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ABBREVIATIONS/ACRONYMS

A range of abbreviations and acronyms were utilized in this report.

Organizations

ACCG Amador Calaveras Consensus Group

ACCABU Amador Calaveras Cooperative Association for Biomass Utilization
ALBC Associated Lumber and Box Company

BOE State Board of Equalization

BLM Bureau of Land Management

BVBP Buena Vista Biomass Power

CCAPCD Calaveras County Air Pollution Control District
CCWD Calaveras County Water District

CHIPS Calaveras Healthy Impact Product Solutions
CPUC California Public Utilities Commission

HUD Department of Housing and Urban Development
Noble Noble Milling and Firewood

PG&E Pacific Gas & Electric

SCE Southern California Edison

SDG&E San Diego Gas & Electric

SPI Sierra Pacific Industries

TSS TSS Consultants

USDA United States Department of Agriculture

USFS United States Forest Service

Other Terms

BDT Bone Dry Ton(s)

Btu British Thermal Unit

CDBG Community Development Block Grant

CFDA Catalog of Federal Domestic Assistance

CEDLI California Economic Development Lending Institute
CEQA California Environmental Quality Act

CHP Combined Heat and Power

CSBG Community Services Block Grant

CUP Conditional Use Permit

EECBG Energy Efficiency and Conservation Block Grant
EISA Energy Independence and Security Act

EPIC Electric Program Investment Charge

E-ReMAT  Electric Renewable Market Auction Tariff

FIT Feed In Tariff

FSC Fire Safe Council

GED General Educational Development

GIS Geographic Information System

GT Green Ton
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PS
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REAP
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Internal Rate of Return

Investment Tax Credit
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Public Service
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Rural Energy for America Program
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Senate Bill 1122

Senate Bill 32

Triple Bottom Line

Timber Harvest Plan

Target Study Area

United States

Woody Biomass Utilization Grant
Wildland Urban Interface
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INTRODUCTION

The Calaveras Healthy Impact Product Solutions, Inc. (CHIPS), a California non-profit
corporation with IRS 501(c)(3) certification, has retained TSS Consultants (TSS) to update the
January 11, 2012 Wilseyville Woody Biomass Value-Added Product Yard Feasibility Study to
address U.S. Forest Service (USFS) Woody Biomass Utilization Grant (WBUG) compliant
analysis including detailed economic and technical analyses on the technology developer chosen
for bioenergy facility development at the Wilseyville yard. Additionally, TSS was asked to
provide a labor force analysis for the potential bioenergy project, add a competition analysis in
the feedstock availability review and a five year feedstock price forecast.

CHIPS is a member the Amador Calaveras Consensus Group (ACCG) a community-based
collaborative implementing an All Lands Triple Bottom Line (TBL) strategy for forest
restoration and fire-safe communities. CHIPS is also a member of the local Amador Calaveras
Cooperative Association for Biomass Utilization (ACCABU) with members that include local
forest contractors, entrepreneurs, and others interested in developing small biomass utilization
businesses. These two organizations provided TSS a Feasibility Study Steering Committee to
provide expert local knowledge and to help guide the Study consistent with ACCG and
ACCABU principles and purposes.

The Wilseyville site is strategically located tributary to sustainably available forest biomass
feedstocks. For a number of years the site supported a commercial-scale sawmill (Associated
Lumber and Box Company) that sourced saw timber from the surrounding region. It was
situated at Wilseyville due to the strategic site location relative to forest resources. CHIPS is
currently in discussions with the Calaveras County Water District (CCWD) to purchase 13 acres
of the former sawmill site for a utilization product yard.

STUDY OBJECTIVES

CHIPS seeks to optimize value-added opportunities for utilization of woody biomass material
generated as a byproduct of forest fuels treatment and restoration activities in the upper
Mokelumne and Calaveras River watersheds. The long-term plan is to facilitate a cooperative of
distributed product yards that complement each other so that community-based enterprises are
strategically coordinated and scaled to local sustainability. Sustainability is defined as a healthy
equilibrium in the TBL between local environment, community, and economy.

Key questions to be addressed by this study effort include:

e \What value-added forest biomass utilization business models, scaled to local resource
sustainability, have the highest potential for successful implementation by local
contractors?

e Which business models are complementary such that a coordinated approach is possible —
one that facilitates multiple businesses producing a variety of value-added products?

Feasibility Study for the Wilseyville Product Yard 1
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e How should these multiple businesses coordinate so that a healthy equilibrium and TBL,
represented by a balance between local environment, community and economy, is
accomplished?

SCOPE OF WORK

CHIPS has requested that TSS update the January 11, 2012 feasibility study to address USFS
WBUG compliant analysis including detailed economic and technical analyses on the technology
developer chosen for bioenergy facility development at the Wilseyville yard. Additionally, TSS
was asked to provide a labor force analysis for the potential bioenergy project, add a competition
analysis in the feedstock availability review and a five year feedstock price forecast. Detailed
below are tasks that TSS has implemented in support of this feasibility study. TSS utilized
relevant data and information from existing assessments and studies conducted in the region as
well as new data generated as a result of this study. In addition, TSS accessed local knowledge
and experiences provided by the project Steering Committee.

This Scope of Work provided general guidance and intent for this feasibility study.

Task 1. Pre-Work Conference

Convene a meeting with the project Steering Committee. Review approach and implementation
schedule/work plan for the feasibility study. Confirm primary Steering Committee contacts.
Review availability of existing studies and data, focused on both local biomass feedstock
availability and value-added utilization opportunities. Confirm target study area for sourcing of
potential biomass feedstock resources. Set dates for Phase | and Phase 11 meetings with the
Study Steering Committee.

Figure 1 highlights the draft target feedstock sourcing areas for the Upper Mokelumne and
Calaveras River watersheds and surrounding region.

Figure 1. Target Study Area Scope of Work
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Task 2. Site Visits and Phase | Meeting

A. Conduct site visits to review current operations at the Wilseyville Transfer Station and
tour the Old Camp Mill site.

B. Conduct Phase | meeting with the Steering Committee for active discussions to tap local
experience and knowledge regarding potential woody biomass feedstock sources and
value-added opportunities. Structure discussions so that meeting participants are
encouraged to actively participate in a problem-solving exercise that pinpoints the heart
of the matter addressing not only opportunities but challenges/issues regarding sourcing
of appropriate feedstocks and processing operations that optimize value-added outcomes.
Lessons learned from projects and operations that have been conducted or are currently
underway within the Target Study Area will be selected for detailed discussions. Reports
or other documentation regarding feedstock sourcing and value-added utilization
opportunities at operations in other regions (e.g., Hayfork, California; Wallowa, Oregon)
will be reviewed and discussed.

C. Summarize Phase | meeting results and disseminate meeting notes to participants.

Task 3. Woody Biomass Feedstock Availability and Cost Analysis

A. Utilizing outcomes from the site visits and Phase | stakeholder meeting completed in
Task 2, conduct a feedstock availability analysis. Emphasis will be focused on forest and
agricultural feedstock availability within the Target Study Area (TSA). Whenever
possible, local knowledge and resources will be tapped to secure relevant data and
information. Local biomass sources considered (but not limited to) include:

e Federal land management agencies sponsored fuels reduction and forest
restoration;

e Fire Safe Council sponsored fuels treatments within the wildland urban interface
(consistent with Community Wildfire Protection Plans);

e Private and public lands watershed restoration;

e Green waste from residential tree trimming and brush removal operations;

e Forest residuals generated as a byproduct of forest management activities
(residuals that are typically piled and burned); and

e Agricultural residuals generated as a byproduct of orchard or vineyard
management activities.

B. Confirm costs associated with harvest, collection, processing, and transport of forest
biomass feedstock within the Target Study Area. Confirm current market prices for
forest biomass feedstocks sourced from the TSA. Key feedstock availability and cost
issues will be addressed, such as:

e Time of year availability;
e Volume (in tons) available near term (3 to 5 years), mid term (5 to 10 years) and
long term (10+ years);

Updated Feasibility Study for the Wilseyville Product Yard 3
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e Impacts of key variables (such as terrain and removal technique) on the cost of
harvest, collection, processing and transport;

e State and federal environmental analysis (CEQA/NEPA) required to access forest
and agricultural biomass feedstocks;

e State and federal taxes applicable to biomass feedstock sourcing operations (e.g.,
state yield tax);

e Number of jobs created or retained as a result of harvest, collection, processing
and transport activities; and

e Five-year biomass feedstock pricing forecast.

C. Detailed risk assessment of future biomass feedstock supply including impacts of
Federal, State, and local policy, availability of alternative feedstock types, and a
competition analysis. Key risk and future supply categories include:

Time of year availability;

Feedstock transportation costs;

Housing and construction market trends; and
State and Federal policies.

D. Synthesize Task 3 findings and deliver to project Steering Committee.

Task 4. Value-Added Opportunities Analysis

A. Utilizing outcomes from the site visits and stakeholder meetings completed in Task 2 as
well as feedstock availability analysis results generated in Task 3, conduct a value-added
opportunities analysis. Emphasis will be focused on utilization of feedstocks deemed
available at volumes and prices generated as a result of Task 3. Whenever possible, local
knowledge and resources will be tapped to secure relevant data and information.
Additionally, a review of literature documenting value-added opportunities and outcomes
(including lessons learned) will be conducted.

B. A matrix of value-added utilization opportunities will be created with specific attributes
listed and assigned relative values. Included in the attribute list will be social return on
investment such that investment in jobs and community are assigned a relatively high
value. Ranking of the value-added opportunities will be conducted with feedback from
the project Steering Committee.

Value-added opportunities considered and included in the ranking matrix will include
(but not be limited to):

Chips for power and thermal energy;
Soil amendments and landscape cover;
Animal bedding;

Post/pole products for agricultural use;
Post/pole products for architectural use;
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Fencing products;

Firewood and densified fuel logs;

Small scale combined power and heat production;
Greenhouse and native plants nursery; and

e Rustic furniture/outdoor recreation sets (e.g., swing sets).

C. Synthesize Task 4 findings and deliver to project Steering Committee.

Task 5. Phase Il Meeting and Detailed Value-Added Opportunity Analysis

A. Convene second meeting with the Steering Committee to review and discuss in detail the
Task 3 and 4 findings. Primary focus of the meeting is to review and prioritize key
opportunities regarding feedstocks and value-added uses. Using the value-added
opportunities matrix as a guide, detailed discussions regarding the most appropriate
technologies and markets will be considered. The outcome of the meeting will be a
selection of the top two value-added opportunities (from the matrix created in Task 4) for
detailed analysis and assessment.

B. Up to four value-added opportunities will be analyzed in more detail with a focus on
near-term opportunities (one to five years). In addition, targeted end-use markets will
have three specific regions with specific distances from the Wilseyville product yard:

e Local —1to 60 mile radius;
e Regional — 61 to 150 mile radius; and
e External — 151+ mile radius.

Of particular interest and priority are opportunities to move products into first, the local
markets, second, the regional markets, and last, the external markets.

In addition to markets, time horizons will be considered. Two planning horizons will be
considered: near term (one to five years) and mid term (six to ten years). As stated
earlier, the primary focus will be on the near-term planning horizon.

Key metrics to be addressed in the analysis include:

e Minimum volume and type of woody biomass feedstock required for an
appropriately scaled (sustainable) value-added activity;

e Delivered cost (at Wilseyville) for each feedstock by type;

e Processing and support equipment required and onsite infrastructure required to
support it;

e Capital cost of equipment;

e Permits required for a value-added activity at the Wilseyville site;

¢ Onsite resources required (e.g., energy, water) and projected cost of these
resources;
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e All-in cost forecast for value-added products at the Wilseyville site delivered to
local, regional and external markets;

e Local, regional, and external market demand (customers, volumes) for value-
added product, including potential revenue estimates;

e Local market competition for production of similar products;

e Direct employment (by type) created in the local market area,;

e Potential partnering opportunities with strategic firms (equity partners);

e Confirm opportunities for local businesses to coordinate and realize the TBL
(balance between local environment, community and economy); and

e Potential grant funding opportunities.

C. Summarize Phase Il meeting results and disseminate to meeting participants. Synthesize
Task 5 findings and deliver to project Steering Committee.

Task 6. Technical Feasibility Analysis

A. Assessment of the selected renewable energy technology and the technology selection
process. The section will include:

e A description of the process used to select the preferred technology vendor and
the qualifications of the selection committee; and

e A discussion of the other technology vendors and the selection committee’s
evaluation criteria.

B. An assessment of the selected technology and project development team. The section
will include:

Technology history and deployment;

Potential environmental impacts;

Projected capital costs;

Projected developmental costs;

Projected operations and maintenance costs;

The project management organizational structure; and
Project constraints or limitations.

Task 7. Economic Feasibility Analysis

The economic feasibility analysis will analyze potential for the proposed project to succeed
financially. Key variables will include:

Analysis of the wages and staffing requirements;

Access to site utilities and transportation infrastructure;

Potential for job creation;

Potential end users and the accessibility to the market for marketable products; and
Sensitivity analysis for key variables.
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Task 8. Draft Feasibility Study Report

Based upon information, research findings, and stakeholder input assimilated in Tasks 2 through
7, generate a draft feasibility study report. The feasibility study report will be written with the
target audience in mind, including the project Steering Committee, CHIPS, Amador Calaveras
Consensus Group, Amador Calaveras Cooperative Association for Biomass Utilization, Sierra
Nevada Conservancy Rural Business Enterprise Grant team, local entrepreneurs and informed
members of the public.

The draft feasibility study report will include, but not be limited to, the following:

Title Page
Table of Contents
List of Tables/Figures
Introduction
Key Findings
e Biomass feedstock availability/pricing
e Site Review
e Value-Added Opportunities
e Recommendations/next steps to consider
Environmental setting and target study area
Biomass feedstock resource availability and delivered cost
Wilseyville transfer station/Old Camp mill site review
Value-Added Opportunities
Observations and Path Forward
Technical Feasibility Analysis
Economic Feasibility Analysis
Next Steps
Grant funding resources
Appendices

The feasibility study report document will present a clear plan addressing specific steps to
consider in moving forward with optimized business models for value-added opportunities at the
Old Camp Mill site. Of keen interest to the CHIPS organization and other regional stakeholders
is a feasibility study that provides innovative solutions to long-term challenges and addresses the
following questions.

e \What value-added forest biomass utilization business models, scaled to local resource
sustainability, have the highest potential for successful implementation by local
contractors?

e Which business models are complementary such that a coordinated approach is possible —
one that facilitates multiple businesses producing a variety of value-added products?
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e How should these multiple businesses coordinate so that a healthy equilibrium and TBL,
represented by a balance between local environment, community, and economy, is
accomplished?

Task 9. Final Feasibility Study Report and Presentation

Based on input from CHIPS and the Steering Committee, a final feasibility study report
document will be issued. The final report will be generated within two weeks of receiving input.
Findings and a review of the feasibility study recommendations will be presented to CHIPS, the
project Steering Committee, and other key stakeholders.
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KEY FINDINGS

Summarized below are findings generated as a result of this feasibility study.

Biomass Feedstock Availability and Pricing

The greater Wilseyville region includes heavily forested landscapes that are managed almost
evenly between public agencies and private landowners. Woody biomass material sourced from
forest operations, fuels treatment activities and local transfer stations are sustainably available in
volumes that could support value-added utilization enterprises located at the Wilseyville site.
Table 1 provides an overview of potentially available wood waste volumes by biomass source.
The standard unit of measure for woody biomass is bone dry ton (BDT).*

Table 1. Biomass Material Potentially Available

BDT PER YEAR
BIOMASS MATERIAL SOURCE LOW RANGE HIGH RANGE
Timber Harvest Residuals 21,000 42,000
Fuels Treatment Activities — USFS/BLM 8,250 13,750
Fuels Treatment Activities — FSC/NRCS/CHIPS 5,625 13,125
Urban Wood Waste — Wilseyville Transfer Stations 160 175
Agricultural Residuals 0 0
TOTAL 35,035 69,050
CURRENT COMPETION 2,500 10,000
TOTAL ADJUSTED FOR COMPETITION 33,535 59,050

Table 2 summarizes the estimated costs of collection, processing and transport to deliver biomass
material to the Wilseyville site.

Table 2. Biomass Material Collection, Processing and
Transport Costs with Wilseyville Site as Delivery Point

DELIVERED LOW HIGH

BIOMASS MATERIAL SOURCE MATERIAL RANGE | RANGE
Timber Harvest Residuals Chips $45/BDT | $60/BDT
Pre-Commercial Thinning Activities and
Timber Harvest Small Logs $32/GT | $42/GT
Fuels Treatment Activities — USFS/BLM Chips $45/BDT | $60/BDT
Fuels Treatment Activities — Fire Safe
Councils/NRCS/CHIPS Chips $50/BDT | $70/BDT

Limbs, Construction

Urban Wood Waste —Received in raw form Debris, Misc. Wood | $5/BDT | $15/BDT

One bone dry ton is the nominal equivalent of 2,000 pounds of dry wood fiber (no moisture content).
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Assumptions used to calculate range of costs:

e No service fees or cost share arrangement available from public agencies or private
landowners;

e One-way transport averages 30 miles for biomass and small logs;

e Forest biomass is collected and processed (chipped) into truck at $30-$33/BDT;

e Small logs are harvested, collected and loaded onto log truck at $25-$28/GT? (about
$150/MBF>);

e Haul costs are $85/hour for standard chip truck/trailer;

e Haul costs are $100/hour for walking floor chip truck trailer;

e Haul costs are $85/hour for standard log truck;

e Biomass chips average 14 BDT/load; and

e Small logs average 24 GT/load (about 4 MBF).

Site Review

The old mill site location for the CHIPS product yard is in a highly disturbed state and is
currently zoned for Public Service (PS). While the Calaveras County Planning Director has
confirmed that the projected activities in the proposed CHIPS product yard are consistent with
the PS zoning designation, a Conditional Use Permit (CUP) may still be required depending on
the specific project developed on the site.

The proposed site offers sufficient room for a bioenergy facility to maintain and operate
equipment and store feedstock for winter operations. Investment in all-weather access roads and
the extension of additional utility infrastructure will be required for interconnection, water
supply, and wastewater disposal; however none of these costs are anticipated to be prohibitively
expensive and are typical costs for bioenergy project developers.

Value-Added Opportunities

Twenty-four value-added opportunities were evaluated for commercial viability, employment
potential, market potential, and costs for forest-sourced biomass material. Four value-added
opportunities were selected by the Project Steering Committee for more detailed analysis. These
included:

Small-scale combined heat and power;
Firewood processing;

Small-scale sawmill; and

Biomass fiber to local markets.

Small-scale combined heat and power was selected as the preferred opportunity to pursue for the
site.

>GT= green ton. One green ton represents 2,000 pounds of wood fiber.
3MBF = one thousand board feet. One board foot is equivalent to a board that is 12” wide, 12” long and 17 thick.
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Technical and Economic Analysis

A technology developer was selected through a competitive bid process by a selection
subcommittee of the CHIPS board. Phoenix Energy was selected as the project developer. TSS
performed a technical and economic analysis of Phoenix Energy. Technically, TSS found
Phoenix Energy to utilize a commercially-proven technology and demonstrates the ability to
successfully deploy this technology within the California setting through their past two
bioenergy projects in California.

The economic analysis yielded challenges specific to the Wilseyville site due to the high cost of
feedstock and the limited market for bioenergy byproducts. However, with the experience of
Phoenix Energy in the biochar market and the new Senate Bill 1122 (SB 1122) legislation, TSS
believes that Phoenix Energy has the skill set to drive power generation costs down to a rate that
will be successful in the competitive Electric Renewable Market Auction Tariff (E-ReMAT)
Feed In Tariff (FIT) program that is currently being finalized by the California Public Utilities
Commission (CPUC).

Recommendations and Next Steps

While there are many defined steps to develop a bioenergy facility at Wilseyville, the
recommendations and suggested next steps focus on addressing the economic challenges
including long-term, low-cost feedstock procurement and securing eligibility into the E-ReMAT.
Preparation for the E-ReMAT includes negotiating site control and passing the Fast Track or
completing a System Impact Study with Pacific Gas & Electric (PG&E). In addition, CHIPS and
the project developer should work with the Calaveras County Planning Department to ensure that
a CUP is not required to minimize the cost of California Environmental Quality Act (CEQA)
compliance, as it will be necessary for the air permits.
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WOODY BIOMASS FEEDSTOCK RESOURCE AVAILABILITY
AND COST ANALYSIS

Woody biomass material sources considered in this study includes a range of forest, agricultural
and wood waste management activities:
e Forest management activities:
e Timber harvest operations,
e Fuels treatment/forest restoration projects, and
e Timber stand improvement projects;

e Raw material/woody biomass from urban wood waste (construction/demolition wood,
pallets, tree trimmings); and

e Agricultural residuals generated as a byproduct of orchard or vineyard management
activities.

Target Study Area

Consistent with the objectives of the woody biomass feedstock availability analysis, the forested
landscapes and watersheds located within a logical haul distance of the Wilseyville site were
included in the Target Study Area (TSA). Figure 2 highlights the updated TSA.*

*As defined by feasibility study project steering committee.
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Figure 2. Target Study Area
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Vegetation Cover and Land Ownership/Jurisdiction

Woody biomass availability for any given region is heavily dependent on vegetation cover, land
management objectives and ownership. Vegetation cover within the Wilseyville TSA is
predominantly forest (80%), shrubs/brush (8%), and riparian (6%) cover. Figure 3 shows
vegetation cover types within the TSA.
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Figure 3. Vegetation Cover within the Target Study Area
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Vegetation cover types significantly influence woody biomass availability. Depending on
management objectives, certain cover types could generate significant volumes of woody
biomass material for use as feedstocks for value-added utilization. Table 3 summarizes
vegetation cover by category within the TSA.

Table 3. Vegetation Cover within the TSA

COVER PERCENT OF
CATEGORIES ACRES TOTAL
Agriculture 2,792 0.3%
Barren 24,037 2.8%
Developed Areas 11,262 1.3%
Forest 688,466 80.2%
Grassland 5,149 0.6%
Riparian Areas 51,283 6.0%
Shrub/Brush 68,212 7.9%
Water Bodies 7,041 0.8%
TOTALS 858,241 100.0%

Land ownership drives vegetation management objectives and within the TSA, the U.S.
Department of Agriculture (USDA) Forest Service (USFS) is the most significant land manager
with responsibility for approximately 49% of the landscape. Private land makes up about 46%
and the Bureau of Land Management (BLM) makes up relatively little acreage at 4%. Federal
land management agencies (USFS and BLM) together manage approximately 53% of the
landscape. Federal jurisdiction and management objectives have a significant influence
regarding woody biomass material availability within the TSA.

Figure 4 highlights the locations of the various ownerships and jurisdictions.
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Figure 4. Land Ownership/Jurisdiction within the TSA
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Table 4 summarizes land ownership and jurisdiction within the TSA.

Table 4. Land Ownership/Jurisdiction Forest Vegetation

Cover within the TSA

LAND FORESTED PERCENT OF
OWNER/MANAGER ACRES TOTAL
BLM 28,001 4%
Bureau of Reclamation 189 0%
Private 318,489 46%

State of California 6,489 1%
USFS 335,299 49%
TOTALS 688,467 100%

There are several land management classifications within the USFS jurisdiction. Some
classifications do not allow for biomass material removal. For example, areas designated as
wilderness and roadless areas are not subject to active vegetation management activities. Of the
approximately 335,300 acres of forested landscape managed by the USFS, about 58% (193,292
acres) have management objectives that allow biomass material removal. Table 5 provides
details of USFS land classifications that support forest vegetation cover and are located within

the TSA.

Table 5. USFS Jurisdiction/Land Classification within the TSA

FORESTED PERCENT OF
LAND CLASSIFICATION ACRES TOTAL
USFS Wilderness 87,887 26%
USFS Roadless 54,120 16%
USFS Net Available for VVegetation
Management Activities 193,292 58%
TOTALS 335,299 100%

Topography Within the Target Study Area

Forest biomass recovery activities are generally restricted to topography that will allow ready
access for equipment and crew. Steep topography over 35% slope gradient is considered to be
the breakoff point for ground-based logging and/or biomass recovery equipment on federally
(USFS and BLM) managed lands. Private land managers typically utilize ground-based
equipment on slopes up to 50%, but the cost of operating on sustained slopes above 35% are
typically quite high and are considered prohibitive.

Figure 5 highlights topography that is over 35% slope within the TSA.
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Figure 5. Slope Analysis of the TSA
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Table 6 provides figures regarding TSA topography by slope class.

Table 6. Topography Classification within the TSA

TOPOGRAPHY ACRES PERCENT OF TOTAL
35% Slope and Less 615,098 72%
Greater than 35% Slope 243,903 28%
TOTALS 859,001 100%

Almost three-quarters of the topography within the TSA is 35% slope or less and is considered
potentially available for biomass recovery activities. Of course, land management classifications
such as wilderness or roadless area override slope conditions and are not considered available for
biomass recovery activities.

TSS further analyzed the slope topography to account for acres by ownership that are potentially
available for vegetation management. Table 7 summarizes the results.

Table 7. Topography Classification by Ownership within the TSA

<35% >35%
< 35% >35% TOTAL SLOPE SLOPE
OWNERSHIP SLOPE SLOPE ACRES PERCENT | PERCENT

ACRES ACRES OF OF

TOTAL TOTAL
USFS (Net Available) 141,103 52,189 193,292 73% 27%
BLM 13,744 17,701 31,445 44% 56%
Private 296,068 91,265 387,333 76% 24%

TOTALS 450,915 161,155 612,070

Forest-Sourced Biomass

Timber Harvest Residuals

Timber harvest residuals can provide significant volumes of woody biomass material. Typically
available as limbs, tops and unmerchantable logs, these residuals are waste byproducts of
commercial timber harvesting operations. As such, these residuals have no merchantable value
though they can be a relatively economic raw material feedstock supply for the emerging added
value woody biomass utilization effort. Once collected and processed using portable chippers or
grinders, this material is an excellent biomass feedstock source or feedstock for compost/mulch.

Small, unmerchantable logs that do not meet sawlog specifications could also be recovered from
timber harvest operations. In some cases the larger sawlogs (e.g., 10” and larger diameter
measured small end inside bark) command a higher value, which could leave smaller logs
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available for value-added utilization (depending on sawlog pricing). These smaller logs could be
delimbed to a manageable diameter (e.g., 2”’) and made available for value-added uses such as
firewood, post/poles or animal bedding logs.

Timber harvest activity within the State of California is monitored by the State Board of
Equalization (BOE). The BOE levies timber harvest taxes based on annual timber harvest levels.
A review of the 2006 through 2010 timber harvest data was conducted to confirm historic timber
harvest activities within the TSA. Table 8 provides the results.

Table 8. 2006 Through 2010 Timber Harvest Volume Produced Within the TSA
(Expressed in MBF°/Year)

5 YEAR % OF WEIGHTED
COUNTY | 2006 2007 2008 2009 | 2010 | AVERAGE | COUNTY AVERAGE
HARVEST IN TSA HARVEST
Alpine 51 0 0 0 2,192 449 29% 129
Amador 27,274 | 18,297 | 24,626 | 5,927 | 7,718 16,768 37% 6,235
Calaveras | 33,523 | 27,138 | 33,235 | 16,162 | 25,679 27,147 73% 19,854
El Dorado | 99,508 | 91,055 | 44,726 | 20,181 | 19,832 55,060 7% 3,718
Tuolumne | 48,392 | 50,558 | 52,975 | 26,976 | 23,596 40,499 9% 3,656
Totals 208,748 | 187,048 | 155,562 | 69,246 | 79,017 139,924 33,591

Results of the historic timber harvest review confirm that harvest levels over time have been
inconsistent. A primary driver is the demand for sawlogs, which was significantly diminished in
2009 and 2010 due to curtailment of the Sierra Pacific Industries sawmill at Standard. The
Standard mill has been rebuilt and is currently in commercial operation,® which should ramp up
harvest levels to pre-2009 levels.

The 2006 through 2010 historic record of timber harvest across all five counties results in an
average annual harvest of 139,924 MBF. The TSA is made up of portions of these counties and
using GIS analysis, TSS was able to determine the portion of each county that lies within the
TSA (see Table 8). Using this data, a weighted average timber harvest figure was calculated for
each county. From this methodology, TSS was able to conclude that the average annual timber
harvest for the TSA amounts to 33,591 MBF per year.

TSS’ experience with forest biomass recovery confirms that a recovery factor of 0.9 BDT per
MBF of sawlogs harvested would apply for mixed conifer stands in the TSA. This amounts to a
gross potential of 30,232 BDT per year of timber harvest residuals.

Not all topography or road systems will accommodate biomass recovery operations. Based on
slope analysis (see Table 7) and for the purposes of this forecast, it is assumed that 70% of the
timber harvest operations within the TSA are located on topography and road systems that will
support biomass recovery. Using this assumption then, approximately 21,162 BDT per year are

*MBF = thousand board foot measure. One board foot is nominally 12" long by 12” wide and 1” thick.
®per discussions with Tim Tate, SPI forester.
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projected to be available as timber harvest residuals from forested acres within the TSA. If
small, unmerchantable logs (<10 diameter at breast height) are recovered, the timber harvest
residuals could be double this volume (42,000 BDT per year).

Fuels Treatment/Forest Restoration

The Wilseyville region is home to numerous communities with residential neighborhoods
situated within the wildland urban interface (WUI). Due to high fire danger conditions within
the WUI, there are concerted efforts across all forest ownerships to proactively reduce hazardous
forest fuels in support of defensible communities.

Discussions with the Amador Ranger District and Calaveras Ranger District,” the Amador and
Calaveras Foothills Fire Safe Councils,® Bureau of Land Management,® Natural Resource
Conservation Service,* Calaveras Healthy Impact Products Solution,** and private land
management foresters'? confirmed plans to conduct fuels treatment and forest restoration
activities. Summarized in Table 9 are the results of those interviews.

Table 9. Forest Fuels Treatment Activities Planned within the
TSA (Expressed in Acres per Year)

FUELS TREATMENT/FOREST
ORGANIZATION IMPROVEMENT PLANNED

LOW RANGE HIGH RANGE
USFS — Amador and Calaveras RD 600 900
Bureau of Land Management 60 200
Amador FSC 150 250
Calaveras Foothills FSC 150 250
Natural Resources Conservation Service 50 400
CHIPS 100 150

TOTALS 1,110 2,150

Due to very limited value-added markets for woody biomass material generated as a byproduct
of forest fuels treatment activities, most of the fuels treatment operations are processing
(mastication or chipping) biomass and leaving it on site or piling and burning the material.
Discussions with project coordinators and foresters indicated that if a ready market for biomass
existed, with values high enough to cover most of the processing and transport costs, significant
biomass volume would be diverted away from current business-as-usual activities
(mastication/chip/pile and burn).

"John Sweetman, Amador RD; Jim Junette, Calaveras RD.

8Cathy Koos-Breazeal, Amador FSC; Bill Fullerton, Calaveras Foothill FSC.
®Keith Johnson, BLM.

O\Matt McNicol, NRCS forester.

1Rick Breeze-Martin, Consultant to CHIPS.

12Steve Cannon, consulting forester, Tim Tate, SPI forester.
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Interviews with forest managers and fiber procurement foresters confirmed that between 10 and
15 BDT per acre of forest biomass is considered recoverable during fuels treatment and forest
restoration activities. Assuming an average recovery factor of 12.5 BDT per acre, and the annual
acres treated shown in Table 9, between 13,875 and 26,875 BDT will be generated per year from
fuels treatment and forest improvement operations in the TSA.

Urban-Sourced Biomass

Wood waste generated by tree service companies, local residents, and businesses in the
Wilseyville area regularly generate wood waste in the form of tree trimmings, construction
debris and demolition wood. Much of this wood waste is currently deposited at the Calaveras
County managed Wilseyville Transfer Station. Discussions with Calaveras County Solid Waste
Department*® confirmed that the County continues to accept wood waste at the transfer station
and that a tip fee of $4 per cubic yard is charged at the gate. Prior to October 2009, there was no
tip fee and a higher volume of wood waste was delivered. In 2008 approximately 1,950 cubic
yards of wood waste was taken in. If the Wilseyville product yard is developed, a similar
volume of wood waste can be expected should there be no tip fee charged. Calaveras County
staff expressed a high level of interest in discontinuing acceptance of wood waste at the
Wilseyville Transfer Station should the Wilseyville product yard be developed. CHIPS and
County Staff are in discussions about diverting the Wilseyville wood waste stream from the
transfer station to the product yard as part of coordinating public service.

TSS’ discussions with landfill and transfer staff over the years indicate that each cubic yard of
unprocessed brush, tree trimmings, and wood waste averages about 300 pounds. TSS’
experience is that urban wood with a heavy green component (e.g., brush, tree trimmings) will
average about 40% moisture content. Using these metrics (300 Ib/cubic yard and 40% moisture
content), each cubic yard received will equal about 180 dry pounds of wood. Assuming that
1,950 cubic yards are accepted in a given year equates to 175 BDT per year.

Agricultural Byproducts

As noted in the vegetation cover analysis (see Table 3), less than 0.5% of the TSA includes land
dedicated to commercial agriculture (approximately 2,792 acres). Most of these acres are likely
dedicated to raising cattle and calves, which is the number one agriculture commaodity in the
county.** Some commercial agriculture crops, such as orchards, do generate wood waste in the
form of prunings generated annually and as orchards are replaced (nut orchards are removed and
replaced about every 25 years). Vineyards may generate wood waste as they are removed, but
removal is fairly rare and separating the vines from the trellis cables is very costly.

The 2009 Calaveras County Crop Report confirmed that there are 800 acres of walnut orchard
and 800 acres of wine grapes in the county. Discussions with local foresters and fiber
managers™ confirmed that no commercial orchards exist within the TSA and that few vineyards

BTom Garcia, Director, Public Works Department, Calaveras County.
YPer the 2009 Calaveras County Crop Report.
15John Romena, Director of Fuel Procurement, Buena Vista Biomass Power, LLC.
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are in the TSA that might generate wood waste (e.g., prunings). TSS concludes that no volume
of agricultural wood waste is currently available within the TSA.

Biomass Feedstock Competition Analysis

Current Competition

There are very limited existing markets for forest biomass material generated within the TSA.
Existing facilities currently procuring biomass feedstock in the region that may occasionally
source feedstock from the TSA are summarized in Table 10.

Table 10. Facilities Currently Competing For Feedstock

DISTANCE
SCALE FROM
FACILITY LOCATION (MW) | WILSEYVILLE
(MILES)
Buena Vista Biomass Power Buena Vista 18 36
Pacific Ultrapower Chinese Station Jamestown 22 50

Interviews with fuel procurement managers in the region confirmed that very little biomass
feedstock is currently sourced from the TSA. Only the Buena Vista Biomass Power (BVBP)
facility would possibly source feedstock that is tributary to Wilseyville. However, the BVBP
facility is constrained in its ability to procure forest biomass feedstock due to its commitment
with the Center for Biological Diversity to source no more that 15% of its total feedstock needs
from forest operations.

The next closest biomass power generation facility in the region is the Pacific Ultrapower
Chinese Station facility at Jamestown. This facility typically sources urban wood waste from
Stockton and the San Francisco Bay area, and agricultural byproducts from the greater Stockton
area as feedstock. When occasionally sourcing forest biomass feedstock, only material close to
Jamestown (typically less than 30 mile transport distance) is procured. Occasionally the Pacific
Ultrapower facility may source forest biomass feedstock from the TSA.

TSS estimates that between 2,500 and 10,000 BDT of forest sourced feedstock may be procured
annually from within the TSA by BVBP and/or Pacific Ultrapower Chinese Station.

Potential Competition

TSS is not aware of any new forest biomass processing or utilization facilities planned for
locations within the TSA or tributary to the TSA. The only potential competition for forest
biomass feedstock could be the existing biomass power generation facility at the Sierra Pacific
Industries (SPI) facility at Standard. SPI Standard typically utilizes sawmill residuals and
agricultural byproducts as its primary feedstock sources. Occasionally the plant may source
forest biomass material in the region that is located in close proximity to Standard. This forest
biomass could be sourced from SPI lands or USFS timber sales, but very rarely would it be
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sourced from within the TSA. Table 11 identifies potential competition for forest biomass
feedstock generated within the TSA.

Table 11. Facilities Potentially Competing For Feedstock

DISTANCE
SCALE FROM
FACILITY LOCATION (MW) WILSEYVILLE
(MILES)
Sierra Pacific Industries Standard 8 57

The location of the biomass power generation facilities considered current and potential
competition are highlighted in Figure 6 below.

Figure 6. Current and Potential Competition for Feedstock within the TSA
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Biomass Feedstock Availability — Current Forecast

Summarized in Table 12 are the results of biomass material recovery analysis from forest

activities and urban wood waste within the TSA.

Table 12. Biomass Material Potentially Available — 2013

BIOMASS MATERIAL SOURCE

BDT PER YEAR
LOW RANGE HIGH RANGE

Timber Harvest Residuals 21,000 42,000

Fuels Treatment Activities — USFS/BLM 8,250 13,750

Fuels Treatment Activities — FSC/NRCS/CHIPS 5,625 13,125
Urban Wood Waste — Wilseyville Transfer Station 160 175

Agricultural Residuals 0 0

TOTAL 35,035 69,050

CURRENT COMPETION 2,500 10,000

TOTAL ADJUSTED FOR COMPETITION 33,535 59,050

Biomass Feedstock Availability — Future Forecast 2014 to 2016

Summarized in Table 13 are the results of biomass material recovery analysis adjusted for

biomass availability one to three years from now.

Table 13. Biomass Material Potentially Available — 2014 to 2016

BIOMASS MATERIAL SOURCE

BDT PER YEAR
LOW RANGE HIGH RANGE

Timber Harvest Residuals 22,500 44,000

Fuels Treatment Activities — USFS/BLM 13,250 18,750

Fuels Treatment Activities — FSC/NRCS/CHIPS 5,625 13,125
Urban Wood Waste — Wilseyville Transfer Station 225 250

Agricultural Residuals 0 0

TOTAL 41,600 76,125

PROJECTED COMPETITION 2,500 10,000

TOTAL ADJUSTED FOR COMPETION 39,100 66,125

Assumptions used for this forecast include:

e General improvement in the local and regional economy (more urban wood waste

generated);

e Slightly improved saw timber markets (mild increase in timber harvest on public and

private forest lands); and

e Ramp up in forest fuels reduction activities as the ACCG All Lands TBL strategy is
implemented with projects like the CFLRP Cornerstone Project.
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Biomass Feedstock Availability — Future Forecast 2017 to 2022

Summarized in Table 14 are the results of biomass material recovery analysis adjusted for
biomass availability four to nine years from now.

Table 14. Biomass Material Potentially Available — 2017 to 2022

BDT PER YEAR
BIOMASS MATERIAL SOURCE LOW RANGE HIGH RANGE

Timber Harvest Residuals 31,500 53,000
Fuels Treatment Activities — USFS/BLM 18,250 23,750
Fuels Treatment Activities — FSC/NRCS/CHIPS 5,625 13,125

Urban Wood Waste — Wilseyville Transfer Station 275 325

Agricultural Residuals 0 0

TOTAL 55,650 90,200
PROJECTED COMPETION 2,500 10,000
TOTAL ADJUSTED FOR COMPETITION 53,150 80,200

Assumptions used for this forecast include:

e Continued improvement in the local and regional economy (more urban wood waste
generated);

e Significantly improved saw timber markets (strong increase in timber harvest on public
and private forest lands); and

e Continued ramp up in forest fuels reduction activities as Cornerstone All Lands Project is
fully implemented.

Costs to Collect, Process and Transport Biomass Material

Commercial-scale infrastructure to collect, process, and transport biomass material currently
exists within the TSA. TSS relied on interviews with local contractors in addition to TSS’ past
experience to analyze these costs. Table 15 provides results of the cost analysis.
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Table 15. Biomass Material Collection, Processing and
Transport Costs with Wilseyville Site as Delivery Point

BIOMASS MATERIAL SOURCE [Ii/'lz/ﬂ\égﬁ? R'A%\(’;VE RTI\CIB(;IE
Timber Harvest Residuals Chips $45/BDT | $60/BDT
E;Z’??r;“brgfﬁ;'vgi””ing Activities Small Logs $32/GT | $42/GT
LFJ“SGF'SS/TBri"’I‘\tAme”t Activities - Chips $45/BDT | $60/BDT
Eggfgé?gfgm F’%:ti"mes B Chips $50/BDT | $70/BDT
o o s oA | L7 oo | o | s

Assumptions used to calculate range of costs:

e No service fees or cost share arrangement available from public agencies or private
landowners;

One-way transport averages 30 miles for biomass and small logs;

Forest biomass is collected and processed (chipped) into truck for $30 to $33/BDT;
Small logs are harvested, collected and loaded onto log truck for $25 to $28/GT;
Haul costs are $85/hour for standard chip truck/trailer;

Haul costs are $100/hour for walking floor chip truck trailer;

Haul costs are $85/hour for standard log truck;

Biomass chips average 14 BDT/load; and

Small logs average 24 GT/load.

Current Market Prices

Demand for woody biomass material currently exists within the TSA. Several biomass power
plants and an animal bedding operation are actively procuring biomass in the form of chips and
logs. Current prices range from $40 to $42 per BDT for biomass feedstock and from $30 to $32
per GT for small, typically low-grade logs for animal bedding. The SPI Standard sawmill is
purchasing logs (sawmill grade) as well.

Discussions with Buena Vista Biomass Power staff'® confirmed plans to begin receiving limited
biomass feedstock deliveries commencing mid-January, 2012. Commercial operations are
expected to commence during first quarter, 2012, with feedstock receipts ramping up to full
capacity in late January or early February.

16John Romena, Director of Fuel Procurement, Buena Vista Biomass Power.
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State and Federal Environmental Analysis

Commercial forest operations on private lands such as timber harvests require a State of
California approved Timber Harvest Plan (THP). The California Department of Forestry and
Fire Protection is the lead state agency administering THPs. THPs are compliant with the
California Environmental Quality Act (CEQA).

On federally-managed lands, vegetation management activities must be compliant with the

National Environmental Policy Act (NEPA). USFS and BLM conduct NEPA analysis required
before commencement of vegetation management activities.

Applicable State and Federal Taxes
The California Board of Equalization levies timber harvest yield taxes on all commercial
products removed from either public or private lands. Currently forest biomass from

unmerchantable limbs, tops, and very small stems is considered to have no commercial value and
is not included in yield tax calculations.

Biomass Feedstock Supply Risks and Future Sources

Feedstock Supply Competition Risk Mitigation

The primary mitigation measure to minimize the impact of potential or current biomass supply
competition is to concentrate procurement efforts in the development of suppliers located close-
in and tributary to Wilseyville. A project will have significant transport cost advantages when
sourcing biomass feedstock as near as possible to its location. An additional mitigation measure
to minimize the impact of competing biomass purchasers is to secure stable and price
competitive feedstock sources utilizing long-term supply agreements with a variety of reliable
feedstock suppliers.

Time of Year Availability

Discussions with local foresters indicate that the typical season for field operations is May 1
through November 15. A variety of factors impact this, including snow depth and wet soil
conditions (e.g., concerns regarding potential soil compaction). Logs for the sawmill or
firewood processor will need to be stockpiled (decked) on site if there are plans to operate during
the winter months. Processed forest biomass (chips) used as feedstock for a small power
generation facility will also need to be stockpiled on site for winter operations. Urban wood
waste is typically generated year round with some seasonal fluctuation (downturn) during the
holiday season (mid-November through December).
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Transport Cost

The cost of transporting biomass feedstock represents the single most significant expense when
procuring biomass. Variables such as diesel fuel cost (currently at $4.25/gallon)’, workers
compensation expense, and maintaining a workforce (locating qualified drivers) are all factors
that significantly impact the cost to transport commodities such as biomass feedstock.
Interviews with commercial transport companies indicate the current cost to transport a bulk
commodity such as biomass feedstock is $2.00 to $2.20 per running mile, or $80 to $100 per
hour. The $100 per hour rate addresses the cost of owning and operating self-unloading trailers
which will be required to deliver feedstock to the Wilseyville site.

At this time, diesel fuel costs are the most significant variable impacting transport costs. Diesel
fuel price escalation has had a major impact on biomass feedstock prices throughout the U.S. in
recent years. Based on TSS’ experience, the average forest-sourced biomass feedstock requires
approximately 1.75 to 2 gallons of diesel to produce and transport a green ton of forest-sourced
feedstock with an average round-trip haul distance of 60 to 90 miles. Therefore, a $1.00/gallon
increase in diesel fuel equates to a $1.75 to $2.00 per green ton increase in the cost to produce
and transport forest-sourced biomass feedstock. Assuming that forest-sourced feedstock have a
moisture content of 50%, the $1.00/gallon increase in diesel fuel pricing equates to a $3.50 to
$4.00 per BDT cost increase. Any significant increase in the price of diesel fuel presents a risk
to the overall economics of producing forest-sourced biomass. Diesel fuel pricing volatility is
primarily driven by the cost of crude oil. Figure 7 shows the volatility of diesel prices during the
January 2007 through March 2013 period.'®

Figure 7. California On-Highway Diesel Prices 2007 - 2013

Weekly California No 2 Diesel Ultra Low Sulfur (0-15 ppm) Retail Prices
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Figure 7 clearly shows a seven-year trend of increasing prices with short-term volatility. The
fluctuations in diesel prices are the single largest impact to feedstock prices.

17 california Diesel Prices; http://www.eia.gov/petroleum/gasdiesel/
B1bid.
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Housing and Construction

As economic conditions improve and the housing and construction sectors rebound, wood
product manufacturing, and timber harvest activity will increase as well. An increase in wood
product manufacturing will result in increasing volumes of byproduct (e.g., sawdust, bark), a
traditional source of cost effective woody biomass feedstock for many biomass power generation
facilities. An increase in timber harvest activity and volumes would generate additional volumes
of forest-sourced biomass feedstock.

Improvements in housing and construction will result in an increase in volumes of urban wood
from construction and demolition projects. Though little separation and utilization of this
feedstock currently occurs within the TSA, the biomass power plants that currently and
potentially compete for feedstock within the TSA will have access to additional cost effective
urban wood material. This will likely reduce their need to compete for forest-sourced material
generated within the TSA.

State and Federal Policies

Public policy can be a source of risk or can provide opportunity. An example of potential risks
include possible changes in land management policies and regulations that could reduce fuel
treatment and forest restoration activities on both private and public lands. However, public
policy can also provide opportunity, as is the case with state Senate Bill 32 (SB 32) and state SB
1122. These bills significantly improved the power sales opportunities for small-scale renewable
energy projects strategically located within Investor Owned Utility (IOU) service territories.

Five-Year Biomass Feedstock Pricing Forecast

Table 16 represent a five-year biomass feedstock pricing forecast for a community-scale
bioenergy facility at Wilseyville. The base price of $53.86 per BDT is based on the weighted
average of product availability (Table 12) and cost (Table 15).

Table 16. Five-Year Feedstock Pricing Forecast 2013 to 2017

2013 2014 2015 2016 2017
$53.86 $54.61 $55.37 $56.15 $56.94

Feedstock Price at
Wilseyville ($/BDT)

The feedstock price forecast presented in Table 16 is based on the following assumptions:

e [Feedstock supply chain is fully developed with feedstock available from forest-based
operations;

e Diesel fuel prices remain near $4.25/gallon through 2013, then escalate at 2% per year;

e Labor rates remain stable through 2013, then climb at 2% per year; and

e Biomass feedstock prices escalate at 1.4% annual rate due to increased diesel fuel and
labor costs from 2014 through 2017.
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OLD MILL SITE REVIEW

Environmental Setting

The product yard site is located near the community of Wilseyville in the Blue Mountain region
of Calaveras County. Situated at 2,800 foot elevation, the site is the former location of a
commercial-scale sawmill owned and operated by the Associated Lumber and Box Company
(ALBC) and is centrally located relative to forest resources. The community of Wilseyville was
named in honor of Lawrence Wilsey, General Manager of several ALBC sawmills.® The ALBC
sawmill reportedly operated from 1942 to 1968 and was a modern sawmill for its day. The entire
facility occupied about 200 acres.

Figure 8 provides an aerial image of the site with a legend highlighting the location of major
buildings and other infrastructure. Like many mills constructed in this era, there were onsite
boilers that utilized wood waste to generate steam used to drive manufacturing equipment. Due
to the relatively mild climate, much of the rough sawn lumber was air dried on site.

Figure 8. Associated Lumber and Box Company, Wilseyville Sawmill

per the Sierra Nevada Logging Museum website.
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The site is currently owned and managed by the Calaveras County Water District (CCWD).
CCWD manages the site for wastewater treatment with much of the site utilized as a wastewater
spray field. CHIPS has signed a purchase agreement with CCWD and is in escrow at the time
that this report was published.

Figure 9 provides an aerial image of the old mill site today, with approximate location of the
product yard highlighted in red.

Figure 9. Old Mill Site with Product Yard Location

The old mill site location for the CHIPS product yard is in a highly disturbed state, particularly
the area where the CCWD wastewater spray field is currently located. There are also remnants
of the main sawmill facility (cement pads) and a log pond on the site. Figure 10 is a draft site
plan that highlights potential locations of value-added processing operations at the product yard.
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Figure 10. Product Yard Draft Site Plan®
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2Basic site template was provided courtesy of Kevin Hansen and KRH Engineering. TSS updated this site plan to accommodate infrastructure necessary for value-added processes.
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Considering the proposed uses and the site itself, two principal siting issues stand out: zoning
and land use permitting, and biological resources.

Zoning and Land Use Permitting

The subject property is currently zoned as Public Service (PS) due primarily to the use of the
property by the CCWD and their wastewater treatment system. Under the Calaveras County
Zoning Ordinance Section 17.48.10, the purpose of the PS zone is to classify lands that are used
for public purposes, public utilities, and public agencies. Permitted uses, and uses which are
allowed consistent with the PS zoning status, include the following:

e All public uses, buildings, facilities, structures, offices, maintenance yards, or storage
facilities, provided that there are no toxic or hazardous materials stored at the site, and
except those enumerated in Section 17.48.030 of the Calaveras County Zoning;

e Residence for security personnel; and

e Accepted farming practice.

Uses requiring a CUP:

Hydroelectric power generation projects by public or private entities;

Sanitary and septic waste disposal facilities;

Class Il or Class 11 landfills;

Temporary employee housing, except for one mobile home for security purposes;
Public or private entity facilities which involve the storage, handling, or use of toxic or
hazardous materials;

Fire protection facilities;

Correction or prison facilities;

Animal shelters;

Commercial agriculture; and

Ambulance services.

In addition, the County Zoning Ordinance allows for other potential uses in the PS Zone with the
following clause:

“Upon findings by the planning commission that a use is consistent with the purposes of this
chapter, the use may be added to this section, provided that the commission concurrently initiates
a change in this chapter for inclusion of the use.”

A consultant to CHIPS?* contacted the Planning Director of Calaveras County Planning
Department to confirm the permitted uses for what is being proposed within the PS zoning (see
Figure 8) at the product yard. Rebecca Willis, Planning Director, through Ministerial Action
confirmed that the projected activities in the proposed CHIPS product yard are consistent with
the PS zoning designation (see Appendix A). A CUP (if required) may place other
environmental compliance requirements on the site and its operations.

Z'Rick Breeze-Martin, Consultant to CHIPS.
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Biological Resources

During a site visit on June 7, 2011, it was observed that the areas where the proposed facilities
have been preliminarily planned are reverting back to their natural state. This may require some
biological resources study (to be determined during the initial phase of the CEQA process as led
by the County Planning Department).

Environmental Compliance

Several of the proposed uses will require an air emissions permit from the Calaveras County Air
Pollution Control District (CCAPCD). For example, a small sawmill might generate fugitive
emissions (sawdust or dust from log truck traffic) that will require control and the accompanying
need for a permit. A lumber dry kiln will require a combustion system (wood fired or liquid
petroleum gas) to create the necessary heat for the system. A combustion system using biomass
feedstock (lumber scraps or firewood) will require an air emissions permit from the CCAPCD.
The air permit will likely have minimal compliance requirements, as a small lumber kiln does
not fall under the Best Available Control Technology requirements due to its relatively small
scale. If needed a small dry kiln (under 50 MMBtu/hour) fired on liquid petroleum gas
(propane) is exempt from air permits per CCAPCD Rule 402.

Job Creation

Job creation from new enterprises conducting value-added processing of forest biomass material
IS a positive outcome of value-added processing. Estimating how many jobs might be generated
is very dependent upon the enterprise considered. For example, firewood processing is quite
labor intensive but composting operations are not. Additional information specific to value-
added processing technologies is discussed in the value-added opportunities section of this
report. (See Figure 11, Value-Added Utilization Matrix above for estimates of jobs needed for
different value-added economic activities).
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VALUE-ADDED OPPORTUNITIES ANALYSIS

A range of value-added utilization options were considered. Figure 11 is a value-added
utilization matrix that was developed jointly by TSS and the University of California
Cooperative Extension.?

22Gareth Mayhead, Academic Coordinator, Forest Products provided assistance in the development of the value-added matrix.
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Figure 11. Value-Added Utilization Matrix
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Do_mestlc users now, Use of biomass from forest possible (e.g.,
animal bedding now, . - i
. . small logs or chips low in bark) - key issue
. potential for boilers . .
_ Clean, dry (<10% Pellet mill, (including co-fire with ano! expense is drying system. La}rger scale
Wood fuel Commercially . dryer, cooler, ; facility will face challenges in gaining market
mc) chip, needs to 15 85 . coal), niche barbeque .
pellets deployed hammermill, share for domestic stoves. Large-scale export
be <1% ash. . pellets? Large scale -~ : .
packaging. . facility will have feedstock sourcing
gives access to
; . challenges and exposure to currency
international markets for .
L exchange rate risk.
co-firing.
Brick
. 0 )
Fuel bricks Commercially fr:]f(]:l)p,nggjl(:sl?)a/?k 3 6 (r;}a(;?lré%oler Substitute for firewood Potential to use field dried material as
deployed ' ' yer, .| is the primary market. feedstock?
okay. hammermill,
packaging.
Log machine . .
0 1
. Commercially Clean, .dry (<10% dryer, cooler, | Substitute for firewood Use of biomass from fofeSt possible (e_.g.,
Fire logs mc) chip, needs to 3 9 . ; : small logs or chips low in bark) - key issue
deployed hammermill, is the primary market. . .
be <1% ash. . and expense is drying system.
packaging.
Clean, dry (2-8%
mc) wood flour.
Compound Wood is ~55% of
pellets for Commercially | feedstock along 0 0 Compounder | Existing WPC mills Cheaper way to get into WPC market place
WPC deployed with plastic and extruder. (none in CA). than making finished products.
production additives.
Recycled wood
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Process or
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Feedstock

Jobs (FTE)

Main

Product Status Specifications Low High Equipment R PR CRmiE
Requires cost effective thermoplastic
feedstock (HDPE, LDPE, PP, PVC). Utilize
recycled plastics (milk jugs, plastic bags).
Clean, dry (2-12% Commercial facilities typically use pine, oak
mc) wood flour. Blender and maple. Blending (compounding) of wood
Wood plastic Wood is ~55% of (compounder | Landscape (bender and plastic may be two processes or single
com ogi tes Commercially feedstock along 0 0 extruder), board), decking, park process depending upon equipment.
(prc) deployed with plastic and extrusion line, | furniture (picnic tables Commercial molding processes typically
additives. cooler, cut-off | and seats). continuous extrusion or batch injection
Recycled wood saw. molding. Other processes such as resin
use common. transfer molding (RTM) and others not
commercially deployed. Could just make
compounded wood-plastic pellets for WPC
manufacturers.
Small roundwood Debarker
that is easily de- (flail, ring or As sawmill residuals become scarce, value of
Decorative Commercially barked. Raw bark rosser head), High value up in urban X '
e 2 6 bark for landscape cover increases.
bark deployed from sawmills is screen areas (FOB $<100/ton). . ;
Alternative use is hog fuel.
common feedstock (trommel or
source. flat).
Roundwooq Could be marketed to
(hardwood is h
ferred) | h I urban centers in boxes or fi q Ireadv i
_ Commercially preferred) logs that Log splitter or bundles. Hardwood Numerous firewood contractors already in
Firewood can be processed 2 8 firewood : . place. Some large contractors have
deployed . worth more. Higher L
using automated processor. X . significant market share.
. prices for firewood near
firewood
to affluent urban areas.
processor.
. Sold to treating facilities.
Straight, low taper Rosser head Market treated posts for
. softwood peeler and/or . e
Post and pole Commercially (lodgepole 5 15 doweller landscape timbers, Need to treat - nearest facility is in
P deployed gepole, N vineyards (used to Riverbank, CA.
ponderosa, white Sorting line. : .
- . suspend vine wires)
fir) is preferred. Bucking saw. ;
fences, furniture.
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Process or

Development

Feedstock

Jobs (FTE)

Main

Product Status Specifications Low High Equipment R PR CRmiE
(Dﬂeat:?r:(i?]rg or _ Colpred Iandscap_e cover requires additional
Decorative Commercially Bark free a}nd rosse’r head), Colorized I_andscape equipment (color!zer). Feedstock (bark free
chip deployed sized (no_ fines) 2 6 screen cover sold in bulk and/or | chip) has alternatlvg markets such as
wood chip. (trommel or bagged. pulp/paper and furnish for composite
flat). products (particleboard/hardboard/decking).
' Boiler system Especially cost effective
Woody biomass and hot water if replacing existing Feedstock sizing has been an issue with
Heating Commercially chipped to 1 2 of steam heating oil or propane recently installed thermal energy facilities.
(buildings) deployed 3"minus, 50% mc, delivery heat. Can use for Typical installations include schools,
3% ash. system cooling also (using hospitals, and community buildings.
' absorption chillers).
_ . Debarker May need to target Tough to compete with large-scale sawmills
Small-scale Commercially Medium to large 5 10 head rig ’ specialty markets to for logs and lumber sales. Niche markets for
sawmill deployed size roundwood. resaw eager secure optimal value for | lumber is important. Most lumber is low-
' " | products. value commaodity product.
Kiln dried lumber has
added value in the .
Lumber kiln Commercially Lumber products 1 2 Kiln (steam or | market place. Transport ;:r?duLdaSLz(Jg]?rg {;rﬁ]vggf[)?sg'\;izt trg@hlgrzls):r
deployed or firewood. dehumidifier). | of dried lumber products )
is more cost effective waste wood as a feedstock source.
(due to lower weight).
Woody biomass Gasifier, gas
chipped to clean—up, IC Technology is evolving More appropriate where electrical and
e . Demonstration | 3"minus, 30% mc, . ' . . - thermal energy wholesale rates are high or in
Gasification . - 2 5 engine or quickly and is becoming . . :
projects 3% ash. Drier turbine- more cost effective remote installations where power is not
feedstock ‘ currently available.
preferred. generator.
Charcoal for cooking,
Slow Commercially Wood pieces 1 2 Charcoal Kiln artist’s charcoal, Very few slow pyrolysis units currently
pyrolysis deployed (flexible spec). | filtration, soil deployed.
amendment (biochar).
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Process or Development Feedstock Jobs (FTE) Main Market Potential Comments
Product Status Specifications Low High Equipment
Cﬁﬂ?ngo'g]gg?f'ii’:tvige;s Torrefied feedstock could be highly
Mild . . plant ™ | marketable due to BTU/pound and
. Pilot Wood pieces (spec . . required to coal handling | . : . .
pyrolysis octs/ ) q ifi 0 0 Reaction unit. feedstock | mpervious to water. Coal is a key solid fuel
(forrefaction) projects/R&D is vendor specific). systems) or as ee stoc in the marketplace and tends to set the price
supplement for biomass oint
power plants. point.
Char for filtration,
Small (1/4" cooking, soil Some significant investments made in R&D,
Fast pvrolvsis Pilot minus), dry, clean 0 0 Reaction unit improvement. No ready | including demonstration facilities (portable
pyroly projects/R&D wood ,artiyclles " | market for bio oil, and fixed). Promising technology that may
P ' except at oil refineries be commercially viable soon.
(upgrader).
Feedstock
Woody biomass har_ldling,
. chipped to b0|lt_ar, . . More appropriate where electrical and
Solid fuel Commercially 3"minus, 50% mc turbine- Te_chnology 1 evolvmg thermal energy wholesale rates are high
steam cycle deployed 3% ash ,Drier ' 2 30 generator, quickly and is becoming Typically found in states with attractive.
(biopower) feedstock E[)nr:tsft;?nvsxlater more cost effective. Renewable Portfolio Standards.
preferred. cooling and
recovery.
Virgin material
Air filtration | Commercially :Z?tgmll grind to 0 0 Grinder and Wastewater treatment r,:lc?e?u%tlhg: Ir; %Igigf?r: %”tﬂgf:jg]eit%?lngzg”
media deployed g screen. facilities, etc. gtuelo PIng) .
heterogeneous specifications for filtration media.
particles.
Soil amendment market
Greenwaste (tree Grinder, is seasonal. Compost . .
Commerciall trimmings/grass screen and and mulch operations There may be opportunities to install compost
Compost y mMINgsig 2 6 - P . operation near existing landfills to divert
deployed clippings) is windrow work best on same site. reenwaste awav from landfills
optimal. turner. Typically sold in bulk or g y '
bagged.
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Process or

Development

Feedstock

Jobs (FTE)

Main

Product Status Specifications Low High Equipment R PR CRmiE
Greenwaste (tree Soil amendment market Very similar to compost operation. In fact
Mulch Commercially trimmings/grass 5 6 Grinder and is seasonal. Compost comy ost/mulch o ergtionspt icaII. share 'Ehe
deployed clippings) is screen. and mulch operations samtlajsite P ypically
optimal. work best on same site. '
Chip for Woody biomass Debarking No pulp/paper Very limited markets (no pulp mills and two
qu/ aper or | Commerciall chipped to equipment operations operating in comy osite panel o erationps) i%CA Chi
Eorr? Fc)>siF;e deployed Y g"minus, 50% m, 3 6 (e.g., chain CA. Two composite ex oprt marEet ma pram up and de.mandpin
aneﬁ furnish ploy bark free with few flail) chipper panel facilities in CA thepPacific Rim tands hpi P?er
P fines. and screen. (Martel and Rocklin). gher.
Wide range of Compost market
. . feedstocks P ' Could complement agricultural or food waste
Anaerobic Commercially . Methane can be used for call m d with
digestion deployed greenwaste, 1 2 Digester. heat or electricity stre_ams. Typica yco oca}te wit
manure, and food . agricultural operations (dairy).
Waste. generation.
_ Straight logs with Steaming vats, Plywood and LVL mills _ - N
Veneer Commercially limited taer. 8"+ 40 80+ veneer lathes, | are in Oregon, peeler Typically a large commercial-scale facility
deployed diameter per. trimming, cores (2"-4") sold into (process 420 blocks per hour).
' rolling stock. | post and pole market.
Animal . Small roundwood Shaver, . One commercial operation within 60 miles of
. Commercially . screens, Can be sold in bulk . . X .
bedding (ponderosa pine 2 6 X . Wilseyville, at Chinese Camp in Tuolumne
- deployed drying, and/or in bags.
(shavings) preferred). packaging County.
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Four value-added opportunities were selected by the Project Steering Committee® (see
Appendix B, Steering Committee meeting notes) for more detailed analysis. These included:

e Small-scale combined heat and power;
e Firewood processing;

e Small-scale sawmill; and

e Biomass fiber to local markets.

Small-Scale Combined Heat and Power

Technologies to convert woody biomass material to thermal and electrical energy have evolved
significantly in recent years. Especially impressive has been the improved conversion
efficiencies and cost effective operations associated with biomass gasification technologies.
The primary obstacle to success is the current wholesale power market value for small-scale
renewable power generation. The CPUC is currently in the feed-in tariff rulemaking process
for small-scale (<3 MW) renewable power generation facilities. If the new feed-in tariff rate
structure accounts for the avoided cost benefits to electric ratepayers associated with forest
biomass power, a small-scale combined heat and power generation facility at Wilseyville will
be economically viable.

Firewood Processing

There are well-developed local and regional firewood markets that a commercial-scale
firewood processing facility at Wilseyville could cost effectively serve. The capital cost
associated with a firewood processing operation is manageable and the internal rate of return
(IRR) calculations are favorable. Key drivers for success include raw material expense (cost of
firewood logs) and the market value for firewood sold into local and regional markets. There
may be an opportunity to sell packaged firewood (bundled and palletized) into regional and
external markets. This will require a well-defined and targeted marketing plan and additional
packaging equipment.

As the cost of fossil fuel energy (natural gas and liquid petroleum gas) used to heat homes has
ramped up over time, homeowners have sought alternative energy sources such as firewood.
Cost effective, renewable, easy to store and use, firewood use as a supplemental heating source
has increased over the last few decades.

The heat content of any fire depends on firewood density, resin, ash, and moisture. A rule of
thumb often used for estimating heat value of firewood is one cord of well-seasoned hardwood
(weighing approximately two tons) burned in an airtight, draft-controlled wood stove with an
efficiency rating of 55-65% is equivalent to approximately 225 therms of natural gas consumed
in normal furnaces having 65-75% efficiencies.?* Generally, hardwood firewood which
provides long-burning fires contains the greatest total heating value per unit of volume (cubic
foot).

2During the July 18, 2011 Steering Committee meeting and reviewed again during the October 5, 2011 Steering Committee meeting.
*0regon Department of Agriculture (http://www.oregon.gov/ODA/MSD/fuel_facts.shtml).
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Discussions with local foresters® indicated that hardwood species logs including live oak,
black oak, and madrone are removed on a regular basis during commercial harvest activities
and during forest restoration/timber stand improvement activities. If a local market for
hardwood logs (such as a firewood processing facility at Wilseyville) were available and priced
competitively to address the costs of removal and transport and provide a reasonable return to
the landowner, then a ready supply of hardwood logs could be available.

Local foresters® also confirmed the potential availability of softwood logs that could be
available for firewood production. Diseased or insect impacted softwood species logs
including ponderosa pine, white fir, red fir, Doug fir, and incense cedar that do not meet
sawlog specifications (due to blue stain, rot) could be available for firewood. In addition,
traditionally non-commercial softwood species such as foothill pine and lodgepole pine could
also be available.

Current commercial markets for firewood logs are located some distance from the Wilseyville
area (El Dorado, Placerville, Oroville). Prices offered for firewood logs delivered to these
locations range from $850 to $900 per truckload for hardwood logs and from $600 to $700 per
truckload for softwood logs. Conversations with local foresters confirmed that due to the
transportation advantage (less haul distance) of the Wilseyville yard, hardwood log prices of
$800 per truckload and softwood log prices of $575 per truckload would be considered
competitive.

Discussions with Noble Milling and Firewood?’ (Noble) suggest that a commercial firewood
processor located at Wilseyville could be a financially viable enterprise. Noble has significant
experience processing and marketing both firewood and lumber in the greater Wilseyville area.
Bob Noble (principal) expressed an interest in pursuing a commercial-scale, integrated
firewood and sawmill operation at the Wilseyville yard. TSS worked with Mr. Noble and
Gareth Mayhead, University of California Forest Products Advisor, to conduct research
regarding the optimized equipment configuration, production levels, and staffing for a small
commercial firewood operation integrated with a small-scale sawmill operation. Mr. Noble,
Mr. Mayhead, and TSS met on several occasions (in person and via conference call) to review
the range of processing equipment, rolling stock, staffing requirements, target markets and
challenges associated with such an operation. Results from these discussions are incorporated
into the firewood and sawmill operations analysis that follows.

Considering the range of hardwood and softwood logs available for firewood manufacturing,
an equipment search was conducted and the Blockbuster Model 22 - 20 was found to be a good
candidate technology. Figure 12 provides an image of this firewood processor.

%Steve Cannon, Foothill Resource Management and Tim Tate, Sierra Pacific Industries.

%John Sweetman, Amador RD, Jim Junette, Calaveras RD, Keith Johnson, Mother Lode Field Office BLM, Tim Tate, SPI, Steve Cannon,
Foothill Resource Management.

2"Bob Noble, principal, Noble Milling and Firewood.
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Figure 12. Blockbuster Model 22 - 20 Firewood Processor

Financial Analysis

Using an excel-based financial proforma workbook, TSS conducted a financial feasibility
analysis to determine the viability of a commercial-scale firewood processing operation using
the Blockbuster processor. Delivered firewood log prices were based on locally available logs
priced competitively (hardwood logs at $800/truckload and softwood logs at $575/truckload).
Firewood sales assumed hardwood firewood at $225/cord and softwood firewood at $150/cord
(picked up at the Wilseyville yard). In order to maintain year round cash flow (firewood sales
typically peak during fall and winter months), firewood sales to a large regional commercial
firewood retailer were built into the analysis. Firewood sales of $125/cord (picked up at the
Wilseyville yard) were assumed for 400 cords per year to the regional firewood retailer.
Assumptions built into this analysis included an industry standard IRR of at least 17% (after
taxes).

Summarized below are base case assumptions used when conducting the financial analysis for
a small commercial-scale firewood processing operation.

e  Minimuml17% IRR (after taxes);

e $163,850 (including wood waste fired dry kiln) capital expense;

e Capital expense includes rolling stock (log loader and forklift) to be shared with
firewood operation;

Updated Feasibility Study for the Wilseyville Product Yard 45
TSS Consultants



$88,500/year labor cost (approximately two full-time equivalent employees);
$15,770/year maintenance cost;

$2,400/year land lease cost;

$26,000/year other operating costs (insurance, legal, utilities);

10-year accelerated tax depreciation schedule;

20-year debt service (amortization period);

5% interest rate on debt;

50% debt/50% equity in year one;

1%/year escalation for firewood logs, labor costs and firewood sales;
$800/truckload for hardwood logs;

8 cord processed per truckload of hardwood logs ;

$575/truckload for softwood logs;

8.6 cord processed per truckload of softwood logs;

16 cords processed per eight hour day;

3,200 cords processed annually (200 working days);

15% shrinkage of firewood (lost in the drying process); and

2,720 cords sold into local and regional markets (480 cords lost to shrinkage).

Using these assumptions results in a first year positive cash flow (after expenses) of $61,000.
This scenario is entitled “Base Case.”

Variables, such as the cost of firewood logs and the availability of grant funding (to underwrite
capital expenses), were included and ramped both up and down to confirm the financial
impacts and sensitivity.

Table 17 and Table 18 summarize findings of the financial analysis comparing variables such
as grant availability, firewood log pricing, and firewood sales pricing.

Table 17. Proforma Results — Firewood Log Pricing and Grant Funding Sensitivity

CASH HARDWOOD SOETWOOD YEAR ONE INTERNAL
GRANT FOR CASH FLOW RATE OF
LOG EXPENSE | LOG EXPENSE

CAPITAL ($/LOAD) ($/LOAD) AFTER RETURN
EXPENSES EXPENSES (IRR)
$0 (Base case) $800 $575 $61,000 78%
$0 $850 $600 $52,000 68%
$0 $900 $650 $42,000 54%
$25,000 $800 $575 $61,000 93%
$50,000 $800 $575 $62,000 115%
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Table 18. Proforma Results - Firewood Sales Pricing and Grant Funding Sensitivity

CASH HARDWOOD | SOFTWOOD | SOFTWOOD | YEAR ONE INTERNAL

GRANT FIREWOOD | FIREWOOD | FIREWOOD CASH RATE OF

FOR SALES SALES SALES FLOW RETURN
CAPITAL LOCAL LOCAL REGIONAL AFTER (IRR)

EXPENSES | ($/CORD) ($/CORD) ($/CORD) | EXPENSES

$0 (Base case) $225 $150 $125 $61,000 78%
$0 $200 $125 $110 $24,000 31%
$0 $250 $175 $150 $99,000 126%
$25,000 $225 $150 $125 $61,000 93%
$50,000 $225 $150 $125 $62,000 115%

Unlike the small combined heat and power (CHP) business model, there are no federal tax
credits available for firewood processing operations.

Firewood Sales — Bulk

Revenue generated from firewood sales fall into three categories:

e Local hardwood sales;

e Local softwood sales; and
¢ Regional softwood sales.

The local sales of hardwood and softwood firewood are focused on sales to customers within a
60-mile radius of the product yard. These customers are typically rural homeowners who rely
on firewood as a supplemental heating source. Demand from this customer base is very price
sensitive, so it will be imperative that the market price is set at a competitive rate that will
attract (and hopefully keep) customers long term. Demand from the rural homeowners is also
dependent upon weather conditions. The colder the winter, the more demand there will be for

home heating and for firewood.

Regional firewood sales are targeting commercial firewood customers (typically large retailers)
located 61 to 150 miles from the product yard. These retail customers are made up
predominantly of large-scale firewood retailers (such as California Hot Wood, Inc., Duraflame,
Inc.) that have packaging facilities which accept processed and cured firewood for packaging
and distribution to large retailers such as Home Depot, Walmart, and Orchard Supply
Hardware. Figure 13 provides an example of packaged firewood.
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Figure 13. California Hot Wood, Inc., Packaged Firewood

While the wholesale market price paid by such retailers is not competitive with local firewood
sales, the bulk sales of firewood to these retailers provide year-round revenue. Cash flow is
extremely important to small businesses and the firewood business is no exception. Due to the
seasonal nature of firewood demand (peak demand is fall and winter), the opportunity for year
round sales (and cash flow) is extremely important.

Access to firewood kilns will be helpful, as commercial firewood is required to have less than
20% moisture. The financial proformas for the firewood processing facility includes the
capital cost as well as operating and maintenance costs of a waste wood fired kiln dedicated to
drying firewood.

Outdoor drying of firewood is important so that a supply of dry, market-ready firewood is
constantly in inventory. If packaged firewood is considered, then indoor storage of the
palletized packaged firewood will be necessary.

Firewood Sales — Bundled

There will be opportunities to market bundled firewood (0.8 cubic foot package) into the
regional and external markets in locations like Yosemite Park, State Parks in the Lake Tahoe
area, fast food stores, and food outlets in large urban markets like Reno. Significant
investment in targeted marketing and outreach would have to occur for regional and external
firewood sales to be successful. Capital investment in bundling equipment and pallets (all
bundled firewood is sold on pallets) would be required. For this analysis, TSS focused on bulk
firewood sales. However, once the enterprise is operating efficiently and the bulk local and
regional markets are served, a concerted effort to craft a marketing plan for sales of bundled
firewood should be considered.
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Figure 14 is an example of a firewood bundle.

Figure 14. Bundled Firewood

Small-Scale Sawmill

A small-scale sawmill located at Wilseyville will have ready access to sawlogs generated
within the TSA. Strategically located between large-scale commercial sawmills, the
Wilseyville yard has a transport cost advantage that will allow the facility to source sawlogs at
cost effective prices. Wilseyville sawmill operations revenue is a function of local lumber
sales. Lumber sales will depend on competitive pricing of finished product, both rough green
lumber and dry finished lumber. There may be an opportunity to develop a secondary
manufacturing product line focused on value-added production of wood boxes and display
cases for end markets such as local and regional wineries. Secondary manufacturing will
require additional processing equipment. A marketing plan should be considered to address
lumber sales and secondary manufacturing sales opportunities. Due to the highly competitive
regional lumber markets, the sawmill product marketing plan should target local sales.

As noted earlier in this report, the Wilseyville site supported a commercial-scale sawmill from
1942 until 1968. The region has a long history of forest management and utilization, including
the use of small-scale, portable sawmills. There is an opportunity to site and operate a small
mobile sawmill at the product yard, using locally available small logs (under 24 diameter on
the small end). Figure 15 is an image of a small-scale mobile dimension portable mill.

A small sawmill collocated at the product yard would be a strategic addition to the firewood
operation, as some of the firewood logs will no doubt meet sawlog specifications. The sawmill
and firewood operation will be able to share rolling stock, such as a log loader and forklift. A
log loader will be needed to off-load logs delivered to the yard, store the logs and remove the
logs from storage for processing into firewood or lumber. The forklift will facilitate movement
of firewood baskets (metal boxes capable of holding 1/2 cord firewood), firewood pallets (if
producing firewood bundles), and units of lumber. Personnel can also be cross-trained and
shared in the production of firewood or lumber, thus assisting with increased production should
either operation require additional hours of production or if employees are sick.

Updated Feasibility Study for the Wilseyville Product Yard 49
TSS Consultants



Figure 15. Mobile Dimension Sawmill

As noted earlier in this report, the TSA is a region with an active forest management sector,
one that has produced almost 140,000 MBF of sawlogs annually for the last five years (see
Table 8). Discussions with a local sawmill operator®® confirmed that about 4 MBF per day of
sawlogs are required to sustain a small-scale mill. This equates to about one truckload of
sawlogs per day. Forecast over one year operation (assuming 160 days operating per year), the
sawmill would require about 640 MBF.

With the Wilseyville site located strategically between the commercial-scale forest products
sawmills located in Lincoln (to the north) and Standard (to the south), the product yard should
be able to cost effectively source sawlogs to support a small sawmill. Distance from
Wilseyville to Sierra Pacific Industries Lincoln sawmill is 81 miles and to Sierra Pacific
Industries Standard sawmill is 58 miles.

Lumber Dry Kiln

The sale of dry lumber allows sawmill operators to provide a blend of finished lumber products
to their customers. Some sawmills are strategically located in relatively dry, windy climates
that facilitate air drying of lumber. Air drying also requires large expanses of flat land to store
the finished lumber as it dries. The Wilseyville site climate will accommodate the air drying of
lumber, as was the business model with the Associated Lumber operation. Unfortunately, the
product yard has very little flat landscape that will be available for air drying.

A lumber kiln will be needed to produce dry lumber. Once dried, the lumber can be sold dry
rough or planed and sold as dry finished. In addition, there may be an opportunity to use the

%Bob Noble, Noble Milling and Firewood.
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dry finished lumber in the manufacture 