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a.  Project Description:  
 
 
Ecological Background:  

More than 80% of Plumas County is covered by forest, most of which is managed by the US 
Forest Service. This abundant natural resource is a valuable asset to the small communities 
spread across this region for a multitude of reasons, not the least of which are the direct jobs 
supplied through the forest products and tourism industries and the high quality of life associated 
with living amidst the forests, mountains and waterways. However, there is another side to the 
magnificent natural amenities that has long been known by forest managers and is becoming 
increasingly well understood by lawmakers and the general public. While to an untrained eye 
Plumas County’s forests may appear to be a healthy, functioning ecosystem, the truth is that 
these forests are at significant risk of catastrophic wildfire.  
 
Historically, these forests were kept relatively open by frequent, low-severity fire. However, as is 
the case in many places across the West, the forests in Plumas County are now overly dense due 
to more than a century of largely successful fire suppression and changing forest management. 
Today, many small-diameter trees crowd the landscape and compete for limited water, nutrients 
and sunlight. More importantly, these low-value trees create a continuous source of fuel from 
forest floor to crown, resulting in dramatically altered fire behavior. Low-severity fires have 
become a thing of the past and now, when fires do occur, the likelihood for a catastrophic event 
is significant. The 65,000-acre Moonlight Fire of 2007 and the 75,000-acre Chips Fire are 
testimony to this fact.  
 
Not only does catastrophic wildfire result in vast swaths of dead trees, but it also has profound 
impact on soil structure and hydrologic processes. The intense heat generated by these types of 
fires vaporizes organic material in the soil and removes stored seed stocks, slowing natural 
regeneration pathways. This can lead to shifts in dominant cover types as slow-growing forests 
are replaced by more drought-tolerant shrub lands and grass savannas. Additionally, the extreme 
heat creates hydrophobic conditions on the surface of the soil, resulting in increased overland 
flow during precipitation events. This in turn leads to severe erosion in burned areas and causes 
damaging debris flows that impact areas of the watershed outside the fire perimeter.  
 
It is difficult to predict exactly what impact climate change will have on fire regimes in the 
Sierra, but it is likely that warmer temperatures and altered precipitation patterns will cause fire 
events to become more frequent and burn with increased severity. A longer, more intense fire 
season will have significant ecological, economic and public health consequences for rural 
communities.  
 
Economic Background: 

Catastrophic wildfires are clearly ecologically destructive, but they also have a profound impact 
on local economies. A recent article in the New York Times highlighted some of the economic 
hardships caused by this summer’s Rim Fire. The article, which reports on how a lack of summer 
visitors over critical periods directly resulted in layoffs, demonstrates just how dependent 



mountain communities are on summer tourism dollars.1 Plumas County is no exception. The two 
recent large fires here (Moonlight and Chips) hurt local businesses and their employees, 
particularly in the town of Chester, where the intense smoke choked the town and the entire 
Almanor Basin resulting in the tourism-based economy effectively losing the critical month of 
August.   
 
The increasingly frequent impact of wildfire on the tourism industry in Plumas County is 
heightened by the area’s growing reliance on this sector of the economy, as the economic 
influence of forest products sector shrinks. For much of the 1970s, 80s and early 90s, the timber 
industry was the primary economic driver in this rural part of northeastern California. However, 
beginning in the mid-1990s, a series of events began to unfold that lead to a decline in the timber 
industry. Increased environmental legislation made harvesting timber on public lands more 
difficult, a change in building materials decreased the demand for dimensional lumber, and most 
recently a sharp decline in the housing sector have all combined to reduce timber production in 
Plumas County from 177 million board feet (MMbf) in 1999 to 89 MMbf in 2011.  
 
Until recently, the impacts of the declining timber industry were softened by a coinciding 
increase in tourism and construction of second homes in Plumas County. This steady shift from a 
resource based economy to one dependant on construction and service industry jobs occurred 
with little concern until the economic downturn and collapse of the housing market in 2007/8. 
The Great Recession, coupled with the decline in the timber industry, has caused the 
unemployment rate in Plumas County, which hovered around 8% from 2000 – 2006, to rise 
steadily and eventually reach a high point of 16.8% in 2010, with some communities experience 
rates of over 20%.2 
 
As the economic downturn progressed and jobs became increasingly scarce, families began to 
pack up and move away from Plumas County. According to the 2000 and 2010 US census 
surveys, the county’s population fell by 4% during this time period.3 More telling, and indicative 
of future challenges to the economy of this region, is the fact that the number of people under the 
age of 18 decreased dramatically while the number of persons over 65 grew.  
 
High rates of unemployment and declining populations have an especially profound effect on 
public institutions that are critical to community wellbeing. As families move in search of new 
opportunities, schools face the harsh reality of declining enrollments and shrinking budgets. Too 
often this results in consolidation of two or more schools into one location and corresponding 
layoffs of teaching staff. Local hospitals, critical to community health, particularly as the county 
population ages, also face financial constraints as the number of patients dwindle. This is 

                                                
1 Hit Twice by Hard Times, a Town Works to Rebound, New York Time. Nov. 7th, 2013. 
http://www.nytimes.com/2013/11/08/us/hit-twice-by-hard-times-a-town-works-to-rebound.html 
(last accessed 11/14/2013) 
2 Plumas County Draft General Plan, 2013. Economic Element, page 102. 
http://plumascounty.us/index.aspx?NID=2116 (last accessed 11/14/2013). 
3 Plumas County Draft General Plan, 2013. Economic Element, page 99. 
http://plumascounty.us/index.aspx?NID=2116 (last accessed 11/21/2013). 



compounded by a decreasing ability to pay for services provided as families face increasing 
financial strain.  
 
The result is that it becomes increasingly difficult for schools and hospitals to operate sustainably 
and calls into question their long-term stability in the community. The loss of these critical 
institutions only perpetuates the larger trend, and further drives the community into economic 
decline.  
 
Project Goals: 
Given the complex nature of the problem described above, it is clear there is a distinct need to 
create new employment opportunities and bolster existing timber jobs in Plumas County. It is 
equally apparent that efforts must be taken to reduce the risk of catastrophic wildfire and the 
ecological and economic impacts associated with these events. Taken together, these efforts will 
not only serve to keep families here, but will also encourage additional development in the 
county.  
 
The non-profit Sierra Institute for Community and Environment (Sierra Institute), in tandem with 
local, state, and federal partners, has devoted a significant amount of time and resources over the 
past three years to develop and implement solutions to the challenges described above. These 
efforts have involved taking a holistic approach that has included in-depth social and economic 
analysis, thorough assessments of available resources and infrastructure, and most importantly 
significant outreach to local stakeholders and partner organizations. All of this work has resulted 
in a greater understanding of the interconnected nature of the environment, the economy and 
communities of Plumas County, and a deep-seated belief that it is crucial to address the 
symptoms of all three at the same time.  
 
Accordingly, the Sierra Institute has partnered with Wisewood, Inc. – a Portland, Oregon based 
firm with extensive experience developing state of the art thermal systems and wood processing 
facilities – to develop and implement a multi-phase project that will produce triple bottom line 
benefits in Plumas County by creating a market for small-diameter trees and slash generated 
during timber harvesting operations. This waste material, often referred to as woody biomass, is 
one of Plumas County’s most abundant natural resources. More importantly, removing it from 
the landscape presents a real opportunity to: 1) strengthen the forest products sector; 2) reduce 
the risk of catastrophic wildfire; and 3) to develop a renewable, less expensive source of fuel for 
critical institutions in Plumas County.  
 
In order to help develop a market for biomass, our team proposes to develop a series of projects 
that will ultimately create a demand for approximately 35,000 bone dry tons (BDTs) of forest 
biomass annually. Phase one (1) of this project involves developing the infrastructure to support 
a network of biomass-fired thermal boilers throughout Plumas County. Phase two (2) will 
capitalize on the opportunity to develop a 3 megawatt (MW) combined heat and power (CHP) 
facility outlined under California Senate Bill 1122. Together, the biomass-fired boilers and the 
CHP facility will create enough of a demand to warrant biomass treatments on an additional 
5,000 – 7,000 forested acres in Plumas County annually.   
 



Step one in this process, and explicit purpose of this grant request, is to develop a facility that 
will provide a consistent supply of wood chips for thermal boilers. Participating institutions have 
repeatedly identified the lack of a consistent supply of high quality wood chips as a major 
obstacle to installation of biomass-fired boilers. We propose to build a wood chip processing 
facility capable of producing a “conditioned” wood chip to be burned in highly efficient 
biomass-fired boilers to provide heat to critical institutions in Plumas County.  
 
Specifically, requested funds will be spent to engineer and build a processing wood processing 
yard. This includes contracting the services of civil, structural and electrical engineers, 
purchasing building material, hiring building contractors, purchasing heavy equipment capable 
of refining in-woods chipped biomass into a uniform, drier source of fuel.  
 
Plumas County has historically been, and continues to be, heavily invested in the forestry sector. 
As was noted above, this industry is experiencing a decline for a variety of reasons. However, 
forests and the forest products sector remains a vital part of this region of California, and it is 
critical to pursue opportunities to diversify this industry so that logging contractors will continue 
to be a presence in Plumas County. A primary goal of this project is the diversification of the 
local forest economy and the corresponding opportunity to create new employment opportunities 
and bolster existing jobs within the forestry sector.  
 
Creating a market for biomass will increase the number of forest acres thinned on an annual 
basis. Fire Safe Council projects that are currently on hold due to a lack of demand for biomass 
will be able to move forward. Similarly, timber sales on federal lands that are currently permitted 
but remain unsold due to the marginal value of the saw timber will likely become profitable with 
an increased demand for biomass. The result is that a second goal of the project is the reduced 
risk of catastrophic wildfire, particularly around vulnerable communities. 
 
A final key consideration in this project is that biomass-generated heat will help stabilize 
essential public institutions by reducing heating costs and increasing utilization of renewable 
fuels from a local source. Biomass generated heat is significantly less expensive than heat 
generated from fuel oil, diesel fuel or propane – the three types of fossil fuel used in Plumas 
County. Utilization of a locally-based, renewable fuel will result in cost savings passed directly 
to the local institutions and communities, and contribute to local job creation.  
 
Project Location: 
The proposed woodchip processing facility will be located in Crescent Mills, California, on the 
former site of a Louisiana Pacific sawmill. The Sierra Institute has worked with the Plumas 
County Planning Director to ensure the project on this 30-acre parcel of land comports with 
existing zoning. Furthermore, the Sierra Institute has employed the services of an attorney to 
help perform necessary due diligence determine any issues limiting access, existing easements 
and/or encumbrances. Work to gain satisfactory control of the site is described in section C.  
 
Scope of Work: 
The proposed project will utilize grant funds to purchase equipment necessary for processing raw 
material (in-woods chipped biomass) into “conditioned” wood chips for use in highly efficient 
biomass-fired boilers located throughout Plumas County. A conditioned chip is a chip that is no 



larger than 2 inches and has no more than 35% moisture content. The following narrative 
describes the process of taking forest biomass chipped in the woods at the site of a timber harvest 
and producing a refined fuel for state-of-the-art boilers.  

• In-woods chipped material will be delivered to the processing facility in Crescent Mills 
by self-unloading chip vans. This material will come from numerous logging sites 
throughout Plumas County.  

• The chips will be transported from load-out pile to a chip sorting facility by a front-end 
loader with a 5-yard bucket capacity.  

• A system of conveyor belts will carry a steady stream of chips to a series of vibrating 
chip screens.  

o Material that is larger than 2 inches will be caught by the top screen and sent for 
reprocessing to achieve the desired size. Once reground in the hammer hog 
grinder, this material will rejoin the chip supply stream.  

o Material too small for utilization in the boilers will fall through a second screen 
and be removed from the processing site.  

• The chips, now relatively uniform in size, will be transported to one of two large covered 
storage sheds to air dry until the desired moisture content is achieved.  

• Conditioned chips are loaded into containers and transported via a hooklift truck to 
biomass thermal boilers located at public institutions in Plumas County. These containers 
are capable of holding 10 tons worth of conditioned chips and are self-unloading. 

 
Implementation of the proposed project is heavily weighted towards the first few months of 
development. Once development is complete, very little oversight will be required from the 
Sierra Institute and Wisewood. When the chip processing facility is fully operational, it will be 
capable of generating a steady stream of revenue and thus be financially self-sufficient. 
Accordingly, it is critical to note that chip processing will continue beyond the grant-funded 
portion of the project. Long-term management sustainability of the proposed facility is addressed 
in section 1f.   
 
The project’s goal is to produce 2,000 bone dry tons annually for a minimum of 25 years. This 
steady supply of conditioned chips will supply a network of biomass-fired boilers throughout 
Plumas County. Eventually this chip processing facility will fold into a larger biomass utilization 
project where a CHP facility will produce 3 MW of electricity and waste heat generated during 
the combustion process will be captured and used to help condition (dry) the chips. This is a truly 
unique model of biomass utilization because this integrated model nears complete energy 
efficiency and will provide significant returns to the local community.  



b.  Workplan and Schedule Narrative: 
 
 
The work plan for the proposed chip processing facility is weighted towards the first few months 
of project development. 95% of requested grant funds will be spent during the summer of 2014 
to prepare the site and to purchase equipment necessary for refining biomass chipped in the 
woods into a conditioned chip for combustion in biomass boilers. The remaining 5% of funds 
will be reserved for administrative costs associated with organizational overhead. Full 
implementation of the project is expected to take six months from the time funds become 
available. Assuming a June 2014 start date funds will be expended by December 31. The grant-
funded portion of the project will terminate in December 2014 with the submission of a final 
report.  
 
It is critical to note that the chip processing facility will continue to operate well beyond the 
grant-funded portion of the project. Once the chip processing facility is fully operational, it 
should become financially self-sufficient and capable of generating a steady source of revenue. 
The potential for financial self-sufficiency makes this a truly unique project with the potential to 
provide significant returns to the local community. The Sierra Institute will continue to oversee 
facility operation beyond the December termination date as part of their work supported by a 
California Energy Commission grant and a USDA Forest Service Woody Biomass Utilization 
Grant.  
 
A great deal of groundwork has already been laid leading up to this grant request and as a result 
this is a shovel-ready project. This work has been focused primarily on two distinct areas:  

1. Securing assurances that no additional environmental permitting will be required to 
develop a chip processing facility; and 

2. Conducting due diligence regarding ownership and physical control of the site. These 
efforts are described in greater detail in section C.  

Additional efforts have focused on developing relationships with in-woods contractors to 
determine availability and sustainability of biomass. This outreach is addressed in greater detail 
in both sections D and E.  
 
Development and implementation of the processing facility will commence immediately 
following funding support. The Sierra Institute will work with Wisewood, Inc. to finalize all site 
engineering requirements, taking into consideration both immediate needs and future plans to 
develop a combined heat and power (CHP) plant at the proposed location. Design and 
construction of the chip processing facility will occur simultaneously with engineering of the 
CHP facility, and as a result there is opportunity to combine resources to develop a truly 
integrated system. Site design and engineering for the chip processing facility will take less than 
three months to complete.  
 
Grant funds will be used to prepare the site for use and to purchase equipment necessary for chip 
processing. Both deliverables will occur during the early stages of the project.  

• Once site design has been finalized, the site will be cleared and graded. This will occur 
during the summer of 2014.  



• Equipment necessary for processing chips will be purchased. All efforts will be made to 
find used equipment in good or excellent condition, allowing for funds to be most 
efficiently utilized. Purchases will occur during the summer of 2014 and will include: 

o Metering hopper 
o Drag chain conveyor system 
o Vibrating chip screen 
o Hammer hog wood grinder 
o Conditioned chip bin 
o Hooklift bins 

• Chip storage facilities will be a drive through tensile structure called a “fabric structure.” 
These structures are commonly used in agriculture to store hay and crops, and are 
becoming increasingly common for biomass storage.1 The proposed structure has a 
footprint of 3,600 square feet and sit on concrete “ecology blocks.” Ecology blocks are 
interlocking concrete blocks that can provide a temporary foundation for fabric 
structures.2 Supplemental rafter kits will be included in the build-out process to account 
for the possibility for extreme weather in the Northern Sierra region. Construction of 
these structures will begin late summer 2014 and be complete by the termination of grant.  
 

Delivery mechanisms for conditioned chips represent the final component of the development 
and implementation process. Conditioned chips will be delivered to institutions with biomass 
boilers in steel containers with 30-yard capacity. These containers will connect directly to the 
boiler systems and have a self-unloading mechanism, reducing direct labor demands on 
maintenance staff at participating institutions, and are transported by a hooklift truck.3  
 
Chip processing and delivery to consumers is estimated to begin in October 2014 following 
completion of site preparation and construction of the chip screening mechanism. Processed 
chips will be stored in a 14-unit wood chip bin, ready to load into the hooklift bins, as needed 
(one “unit” is 2,400 pounds of bone dry wood).  
 
It is anticipated that the US Forest Service will be the first institution to have an installed 
biomass boiler. The current proposed timeline anticipates that this boiler will come on line in late 
2014 and will demand approximately 200 bone dry tons of wood chips annually. Accordingly, in 
the first year of operation the processing facility will convert 400 tons of green in-woods chipped 
material into 200 tons of conditioned chips.  
 
While the grant-funded portion of the project will terminate in December 2014, what makes this 
project unique is that operational costs are directly linked to demand. As more institutions install 
biomass-fired boilers and demand for conditioned chips increases, work at the processing facility 
can scale up to meet this demand. Additional biomass-fired boilers are expected to come online 
in Portola, California, during the fall of 2015. Both Eastern Plumas Health Care and Plumas 
Unified School Board for Portola High School have demonstrated significant interest in 
                                                
1 See photos, section 2c. For more information see: http://www.nlfabric.com/ (last accessed 11/19/13).  
2 See photos, section 2c. For more information see: 
http://www.precastsystemsllc.com/precast/products/ecology_blocks.php (last accessed 11/19/2013). 
3 See photos, section 2c. For more information see: http://www.stellarindustries.com/pages/hooklifts.htm (last 
accessed 11/19/13).  



switching their current fossil fuel boilers out for new biomass-fired boilers. Instead of each 
institution will having their own boiler, at this time it appears it will be more cost effective to 
build one central boiler capable of providing heat to both facilities. Whether one boiler or two, 
biomass-fired boilers in Portola are projected to more than double demand for conditioned chips. 
During the second year of operation it is projected that the processing facility will convert 1,000 
tons of green in-woods chipped material into 500 tons of conditioned chips. This increased 
demand will result in the need to purchase additional delivery containers.  
 
Several other institutions in Plumas County are also exploring the opportunity to install biomass-
fired boilers. In Chester, Seneca Hospital and Wildwood Village (a retirement community) are 
located adjacent to each other and have expressed interest in converting to biomass-fired boilers. 
The proximity of these two institutions to each other provides an opportunity for one boiler to 
supply heat to both buildings. Quincy High School and Greenville High School are also working 
with the Sierra Institute to explore biomass-fired boilers.  
 
 
 
Table 1.1: Detailed project deliverables and timeline of implementation  

Detailed Project Deliverables Timeline 
  

Site Engineering and Build Out June – August 15 
 
Mechanical engineering 

 
 June - July 

 
Civil/structural engineering 

 
July 15 – August 15 

 
Electrical engineering 

 
July 15 – August 15 

Purchasing June 15 – September 15 
 
Equipment 

 
July - August 

 
Building materials 

 
June 15 – August 15 

 
Electrical materials 

 
August 15 – September 15 

Construction August - October 
 
Civil construction 

 
August 

 
Mechanical construction 

 
September 

 
Electrical construction 

 
September 15 – October 15 

 Chip Delivery and Processing July 1, 2014 – April 30, 2015 
 
400 green tons delivered  
20 truck loads delivered in self unloading chip vans 

 
July 1 – September 30 
 

   



Chips screened, reground and dried October 1 – November 30  
 
Conditioned chip delivery 
Delivered on an as-needed basis. On average 1 
container lasts approximately 1 week. Initial sites 
include Plumas NF Supervisors Office. 

 
October 1, 2014 – April 30, 2015  
 

Final report and project termination 
Final report addressing economic, environmental and 
social benefits provided by the grant. The report will 
include a thorough financial analysis and business plan 
to ensure the continued successful operation of the 
facility by third party operator.  
 

 
December 31 

 



c.  Restrictions, Technical/Environmental Documents and Agreements Narrative: 
 
 
The proposed woodchip processing facility will be located in Crescent Mills, California, on the 
site of what used to be a Louisiana Pacific sawmill. The site is approximately 30 acres in size 
and is zoned for heavy industrial use. The property is accessed via a railroad crossing agreement 
with Burlington Northern Santa Fe (BNSF) Railway Company. There are currently no structures 
located on the property, but some existing infrastructure from previous use as a mill is present 
and a good portion of the site is covered with asphalt. Greg Lehman of Carson City, Nevada, and 
two family members are the current owners of the property.  
 
Property Restrictions: 

The Sierra Institute has worked with lead owner Greg Lehman to ensure there are no property 
restrictions that could derail project development and implementation. Mr. Lehman is extremely 
supportive of the Sierra Institute’s efforts to create new employment opportunities in Plumas 
County, and recognizes the community and environmental benefits this project provides. He is 
also fully aware of the fact that the Sierra Institute is not currently in a position to purchase his 
property outright, and he understands that SNC funds do not support land acquisition.  
 
Building on Mr. Lehman’s desire to sell the property in the near future, and leveraging his desire 
to see it used for community betterment, the Sierra Institute is currently negotiating an agreement 
with Mr. Lehman and his legal council whereby the Sierra Institute has unrestricted access to the 
property for a period of 18 months and rights of first refusal for property purchase. The Sierra 
Institute and Mr. Lehman are concluding a lease-option agreement to ensure Sierra Institute 
control of the site. This agreement will be shared with the SNC upon completion in early 
December. The following bullet points highlight some of the specific discussion points between 
the Sierra Institute and Mr. Lehman:  

• Sierra Institute and its partners have the ability to conduct actions consistent with the 
development and implementation of a woodchip processing facility capable of producing 
2,000 BDTs annually.  

• Mr. Lehman agrees not to sell the property for the up-to-18-month period for which the 
Sierra Institute has site access without first offering to sell the property to the Sierra 
Institute.  

• Mr. Lehman will cooperate fully and provide all relevant information relating to the 
property to which he has access.  

• For no-cost, unrestricted access, the Sierra Institute will share site analysis and 
engineering work with Mr. Lehman.  

A placeholder for the copy of the agreement between Mr. Lehman and the Sierra Institute is 
included in section 2a of this application.  
 
The Sierra Institute employed the services of James Reichle, Esq. to assist with conducting due 
diligence regarding any access restrictions, existing easements or encumbrances restricting 
development on the property. Mr. Reichle did not find evidence of any easements or 
encumbrances on the property. Mr. Reichle contacted BNSF multiple times to determine the 
existence of any agreements or easements granting permission to access to the property via the 



current road crossing the rail line. While neither BNSF nor Mr. Lehman were able to produce 
any written documents showing the existence of a deeded crossing, BNSF assures Mr. Reichle 
that there is a simple and standard process to establishing a road crossing agreement granting the 
Sierra Institute access to the property. A letter from Mr. Reichle describing the nature of his 
findings is provided in section 2a of this application.  
 
Environmental Restrictions:  
Early on in the planning process, the Sierra Institute engaged with the Plumas County Planning 
Department to determine which, if any, permits would be required to develop a chip processing 
facility on the Crescent Mills site. The site is zoned for heavy industrial use and it was quickly 
determined that a chip processing facility is consistent with this use, and will require standard 
building permits. No environmental permits will be required for this project and the Plumas 
County Planning Director has provided a document stating that no CEQA review will be 
required. A copy of this letter is included in section 2a of this application.  
 



d.  Organizational Capacity:  
 
Expertise: 
The Sierra Institute has been engaged in forest issues since it was launched in 1993, and actively 
focused on woody forest biomass as an integral issue to reduce risk of catastrophic wildfire, 
create local jobs, and improve the ecological condition of forests since 2007. The Sierra Institute 
is active in state and federal policy discussions, and works with multiple community 
organizations and businesses interested in the development of small-scale biomass utilization.  
 
In early 2013 the Sierra Institute was awarded a $300,000 California Energy Commission grant 
to work collaboratively with Plumas County, Plumas National Forest, Plumas Unified School 
District, local hospitals, and other community partners to integrate biomass into a countywide 
renewable energy plan. The project, the Plumas Energy Efficiency and Renewables Management 
Action Plan (PEER MAP), strives to capitalize on Plumas County’s two most abundant natural 
resources: forest biomass and solar. Implementation of the PEER MAP will result in increased 
utilization of local biomass, reduced dependence on fossil fuels, a smaller carbon footprint 
countywide, positive financial returns for participating institutions, and additional employment 
opportunities for individuals working in the forest products sector.  
 
The Sierra Institute and was also awarded a $250,000 USDA Forest Service Woody Biomass 
Utilization Grant (WBUG) in July 2013 to develop a 3 MW combined heat and power facility. 
The Sierra Institute has contracted Wisewood, Inc. to design and engineer this facility.   
 
Together, these grants have enabled the Sierra Institute and Wisewood to develop a deep 
understanding of biomass utilization in Plumas County. Through the PEER MAP process, the 
Sierra Institute and Wisewood worked with partner institutions to assess the available biomass 
resources, existing technology, and energy needs of candidate facilities. This information 
gathering resulted in feasibility studies, economic analyses, and a plan for implementation. The 
WBUG builds on this knowledge and is focused on increasing biomass utilization by providing 
funds to design and engineer a CHP facility.  
 
Staff: 

Dr. Jonathan Kusel, Project Coordinator 
In addition to project oversight and management, Dr. Kusel will work with state and federal 
agency officials to advance policies to increase support for woody biomass utilization. Dr. Kusel 
will also lead the project’s public outreach work to maintain community support for local 
biomass utilization, including addressing sustainability, economic, and environmental concerns.  
 
Andrew Haden, Project Developer 
Mr. Haden will have primary responsibility for oversight and management of engineering 
contractors and site development. Mr. Haden’s role includes recruitment of engineering and 
contractor services. 
 
Mikailah McKee, Project Manager 
Mr. McKee will be responsible for day-to-day project management. This will include 
collaborating with Wisewood to provide on-the-ground oversight of contracting activities during 



the design and build phase, and coordination of biomass supply, processing and delivery to 
customers once the facility is operational.  
 
Wisewood Organizational Capacity 
Wisewood, Inc. develops state-of-the-art biomass energy projects for institutional, commercial, 
government and industrial clients to help shift their energy consumption away from fossil fuels 
towards renewable energy sources that build strong local economies, maintain healthy forest 
ecosystems, and lower energy costs. Wisewood’s focus is heating, cooling, combined heat and 
power (CHP) and district energy applications. As a design/build project developer and General 
Contractor, Wisewood works with a variety of mechanical, electrical and structural engineering 
firms and subcontractors to complete complex biomass energy projects on time and on budget. 
 
Andrew Haden is Founder and President of Wisewood, Inc. Andrew has lead the development 
and implementation of multiple biomass heating system projects through complete cycles of 
feasibility assessment, project engineering, construction management, commissioning and 
ongoing operations support. This full-cycle development experience has resulted in highly 
accurate renewable heating system cost estimates which in turn form the basis of feasibility 
assessments that can be counted on to reflect both real world construction costs and real world 
equipment performance. 
 
Of particular relevance to the proposed project under the Sierra Nevada Conservancy grant 
program is Andrew’s experience in wood fuel processing: 
Malheur Pellet Mill  – Andrew was the primary contributor (together with Ochoco Lumber 
Company) to the winning proposal awarded a $4.9 Million American Recovery and 
Reinvestment Act grant to construct a pellet mill in Grant County, Oregon in the Fall of 2009. 
Andrew's role was to generate all technical aspects of the proposal, including selecting and 
managing the project engineering team and the generation of the preliminary project engineering 
documents and cost estimates, and generating pro forma financial projections for Ochoco 
Lumber Company (the mill owner) based on those cost estimates. After the grant was awarded, 
Andrew co-lead the management of the design and construction of the project through its 
substantial completion and commissioning in December 2010, the timeline of which was a 
federally-imposed hard deadline with fines and clawback provisions (Client: Ochoco Lumber 
Company – 2009/2010). 
 
Aaron Berg is a Financial Accountant working with Wisewood to develop finance and 
ownership models for large-scale biomass projects. Aaron’s previous work experience includes 
founding and running Blue Tree Strategies, a financial services company assisting clients with 
business planning, project finance, and program design. Notable clients have included Clean 
Energy Works of Oregon and MPower Oregon. Aaron has also worked in commercial lending 
and as a tax accountant. 
 
Anthony Dickman is a Professional Engineer registered in California, Oregon, and Washington, 
and has been a member of the American Society of Mechanical Engineering since 1988. 
Anthony has over 25 years of experience in the engineering field, including multiple projects 
related to biomass and other alternative fuel sources. He works with Wisewood as Engineering 
Project Manager.  



 
Nerissa Lindenfelser is a Project Manager with Wisewood. Nerissa has worked in construction 
management in Oregon for the past four years, and has experience with accounting through 
QuickBooks, grant management, and contracting processes. 
 



e.  Cooperation and Community Support: 
 
 
Community Support: 

The Sierra Institute has been working to promote economic viability, environmental integrity and 
healthy communities in rural Plumas County for over 20 years. Throughout that time we have 
developed a clear understanding of the multitude of challenges facing the Plumas area and built 
lasting relationships with many individuals and organizations in this region. Accordingly, 
conceptual development of this project came as a direct result of our understanding of the 
economic, environmental and social challenges facing local communities, and included multiple 
conversations with a vast array of stakeholders. The idea to promote woody biomass utilization, 
and more specifically the implementation of a chip processing facility, has truly been built from 
the ground up, and in doing so has garnered broad community support.  
 
The Sierra Institute recognizes that finding a solution to the multi-dimensional problem facing 
Plumas County requires a truly interdisciplinary approach, as well as collaboration of a variety of 
institutions, organizations, elected officials and private businesses. Successful implementation 
rests on the ability to demonstrate the link between improved forest management that reduces 
risk of catastrophic wildfire, opportunities to stabilize and reduce heating costs at essential public 
institutions, and the need for new job opportunities in Plumas County.  
 
The work completed to date through the organizational biomass work and the PEER MAP 
process has made great progress towards establishing the relationships and support necessary for 
success. The Sierra Institute and Wisewood have given multiple presentations on increased 
biomass utilization to the Plumas Unified School District, the Plumas County Board of 
Supervisors, as well as interested public at a Biomass Workshop in Chester, CA. We have 
engaged with the US Forest Service to explore installation of thermal boilers at two USFS 
facilities, and met with Plumas County Fire Safe Council and Forest Service to discuss how each 
organization would be better able to meet management objectives through increased biomass 
utilization. We have met with members of the County Planning Department and Community 
Development Commission, administrators at Feather River Community College, City 
Administrators in Portola (the only incorporated city in Plumas County), and administrators at 
Eastern Plumas Health Care to discuss opportunities for biomass-fired district heating facilities. 
Finally, we have conducted extensive outreach to local in-woods contractors to determine 
available supply and to discuss the on-the-ground economics and logistics of getting woody 
biomass from the forest to a centralized processing facility.  
 
This community engagement effort has been extremely well-received and the support the Sierra 
Institute has received from the community has exceeded our expectations. Viewpoints range 
from those who see the need to harvest biomass as an ecological imperative, to those who see the 
financial benefits biomass provides in comparison to more expensive and price-volatile fossil 
fuels; but there is universal recognition that biomass is one of Plumas County’s most abundant 
natural resources and that increased utilization will result in a myriad of benefits.  
 
 
 



 
Partnerships: 

The Sierra institute has actively sought to develop partnerships with all organizations and 
institutions critical to linking the different components of this project together.  

• We have had numerous conversations with in-woods contractors who are not only 
incredibly supportive of our efforts to increase biomass utilization, but who have also 
repeatedly stated that there is a more than sufficient supply available. We have 
established relationships with foresters and contractors capable of meeting our projected 
demand.  

• The Sierra Institute is working to develop a partnership with the Plumas County Fire Safe 
Council that will enable both organizations to advance their goals. Fire Safe thinning 
projects are an excellent source of biomass – the primary limiting factor is a lack of 
demand for this product.  

• The Sierra Institute is working with the Plumas National Forest to actively promote 
timber harvests with fuel reduction and forest restoration objectives. A current example is 
the Sierra Institutes presence and support at a public meeting for the Wildcat Fuels 
Reduction and Vegetation Management Project.1 

• The Sierra Institute has worked with the Plumas Unified School District, the US Forest 
Service and Eastern Plumas Health Care to begin the process of designing biomass-fired 
boilers for these institutions. Feasibility studies assessing the cost of installation and 
interconnection have been conducted for all these institutions. These studies also describe 
the significant financial savings the institutions will realize when they switch from fossil 
fuel-generated heat to biomass-fired boilers.  

• The Sierra Institute has engaged with City and County officials and publically voiced our 
support at public hearings for the new County General Plan, which directly calls for 
promoting economic opportunities that promote real wage jobs, particularly in the forest 
products sector, and to support biomass utilization as a pathway to more renewable 
energy.  
 

The high level of community support and commitments from partner organizations are best 
represented by the letters of support included in section 2a of this application packet.  

                                                
1  http://www.fs.usda.gov/detail/plumas/news-events/?cid=STELPRDB5439952 (last accessed 11/20/13)  



f.  Long-Term Management and Sustainability:  
 
 
Long-term Management: 

The Sierra Institute and Wisewood are working together on multiple biomass utilization projects 
throughout Plumas County. Phase one of this work involves establishing a network of biomass-
fired boilers at critical institutions with high heat demands. Developing a chip processing facility 
to supply conditioned chips to these boilers is step one in that process. Phase two involves 
capitalizing on opportunities for generating electricity from woody biomass, as laid out in 
California Senate Bill 1122, and developing 3MW combined heat and power facility located on 
the same site as the chip processing facility. The long-term vision is that the waste heat generated 
in the combustion process will be utilized to dry the chips. This component is critical because as 
more biomass-fired boilers are installed throughout the county, demand for conditioned chips 
will increase.  
 
The Sierra Institute is has committed extensive time and resources to develop successful biomass 
utilization projects in Plumas County. As such, the organization will continue to assume 
responsibility for managing operations at the chip processing facility well after the funds 
provided by this grant are exhausted. Once the CHP facility comes on line in 2016, the 
opportunity to integrate the chip processing facility into the daily operations of that facility may 
be capitalized on. The Sierra Institute is also working with Wisewood and a contractor to explore 
diverse ownership models. The goal is to develop models that address diverse organizational 
needs and interests – both short-term and long-term –; 1) to assure long-term functionality and 
sustainability; and 2) inform work beyond Plumas County. One of the challenges of this county-
wide project is ensuring that chip production precedes boiler operation, and that chip production 
can meet future demand. SNC support will provide critical project launch support, will help build 
confidence among partners that a chip supply will be available, and bridge the initial period of no 
to little product demand to build out and sustain operation.   
 
Sustainability:  

What makes this project unique is that once fully operational the revenue generated through chip 
sales should make the facility self-sufficient. This income will be sufficient to meet fixed costs 
including salary and insurance requirements for personnel, and variable costs such as equipment 
maintenance and chip transportation. A basic proforma of describing capital costs, operating 
costs and anticipate revenue is included in section 2b.  
 
 
Table 1.2: Projecting long-term facility operation: 
The following table describes the expected future growth of the project beyond the period 
covered by this grant proposal. It shows how developing a chip processing facility will lead to 
additional biomass-boilers throughout Plumas County. Combining the chip processing facility 
with a combined heat and power facility in 2016 shows the integrated nature of this work and 
demonstrates the Sierra Institutes commitment to long-term management and success of this 
project.  

Chip Delivery and Processing June 1, 2015 – April 30, 2016 



 
1,000 green tons delivered  
50 truck loads, delivered in self unloading chip vans 

 
June 1 – September 30 
 

 
Chips screened, reground and dried 

 
July 1 – October 1 

 
Conditioned chip delivery 
Delivered on an as-needed basis. Delivery sites in year 2 
include Plumas NF Supervisor’s Office and Portola 
district heating facility 

 
October 1, 2015 – April 30, 2016 

 
 
 
 
 

Facility Build Out April 1 – December 31, 2016 
 
Purchase steel delivery containers (4)1 
New, 30-yard capacity with self unloading capabilities 

 
May - August 

 
Build out capacity to utilize waste heat 
Phase 2 of the project, the combined heat and power 
facility, is scheduled to come on line at the end of the 3rd 
quarter 2016. This will increase production capabilities, 
particularly drying speed. 

 
April 1 – December 31, 2016 
 
 

Chip Delivery and Processing June 1, 2016 – April 30, 2017 
 
1,500 green tons delivered 
75 truck loads, delivered in self-unloading chip vans 

 
June 1 – September 30 
 

 
Final report and project termination 
Final report addressing economic, environmental and 
social benefits provided by the grant. The report will 
include a thorough financial analysis and business plan 
to ensure the continued successful operation of the 
facility by third party operator.  
 

 
July 1, 2016 

 
Chips screened, reground and dried 

 
July 1 – October 1 

 
Conditioned chip delivery 
Delivered on an as-needed basis. Additional delivery 
sites include Quincy High School, Mt. Hough Ranger 
District, Chester district heating facility 

 
October 1, 2016 – April 30, 2017 
 

  
 
 
                                                
1 Purchased with revenue generated from previous years chip sales. 



 
 
 
 

Financial Forms 
 
 
 



Project Name:  Plumas Community Energy Wood Processing Facility
Applicant Organization: Sierra Institute for Community and Environment 

SECTION ONE
DIRECT COSTS Year One Year Two Year Three Total
Construction Costs $119,290.00 $119,290.00
Mechanical Installation 116,269.00$  $116,269.00
Electical $49,600.00 $49,600.00
Permitting $1,500.00 $1,500.00
Contractor Costs (installation) $8,000.00 $8,000.00
Engineering and Construction mgmt $38,341.00 $38,341.00

$0.00
$0.00
$0.00

DIRECT COSTS SUBTOTAL: $333,000.00 $0.00 $0.00 $333,000.00

SECTION TWO
INDIRECT COSTS Year One Year Two Year Three Total
Monitoring $0.00
Project materials & supplies purchased $0.00
Publications, Printing, Public Relations $0.00

$0.00
INDIRECT COSTS SUBTOTAL: $0.00 $0.00 $0.00 $0.00
PROJECT TOTAL: $333,000.00 $0.00 $0.00 $333,000.00

SECTION THREE
Total

Sierra Institute Administravie Costs $17,000.00 $17,000.00
$0.00
$0.00
$0.00
$0.00

ADMINISTRATIVE TOTAL: $17,000.00 $0.00 $0.00 $17,000.00
SNC TOTAL GRANT REQUEST: $350,000.00 $0.00 $0.00 $350,000.00

SECTION FOUR
OTHER PROJECT CONTRIBUTIONS Year One Year Two Year Three Total

List other funding or in-kind contibutors to project 

$0.00

$0.00

$0.00

$0.00

$0.00

Total Other Contributions: $0.00 $0.00 $0.00 $0.00



Budget Narrative: 
 
Direct Costs 
Because this is an implementation grant nearly all requested funds will go toward Sierra Institute 
contractor costs. No SNC dollars will go towards direct labor costs of Sierra Institute staff. This 
includes: 

• Construction Costs: Site preparation, excavation, and concrete work as well as building 
construction and associated subcontractor labor. $119,290 

• Mechanical Installation: Purchase of and labor associated with installation of mechanical 
equipment. This includes a metering hopper, chip screen, wood hog, chip bin, conveyor 
system and conveyor motors. $116,269 

• Electrical: Cost associated with control wiring and power distribution to the site. $49,600 
• Permitting: Obtain electrical and building permits as necessary. $1,500 
• Contractor Costs (installation): Direct labor at site. $8,000 
• Engineering and Construction Costs: Cost associated with site engineering and design 

including civil mechanical and structural engineering, building design, electrical hookup 
and subcontractor management. $38,341 

 
Indirect Costs: 
Sierra institute administrative costs. $17,000 (administrative expenses if 5.1%). The Sierra 
Institute has an approved federal administrative/indirect cost rate of 18.9%. We are charging less 
to ensure necessary equipment is purchased and due to the short period of grant funds.  
 
 
Project total: $350,000 



Performance Measures: 
 
The Project Description of this grant application describes in great detail the net economic, 
environmental and social benefits the Sierra Institute believes this project will yield Plumas 
County. However, given the unique nature of this project, and the relatively short 
implementation period, the Sierra Institute will provide post-project reports to the Sierra Nevada 
Conservancy in December and December 2017, 1 and 2 years after the project has terminated. 
We believe this is the most appropriate way to truly measure the performance of this project 
considering that all three of the performance measures identified below will increase as the 
demand for processed wood chips grows.  
 
Acres of Land Improved or Restored 

Increased utilization of woody biomass will result in greater opportunities to conduct forest 
management targeted at hazardous fuel reduction, vegetative management, forest restoration, 
meadow improvements, and watershed restoration.  
 
At full capacity, we expect the Plumas Community Energy Wood Processing Facility will 
process approximately 4,000 green tons of biomass annually. At an average of 10 green tons per 
acre, our project is expected purchase biomass generated on 400 acres of treated land. When 
compounded by a 12-year fire return interval that equates to 48,000 continually treated acres in 
Plumas County.  
 
As this project develops the Sierra Institute will tract the number of additional acres treated as a 
result of increased demand for biomass as well as the type and location of treatments the biomass 
originated. We will also track tons of biomass delivered to critical institutions.  
 
Kilowatts of Renewable Energy Production Capacity Maintained or Created 
The Sierra Institute will measure the kilowatts of renewable energy created as a result of this 
project. This will be measured in KWth (thermal kilowatts) and will include an assessment of 
fossil fuels avoided by converting to biomass-fired boilers.  
 
When fully operational, Plumas Community Energy Wood Processing Facility is expecting to 
supply biomass to boilers in 8 critical institutions throughout the county. The facilities we have 
identified to date consume between 10,745 and 37,000 gallons of heating oil or diesel fuel 
annually. Replacing these fossil fuel fired boilers out for biomass-fired boilers is a significant 
step towards developing more renewable energy capacity.  
 
Number and Type of Jobs Created 

The Plumas Community Energy Wood Processing Facility will, when fully operational, result in 
additional employment opportunities in the County. The chip processing facility will also serve 
to strengthen existing jobs in the forest products industry. In the short-term facility construction 
will employ local building contractors and construction material suppliers.  
 
As the project develops the Sierra Institute will work to identify the number of natural resource 
and construction jobs created, length of employment and hours worked. 
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EastErn Plumas

HosPital

 Portola CamPus

	 500	First	Avenue
	 Portola,	CA	96122
	 Tel:	530.832.6500
	 Toll	Free:	800.571.3742
	 Fax:	530.832.4494

 loyalton CamPus

	 700	Third	Street
	 Loyalton,	CA	96118
	 Tel:	530.993.1225
	 Fax:	530.993.4878

EastErn Plumas

CliniCs & sErviCEs

 Portola mEdiCal

 & dEntal CliniC

	 480	First	Avenue
	 Portola,	CA	96122
	 Tel:	530.832.6600
	 Fax:	530.832.5968

	 GraEaGlE

 mEdiCal CliniC

	 7597	Hwy.	89
	 Graeagle,	CA	96103
	 Tel:	530.836.1122
	 Fax:	530.836.1642

	 loyalton

 mEdiCal CliniC

	 725	Third	Street
	 Loyalton,	CA	96118
	 Tel:	530.993.1231
	 Fax:	530.993.4857

 indian vallEy

 mEdiCal CliniC

	 176	Hot	Springs	Road
	 Greenville,	CA	95947
	 Tel:	530.284.6116
	 Fax:	530.284.6926

	 dmE (inCludinG o2)
	 500	First	Avenue
	 Portola,	CA	96122
	 Tel:	530.832.6666
	 Toll	Free:	800.767.8909
	 Fax:	530.832.4073

 WWW.EPHC.orG
	 info@ephc.org





Place holder for real estate agreement between Sierra Institute for Community and Environment 
and Greg Lehman 



2b.  Sustainability 

Construction (119,290.00)$       Green ton (35.00)$                
Mechanical (116,269.00)$       labor/hr (50.00)$                
Electrical (49,600.00)$         insurance (10,000.00)$         
Permitting (1,500.00)$           transportation (10.00)$                
Contractor (8,000.00)$           green tons converse. 2.00                    
Engineering (38,341.00)$         

Admin (17,000.00)$         

(350,000.00)$     

Bone Dry Tons 0 200 600 800 1000
 Year                   0 1 2 3 4

Operating Costs
Material -$                    (14,000.00)$         (42,000.00)$         (56,000.00)$         (70,000.00)$         
labor -$                    (2,000.00)$           (6,000.00)$           (8,000.00)$           (10,000.00)$         
insurance -$                    (10,000.00)$         (10,000.00)$         (10,000.00)$         (10,000.00)$         
transportation -$                    (2,000.00)$           (6,000.00)$           (8,000.00)$           (10,000.00)$         

Total -$                    (28,000.00)$         (64,000.00)$         (82,000.00)$         (100,000.00)$       

Revenue 0 25,000.00$           75,000.00$           100,000.00$         125,000.00$         

Profit (350,000.00)$     (3,000.00)$         11,000.00$         18,000.00$         25,000.00$         

Capital Costs: Operating costs

Plumas Community Energy Wood Processing Yard



Discount rate 6%
inflation 4%
fuel escalation 2%
tons processed/hr 5                         

Price per BDT 125.00$               

1200 1400 1600 1800 2000 2000
5 6 7 8 9 10

(84,000.00)$         (98,000.00)$         (112,000.00)$       (126,000.00)$       (140,000.00)$       (140,000.00)$       
(12,000.00)$         (14,000.00)$         (16,000.00)$         (18,000.00)$         (20,000.00)$         (20,000.00)$         
(10,000.00)$         (10,000.00)$         (10,000.00)$         (10,000.00)$         (10,000.00)$         (10,000.00)$         
(12,000.00)$         (14,000.00)$         (16,000.00)$         (18,000.00)$         (20,000.00)$         (20,000.00)$         

(118,000.00)$       (136,000.00)$       (154,000.00)$       (172,000.00)$       (190,000.00)$       (190,000.00)$       

150,000.00$         175,000.00$         200,000.00$         225,000.00$         250,000.00$         250,000.00$         

32,000.00$         39,000.00$         46,000.00$         53,000.00$         60,000.00$         60,000.00$         

Assumptions

Plumas Community Energy Wood Processing Yard
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	Text1: Dr. Jonathan Kusel, Executive DirectorSierra Institute for Community and EnvironmentP. O. Box 11Taylorsville, CA  95983November 19, 2013Dear Jonathan:Eastern Plumas Health Care (EPHC) hereby supports Sierra Institute’s application to the Sierra Nevada Conservancy’s Proposition 84 Grant Program. EPHC has been working with the Sierra Institute for a number of years to develop ways to improve the quality of and access to healthcare in rural Plumas County.  EPHC appreciates the work that the Sierra Institute does to improve community health outcomes.  Furthermore, Eastern Plumas Health Care recognizes the importance of reducing forest fuels, and is interested in examining the use of biomass as a locally-sourced renewable energy resource and as a way to reduce EPHC’s fuel costs.As EPHC embarks on an internal planning process for facility upgrades, we are also interested in the opportunity to replace fossil fuel use with woody biomass thermal heat.  EPHC sees this as an option that may improve the sustainability of the facility, both environmentally and economically.  In addition, Eastern Plumas Health Care acknowledges the negative public health impacts of catastrophic wildfire and wants to explore actions that may reduce the threat of wildfire across the county.EPHC is committed to being a partner in the development of renewable energy integration plans as a part of Sierra Institute’s existing work, and as proven cost-effective and environmentally feasible.  We welcome further exploration in the applicability of a thermal biomass boiler project from which EPHC can draw heat.  EPHC supports the development of a woody biomass processing facility as an important step in ensuring the successful operation of proposed biomass boilers.  We look forward to continuing to work with Sierra Institute on issues that allow EPHC to better serve the Plumas community.Sincerely,Tom HayesChief Executive Officer  


