the plant will never meet its production capacity.  This 
factor is worked into any capitalization analysis and any discussions with the any given stakeholder 
community (i.e. a 15MW plant that never operates at more than 10MW).  
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In light of the tension between financial viability and resource scale appropriateness, additional 
investment capital, financing sources, pricing incentives and the like may well be necessary for 
facilities construction under 10MW.    
 
Market Uncertainty  
 
Investing in biomass energy projects can carry significant financial risk.  As stated earlier in this 
document, feedstock supply, transmission infrastructure, dozens of regulatory requirements and local 
political opinions can all have dramatic effects on any project’s viability.   
 
Current market conditions are dynamic and conflicting with the legislated market demand for 
increased use of renewable energy in tension with the demand for needed feedstock , limited in turn 
by the collaborative forest management capacity in any given community and the pressures of other 
markets for feedstock, including China.     
 
There is little certainty for those taking a traditional project development approach.  Distributing the 
financial risk into a diversified selection of sources and minimizing the environmental and local 
political impacts of any given projects will be required for new projects to move forward.   Co-location 
of facilities is still a valid strategy as is a long range strategy to support smaller diversified projects 
through multiple revenue mechanisms.  Some densified wood products mills (pellets, bio-bricks) 
prefer to be co-located with biomass operations that can sell them their heat byproduct. The 
availability of low cost heat reduces the expense of drying the densified wood product 
 
Local Political Environment 
 
Locally, regionally and nationally there are still significant perceptions and values that will challenge 
the viability of biomass energy projects.  In our interview process the local political challenges and 
areas of concern that emerged are as follows:  
 
Issues of Scale and Ecologic Impacts   
 
As demonstrated through the historic impacts of boom and bust cycle natural resource extraction, the 
ecologic impacts of unfettered large scale projects have a negative impact on both local ecologies and 
economies.   Fear of a new specter of large resource extraction is a reality in many sectors of the 
communities in the North Coast.  
 
Transmission Expansion Opposition  
 
As recently as 2009, there was controversy in Northern California (though outside of the North Coast 
Region) regarding the expansion of transmission lines that would assist in distribution of renewable 
energy resources to urban markets.  Stop TANC, http://stoptanc.com/, was a grassroots movement 
that was effective at stopping part of the transmission expansion identified in California’s Renewable 
Energy Transmission Initiative (RETI).   The communities within the pathway of the proposed project 
were poorly engaged (or not engaged at all), became well organized very quickly and were successful 
in delaying the project, if not stopping it altogether. In addition, there can also be opposition to the 
location of transmission lines across public lands where residential impacts could be minimized. 
 
Education  
 
There is a low level of knowledge regarding the real impacts, ecologic and economic, of biomass 
energy within the general populace within the region.  Fear of the unknown will be a large political 
challenge if not addressed effectively. Conversely, there is a lack of empirical knowledge about the 
current level of fuels build up in regional forests and the role that biomass removal has in the 
restoration of fire adapted ecosystems to levels capable of carrying fire without catastrophic 
consequences that impact both wildlife and human habitats and resources.  
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Overreaching by Industry and Agencies   
 
There is a both a historic record and perception that, in certain situations industry and public agencies 
have moved forward on projects prior to proper analysis and public outreach regarding potential 
impacts and local needs.  Conversely, there is a perception by some that certain interest groups and 
individuals are systematically appealing projects based on ideology, failing to weigh not only practical 
costs and benefits to local communities but also impacts to local ecosystems.  Establishing trust and 
backing it up with results will be a key factor to success within the North Coast Region.  
 
In an article featured on renewableenergyworld.com regarding the early development of California’s 
Renewable Energy Zones there is a discussion about the seeds for the idea being planted very early 
in Kern County. “Kern County was one of the first places in the U.S. to realize that proper planning 
precludes conflicts. When landowners and economic development associations started exploring the 
possibility of profiting from the prevailing winds, they turned up issues surrounding Air Force flight 
paths, avian migration lanes, precious wildlife habitat and neighbors disdainful of turbine sounds and 
impediments to their vistas.”   It goes on to describe the effects of this discussion later, “Then in 2004 
when SCE was thinking about how to meet California’s 2002 Renewable Portfolio Standard (RPS), it 
remembered Tehachapi and decided to sit down and make plans with the CEC, the CPUC, county 
commissions, environmentalists and developers.  It brought Kern country planner Oviatt, Oak Creek 
CEO Hal Romaonwitz and others who had been turning Kern County maps red, yellow and green for 
years to the table and from their talks, a detailed picture of a Renewable Energy Zone emerged. It 
became a veritable prototype for the kind of map a similar group of stakeholders drew up soon 
afterward for the CEC.”   
 
There have been a number of projects within the North Coast Region that have set the stage for 
future potential for biomass energy in a number of different sectors.  Humboldt County is one of the 
first entities within the region to pursue a RESCO (Renewable Energy Secure Community) project 
with a goal of achieving local energy security through renewable sources.   In Trinity County, the 
Weaverville Community Forest, a stewardship area comprised of federal land under the jurisdiction of 
both the United States Forest Service (USFS) and Bureau of Land Management (BLM) has been an 
example of local partnership with federal forest land managers in pursuit of sustainable timber harvest 
and community equity.   Through its initial agreement with BLM, the community, through their local 
Trinity County Resource Conservation District, leveraged the early “win” and projects examples to 
parlay the existing 1,000 acres of BLM territory to include an additional 12,000 acres of USFS ground.   
 
These examples speak loudly to the need for individual localities, and preferably regions, to establish 
themselves as thought leaders early on in any given trend/process in order to leverage future benefits 
and credibility.  
 
Outside of Region Market Visibility/Credibility 
 
In discussing this strategy with a number of contacts in Sacramento and Washington, D.C. many of 
those contacts were surprised to hear this discussion taking place within the region and more than a 
few were anxious to move forward to engage the region with assistance.    
 
These contacts also relayed that their overall perception of the North Coast Region generally, and not 
of any single entity per se, is that it is a disorganized territory and historically one of minimal 
sophistication when it comes to: : (1) the intricacies of renewable energy production and the market 
specifically; and (2) low messaging ability more generally.  Our engagement during these discussions, 
in addition to the obvious vanguard entities from Sonoma and Humboldt Counties, are assisting in 
turning around some of those perceptions.  
 
Silicon Valley, Hollywood and many other regions historically have been able to increase their visibility 
by formally, and informally, unifying under a single masthead and/or vision statement.   Aggressive 
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pursuit of a regional voice and message promoting the North Coast as a source for renewable energy 
production, research, and development and innovation -including biomass energy and other 
renewable energy and sustainability projects - can assist in gaining additional credibility in 
Sacramento and Washington, D.C. This does not mean that new “on the ground” efforts are needed, 
although those will likely continue to develop.  Rather, current ongoing activity can be organized and 
re-branded to demonstrate a commitment to the legislative, regulatory and funding decision makers, 
both in the public and private sector.  
 
An Introduction to Regional Industry Cluster Analysis, as presented by Edward J. Feser, Professor of 
City & Regional Planning at the University of North Carolina at Chapel Hill, notes that framing “the 
policy problem first” is crucial “i.e., KNOW WHAT YOU WANT”.   
 
Does the region want to be known for economic success based on renewable energy?  Does the 
region want to move forward in a single sector (biomass energy), multiple sectors of renewable 
energy (biomass, hydro, solar, wind) or does it want to be know as an example of a completely 
integrated region of economic strength based on all aspects of natural resource utilization and 
management?   Although these are questions that should be answered by locally elected decision 
makers, they will need to be answered if a cohesive long-term strategy is to be put in place.  
 
Continued industry cluster analysis, either with a formal region wide approach, or a less formal 
organic accumulation of contacts and examples (as was done informally with this document) is one of 
the recommendations of our proposed strategy.   Unified messaging that, “we’re in this together, we’re 
innovative, we’re organized, we care about the environment AND the economy and we mean 
business” is a strong and viable position to be able to present.  This is also a message that decision 
makers in Sacramento and D.C. may be surprised to hear from this region of California and will likely 
welcome its receipt.  
 
Realistic View 
 
Although during our interviews we found that most of the advocates of biomass energy projects talk 
about it with a fairly realistic view (that it won’t be a “silver bullet” for the economic challenges of the 
region) there were still a few respondents who advocated biomass energy as an economic panacea.    
This is not realistic and also does not support trust building if this message is delivered to local 
communities. 
 
 It should be acknowledged that biomass energy, while a key underutilized resource for the North 
Coast Region, will not be a “silver bullet” solution to the economic challenges facing counties and 
communities.   Without adequate attention paid to other institutional factors (i.e. demographic 
changes, education levels, local governance capacity, technology, infrastructure, etc) even if biomass 
energy projects move forward, they will only solve a piece of the much larger challenge for these rural 
underserved forested areas.  
 
With that in mind, a success is a success and small steps forward can make an impact to the overall 
momentum of the region.   Celebration of successes with the acknowledgement of the reality 
mentioned above can create additional interest and support for future successes.  
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Conclusions 
 
With the historic reduction in the timber-based economies of the North Coast Region, biomass energy 
and other integrated “payment for ecosystem services” opportunities and mechanisms present a 
platform for system, economic and cultural adaptation.  With the additional energy supply demands of 
California’s Renewable Portfolio Standards, in addition to the Governor Jerry Brown’s goal of creating 
an addition 12,000 megawatts of distributed generation, there is increasing potential for renewable 
energy to become a viable economic driver for the North Coast region.   Combine this with projected 
climate impacts of drier winters, higher risk of catastrophic wildfire, a potential reduction in ground and 
surface water supplies and snowpack, the adaptation challenges start to add up.   
Adapting existing systems and organizations in the North Coast Region to these shifts will require a 
combination of restructuring the institutional policies and agreements in addition to working with the 
public at large in developing broad based support for the new economic and adaptive management 
models that should result.   
 
Currently Humboldt County is developing a “Renewable-based Energy Security and Prosperity Plan”.  
According to an April 2010 presentation given at U.C. Davis, the goal of the project “is to develop a 
strategic action plan for Humboldt County to develop its local renewable energy resources in an effort 
to meet 75% to 100% of the local electricity demand as well as a significant fraction of heating and 
transportation energy needs.”  The project scope will include “in depth engineering and technical 
analyses, economic and market analyses, policy and regulatory analyses, stakeholder assessment, 
public education and outreach efforts, development of an action-oriented strategic plan, and 
preparation of a RESCO planning workbook that will help transfer the lessons learned in this project to 
other California communities.”  Although we imagine that any community or locale will be developing 
an adaptation strategy specific to its unique resources and environment, the Humboldt County 
strategy is certainly one that can be reviewed as an approach. (Schatz Energy Research Center, 
2010) 
 
Along with developing specific strategies for implementation of biomass energy, and other renewable 
energy sources, a conversational shift within local communities is needed.   When a biomass energy, 
small hydro electric, solar or wind farm is implemented on the North Coast a process of economic 
adaptation is taking place and public engagement at the local level will be key.  The consideration of 
ecological costs and benefits, and the discussion of adaptation to environmental and economic factors 
will need to be presented to the public through a number of processes, including those of stakeholder 
assessment, public education and outreach, as identified in the Humboldt County RESCO planning 
process.   One simplistic example of changing perceptions would be forest based stewardship and 
restoration crews starting to consider themselves “renewable energy workers”.    
 
Although renewable energy production, and its associated economic spin offs, will never replace the 
economic drivers generated by the timber industry at its peak, it can be a valuable piece of the 
economic picture in rural areas. When renewable energy production takes hold in these communities 
the integration, and self-identification, of that fact in daily life will be one of the keys to long-term 
success. 
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Characterization of Regional Biomass Feedstock Resources 
 
The North Coast Region has been endowed with both a wide variety and high volume of potential 
biomass feedstocks.  The 2008 Farm Bill defines biomass as “Renewable plant materials such as, 
feed grains, other agricultural commodities, other plants and trees, and algae; and waste material, 
including crop residue, other vegetative waste material, including wood waste and wood residues…”  
For the purposes of this report “woody biomass” is characterized in five categories 1) Forest thinnings 
2) Forest slash 3) Shrubs 4) Sawmill residue and 5) Agricultural waste (non-forest)  6) Ag and tree 
trimmings from “urbanized” rural areas 7) Construction and demolition waste 
 
Nature and Availability of Biomass Feedstocks 
 

1) Forest thinnings: Non-merchantable items removed from harvest activities.  Such items are 
small diameter trees (live or dead), shrubs, and any other material removed from the forest that 
the mill cannot use to produce saw-logs. 
 
2) Forest slash : Materials that are left in the forest after timber harvesting activities.  These 
materials consist of branches and tree tops.  Forest slash is every part of the tree excluding the 
bole from a 4” top down to a one foot stump on the ground. 
 
3) Shrubs (or chaparral) :  Materials comprised mostly of shrubby evergreen plants adapted to a 
semi-arid climate.  In Northern California, this definition is true for shrubs growing at lower 
elevations.  In higher elevations, shrubs can be found in forested environments and can be 
evergreen or deciduous.   
 
4) Sawmill residues:  Materials that are usually a by-product of softwood saw logs (i.e. logs that 
are greater than 6” in diameter at the small end and/or greater than 10” in diameter at breast 
height).  These products consist of bark, sawdust, planer shavings and trim end pieces.  In 
general, sawmill residue weighs about one-half the weight of the saw log prior to processing. 

 
5) Agricultural residues:  Materials that are typically byproducts of annually harvested crops 
such as husks and stovers, and trimmings from orchards and vineyards.  

 
Table 1 shows the quantities of woody biomass in Northern California counties.  Other smaller niche 
feedstocks include vineyard trimmings and other agricultural waste products.  Such products are 
available in potentially economically viable quantities in Sonoma, Mendocino, and Humboldt counties. 
 

Table 3.   
Available biomass supply, in bone dry tons, from th e North Coast counties of California. 

 

County Forest 
Thinning 

Forest 
Slash Shrub Mill 

Residue 
Ag Waste 

(non-forest) Total 

Humboldt 1,347,700 871,100 10,800 583,300   2,812,800 

Mendocino 1,393,700 797,200 59,000 515,700   2,765,700 

Siskiyou 631,100 786,200 89,000 781,700   2,288,000 

Trinity 559,600 670,100 19,100 586,700   1,835,500 

Sonoma 359,700 199,700 24,800 100,000   684,200 

Del Norte 138,700 207,700 7,500 170,100   524,000 

Modoc 95,300 155,900 123,800 120,600   495,600 

 
(table based on information from California Energy Commission, data under review) 



 

27 | Page 

The data set above was produced by the California Biomass Collaborative in order for the California 
Energy Commission to determine the potential amounts of renewable biomass energy sources.  The 
forest biomass pool, as seen in Table 3, was calculated by the California Department of Forestry and 
Fire Protection.  While these data sets document a 50,000 foot view of “available” biomass feedstock, 
there are a number of filters that should be engaged in interpreting the data including physical access, 
appropriate extraction levels and intensity of removal, among others.  These qualifications will likely 
reduce the overall totals listed above and reinforce the need for location-by-location scale and site-
specific assessment needed.    
 
Purely based on this information, the annual supply of biomass for the region that equates to 2,337 
MWs of operating capacity, assuming a 90% capacity factor.  Given today’s energy pricing that 
translates to annual revenues of $ 1.84 billion.  As noted above, we believe that these numbers 
overestimate the realistic availability and environmental sustainability of material, to what degree is 
uncertain. However, there is certainly a significant level of local economic potential available from 
biomass energy that is also environmentally sustainable.  One of our key recommendations is for 
interested parties to allocate additional resources to confirm those thresholds.   
 
Part of that recommended analysis should also include the potential energy generation, by county, by 
megawatt, based on sustainable feedstock supply available within a given area.  Although there are a 
number of reports available listing the total biomass material available by county, in our view access 
and appropriateness of utilization of that total number is questionable.  A full analysis of these factors 
would provide local, state and federal governments, and potential private sector partners, with the 
information to leverage adequate financing for the needed facilities and infrastructure needed. We 
hope that the document that we are presenting here could assist in strategies to fund and complete 
this much needed analysis.  
 
Characterization of County-level Biomass Resources 
 
Humboldt and Mendocino counties have the highest amounts of forest biomass.  This is due mainly to 
the forest types and management practices.  Both counties lay in the heart of the redwood belt, which 
is among the fastest-growing forests in the world.  The majority of the land ownership in both of these 
counties rests with by private companies, such as Green Diamond Resources, Mendocino Redwood 
Company, Humboldt Redwood Company, and Sierra Pacific Industries.  There are several mills in 
operation and some sell their mill residues to biomass energy facilities in the area.  Public lands are 
found in these counties, but do not comprise much of the acreage.  Forest management on public 
lands differs from private lands due to varying public interests.  Most public lands in these counties, 
such as the Redwood National Park, the Six Rivers National Forest, the Mendocino National Forest, 
Humboldt Redwood State Parks, and the BLM Headwaters Reserve manage for resource 
conservation purposes, rather than for timber management.  Limited agricultural residues are 
available from viticulture, dairies and niche food crop production. 
 
Siskiyou and Trinity counties also have high amounts of woody biomass available.  However, in these 
counties the forest ecology differs due to various geological and climatic characteristics.  East of the 
redwood belt are mixed conifer forests at mid and higher elevations that are dominated by Douglas-fir, 
ponderosa pine, true firs, and cedar.  The Klamath Mountain bioregion dominates much of these 
counties, where very large wilderness areas exist.  The Trinity Alps is the largest wilderness in 
California.  It encompasses portions of the Shasta-Trinity, Six Rivers, and Klamath National Forests.  
Other wilderness areas in these counties include the Marble Mountains, the Russian, and the Siskiyou 
wildernesses.  Forest management activities are very limited in wilderness areas, and no commercial 
timber harvesting is allowed.  However, timber harvesting does occur on public and private lands in 
these counties.  In central and eastern Siskiyou County there is considerable timber harvesting from 
both public and private lands.  This is mainly due to the gentle topography and lack of timber 
harvesting constraints (i.e. watercourses, steep terrain, lack of accessibility and endangered species 
listing of salmon).  
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The coastal regions of Sonoma County lie in the dwindling southern reaches of the redwood belt, 
which has very high timber productivity.  However, most of the private lands in this region are smaller 
in ownership size and are managed for purposes other than timber harvesting.  The Russian River 
valley dominates a large part of Sonoma County, where vineyards are prevalent.  Trimmings from 
vineyards can potentially be a significant source of biomass for Sonoma County.  East of the valley, 
the topography changes into rolling hills that are covered with mainly Douglas-fir and ponderosa pine.  
Much of the harvesting that occurs in Sonoma County is from fuels reduction treatments, lot clearing 
for development, and from small timber harvests on private lands. 
 
Del Norte County lies in the northern most portion of the redwood belt.  Growth productivity is 
extremely high, however, most of the lands in the county are public lands used for preservation or 
recreation purposes.  The Redwood National Park extends into old growth stands in Del Norte County 
where the forest ecosystem is protected from any harvest.  East of the redwood belt is the Smith River 
National Recreation Area, which encompasses most of the remainder of the county.  The forest types 
in the Smith River area consist mainly of Douglas-fir, ponderosa pine, fir, and mixed hardwoods such 
as tanoak, madrone, and oak.  Most of the biomass available from Del Norte County comes from 
forest management activities such as fuels reduction treatments and hazard tree removals. 
 
Modoc County offers a unique opportunity to utilize a significant amount of biomass.  The Modoc 
Plateau historically consisted of sage grouse habitat, with a landscape dominated by sage and grass, 
with few scattered conifers.  However, past fire suppression activities and historical overgrazing has 
resulted in a massive encroachment of western juniper.  The Modoc National Forest and BLM Alturas 
Field Office recently completed a Programmatic Environmental Impact Review to remove over 
400,000 acres of juniper to restore the sage grouse habitat.  Further, there is nearly 1 million acres of 
private land on the Modoc where juniper is found.  Private landowners mainly consist of ranchers who 
support the removal of encroaching juniper.  Most of Modoc County lies in the sage grouse habitat, 
while the eastern portions rise to the Warner Mountains.  These mountains consist of mixed conifer 
forests that are dominated by ponderosa pine, fir, and cedar.  Most of the Warner Mountains are 
within the boundaries of the Modoc National Forest and the BLM Alturas Field Office, so timber 
management is limited, but some biomass supply is available from dry mixed conifer and pine 
management.  Most recently, managers worked with a biomass plant in Big Valley (Shasta County) to 
make supply available from mixed conifer and juniper thinnings from the southwestern portion of the 
county.  However, that plant, known as Big Valley Power, is currently mothballed and for sale. 
 
Securing Feedstock Supply 
 
Procurement of affordable and consistent biomass feedstocks is often the most challenging aspect of 
both securing initial capital financing for biomass project development and for economically operating 
biomass-to-energy facilities over time.  
 
Challenges are numerous and even the most savvy current operations are working “on the margin” as 
one of our interview subjects so succinctly described.   One of the most obvious challenges is 
feedstock supply from public lands, where a sustainable supply for a small-scale operation certainly 
exists.  Both the U.S. Department of Agriculture via the U.S. Forest Service and the U.S. Department 
of Interior, to a lesser extent, via the U.S. Bureau of Land Management, have the potential to create 
opportunities to assist in feedstock supply.   
 
In looking at future facility siting, an analysis of historic ability of any local agency office to interact and 
reach productive supply solutions with all local stakeholders and businesses is essential to success.  
Procuring consistent supply from private sources is often seen as simpler and less risky, but many 
private sources, such as industrial timberland owners, are averse to entering into long-term contracts, 
which are generally a requisite for securing financing. 
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Existing Biomass Energy Facilities in the Region 
 
Only handful of currently operating biomass to energy facilities exist within the North Coast Region, 
with the majority of these being located in Humboldt County.   With the Fairhaven and Scotia plants 
being licensed in the late 1980’s and Blue Lake just coming back on-line within the last year, there 
has been little expansion of regional biomass to energy capacity in the last 20 years.   

 
Table 4.  

Biomass Facilities in North Coast Region, Various Sources 
 

 Fairhaven   Scotia Blue Lake Weed 

County Humboldt Humboldt Humboldt Siskiyou 

Plant Type Biomass to Energy 
 

Combined Heat and 
Power 

Biomass to Energy 
Combined Heat and 
Power 

Nameplate 
Capacity (Mw) 19 Mw  34 Mw 14 Mw 12 MW 

Operational Mw 18 Mw 28 Mw 12.5 Mw ? 

Main Power 
Customer PG&E Mill and town of Scotia 

San Diego Gas & 
Electric 

Proposed PPA is 
cancelled and/or in 
dispute 

Owner DG Fairhaven Power Greenleaf Power, LLC 
Blue Lake Power, 
LLC 

Roseburg Forest 
Products 

Address 97 Bay Street 
Samoa, CA  95564  
 

Sacramento, CA 200 Taylor Way  
Blue Lake, CA  
 

Weed, CA 

Phone (707) 445-5434 (916)-259-0930  (530) 938-2721 

Fax (707) 445-2551    
Contact Bob Marino, General 

Manager 
Rob Crummet, Fuel 
Buyer 

Glenn Zane Arne Hultgren, 
Manager 

Feedstock 
Source 

The plant uses over 
250,000 tons of various 
forms of wood waste 
from local sawmills 
annually. 
 

The plant uses mill 
residuals and other 
available biomass to 
provide heat and 
power to the Town of 
Scotia and the 
adjacent saw mill. 

This plant uses mill 
residuals and non-
merchantable 
hardwoods and 
other waste from 
timber stand 
improvement and 
other timber 
operations 
 

Veneer plant.  
Waste material from 
plant and additional 
feedstock 
 
The plant is an 
expansion of current 
cogeneration 
capacity at the 
Weed facility 

Other Info  Greenleaf also recently 
purchased the 30MW 
Honey Lake biomass 
plant in Wendell, 
California 
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Relevant Institutions, Law and Policy 
 
The creation, marketing, sales and distribution of electric power within California, especially in regards 
to renewable energy, is an extremely complex endeavor that can potentially involve numerous 
regulatory agencies, transmission facilities and a bevy of potential utility customers.  
 
Without delving too far into the specifics of any given potential project, we have outlined some of the 
basic pieces of the puzzle below as an outline of possible influences that any one of these 
organizations could have on a biomass energy project in the North Coast Region.  
 
Energy Producers and Infrastructure 
 
The region currently presents a wide mix of energy producers, customers and infrastructure.  
 
Power producers range from the very small, personal generation in the form of solar panels or micro 
hydro-electric systems, to mid-size, hydro 
facilities that are designated renewable 
under the California RPS, to large “utility 
scale” facilities of 10Mw and above, 
including biomass, natural gas, geothermal 
and large hydro electric facilities, some of 
which are part of the Central Valley Project.  
 
Ownership of facilities is also diverse with 
local resident ownership of small hydro-
electric projects selling into the grid, to 
significant private, county, state and 
federally owned biomass, natural gas and 
hydro-electric projects.  Organized utilities 
present in the region include a mix of 
Investor Owned Utilities (IOUs), Publicly 
Owned Utilities (POUs) in addition to an 
infrastructure made up of various regulatory 
levels, ownership and transmission systems.   
 
Utilities Operating within the North Coast Region 
 
It should be understood that many, but not all, electric power utilities play multiple roles within their 
jurisdictions including: power generation (producer), power purchasing (customer of other generators), 
power delivery (transmission) and general power utility (power sales and delivery to end of line 
customer).  These roles vary from utility to utility and being aware of the options available within any 
given jurisdiction is crucial to understanding the constraints or opportunities with biomass energy 
generation within any given territory. The role of electric utilities both at the statewide  
and local levels has changed dramatically over the last 20 years.   
 
California’s utility players and their respective roles are quickly evolving from the traditionally investor 
owned utilities (IOUs) to publicly owned utilities (POUs) to a number of other consortiums of power 
purchasing, wielding and marketing entities.   A full description of these entities is listed in an 
addendum to this document.    
 
Traditionally power producers, a biomass to energy facility for example, would be working directly with 
a single utility that would purchase, transmit and deliver the power produced, all combined into a 
single agreement.  With today’s dynamic organizational and pricing environments and the given 
sphere of influence of any given utility there may be a number of entities involved the production, 

Map 2.   
Utility Service Areas within 

North Coast Region 
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transmission and delivery of any given power resource.  Analysis of the unique conditions surrounding 
any proposed project is crucial to understanding the options available and the costs incumbent on the 
sales and delivery of power.  
  
The operational relationship between these entities, their end user power customers and their power 
providers also becomes more and more dynamic as the regulatory and legal options expand.  With 
additional organizational options for ratepayers, those empowering power source purchasing 
decisions, we predict that the markets and relationships will continue to adapt to a an increasingly 
diverse set of conditions.  
 
State and Federal Agencies and Regulatory Environme nt  
 
A number of regulatory agencies affect biomass-to-energy projects.   As noted previously in this 
document, not all of these agencies will be involved in any given biomass energy project.  However, 
they all have a potential influence over any proposed strategy for the North Coast Region and should 
be acknowledged in that capacity.   See the attached Agency and Regulatory Addendum for specific 
listings of each entity.  Below is a “thumbnail sketch” of how these agencies could interact with a 
biomass energy project.     
 
Facility Operations / Air Quality / Environmental P rotection 
 
In addition to the myriad of operational regulatory requirements to insure worker health and safety, the 
local air quality issues are a paramount concern both from environmental quality standards and from 
public perception.   Engagement with the California Air Resources Board through the local Air Quality 
Management District as early as possible is a key to insuring clear communication of expected goals 
and outcomes as any project moves forward.  
 
Cal EPA is the other significant agency within this sector and should be consulted directly in the same 
fashion as suggested above.  
 
Energy Generation / Transmission   
 
There are a myriad of agencies involved in this piece of the equation and these vary depending on the 
type, size and location of the facility.  Within California becoming familiar with the electrical system 
operator for a given area, which also may be your local utility service, and their available networks is a 
good first step for any project manager.   
 
Urban / rural connections with energy sales are becoming more and more commonplace with urban 
utilities financing and purchasing power from rural providers and projects.  Information on urban 
centered utilities is available from the California Energy Commission (CEC).  
 
The Federal Energy Regulatory Commission (FERC) and the U.S. Department of Energy (U.S. DOE), 
along with the CEC, have all had a certain level of involvement in establishing California’s Renewable 
Energy Transmission Initiative, Western Renewable Energy Zones and is also significantly involved in 
potential upgrades to the California-Oregon intertie.  General monitoring of advocacy opportunities in 
these projects would be a part of any long-term strategy.  
 
The CEC is also working on the California Renewable Energy Zones (described below) and is a 
participant in the Western Renewable Energy Zone (WREZ) development.  Actively educating the 
CEC board and staff regarding levels of interest, region potential and insuring a seat at the table when 
financing of additional transmission infrastructure is discussed are all important activities. Modoc 
County and a small corner of Siskiyou County are the only areas in Northern California identified as 
hubs on the Phase I WREZ maps. 
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Pricing and Market Regulation 
 
At a more macro/policy/pricing level the CEC, California Public Utilities Commission (CPUC), the DOE 
and the Federal Energy Regulatory Commission (FERC) all have a certain level of influence over 
market regulation and pricing that are important for local policy makers to become familiar with.  
Opportunities for the North Coast as a region to influence the viability of biomass energy and other 
renewable energy production will pivot on relationships with these agencies in these sectors.  
 
The CEC and the CPUC have the highest potential, among any of the agencies listed, to have a direct 
effect on the price paid and incentives for biomass energy projects.   With a strategic approach and 
ongoing communication, North Coast local decision makers could take advantage of opportunities and 
changing conditions in this sector.  
 
Current and Ongoing Infrastructure and Market Activ ities 
 
Western Renewable Energy Zones (WREZ) - http://www.westgov.org/rtep/219  
 
In December 2009 the U.S. Department of Energy (DOE) announced a combined total of $26.5 million 
would be given to the WGA and the Western Electricity Coordinating Council to complete this work.  
WGA and its affiliate, the Western Interstate Energy Board, are concentrating their efforts in two major 
areas: continuation of activities initiated under the WREZ project and the development of alternative 
energy futures that can be modeled into transmission plans that will open up high-quality renewable 
resource areas. 
 
An exciting element of the transmission planning process is that for the first time wildlife and water 
sensitivities will be incorporated into the modeling analyses. Part of the DOE funding will go to states 
for the development of wildlife decision support systems that can be used to help assess the viability 
of new energy generation and transmission in certain areas. There also will be funding devoted to 
examining the regional impacts of new energy generation on water use, including a look at the 
potential impacts of long-term drought on energy production. The wildlife and water information will 
form critical inputs to the transmission modeling, and will go a long way toward increasing the 
potential viability of any transmission plan. 
 
Renewable Energy Transmission Initiative (RETI) - http://www.energy.ca.gov/reti/index.html  
 
The Renewable Energy Transmission Initiative (RETI) is a statewide initiative that has identified the 
transmission projects needed to accommodate California’s renewable energy goals, support future 
energy policy, and facilitate transmission corridor designation and transmission and generation siting 
and permitting.   

RETI assessed what were determined to be competitive renewable energy zones in California and 
possibly also in neighboring states that could provide significant electricity to California consumers by 
the year 2020. RETI also identified those zones that can be developed in the most cost effective and 
environmentally benign manner and prepared detailed transmission plans for those zones identified 
for development.  The North Coast region was not identified as a competitive region, although there is 
some question as to whether there was adequate involvement by North Coast jurisdictions in the 
RETI process.  
 
The identified zones are the California Renewable Energy Zones (CREZ) and are also part of the 
Western Renewable Energy Zone (WREZ) strategy. 
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Finance and Capitalization Strategies for the North Coast 
 
Scale-appropriate biomass utilization can be a significant factor in the North Coast Region to leverage 
renewable energy production potential into a long-term community asset. Rural community 
development has been elusive, as northern California has been transformed by national and global 
economic conditions, increasingly complex land management policies at the state and federal level in 
addition to lagging (or non-existent) investment in maintaining human capital, infrastructure and 
technological assets.  Although environmental restoration activities have had some limited positive 
impact, they have not been an economic replacement for the investments of the former timber 
production economic engine.  This formerly strong industry has been reduced through a number of 
factors including numerous policy decisions and regulatory costs shifts affecting both public and 
private lands, consolidation of industry participants and facilities, numerous policy decisions and 
regulatory costs shifts affecting both public and private lands, and an increasingly unstable national 
and global marketplace.    
 
Agriculture has faced similar constraints and, where climate allows, has attempted to adapt through 
crop diversity and market diversification.  Traditional approaches to rural development have long 
depended upon changing crops to meet new market opportunities and adding value-added 
processing to raw materials.   Renewable energy strategies, including biomass utilization, can be 
shaped to intentionally provide community wealth if counties, municipalities, and local citizens can 
provide capital for and obtain equity positions in production facilities.   Communities can also capture 
benefit through legally binding Community Benefit Agreements negotiated with developers during the 
permitting process.   
 
Scale and Sector Diversity 
 
The value-added opportunities that exist in the world of biomass utilization offer great diversity.  They 
range from fairly low capital investments like fire wood, landscaping/erosion control mulches, and 
compost, to mid-capital investments like bio-char, post and poles, and densified wood products, to 
high capital/high volume uses like electricity and liquid fuels.  Although promising technologies in 
biomass conversion to liquid fuels are in development, it is crucial to match the scale of technology to 
a number of factors including the capital formation capacity of the local area, the sustainability of the 
volume of biomass feedstock available over time, the operational capacity of the local community and 
the overall acceptance and support within the community for any particular operation or method. 
 
Any strategy in the North Coast Region should encourage a broad diversity of uses at multiple scales 
to create a more resilient economic system.   
 
Overall Financing Options 
 
Beyond unique community designed organizations, like CDFI’s, listed below, mid capital and high 
capital projects usually require both traditional debt and equity financing and require experienced 
development partners.  
    
The equity investment is the highest risk and represents the uncertain, up-front investment necessary 
to prove project feasibility and attract developers, lenders and other investors. Equity investors usually 
require higher rates of return as compensation for their increased risk.  Tax incentives, along with 
other mechanisms, are often used to increase the reward for equity investors.   
 
Several state and federal grant programs and some private philanthropic grant programs can supply 
initial equity investment for feasibility studies and business planning, even initial engineering and 
design.  
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Debt investors are usually used in the construction and operational phase of the project.  The debt is 
usually secured through “limited recourse financing” also referred to as “project financing”.  That is, 
when the payment of the debt is backed only by the project assets and the revenues the project is 
able to generate.  This can be more expensive financing, with a market rate interest being common.      
 
Governmental loan guarantees can help attract lenders by acting as another form of equity and 
increasing the confidence in payback.  These can be found through a number of different agencies, 
depending on the nature and timing of the project, and can significantly reduce associated interest 
rates 
 
Locally Designed Financial Institutions 
 
Local capital can come in the form of both equity participation and traditional debt financing.  Private 
investors, governmental investors, financial institutions, and utility partners are all potential sources of 
capital.  
 
Community Development Financial Institutions  
One possible source of local capital is the community development financial institution, or CDFI. 
These are mission-driven financial institutions exist to provide financial services to low-wealth 
communities underserved by traditional funding institutions.   
 
They are supported, in part, by the U.S. Treasury Department’s CDFI Fund, which since its creation in 
1994 has awarded more than $1.1 billion to CDFIs, and has issued more than $26 billion in New 
Markets Tax Credits. These tax credits — given for community-based projects — enable investors in 
these projects to supplement traditional financial returns with substantial savings on income taxes. 
Through the combined impact of a variety of tools, investors can do good for the community as they 
do well for their investing portfolios. 

 
Eight CDFIs  are located in the NCIRWMP region: 

 
The Del Norte EDC -- Crescent City 
The Yurok Alliance for Northern California -- Crescent City 
The Community Credit Union of Southern Humboldt  -- Garberville 
Karuk Community Loan Fund, Inc –Happy Camp 
Hoopa Development Fund--Hoopa 
Enterprise Funding Corporation – Redlands 
Mendo Lake Credit Union- Ukiah 
Arcata Economic Development Corporation-Arcata 
 
Shorebank Enterprises of Portland, Oregon is a CDFI New Market Tax Credit broker operating 
in the NCIRWMP region. 

 
Community Choice Aggregation Entities 
The Community Choice Aggregation (CCA) Act has recently allowed cities to purchase renewable 
power directly from the generation facility.  The act requires existing utilities to provide transmission of 
that power.  There is some possibility that the rural energy producers could form partnerships with the 
urban CCAs for direct power sales. (UC Berkeley, Goldman, 2005) 
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Stacking Capital 
 
By “stacking capital”, that is, using equity, grants, and loans, to finance a biomass, project developers 
can create attractive projects.   For example, a county might put up initial equity money for project 
development, a government grant might provide funds for feasibility studies and financing planning, a 
government loan guarantee might provide part of the construction funds, and equity participation from 
an end-user or utility might provide the final injection for the project construction and operations.    
 
Counties and communities may need to provide some degree of initial investment in project 
development in order to attract all the necessary partners and capital.  That initial package must cover 
the following six components:   
 
• Technology – The technology to be used to convert the biomass to electricity must be proven and 
capable of generating reliable estimates of efficiency. Investors and lenders will want a process 
guaranty from the technology provider to provide assurance that the technology will perform as 
expected. 
 
• Feedstock – The feedstock for the facility must be reliable. If possible, it is best to be able to utilize 
different types of feedstock to protect against fluctuations in feedstock production . Feedstock 
contracts should also limit price fluctuation. The feedstock should be located within a reasonable 
distance to keep transportation costs to a minimum. 
 
• Output – The project must have customers that will purchase the power. If connecting to the 
electricity grid, transmission access must be secured and available from the project site. 
 
• Project Site – The site for the project must be able to be secured and have access to necessary 
utilities and transportation. Also permits must be attainable without too much time or expense. 
Proximity to feedstock suppliers and power offtakers is important because they can have a large 
impact on the costs of operations. Local support or opposition to the project should also be 
considered. 
 
• Economic Viability – The costs to construct and operate the project must be less than the income the 
project will receive from selling its power and co-products. Financial modeling must be completed and 
tested to determine the parameters for construction and operation costs that provide for profitability. 
Typically, investors and lenders want the financial models to show that, without any tax or government 
incentives, the project will be profitable. 
 
• Project Agreements – Bringing a biomass project on line requires multiple parties with matched 
expectations working together at all stages of the project. These relationships are memorialized in 
appropriate agreements that set forth the duties and obligations of the parties. The project 
agreements also directly impact the creditworthiness of the project because investors and lenders 
look to these agreements to determine the viability  of the project. 
 
Potential key financial partners include a diverse group of entities including members of the electrical 
utility industry.  Public Utility Districts, Rural Electric Cooperatives, and Investor Owned utilities have 
access to capital sources for both equity and debt financing.    
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Synthesis and Conclusion 
 
Specific Regional Challenges and Strategies 
 
There are a number of common challenges for the region and for local efforts that are elaborated on 
below.  We propose potential strategies for each challenge, recognizing that many challenges are 
exceedingly complex and many are interrelated, and thus strategies must be similarly integrated and 
sophisticated. 
 
Challenge 1.  – Energy development is complex, competitive and requ ires organization.  
Affecting policy, developing transmission, grid access, and funding for investments in R&D, 
demonstration and project development for commercial technologies require resources above-and-
beyond the capacity of many North Coast counties and businesses. 
Although there are a small number of people and groups (Humboldt County RESCO project and 
Sonoma County as examples) that have a more robust knowledge of grid connections and capacity, 
energy policy and practice there is still a capacity gap regionally for renewable biomass energy 
development.  
 
Additionally, there is a challenge with inadequate transmission infrastructure to potential sites that 
could be located in an appropriate “field to facility” sphere of influence. A recent study of renewable 
energy production potential in 20 Northern California counties (Center for Economic Development 
2009) also identified this factor in the following manner “A lack of adequate transmission capacity will 
make it difficult to achieve the full resource potential for a number of resources located in remote 
areas.” 
 
Strategy 1. –  The Counties and partners of the North Coast Regio n should pool their energy 
through the NCIRWMP process to develop shared strat egies to affect policy, transmission, 
grid access, and funding for investments in R&D, de monstration and project development for 
commercial technologies going forward.    
Other areas of the state have participated in regional processes through the California Energy 
Commission’s (CEC) Renewable Energy Transmission Initiative in association with their participating 
as a California Renewable Energy Zone (CREZ).   Working to include the North Coast in these 
processes or, at the very least, working towards a similar designation should be a high priority.  
Pursuing a regional Renewable Energy Secure Communities (RESCO) grant for planning a regional 
strategy may be a strategically valuable first step. 
 
Challenge 2. -  Limited capacity for engagement in energy developme nt that would yield high 
benefits for local communities   
 
Local Knowledge Gaps  - Although in any particular county/community there was a fairly healthy 
knowledge of current activity there was not always region wide awareness of activity.    
There appeared to be lower overall awareness of the energy markets functionality, processes, 
limitations and regulatory environment.  The level of knowledge also varies greatly person by person 
with wide sector-by-sector variance (power, natural resource policy, costs, processes, political 
environment).  
 
State and Federal Knowledge Gaps - Overall when speaking to state and federal agency contacts 
and researching their web based resources, we found that there was fairly significant knowledge in 
the key agencies (CEC, CPUC, DOE, FERC) about the feedstock potential for the region.  
Conversely, in our interview process, there was an overall expression of uncertainty about the political 
will in the region, the organizational capacity (education, technical knowledge, market sophistication) 
and similar uncertainty about the political will and level of political sophistication within the region.  
One interview subject expressed their surprise that “there were people up there supporting renewable 
energy” and another expressed that when people from the region come to Sacramento to advocate 
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for an issue they “leave us with a less than favorable impression” about their ability to follow through 
with a process “without blowing the whole thing to smithereens politically and operationally”.    
The limited contact we had with Washington, D.C. interview subjects reflected the standard “inside the 
beltway” knowledge level with an explanation of where the region was taking more time than 
discussing the issue itself.  The North Coast Region should consider all of these conditions as an 
opportunity.  There is room for improvement and market opportunities will likely see parallel 
improvements with a change in strategy to address these gaps.  
 
Strategy 2. –  Increase local and regional energy knowledge and c apacity for engagement  
Develop and deliver educational materials, technical assistance, and programming for local decision 
makers, county staffs, and development partners to increase their familiarity with CA energy policy, 
the logistics and economics of biomass energy development, transmission and interconnection, and 
the ecological and social dimensions of biomass energy.  This will facilitate regional participation and 
success in the emerging field of opportunity for biomass energy.     
 
Examples of these materials and process could include: Sample Energy Elements for County General 
Plans, local ordinance and code examples, training for local planning staff, GIS tools, etc.  
 
These materials, tools, trainings, and potential related site visits and presentations, should educate 
and engage regional decision makers, staff and the general public regarding not only potential 
biomass to energy projects but also the overall renewable energy landscape for their individual 
jurisdictions and the region as a whole.   
 
Challenge 3. – Financing biomass energy projects while ensuring eq uitable benefits for 
counties-of-origin.   
While rural counties across the North Coast region contain significant volumes of potentially available 
biomass feedstock, local counties, communities and businesses rarely have the financial resources to 
actively participate in financing energy projects that ensure equitable financial returns to those 
counties and communities where the biomass feedstock is derived.  The export of natural resources-
derived revenues with limited financial returns, evidenced through the industrial timber model, 
provides little direct and long-term benefits beyond labor and associated income tax revenues.  
Exporting all of the revenues from counties-of-origin represents both an undesirable and inequitable 
model of renewable biomass energy development.  
    
Strategy 3. – Engage urban and suburban power customers  
For small communities and rural counties to leverage their limited financial resources to become true 
equity partners in renewable energy projects drawing from biomass resources originating within their 
jurisdictional borders, new and unique partnerships will be needed.   
Many of the rural North Coast Counties and have some liquid assets, and most all have the ability to 
issue bonds and borrow money at low interest rates.  Rural public utilities also may have cash-on-
hand that could be invested.  Unlike IOU’s, most private companies, external POUs and local 
institutions, either through statute or mission, reinvest revenues in communities-of-origin.  Investing as 
minority equity partners with end-of-line customers may represent a real opportunity for equitable 
renewable energy development.  While such arrangements are outside of the norm and complicate 
project financing, they also share risk and benefits among the counties-of-origin, and those that will 
benefit most from the renewable energy both as a mandatory part of their portfolio under AB 32, and 
as a long-term revenue stream.  Joint Power Authorities between urban and rural partners might 
provide the legal structure to achieve such projects.     
 
This strategy will require developing working relationships with end-of-line power customers such as 
IOUs and POUs representing urban customers.  Clearly defined and widely supported regional 
organizing and leadership will be crucial to the success of this strategy.  Convening interested urban 
utilities, rural county leaders, and rural public utilities might serve as a useful first step in exploring 
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opportunities and challenges associated with this model.  An initial step might include forming a North 
Coast regional ESCO project and to help drive the investigation and forge the necessary partnerships. 
 
Challenge 4. – Financing R&D, demonstration, and technology commer cialization for “scale-
appropriate” emerging technologies 
Many current biomass industry experts and others who have studied the issues state that a 15-25 MW 
facility is the minimum capacity required for a stand-alone biomass energy operation to pencil out. 
The current operating facilities bear this out as smaller facilities are not currently present, either 
regionally or nationally, even where sufficient collectible feedstock supply is potentially available.  One 
of our key interviews stated, “If this was possible someone would already be doing it.”  Furthermore, 
federal programs like the US DOE’s Office of Energy Efficiency and Renewable Energy (EERE) 
contain specifications that ensure that small-scale energy technologies, such as those most 
appropriate for woody biomass and distributed generation, do not qualify for funding.    
 
Projects appropriately scaled to economically available and socially acceptable biomass feedstock 
supplies would in many instances have to be considerably smaller (1-10MW) than is currently feasible 
given commercially available conversion technologies.  While feedstock costs and energy pricing are 
major factors, this lack of commercially available small-scale conversion technologies represent a 
major impediment to progress.  While there is a long-standing argument that such plants would not 
achieve the necessary economies of scale and would have exorbitant operating costs, the availability 
of lower capital-cost technologies could help to overcome these challenges.        
 
Creating incentives that could facilitate the deployment of smaller, localized, facilities while also 
creating greater opportunities for appropriately scaled facilities to be co-located at existing operating 
sawmills in the region will be critical.  Working with regulators (EPA, CARB, regional AQMDs et al) will 
be a crucial part of this process.  
  
Strategy 4.  – Leverage available funding  
One example would be advocating for the Public Interest Energy Research program, funded through 
the “Public Goods Charge.”  This existing program, up for PUC re-authorization, uses ratepayer 
contributions to help advance appropriate renewable energy technologies that do not otherwise 
represent the priorities of larger utilities and the mainstream energy sector.  The long-term economic 
viability of many projects and technologies that would be most appropriate for biomass energy in the 
North Coast Region could benefit from similar programs.  
 
Likewise, minor changes to the US DOE programs, qualifying smaller-scale technologies for R&D, 
demonstration and commercialization funding assistance would help companies currently solely 
dependent upon private financing.   
 
Maintaining and/or amending these policies and programs would likely require collective action on the 
part of a broad-based constituency.  Organizing stakeholders from rural counties both across the 
North Coast region and across CA could help to sway decision-makers towards supporting the 
necessary policies to facilitate these investments.  NCIRWMP may serve as a key entity for 
organizing and shared strategy development on this front.    
 
Challenge 5. – Securing socially and ecologically appropriate biom ass supply 
Securing adequate biomass feedstock to both secure financing and profitably operate a biomass 
energy plant is a tall order.  While this is theoretically easier when dealing with private feedstock 
sources such as industrial timberland owners and/or sawmills, it is still extremely difficult and risky to 
lock in long-term contracts in the range of 10-20 years, which is the desired duration for attracting 
financing at reasonable interest rates.  
 
Federal lands represent a large portion of the land base and potential feedstock source in many of the 
North Coast counties.  10-year stewardship contracts would likely provide the necessary contractual 
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assurances necessary to finance new projects not associated with existing sawmills within the North 
Coast region.  
 
Strategy 5. –  Work on project development through partnerships a nd collaboration   
Regardless of land ownership and feedstock sources, collaboration and partnerships will be 
necessary to put together secure biomass supply contracts with the level of assurance necessary to 
attract private or public financing.In the private sector, existing mills and industrial landowners can 
explore opportunities for partnership.  Given that energy production is not the core business of most 
such companies, private sector partnership and financing assistance may well be required to direct 
their feedstocks towards publicly beneficial biomass energy projects. 
 
Challenge 6. -  Feedstock transportation costs and supply density d oes not align with available 
economically feasible conversion technologies  
We heard both from our interviews, and documented in the analyzed literature, that there is a rough 
formula of costs associated with the distance of “field to facility” in regards to feedstock delivery, which 
dictates an economic haul distance under current market conditions of approximately 30-45 miles.  
There is rarely enough biomass feedstock available within this haul distance to support plants that 
would operate at an economically feasible scale (approximately 15-25 MW) given commercially 
available conversion technologies.  This is part of the reason that existing plants in the region are all 
either co-located or in close proximity to sawmills, where biomass accumulates as a waste product 
rather than a primary product that must carry its own harvest, processing and transportation costs.  
 
Strategy 6. –  Strategically target new facility locations      
Two factors; increasing diesel fuel prices and increasing electricity values, should help to facilitate this 
strategy by making smaller dispersed facilities more economically feasible.  Increasing diesel prices 
will make economic haul distances shorter, while increasing the price paid for energy should improve 
the economics of financing and operating smaller plants.  While these two factors could also improve 
the economics of larger plants in some places, they generally will work together to make smaller 
plants more feasible.  This is also beneficial in terms of limiting greenhouse gas emissions if 
comparing open pile burning of slash with the small sphere transportation circle and a more controlled 
feedstock combustion environment.  
 
When dealing with public lands, collaboration is paramount in both reaching broadly supported 
agreements about how to manage forest ecosystems for any type of sustained harvesting, and in 
reaching agreements about the amount of biomass and nature of contracts that will be publicly 
acceptable.  Public land management is notoriously contentious in the North Coast region, where 
appeals and litigation of projects targeted and implementing any kind of vegetation management on 
National Forests is the norm.  Collaborative landscape restoration and stewardship is emerging is the 
dominant model of management across public-lands dominated parts of the American West.  Where 
stakeholders work together to reach broadly supported agreements, combined with occurrences of 
the U.S. Forest Service and/or the U.S. Bureau of Land Management working within that “zone of 
agreement”, 10-year stewardship contracts are being implemented.  These types of arrangements 
could assure base feedstock supply for biomass energy projects and they are the models that we 
should also pursue in the North Coast region.  The Yreka project is an emerging model of this 
approach in this region.  
 
Challenge 7. – Renewable Energy Pricing 
Discussion of pricing for renewable energy, while key to overall success, is simply the last set of 
numbers in the long formula that constitutes feasibility.  The necessity to increase the value of the 
resulting energy is affected when the other costs in the formula - engineering, plant cost, cost of 
money, emissions controls, permitting, operation and maintenance, feedstock costs, transportation 
and transmission costs are optimally adjusted. Any regional strategy, reflecting both common and 
very site-specific strategies, needs to examine all of the numbers in the formula.  
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That being said, pricing for biomass energy, even when listed as renewable under the California's 
Renewable Portfolio Standard is still currently based upon price of natural gas, in contrast to wind and 
solar which have additional pricing incentives/requirements.   
 
One adjustment that could be made would be to differentiate between solar and wind on the one 
hand, and biomass and geothermal on the other.  The former are intermittent and are generally 
accredited with only a 30% availability during peak, whereas the latter is accredited with 100% (i.e. 
base load power). The development of intermittent renewable energy brings with it the requirement to 
develop a similar amount of natural gas as “firm” power.  Biomass/geothermal power requires no 
natural gas back-up.  Firm power is worth more and may be seen as being worth more by markets 
other than and including IOUs.  Additionally including biomass/geothermal in the same accelerated 
depreciation schedule afforded to wind and solar would be beneficial to any potential project 
calculations.  
 
 The CPUC, according to a recent FERC ruling, has the authority to reset pricing (feed in tariffs) that 
could accomplish at least one of these goals.  
 
Strategy 7. – Advocate for fair-accounting energy p ricing and feed-in tariffs that acknowledge 
the many ancillary benefits of biomass energy. 
With a recent ruling from the Federal Energy Regulatory Commission (FERC 2010), the California 
Public Utilities Commission  (CPUC) may  “employ a multi-tiered resource approach for determining 
avoided costs, which would set different levels of avoided costs and thus different avoided cost rate 
caps for different types of resources, could comply with the Public Utility Regulatory Policies Act and 
FERC regulations.”  A proposal to the CPUC justifying additional feed in tariffs for biomass energy is 
certainly a viable strategy.  
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High Priority Projects in the North Coast Region 
 
We have identified four projects that appear to meet the criteria of being ecologically and socially 
compatible with NCIRWMP principles and goals, while also being in mature states of feasibility 
analysis and/or development.  They are as follows:  
 
1.  Trinity River Lumber Combined Heat & Power (CHP )  
 
Location – Weaverville, Trinity County 
 
Project Description –  Biomass to Energy Combined Heat and Power Facility.  Proposed as a 
partnership between the Trinity River Lumber Company (TRL), Redding Electric Utility and Trinity 
Public Utilities District 
 
Status – A preliminary feasibility study has been completed for an approximately 11 MW 
cogeneration system.  Current power pricing limits feasibility.  Trinity River Lumber has received a  
$ 250,000 Woody Biomass Utilization Grant to conduct advanced engineering on a boiler system that 
could provide heat for their dry-kilns and provide the opportunity for cogeneration of electricity when 
and if economics of electricity generation and sales improve. 
 
Current challenge(s) –  Unclear whether project could meet air quality standards, water needs.  
Electric pricing limits feasibility of cogeneration of heat and electricity.  Further feasibility analysis and 
engineering required prior to decisions about project development.  
 
Suggested strategies – Support the completion of the feasibility analysis and engineering.  Aid in 
collaborative public process in advance of air and water permitting if feasibility is determined.  Assist 
in identifying and securing additional capital financing, tax credits and loan guarantees if feasibility is 
proven.  This project should be considered for submittal to the California Public Utilities Commission 
as a pilot project..  
 
2.  Yreka/Timber Products Company (CHP) 
 
Location – Yreka, Siskiyou County 
 
Project Description – CHP facility proposed at 15.7 mW that would provide steam to Timber 
Products Company veneer mill and make additional thermal load available for district heating, as well 
as provide electricity to the grid. 
 
Status – Although this feasibility study for this project was funded  through the Federal Energy 
Management Program (FEMP), and endorsed by the Klamath National Forest and studied by a team 
from the National Renewable Energy Lab, there are still significant financing challenges that are yet to 
be resolved.  The project shows feasibility, but was partly depending upon continued Department of 
Energy and USDA support for development, which with the FEMP program can only happen with 
federal ownership of the facility.  
 
Current challenge(s) – The project will still require advanced engineering, financing, power purchase 
and transmission agreements, and permitting.  No collaborative process and some dependence upon 
supply from federal lands means that environmentalist appeals are likely, especially given the long 
delays in permitting for the Roseburg facility, also in Siskiyou County. 
 
Suggested strategies – Continue to seek federal support under Woody Biomass Utilization Grants 
program.  Engage local environmental community in conversations about biomass supply from federal 
lands and air quality permitting in an attempt to avoid project delays. Requirements and feasibility of 
partial financing through local municipal bonding may be worth investigating as well.  
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3.  Biochar Demonstration Project : Redwood Forest Foundation Inc. (RFFI)  
& Mendocino County Woody Biomass Working Group (WBWG)  
 
Location – Usal Redwood Forest, and vineyards, Mendocino County 
  
Project Description –  Demonstrate commercial viability of small-scale pyrolitic conversion of woody 
biomass to agricultural grade charcoal, also known as biochar.  Biochar is a promising carbon rich soil 
amendment with multiple benefits. 
 
Current Status – Technology and vendor have been identified, as has supply.  Robust collaborative 
process should ensure social acceptance.   
 
Current challenge(s) – Financing 
 
Suggested strategies – Seek federal or state program assistance to help finance and demonstrate 
commercial feasibility 
  
4.  Biomass Heating of State Campus Facilities 
 
Location  – Mendocino, Humboldt, Trinity, Modoc, Siskiyou 
 
Project Description – Currently, there are a number of state campus facilities (i.e. Department of 
Corrections/CalFire Conservation Camps in Trinity, Modoc, Siskiyou and Mendocino) that could 
relatively easily implement cost-saving biomass to energy projects by converting their existing fossil 
fueled boiler heating systems to woody biomass boilers.  These projects could be developed either as 
a package (which might bring down the cost of borrowing) or individually.  
 
Current Status – Several sites have completed pre-feasibility studies that show encouraging 
feasibility in terms of simple payback on investment and annual cost savings, as well as available 
feedstock supply. 
 
Current challenge(s) – State budget challenges mean that completing full feasibility studies and 
financing the retrofits may require outside sources of capital. 
 
Suggested strategies – Investigate creative financing options, such as Energy Service Companies 
(ESCOs) that could take advantage of tax incentives such as new market tax credits and investment 
tax credits, to finance and potentially operate the projects.  The state could then pay down the 
investment through their monthly energy savings meaning that there would be no immediate cost 
increase for the facilities and the state would eventually begin to realize considerable monthly savings 
once the capital costs were paid down.  These project could be developed as a package of multiple 
facilities, or individually. 
 
5.  Modoc County Sage Steppe Project 
 
Location -  Modoc County 
 
Project Description –  This project could springboard from a recent environmental record of decision 
(ROD) that was a result of a 9-year collaborative process between the United States Forest Service, 
U.S. Bureau of Land Management, and Modoc County citizens that proposes juniper reduction on 4 
million acres of public and private land over a 50 year period.  Available biomass volumes will 
increase from approximately 70,000 bdt/yr to over 200,000 bdt/yr over time.  
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Current Status -  Juniper reduction on both public and private lands is under way.  Resulting biomass 
is presently transported to power plants in Burney and Honey Lake.  The center of the Sage Steppe 
project is beyond the presently feasible transportation limit of existing markets.  A comprehensive 
biomass availability assessment is near completion. 
 
Current Challenges  – The isolation of Modoc County, limited transmission availability and lack of 
waste heat user may require a newer scale-appropriate technology not yet ready for 
commercialization. Although the base environmental document is complete and accepted, federal and 
state funding will be required for annual planning and treatment activities, which is not assured. 
 
Suggested strategies -  Increase feasibility by having project designated as a state “pilot”, making it 
eligible for additional public funding; investigate all potential markets, local distributed power, public 
utilities districts, Community Choice Aggregation municipalities and IOU’s; identify waste heat user; 
develop additional publicly owned transmission capacity. 
 
Other projects in planning stages:  
 
1. College of the Siskiyous Biomass Heating Project  – Siskiyou County 
In the early planning stages this project proposes to heat on of the College of the Siskiyous campuses 
via biomass.  With a goal of combining college curriculum surrounding natural resources 
management, this project can demonstrate that opportunities to build regional technological capacity 
can accompany on the ground projects.   
 
2.  Ft. Bragg Biomass Facility – Mendocino County  
This is a local planning discussion surrounding either a stand alone or combined heat and power 
(CHP) facility in the Ft. Bragg area.  In the planning stages since 2008, this project is still in search of 
adequate financing to move through subsequent planning stages.  Three potential sites have been 
identified and a number of studies of feedstock supply have been conducted.  Estimated facility size is 
in the 15MW range.   
 
3.  Various Municipal Campus Projects – Region Wide  
Preliminary pre-feasibility studies have been conducted for biomass district heating systems for a 
number of municipal facilities within the region.  
 
4.  Biomass Ethanol Production Feasibility Study – Del Norte County 
Spearheaded by the Tri-Agency Economic Development Authority, this is feasibility study to 
determine the feasibility of constructing a woody biomass fueled cellulosic ethanol production facility 
in Del Norte County.  The project has received funding from the local Resource Advisory Committee 
and is moving forward.  
 
5.  Sonoma Biochar Initiative – Sonoma County 
This is a community-based group that has been meeting monthly with county government agencies to 
promote biochar. Under the informal moniker of the Biochar Working Group, they meet with the 
Regional Climate Protection Authority (RCPA, lead agency), Sonoma County Water Agency (SCWA), 
and the Sonoma County Agriculture Preservation and Open Space District. The group is also looking 
into developing a west coast biochar conference with a focus on practical agricultural applications in 
2012. 
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Moving Towards a Unifying Regional Strategy  
 
In light of the future energy demands of urban and suburban California and the increased targets for 
renewable energy under California’s Renewable Portfolio Standard, there appears to be a unique 
opportunity for the development of urban / rural partnerships when it comes to the matter of 
renewable energy production, transmission and end use customers and organizations.  
 
In our discussions and interviews with a number of urban leaders and state level policymakers and 
staff there appears to be an awareness convergence developing that will facilitate the development of 
a new “Energy 2.0 ” operating system for California that could be based on collaborative agreements 
and partnerships where local communities, urban and rural, leverage each others assets to their 
mutual benefit.  
 
Leveraging Mutually Beneficial Goals  
 
California imports more electricity from other states than any other state with a large part of that 
coming from resource driven production in Oregon and Washington (U.S. EIA, 2011).  The majority of 
California’s power usage is in urban areas, however use per capita in rural areas can run higher due 
to both a lack of economies of scale and less investment in conservation strategies.  
 
Many urban and suburban areas are emphasizing renewable energy as a priority, in some cases 
setting their sights on targets above the Renewable Portfolio Standard, and paying a premium to 
insure its delivery.  In our interviews with both urban and rural leaders we found a unique point of 
synergy in that rural areas are motivated to pursue renewable energy production and have the 
resources available to produce if the proper investment was made (CED, 2009).  Urban areas, and 
especially urban public power entities, have been issuing RFPs for new power facilities and supply 
(LADWP, 2010).  We forsee this trend to continue and increase with increasing local political will in 
urban and suburban areas to support renewable energy, specifically renewable energy generated 
within California.  
 
Upgrading to Energy 2.0 for California’s North Coas t 
  
As discussed at the beginning of this document, the rural counties of the North Coast of California are 
diverse in their mix of resources, topography and utility service providers.  However, there are a 
number of common challenges including rural geography, resource dependent economies, high 
poverty, low education levels, aging populations, poor access to markets and historically low levels of 
investment in technology and human capital. These challenges can forge a unified mission for the 
development of renewable energy production and utilization within which biomass energy can play a 
role.  
 
In order to take the next steps in this endeavor we have listed a few key recommendations to get the 
region moving in that direction.  
 
1. Build Regional Energy IQ  
Knowledge is power and in this case the power is defined in terms of both regional strength and 
energy production and delivery. A significant effort should be made in increasing the Energy IQ for the 
region.  Starting with local elected leaders and staff, wide distribution of how energy markets work, the 
status of the local and regional infrastructure and the resources available to local governments and 
private enterprise are all key points to be included in increasing the regional Energy IQ.   
 
2.  Enhance Networks, Outreach, and Advocacy 
As previously discussed there is a unique convergence happening with the recent analysis of 
renewable energy resources on the North Coast, the emergence of unique energy governance 
structures in urban areas and the recent increase in the RPS standard.  Rural supply, meet your new 
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best friend, urban demand.  At times, these two factions have been at odds on a range of issues but 
the coalescing on the renewable energy issue demands that this relationship be healed, nurtured and 
expanded on to the economic benefit of both regions.  
 
3. Organize Regionally 
Individually the rural counties of the North Coast hold little sway in Sacramento and Wall Street, 
especially in the current dynamic economic environment.   Examples of regional organizing from the 
North Coast Region are few but those examples demonstrate success when they are implemented.  
NCIRWMP is one of those entities, as is Redwood Coast Connect that was initiated by Redwood 
Coast Rural Action (RCRA) to initiate the implementation of high-speed Internet infrastructure within 
the region. Organizing regionally around Energy 2.0 for the North Coast is crucial to insure that both 
the economic and ecologic benefits are maximized for the people and landscapes of the region.  
 
3.  Enhance Networks, Outreach, and Advocacy 
As previously discussed there is a unique convergence happening with the recent analysis of 
renewable energy resources on the North Coast, the emergence of unique energy governance 
structures in urban areas and the recent increase in the RPS standard.  Rural supply, meet your new 
best friend, urban demand.  At times, these two factions have been at odds on a range of issues but 
the coalescing on the renewable energy issue demands that this relationship be healed, nurtured and 
expanded on to the economic benefit of both regions.  
  
4. Leverage An Existing Entity To Drive The Process  
The North Coast counties will benefit to the extent that they are represented at the table and to the 
extent that they able to apply technical, social and political expertise to their participation.  The rural 
counties and urban centers alike stand to benefit from the potential of speaking with a single regional 
voice.   
 
There is little need to remake the wheel to get these efforts underway since a number of regional 
organizations exist, including NCIRWMP, that include representation from elected members in each 
county.  In our review of the current political environment, state agency assistance available and 
future market demands, it would not take a great effort to build this process into an existing regional 
organization’s portfolio of services offered to their county government members.   
 
The collaborative structure of NCIRWMP and its ability to bring together the collective energies and 
intent of the 7 North Coast counties offers a significant opportunity for the member counties in their 
exploration of renewable energy and sustainable development opportunities.  
 
Conclusion 
 
We are at a unique point in time, considering the rapidly changing energy environment in California 
and the combination of urban demand and potential rural supply.   
 
This is more than putting solar panels in a desert or windmills on a hill.  Energy 2.0 for the North 
Coast could be a method to integrate the renewable energy and environmental values of the state 
with long-term local economic sustainability, self-worth and success. The region comprising the 
IRWMP can be a key player in assisting the State of California’s to meet its renewable energy goals 
but not without adequate financial and organizational support.  We would encourage local, state and 
federal representatives to assist in lending adequate support in pursuit of these objectives.  
 
With a well thought out strategy that engages, supports and reinforces local elected leadership, the 
North Coast’s energy resource counties could represent an un-stoppable force that delivers 
unmatched environmental and socio-economic benefits.   Now is the time to act.  
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Agency and Regulatory Addendum 
 
Federal  
 
Federal Energy Regulatory Commission (FERC)  - http://www.ferc.gov/  
From their website: “The Federal Energy Regulatory Commission, or FERC, is an independent 
agency that regulates the interstate transmission of natural gas, oil, and electricity. FERC also 
regulates natural gas and hydropower projects. Mission: Reliable, Efficient and Sustainable Energy for 
Customers. Assist consumers in obtaining reliable, efficient and sustainable energy services at a 
reasonable cost through appropriate regulatory and market means.” 
FERC potential influence on biomass to energy strat egy:  FERC’s role would be limited but may have 
an effect on transmission projects that have interstate ramifications. Examples would include 
California’s Renewable Energy Transmission Initiative, Western Renewable Energy Zones and 
potentially upgrades to the California-Oregon intertie.  General monitoring of FERC’s involvement and 
advocacy opportunities in these projects would be a part of any long term strategy.  
 
U.S. Department of Energy (DOE) – http://www.energy.gov/ 
From their website: “The Department of Energy's overarching mission is to advance the national, 
economic, and energy security of the United States; to promote scientific and technological innovation 
in support of that mission; and to ensure the environmental cleanup of the national nuclear weapons 
complex.”  
DOE Potential influence on biomass to energy strate gy:  DOE could be an advocate in both pilot 
program funding and technology research funding.   Although it appears that no current funding 
specific to wood based bio energy this would be something to focus on in any federal advocacy.  
There may also be an options with DOE (similar to the RUS/FFB option mentioned below) to work 
with DO Treasury as a financier with DOE acting as a loan guarantor.  
 
U.S. Department of Agriculture (USDA) – Although the USDA will have an obvious influence, 
through the U.S. Forest Service, on feedstock levels for biomass energy on the North Coast, for the 
sake of this document we are going to limit their influences to funding and potential pilot programs and 
policy issues.  
 
USDA - http://www.usda.gov  Rural and Community Development  - http://tinyurl.com/4krke96 
USDA potential influence on biomass to energy strat egy:  USDA proper, in addition to its Rural and 
Community Development branch, has a number of grant and loan guarantee programs for both 
feasibility and facility construction.   Additionally, the Rural Utility Service, 
http://www.rurdev.usda.gov/Utilities_LP.html, has some potential larger financing options available in 
conjunction with the Federal Finance Bank (FFB) where FFB would be the financing entity and RUS 
would act as the loan guarantor.  Loans have the potential to be made at the current Treasury rate.  
 
US Forest Service - http://www.fs.fed.us/ 
USFS potential influence on biomass to energy strat egy:   As identified earlier in this document, the 
USFS has a significant impact on the feedstock opportunities related to biomass energy projects and 
should be encouraged to participate and support regional collaboration and stewardship contracting 
agreements to insure both forest and ecosystem health while insuring adequate and sustainable 
feedstock supplies.    There are (number) national forests within the North Coast Region.  Working 
towards unified regional engagement with these national forest contacts should be a part of any 
regional strategy.  
 
 
 
 
 



 

52 | Page 

 
U.S. Environmental Protection Agency (U.S. EPA) – http://www.epa.gov/aboutepa/whatwedo.html 
From their website: The mission of EPA is to protect human health and the environment.  EPA's 
purpose is to ensure that: all Americans are protected from significant risks to human health and the 
environment where they live, learn and work; National efforts to reduce environmental risk are based 
on the best available scientific information; federal laws protecting human health and the environment 
are enforced fairly and effectively; environmental protection is an integral consideration in U.S. 
policies concerning natural resources, human health, economic growth, energy, transportation, 
agriculture, industry, and international trade, and these factors are similarly considered in establishing 
environmental policy; all parts of society -- communities, individuals, businesses, and state, local and 
tribal governments -- have access to accurate information sufficient to effectively participate in 
managing human health and environmental risks; environmental protection contributes to making our 
communities and ecosystems diverse, sustainable and economically productive; and the United 
States plays a leadership role in working with other nations to protect the global environment. 
U.S. EPA potential influence on biomass to energy s trategy:  The most significant and timely impact that 
the U.S. EPA can have on biomass energy is in their rulemaking in regards to emissions.   On 
February 21, 2011, EPA established Clean Air Act emissions standards for large and small boilers 
and incinerators that burn solid waste and sewage sludge. These standards cover more than 200,000 
boilers and incinerators that emit harmful air pollution, including mercury, cadmium, and particle 
pollution.  If these revised standards hold as written the effects on smaller scale biomass to energy 
facilities will be minimal.   
Complete documentation: http://www.epa.gov/airquality/combustion/actions.html#feb11 

State of California 
 
California Energy Commission (CEC) – http://www.energy.ca.gov/commission/index.html 
The California Energy Commission is the state's primary energy policy and planning agency.  The 
CEC has a produced a number of biomass energy and feedstock inventory studies which are cited in 
this document.  
CEC potential influence on biomass to energy strate gy:  The influence that the CEC can have on 
biomass to energy projects is wide and deep including the public goods charge and renewable energy 
transmission initiative to name a few.  
 
Public Utilities Commission (PUC) - http://www.cpuc.ca.gov/PUC/ 
From their website; “The CPUC regulates privately owned electric, natural gas, telecommunications, 
water, railroad, rail transit, and passenger transportation companies.  The CPUC serves the public 
interest by protecting consumers and ensuring the provision of safe, reliable utility service and 
infrastructure at reasonable rates, with a commitment to environmental enhancement and a healthy 
California economy.  We regulate utility services, stimulate innovation, and promote competitive 
markets, where possible.”  
CPUC Potential influence on biomass to energy strat egy:  Feed in tariff, mandatory improvements of 
transmission capacity 
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California Air Resources Board (CARB) – http://www.arb.ca.gov/homepage.htm 
From their website: “California's Legislature established the Air Resources Board (ARB) in 1967 to: 
Attain and maintain healthy air quality, Conduct research into the causes of and solutions to air 
pollution and systematically attack the serious problems caused by motor vehicles, which are a major 
cause of air pollution in the State. Since its formation (see a history of ARB), the ARB has worked with 
the public, the business sector, and local governments to protect the public's health, the economy and 
the state's ecological resources through the most cost-effective reduction of air pollution.”  
CARB potential influence on biomass to energy strat egy : Most of the impacts of CARB on          
biomass to energy projects take effect through the local Air Quality Management Districts listed below.  
These would include enforcement of existing emissions thresholds and negotiation and analysis of net 
carbon life cycle emissions.    
 

Regional Air Quality Management Districts (AQMDs) -   http://www.arb.ca.gov/capcoa/roster.htm 
There are four AQMD’s that regulate the region.  They are as follows:  
North Coast – http://www.ncuaqmd.org/ 
Northern Sonoma – http://www.arb.ca.gov/capcoa/roster.htm#NORTHERN1 
Mendocino - http://www.co.mendocino.ca.us/aqmd/index.htm 
Modoc – http://www.arb.ca.gov/capcoa/roster.htm#MODOC 
Siskiyou - http://www.co.mendocino.ca.us/aqmd/index.htm 
 AQMDs’ potential influence on biomass to energy str ategy : Potential emissions from biomass to 
energy facilities are analyzed by these regional AQMDs.  With any potential biomass to energy project 
that has the possibility of emissions the AQMD with jurisdiction should be consulted from pre-
feasibility all the way through the environmental assessment to, potentially, project completion.  
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Electric Utilities and Related Organizations Addend um 
 
Investor Owned Utilities (IOUs) 
 
California has a handful of investor owned utilities and, when their customer bases are combined, 
they serve the vast majority of California’s power customers.     
 
There are two IOUs operating within the region: 
 
Pacific Gas & Electric (PG&E) - http://www.pge.com/  
Pacific Gas and Electric Company, incorporated in California in 1905, is one of the largest 
combination natural gas and electric utilities in the United States.  PG&E serves customers in four of 
the seven counties in the region:  Humboldt, Mendocino, Sonoma and Trinity 
 
Pacificorp (also known as Pacific Power) - http://www.pacificpower.net  
Formed in 1910, PP&L started from several small electric companies and served 7,000 customers in 
Astoria and Pendleton in Oregon, and Yakima and Walla Walla in Washington.  Pacific Power serves 
customers in three of the seven counties in the region:  Del Norte, Modoc and Siskiyou.  
 
Coops 
 
The typical co-op, or "mutual association" as they were sometimes referred to, usually consisted of a 
small group of neighbors, maybe three or four adjoining farms, or a dozen or so inhabitants of a rural 
community. Together they dug the holes, set the poles and strung the wires by hand, connecting their 
homemade electrical systems to a small generator, usually diesel-fired, which would be adequate to 
power a couple lights for each house and barn, plus a few small motors or other minimal use 
appliances when the plant was fired up.  There is only one electric co-op within the North Coast 
Region.  
 
SVE (Surprise Valley Electric Corporation) - http://www.surprisevalleyelectric.org/  
Founded in 1936 as part of the wave of the Rural Electrification Act, SVEC has continued to grow 
throughout the rural areas and communities of northern California, southern Oregon and northwest 
Nevada. In 2009 SVEC served 6175 meters and 2219 miles of line.  SVEC historically has purchased 
a large percentage of its power from the Bonneville Power Administration (BPA) because its service 
area is located within the Bonneville service boundary. Surprise Valley is the only California co-op that 
can purchase wholesale electricity from that federal power agency.  SVEC serves customers in just 
one of the counties in the region:  Modoc 
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Publicly Owned Utilities (POUs) 
 
These are publicly owned entities that, by and large, operated through a special district governance 
model or operate as a subset of an incorporated city.   With governing boards chosen by the 
electorate (or at least reporting to a similar board) these entities operate in accordance with 
California’s public meeting laws and work for the public good within their designated spheres of 
influence.  
 
There are four POUs operating within the region: 
 
Trinity Public Utilities District (TPUD)- no websit e available 
 Established in the early 1980’s the TPUD began with a small service encompassing only the county 
seat of Weaverville and has made a slow determined expansion to its current service area of almost 
¾ of the county.   The TPUD is a special district and has an elected board of directors that is 
independent of any other municipal organization.   Although the TPUD has the authority to operate in 
the entire county, the geographic area south of the Highway 3 / 36 junction and the area west of the 
Cedar Flat Bridge on Highway 299 are both still served by PG&E.   TPUD’s source of electric 
generation is the turbines associated with Trinity Dam as part of the Central Valley Project.  TPUD 
has an allocation of 25 megawatts out of the 140 megawatts generated from this project and is does 
not have the authority to sell or utilize this allocation outside of the boundaries of the county.   
Currently TPUD only utilizes approximately 5 megawatts of this allocation.  The TPUD is located 
within Trinity County.  
 
Shelter Cove Resort Improvement District - http://www.sheltercove-ca.gov/  
This is a special-purpose district established in 1965 and was formed for the purpose of installing and 
maintaining facilities that provide electric, water and sewer services for the Shelter Cove Sea Park 
Subdivision.  The District also manages the greenbelt areas within the development, the day use 
airport and the Shelter Cove Volunteer Fire Department. Shelter Cove is located in Humboldt County.  
 
City of Ukiah – http://www.cityofukiah.com/pageserver/?page=utiliti es_main  
Ukiah Public Utilities is Mendocino County's only customer-owned utility. Your utility supplies 
electricity, water and wastewater treatment to Ukiah's 15,000 plus residents and businesses. Ukiah 
Public Utilities is governed by the City Council. The City Council is responsible for determining policy 
for the utilities. The Director of Ukiah Public Utilities is responsible for all utility operations and reports 
to the City Manager.  Ukiah is located in Mendocino County.  
 
City of Healdsburg - http://www.ci.healdsburg.ca.us/index.aspx?page=62  
With 11 employees in the electric department, the City-owned utility provides electric service to 5,579 
meters. The electric utility is responsible for power procurement for the City, compliance with various 
state and federal regulatory requirements, and providing conservation and renewable energy 
programs for its customers. It includes overseeing the City’s share of the Northern California Power 
Agency’s (NCPA) generation projects, the Federal Western Central Valley Project allocation through 
the Western Area Power Administration, as well as the City’s share of the California/Oregon 
transmission project and various long and short-term power contracts both for existing future power 
needs. The department is also responsible for the operation and maintenance associated with the 
reliable distribution of electricity to residential and commercial customers through the City’s 
interconnection with PG&E’s 60 thousand volt transmission line at Healdsburg’s Badger Electric 
Substation.  Healdsburg is located in Sonoma County.  
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Non-traditional Utility / Producers / Purchasers 
 
A new model that may be on the rise is a traditionally non-electric oriented utility that enters into 
power production for its own bottom line to produce its own power.   The most visible example of this 
is the region is the Sonoma County Water Agency.   
 
Sonoma County Water Agency - http://www.scwa.ca.gov/energy-sustainability-projec ts/  
With a number of water treatment facilities that have traditionally run on either purchased power or 
natural gas fired systems, in recent years the agency has issued bonds and employed other financial 
tools to make investments to reduce their long term baseline costs (and carbon footprint) by producing 
their own renewable energy.   Sonoma County Water Agency is governed by the members Sonoma 
County Board of Supervisors, acting as agency board of directors.  
 

Siskiyou County Power Authority -  http://www.co.siskiyou.ca.us/GS/spa.aspx   
In 1983, Siskiyou County and the Siskiyou County Flood Control and Water Conservation District 
entered into a joint powers agreement pursuant to Government Code 6502. The agreement created a 
public entity known as the Siskiyou Power Authority, and entity separate and distinct from its member 
entities. Its purpose is to operate and maintain power facilities at the Box Canyon Dam for the 
purpose of generating and selling 10 Mw of hydro-electric power.  The members of the Siskiyou 
County Board of Supervisors act as the directors of both the Flood Control and Water Conservation 
District and the Siskiyou Power Authority.  
 

Power and Water Resources Pooling Authority (PWRPA)  - http://www.pwrpa.org  
The Power and Water Resources Pooling Authority (PWRPA) is a Joint Powers Authority comprised 
of 9 Irrigation Districts that organized in 2004 under California State law to collectively manage 
individual power assets and loads. The Authority serves 15 water purveyors and spans a significant 
portion of the Sacramento-San Joaquin Valleys and coastal counties of California. The Authority's 
power load ranges from 20 to 120 MW from Winter to Summer consuming 290 to 520 GWH of energy 
annually to convey, treat, and recycle water for their growers and consumers. The Participants 
individual loads range from 2 to 35 MW. 

Although principally formed to coordinate power supplies, these districts and agencies recognize the 
interchangeability of water management and power requirements; accordingly, as the name reflects, 
the participants envision alternative water-management options and potential exchanges as a 
potentially significant role for the Authority.  Sonoma County Water Agency, Westlands Water District 
and Santa Clara Valley Water District are just a few of the participating members in PWRPA.  

 
Aggregate Power Purchasers 
 
In response to the historic wide range of small power producers that are connected to the grid and the 
significant amount of small to medium utilities that are purchasing power from multiple sources, 
aggregate power authorities have taken more and more of a role in coordinating multiple sales and 
purchases of power for public entities.   The Northern California Power Authority (NCPA) is the entity 
operating within the region.  
 
Northern California Power Authority (NCPA) - http://www.ncpa.com/  
NCPA is a not-for-profit joint powers agency that represents and provides support for 17 member 
communities and districts in Northern and Central California. NCPA was founded in 1968 as a forum 
through which community-owned utilities could prevent costly market abuses.  NCPA owns and 
operate several power plants that together comprise a 95% emission-free generation portfolio.  
NCPA’s members collectively reflect a 50% carbon-free resource portfolio.   
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Transmission and System Operators 
 
Historically much of California’s power was produced, transmitted and sold by one entity, Pacific Gas 
& Electric.  As the market started to be populated with Public Utilities (POUs) and other Investor 
Owned Utilities (IOUs) additional pressure was put on the electric grid in terms of power going in, 
power going out and how to supply peak demand.   Although controversial at the time (and still 
questioned by some in the industry) the solution that was implemented for much of California’s electric 
grid was to insert a regulatory agency into the scheduling and transmission operation.  
 
California Independent System Operator (CAISO)- http://www.caiso.com/  
In our seven county area the main system operator is the California Independent System Operator 
(CAISO).  CAISO manages the scheduling of power on the lines formerly managed by PG&E.  
An Independent System Operator (ISO) is an organization formed at the direction or recommendation 
of the Federal Energy Regulatory Commission (FERC). In the areas where an ISO is established, it 
coordinates, controls and monitors the operation of the electrical power system, usually within a 
single state, but sometimes encompassing multiple states.   
 
Western Area Power Administration (WAPA)  - http://www.wapa.gov/  
WAPA has separately regulated, and somewhat parallel, network of transmission lines.  WAPA 
markets and delivers reliable, cost-based hydroelectric power and related services within a 15-state 
region of the central and western U.S.  They are one of four power-marketing administrations within 
the U.S. Department of Energy whose role is to market and transmit electricity from multi-use water 
projects.   For example, WAPA enters the North Coast region in Trinity County due to the power 
plants at Trinity Dam that are managed by the Bureau of Reclamation and in Sonoma County, where 
the City of Healdsburg is also connected to the Western part of the Central Valley Project.   The 
Trinity Public Utilities District (TPUD) recently completed a direct-tie to the WAPA system, allowing the 
TPUD to receive and deliver power to the larger grid without having to transmit power over the CAISO 
system, depending on the final customer’s location and connections.  
 
Transmission Agency of Northern California (TANC) - http://www.tanc.us/index.html  
In a similar and somewhat complimentary role to NCPA, the Transmission Agency of Northern 
California (TANC) assists its publicly-owned Member utilities in providing cost-effective energy 
supplies to their customers, through long-term ownership or contracts for service over high-voltage 
transmission lines within California and the western United States.   
 
 


