
ABC & CHIPS:  

Biomass Utilization  

Scoping Study 

Phase I I  –  

Business /Technology 

Screening   

November 2019 



 

The Beck Group  
Portland, OR Page 1 

TABLE OF CONTENTS 

PAGE 

CHAPTER 1 – EXECUTIVE SUMMARY .............................................................................................. 1 

1.1 Introduction ...................................................................................................................................... 1 

1.2 Biomass Supply ................................................................................................................................. 1 

1.3 Screening Methodology ................................................................................................................... 1 

1.4 Screening Results ............................................................................................................................. 2 

1.5 Recommendations/Discussion ......................................................................................................... 2 

1.5.1 Identification of Recommended Businesses .................................................................................... 2 

1.5.2 Important Considerations About the Selected Wood Energy Business Opportunities .................... 3 

1.5.3 Wood Products Business Considerations ......................................................................................... 3 

CHAPTER 2 – BACKGROUND & SUPPLY STUDY REVIEW .................................................................. 5 

2.1 Background ....................................................................................................................................... 5 

2.2 Supply Study Summary ..................................................................................................................... 5 

2.2.1 Supply Volume .................................................................................................................................. 5 

2.2.2 Delivered Cost .................................................................................................................................. 6 

2.2.3 Biomass Supply and Cost Considerations ......................................................................................... 6 

CHAPTER 3 – ABC CHIPS BIOMASS UTILIZATION TECHNOLOGY SCREENING ..................................... 9 

3.1 Listing of Biomass Utilization Technologies ..................................................................................... 9 

3.1.1 Conceptual Description of Each Business/Technology ................................................................... 10 

3.2 Screening Methodology ................................................................................................................. 12 

3.3 Business/Technology Screening Results......................................................................................... 16 

3.4 Supplementary Screening For Wood Energy and Biomass Utilization Sites .................................. 17 

3.5 Discussion of Screening Results and Recommendations ............................................................... 18 

3.5.1 Identification of Recommended Businesses .................................................................................. 18 

3.5.2 Important Considerations About the Selected Wood Energy Business Opportunities .................. 19 

3.5.3 Wood Products Business Considerations ....................................................................................... 19 

CHAPTER 4 – APPENDIX ............................................................................................................... 21 

 
 



 

The Beck Group  
Portland, OR Page 1 

CHAPTER 1 – EXECUTIVE SUMMARY 

1.1  INTRODUCTION 

Alpine Biomass Collaborative (ABC) and Calaveras Healthy Impact Solutions (CHIPS) are community groups 
focused on restoring forest health and increasing economic development in the Alpine County region. 
ABC/CHIPS received funds from the Economic Development Administration and Community Vision for a 
Biomass Utilization Scoping Study to aid entrepreneurs in planning and due diligence for a biomass business in 
Alpine County. This report identifies the biomass utilization opportunities judged most viable in the ABC/CHIPS 
region. It is a companion to a supply study already completed for the same region and to a still to be completed 
feasibility study for the selected utilization opportunities. 

1.2  BIOMASS SUPPLY 

From the supply study, Table 1.1 summarizes the estimated annual biomass supply by material type in an eight-

county area centered on Alpine County.  Theoretically Available Supply volume refers to the amount available 

annually if there were no budgetary or other constraints on harvests.  Potentially Available Supply volume 

refers to what is available annually considering historic and planned harvest levels and after accounting for 

constraints such as administrative restrictions on harvests in some areas.  Practically Available Supply is the 

estimated available amount after accounting for constraints such as consumption by existing forest products 

facilities and constraints arising from limited access and/or excessive cost.  Additionally, from the supply study, 

the delivered cost of biomass is estimated to range from a low of $57/BDT delivered to a high of $109/BDT 

with an overall average delivered cost for all practically available material of $76/BDT if delivered to Kirkwood 

and $85/BDT if delivered to Woodfords.  See Chapter 2 for additional details. 

Table 1.1 - Estimate of Theoretically, Potentially, & Practically Available 
 Annual Supply by Material Type (Bone Dry Tons) 

Material Type 
Theoretically Available  

Annual Supply 
Potentially Available 

Annual Supply 
Practically Available 

 Annual Supply 

Saw logs  n/a 546,000 0 

Small Diameter Roundwood n/a 44,000 8,000 

Biomass n/a 118,000 33,000 

Total 1,062,000 708,000 41,000 

1.3  SCREENING METHODOLOGY 

Twenty seven technologies were identified that are suited to utilizing biomass and small diameter trees in the 

Alpine County Region.  See Section 3.1 for a listing of the technologies and a brief profile of each technology.   

A screening process was used to narrow the list of 27 to a select few judged most viable.  The screening process 

involved scoring each technology on eleven criteria.  The eleven criteria were organized into four categories 

including raw material (40% of total weighting), economic performance (20% of total weighting), market 

attractiveness (20% of total weighting), and degree of commercialization (20% of total weighting).  

For a given technology, a score was given for each criterion and the scores were totaled for all eleven criteria.  

The maximum possible score was 100.  The higher the score the more likely that a technology will be viable. 
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The scoring was completed by Beck and High Sierra Energy Development Corporation staff based on their 

experience and knowledge. See Section 3.2 for a more detailed description of the screening criteria and 

methodology. 

1.4  SCREENING RESULTS 

Table 1.2 shows the top 8 technologies ranked by viability score.  As the results indicate wood energy related 

technologies comprise five of the eight technologies including the top 3. The other 19 technologies not shown 

in the table were judged to have a fatal flaw that renders the business/technology unviable in the ABC/CHIPS 

context.  There were two types of fatal flaws.  First was the circumstance where the business/technology would 

utilize raw material that is available to other similar businesses at a much lower cost.  The second was the case 

where the business/technology would directly compete for raw material with an existing business in the region. 

See Section 3.3 for more detailed information about the screening results.  

In addition to the business/technology screening process, the consulting team visited 5 potential business 

development sites and visited 5 potential wood energy users.  Information about the advantages and 

disadvantages of each wood energy user and each potential business development site are included in Section 

3.4.  

Table 1.2 – Viability Ranking of Biomass and Small Diameter Tree Utilization 
Technologies in the ABC/CHIPS Context 

Rank Technology Fatal Flaw Score 

1 Small Biomass CHP None 90 

2 Small Biomass Power None 87 

3 Biomass building/district heating None 83 

4 Fuel production (fuel chips)  None 78 

5 Firewood None 67 

6 Post and Pole None 63 

7 Mobile Sawmill None 63 

8 Small Scale Stationary Sawmill None 62 

1.5  RECOMMENDATIONS/DISCUSSION 

1.5.1  Identification of Recommended Businesses 

The screening process is intended to add a degree of objectivity to a process that is inherently subjective.  This 
is accomplished by standardizing a series of weighted criteria and drawing on the consulting team’s experience 
in the industry to individually rank each biomass utilization technology option. Each ranking considers the 
location of a proposed facility in Alpine County, the volume of supply determined to be practically available in 
the study area, and the delivered cost of biomass fuel determined for the area relative to other nearby regions 
with biomass utilization facilities.  

The results suggest which technologies would be most viable in Alpine County based on supply, economic 
performance, market attractiveness, and commercialization criteria. In the case of the ABC/CHIPS project, the 
most viable biomass utilization businesses in the area include small biomass CHP, small biomass power, 
biomass building or district heating, wood chip fuel production, firewood, post and pole, mobile sawmill, and 
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a small-scale stationary sawmill. The additional supplemental screening that HSCEDC conducted further refines 
the wood energy applications in this list to the specific end users that are most viable in the area, which have 
been identified as a district heating facility for the Kirkwood Ski Resort, and small biomass power (and perhaps 
eventually CHP) for Liberty Utilities. 

The next step of the ABC/CHIPS project is to complete a feasibility assessment of the top one to two biomass 
utilization options. While wood products are included among the final screened list, the top five of the eight 
identified options are related to wood energy end uses. This reflects in part the built-in local demand for 
thermal energy and electricity, while markets for wood products are located further away from Alpine County. 
As such, the consulting team recommends that a feasibility assessment be completed for: 

1. a small biomass power facility selling electricity to Liberty Utilities 

2. a district heating system serving the community at the Kirkwood Ski Resort  

1.5.2  Important Considerations About the Selected Wood Energy Business Opportunities 

It is important to note that any biomass utilization business in Alpine County will be met with challenges, and 
even the two options identified as the most viable have both advantages and disadvantages.  For example, 
Liberty Utilities is known as a “green” utility, with many communities in its territory instituting 100% renewable 
energy goals. Furthermore, ABC/CHIPS has already established a connection with an engaged Liberty Utilities 
staff person, who has suggested that a power purchase agreement for biomass power may start at $0.15/kWh 
and increase to $0.18/kWh. With a significant customer base in the Tahoe Basin, Liberty Utilities appears to 
also be motivated to support a facility that can draw from material generated by restoration activities within 
the Basin, but also be located outside of the sensitive Tahoe area. However, challenges include determining 
which site is suitable for a biomass power facility and what scale of a facility is appropriate for the available 
wood supply in the Alpine area.  Also, whether the appropriate scale power producing facility can be cost 
effective based on the ultimate price that Liberty Utilities is willing to pay for the energy, given the high cost of 
delivered wood fuel. Conducting a feasibility assessment of a small biomass power facility will provide further 
insight into these questions.   

Similarly, the Kirkwood ski resort appears to be an excellent candidate for district heating, but also comes with 
challenges. The existence of a special utilities district currently providing heat and electricity to the resort and 
residences presents an opportunity for a smooth transition to deliver central heating using a renewable fuel, a 
shift that many PUD stakeholders favor. A demolished power plant (adjacent to an existing newer power plant) 
leaves a site sufficient for biomass utilization and storage that is near other utility infrastructure. Finally, the 
PUD is seriously considering abandoning propane and switching to an alternative heating source due to high 
profile instances of propane leaks and explosions. Challenges for this application include the capital cost of a 
central facility with extensive buried district piping and what is likely a high premium to construct in a remote 
location. Also, accounting for adequate fuel storage and contingencies should wood fuel supply be interrupted 
due to weather. Again, conducting a feasibility assessment will provide further insight into these questions. 

1.5.3  Wood Products Business Considerations 

Like wood energy applications, wood products businesses (e.g., biomass fuel production, firewood, post and 
pole, and small scale lumber manufacturing) face challenges including the following key factors:  

• a high delivered cost of raw material relative to similar businesses in other areas 

• the virtual absence of historic harvesting or an existing wood supply chain 

• distance to wood products markets 

• seasonal issues that affect ability to procure raw material and deliver finished product to market. 
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The cost of raw material relative to end-product values is a challenge to biomass utilization throughout the U.S. 
West.  However, the very limited harvest history, distance to market, and seasonality issues are more specific 
to the Alpine County context. Given these factors, the consulting team concludes that wood energy options 
have the greatest chance of viability at the current time. 

Developing a biomass utilization campus has been identified as a concept for enhancing viability.  Under the 
campus concept a cluster of complementary businesses developed at a single site allow for sharing of fixed 
costs (e.g., management salaries, property taxes, insurance, administrative/support staff, etc.) and allow for a 
reduction in raw material expense for some of the businesses. A complicating factor is that the ownership 
structure of the businesses would have to be carefully planned to fully realize the potential benefits. 
Additionally, the consulting team is not aware of any location other than perhaps Integrated Biomass in Eastern 
Oregon where the biomass utilization campus concept has been developed at full commercial scale. For these 
reasons, the consulting team recommends that ABC/CHIPS initially focus on a wood energy application as the 
first step to potentially developing a biomass utilization campus in the future. 

Finally, it is worth noting that the US Forest Service has recently announced its Wood Innovations Grant (WIG) 
funding opportunity, a pool of funds typically made available on an annual basis. It is the consulting team’s 
experience that WIG funding can be a good avenue to complete detailed design and engineering for biomass 
utilization projects. Maximum award funding is generally $250,000 per project, with a 2:1 match requirement 
(in-kind or cash); i.e., if $250,000 is requested, at least $125,000 must be provided in match. Early stage analysis 
is not competitive, and applications are due January 15th, 2020. Both recommended wood energy options could 
be good candidates for a WIG application, if their feasibility assessments are completed quickly, which would 
provide an immediate avenue for further project development in Alpine County. 
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CHAPTER 2 – BACKGROUND & SUPPLY STUDY REVIEW 

2.1  BACKGROUND  

Alpine Biomass Collaborative (ABC) and Calaveras Healthy Impact Solutions (CHIPS) are community groups 

focused on restoring forest health and increasing economic development in the Alpine County region. 

ABC/CHIPS received funds from the Economic Development Administration and Community Vision for a 

Biomass Utilization Scoping Study to aid entrepreneurs in planning and due diligence for a biomass business in 

Alpine County. The work includes three phases:  

1) Biomass Supply & Cost Assessment  

2) Technology Screening to identify the best suited biomass business for Alpine County (this report) 

3) A High-Level Feasibility Study for the business judged to most likely be viable in Alpine County 

ABC/CHIPS engaged Wisewood Energy’s California subsidiary, High Sierra Community Energy Development 

Corporation (HSCEDC), to complete the study. The Beck Group (BECK) worked as a sub-contractor to HSCEDC 

to complete the biomass supply study and technology screening.  

2.2  SUPPLY STUDY SUMMARY 

2.2.1  Supply Volume 

Table 2.1 summarizes the estimated annual biomass supply in an eight-county area centered on Alpine County.  

Theoretically Available Supply volume refers to the amount available annually if there were no budgetary or 

other constraints on harvests.  Potentially Available Supply volume refers to what is available annually 

considering historic and planned harvest levels and after accounting for constraints such as administrative 

restrictions on harvests in some areas.  Practically Available Supply is the estimated available amount after 

accounting for constraints such as consumption by existing forest products facilities and constraints arising 

from limited access and/or excessive cost.  

As the data in the table shows, only about 4% of the theoretically available supply is judged to be practically 

available.  Of the practically available amount, about 61% (25,000 BDT/year1) is on public lands and the balance 

is on private lands.  Also, 75% (33,000 BDT/year) is in the form of biomass, which are logging residues (i.e., 

limbs, tops, cull logs, etc.) that are currently typically open-pile burned. The balance of about 8,000 BDT/year 

is in the form of small diameter trees (i.e., less than 10” in diameter at breast height). 

Table 2.1 - Estimate of Theoretically, Potentially, & Practically Available Annual Supply (Bone Dry Tons) 

Owner 
Type 

Theoretically Available  
Annual Supply 

Potentially Available 
Annual Supply 

Practically Available 
 Annual Supply 

Public 616,000 262,000 25,000 

Private 446,000 446,000 16,000 

Total 1,062,000 708,000 41,000 

 
1 A Bone Dry Ton (BDT) is a unit of measurement used in the biomass industry to describe the weight of material after accounting for the weight of water 
contained in the material.  For example, if a volume of wood fiber weighs 2,000 pounds (1 ton), but half of the material’s weight is water, then the 
material’s volume on a bone dry basis is 0.5 BDT. 
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2.2.2  Delivered Cost  

In addition to the annual supply volume shown in Table 2.1 there is an estimated 141,000 BDT/year of biomass 

that could come from Inventoried Roadless Areas (IRAs) in the supply area.  The IRA supply volume is based on 

an estimated 141,000 acres of IRAs in the eight county supply area of which 67,000 are in Alpine County. The 

IRA acres are estimated to contain 7.8 million BDT of standing timber.  The estimated sustainable harvest from 

these areas is about 1 BDT per acre per year. Note, however, accessing the supply from IRA’s poses the 

combined challenges of securing social license to build new roads into those areas and higher costs for any 

associated timber/biomass harvest because the cost of road construction will likely be added to the costs of 

harvesting and transporting the material.   

Table 2.2 summarizes the estimated delivered cost of wood fiber to two prospective Alpine County locations. 

As the results show, the delivered costs range from a low of $57/BDT to a high of $109/BDT.  If all 41,000 BDT 

of material estimated to be available annually were delivered to Kirkwood, the overall average delivered cost 

is estimated to be $76/BDT.  If all 41,000 BDT were delivered to Woodfords, the overall average delivered cost 

is estimated to be $85/BDT. Note that delivered cost is the total cost for delivering fiber to a conversion facility.  

In other words, all costs associated with felling, yarding, processing, and transporting the material are included 

in the delivered cost. 

Table 2.2 – Estimated Delivered Cost of Wood Fiber to Two Prospective Alpine County Locations ($/BDT) 

Supply  
Source  

Material  
Type 

Practically Available  
Annual Amount 

(BDT) 

Estimated Average 
Delivered to Kirkwood 

($/BDT) 

Estimated Average 
Delivered to Woodfords 

($/BDT) 

Eldorado NF Biomass 5,000 $57 $73 

Private Biomass 16,000 $58 $80 

LTBMU NF Biomass 4,000 $80 $73 

Stanislaus NF Biomass 8,000 $88 $91 

LTBMU NF Small Diameter Roundwood 8,000 $109 $101 

 Total 41,000 $76 $85 

2.2.3  Biomass Supply and Cost Considerations 

The following are biomass supply and biomass cost factors that should be considered in the development of a 
biomass based business in Alpine County 

• Given the high percentage of public ownership in the region, timber harvest and forest restoration are 
heavily dependent on activity levels among public agencies. Thus, supply is subject to public agency 
funding to complete projects (especially restoration), adequate agency staffing to plan and implement 
projects, and project implementation could be held up by litigation or appeals. 

• A potential upside of the public ownership situation is that harvest activities for the past several 
decades have been well below Allowable Sale Quantities. The harvests below ASQ levels on public lands 
explain the 354,000 BDT/year difference between the theoretically and potentially available supply. 
This means that given social approval to increase harvests and public agency staffing and budget to 
plan harvests, the annual available volume from public lands could be substantially higher. 
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• Related to the previous point, it was assumed that future timber harvesting and forest restoration 
activity will be higher than the average levels observed for the last 10 years on the Lake Tahoe Basin 
Management Unit (LTBMU). This assumption is based on the many collaborative groups actively 
focused on forest restoration in the region translating into increased forest management activity. Thus, 
if activity levels on the LTBMU do not increase as expected, the practically available supply estimate in 
this scoping study will be too high.. 

• Another potential supply upside is additional material that could come from Inventoried Roadless 
Areas (IRAs) within the supply area.  There are an estimated 144,000 IRA acres in the supply area where 
new road construction would be allowed. It is further estimated that those acres could sustainably 
supply 141,100 BDT of biomass per year. A drawback of this potential additional supply volume is that 
the new road construction cost would likely need to be included in the cost of the biomass, which 
would make the material more costly than biomass from areas with existing roads.  

• Alpine County has virtually no track record of historical timber harvests. Thus, any facility located in 
Alpine County will need to build a forest management focus among land managers and citizens in the 
county. 

• Seasonality affects wood fiber supply availability in the Alpine County region. For example, the LTBMU, 
a key supply region in the study, only has a 5 month operating window for timber harvesting and forest 
restoration activities. These restrictions are designed to maintain water quality in Lake Tahoe. They 
necessitate that any forest products manufacturing operation either build up large inventories or 
develop alternate supply sources that are not seasonally restricted.  

• California has about a half dozen biomass power plants operating under BioRAM power purchase 
agreements. BioRAM contracts strongly incentivize those biomass power plants to utilize forest derived 
fuel.  This has undoubtedly increased demand for forest biomass and small diameter roundwood in the 
supply area for this study. The BioRAM plants are generally large-scale, well capitalized operations that 
are likely to compete for fiber amongst each other and with new entrants seeking to utilize forest 
biomass materials. Thus, a new entrant’s ability to secure adequate raw material will depend on their 
economic structure relative to that of the BioRAM plants.  

• The number and capacity of logging contractors and transportation contractors appears to be limited 
in Alpine County.  Thus, any entrepreneur or developer will have to closely assess the capacity of 
existing forest-related infrastructure to adequately meet the needs of the prospective business. A new 
entrant may also need to consider developing their own supply chain infrastructure.   

• Also related to the preceding point, Cut-To-Length (CTL) logging systems are preferred in the LTBMU 
since it helps mitigate soil disturbance and thereby helps reduce fine soil sediments flowing down 
waterways into Lake Tahoe. From a biomass utilization perspective, a disadvantage of CTL logging 
systems is that limbs, tops, and cull material are scattered across a harvest unit rather than the being 
brought to a roadside landing area as is typical with Whole Tree yarding logging systems. This 
circumstance could have the effect of reducing supply or increasing the delivered cost. See section 
4.4.1 for additional information about this topic.  

• A potential positive from a supply perspective is that the previously described BioRAM biomass plants 
cannot use biomass from lands that have been clear cut. If there are no similar restrictions on a 
prospective Alpine County biomass utilization facility, then biomass from clear cuts would be available 
to the facility. The practically available fuel supply estimate has taken the clear cut restriction into 
consideration, but it is an area of uncertainty in the analysis.  

• A large portion of the timber harvest and forest restoration activity has (or will) take place at locations 
that are at least a 45 minute one-way drive to either of the two prospective manufacturing sites. More 
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specifically, it was assumed that both road conditions and traffic issues cause material from the LTBMU 
to be transported to Woodfords/Kirkwood via Highway 50 east to Carson City and then south on 
Highway 395 as opposed to more direct routes through the south end of Lake Tahoe.  Similarly, 
material harvested from the Calaveras Ranger District on the Stanislaus National Forest would have to 
be transported west to Hwy 49 then north to Hwy 88 and finally east to Kirkwood/Woodfords since 
Hwy 4 is only open seasonally and is a difficult route for trucks. 

• These circumstances translate into higher transportation cost than is typical. There may be 
opportunities to mitigate these transportation costs by utilizing grant programs aimed at subsidizing 
forest health treatments.   
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CHAPTER 3 – ABC CHIPS BIOMASS UTILIZATION TECHNOLOGY SCREENING 

This chapter describes the methodology and results of a screening process utilized to determine which biomass 
utilization technologies have the greatest viability within the ABC/CHIPS context.  

3.1  LISTING OF BIOMASS UTILIZATION TECHNOLOGIES  

For at least the last 20 years there has been widespread recognition of the need to identify and develop 
technologies for better utilizing small diameter trees in western U.S. forests.2  Building on the initial small 
diameter utilization work of U.S. Forest Service and more recent developments in small diameter tree 
utilization, BECK identified 27 technologies suited for utilizing small diameter trees (see Table 3.1).  In general, 
the technologies listed below utilize either roundwood (i.e., material sourced directly from the forest in 
roundwood form) or wood particles (i.e., smaller pieces of wood such as sawdust, bark, chips, etc.) that can be 
derived from roundwood.   

Table 3.1 – Listing of ABC/CHIPS Biomass Utilization Technologies Considered for Detailed Analysis 

Animal Bedding Firewood Mobile Sawmill Small Scale Stationary Sawmill 

Biochar Fuel Bricks/logs Oriented Strand Board (OSB) Torrefied Wood Pellets 

Biomass heating Fuel production (fuel chips)  Post and Pole Veneer - LVL 

Charcoal Large Scale Biomass Power Pyrolysis oils Whole Log Chips for Pulp/Paper 

Compost/Mulch Large Scale Sawmill Sawmill/CLT (Mass Timber) Wood Pellets 

Decorative Bark Liquid fuels from wood biomass Small Biomass CHP Wood Plastic Composite 

Decorative Chips Logs - for export Small Biomass Power  

For any readers not familiar with some of the technologies listed below, please see an earlier, similar study3 
completed by BECK where the technologies are described in greater detail.  Also note a second phase4 of the 
same study that includes a feasibility assessment of several of the technologies for utilizing small diameter 
trees. Additionally, section 3.1.1 below provides a brief conceptual description of each business considered.      

 
2 Small Diameter Utilization Issues and Opportunities.  1999. Rusty Dramm.  https://www.fpl.fs.fed.us/documnts/pdf1999/dramm99a.pdf 
Exploring the Uses for Small Diameter Trees.  2002.  S.L. Levan-Green & J. Livingston.  https://www.fpl.fs.fed.us/documnts/pdf2001/levan01a.pdf 
3 https://www.nationalforests.org/assets/pdfs/California-Assessment-Wood-Biomass-Innovation-Interim-Report-June-2015.pdf 
4 https://www.nationalforests.org/assets/pdfs/Phase-II-Report-MASTER-1-4-16.pdf 

https://www.fpl.fs.fed.us/documnts/pdf1999/dramm99a.pdf
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3.1.1  Conceptual Description of Each Business/Technology 

Each of the following is a brief profile that conceptually describes each of the technologies/businesses 
considered. 

Small Biomass Combined Heat & Power (CHP) – a plant that purchases biomass fuel and then combusts the fuel 
to produce both electrical power and process heat.  The sale of the power and heat generates revenue.  
Examples of users of process heat include a lumber dry kiln at a sawmill and heating a nearby building or 
buildings.  “Small” was defined as a plant less than 5 MW in power production capacity, which would qualify 
for California’s BioMAT program.  BioMAT offers substantially higher than market prices for power so long as 
biomass fuel meeting certain requirements are utilized. This business can utilize both biomass and small 
diameter roundwood. Note that there are only limited areas of Alpine County that are within the PG&E service 
territory, which is a requirement of the BioMAT program. Small Biomass CHP can also be developed in other 
areas outside of PG&E territory where circumstances align.  

Small Biomass Power -  this business would be the same as the preceding business in all respects except that it 
would only produce power.  There would be no sale of process heat.  

Biomass building/district heating – this business would combust biomass to provide space heating to a building 
(or buildings in the case of district heating).  If this business was owned by the owner of the building (or 
buildings) the revenue would be in the form of lower heating costs than existing heating fuels.  If owned by a 
separate entity, revenue would be in the form of payments made by the building(s) owners/tenants to the 
business owner providing space heating. It can utilize both biomass and small diameter roundwood. 

Fuel Production (fuel chips) – this business would involve mobile equipment that is used to produce biomass 
fuel that would be sold to existing biomass utilizing facilities.  It can utilize both biomass and small diameter 
roundwood. It could also possibly include a mechanic shop for maintaining equipment and a biomass fuel 
storage yard. 

Firewood – this business would process small diameter roundwood into firewood that could be either sold in 
bulk (i.e., by the cord) or as bundles typically sold through retail outlets.  This business could not utilize biomass. 

Post and Pole – this business would process small diameter roundwood into posts and poles that are used for 
a variety of applications (e.g. fence post, agricultural applications, road/highway applications, etc.). This 
business could not utilize biomass.  

Mobile Sawmill – this business would use a portable sawmill to process small diameter logs into lumber.    An 
advantage of this business is reduced transportation costs, since logs do not have to be moved from the forest 
to a processing site. However, it also means that normal value-adding processing such as lumber drying and 
lumber planing cannot be completed on site.  Additionally, the mobile nature of the mill means more labor 
intensity, and therefore more costly operations, since many process that are automated at stationary mills 
must be completed manually. Another potential downside to this business is that given the small size of the 
logs to be processed, options for lumber products are limited and smaller logs generally means lower 
productivity, and in turn, higher operating costs. This business could not utilize biomass. 

Small Scale Stationary Sawmill – this business would use stationary equipment to convert small diameter 
roundwood into lumber products.  This business would face the same challenges as the mobile sawmill that 
arise from processing a steady diet of small diameter logs (i.e., limited options for lumber products and low 
productivity/higher cost).  This business could not utilize biomass. 

Animal Bedding – this business would convert small diameter roundwood into small sized shavings that are 
used for animal bedding.  The shavings are typically sold in bagged form.  They can also be sold in bulk form 
provided markets are nearby.  Since the material is bulky relative to its weight, it cannot be cost effectively 
shipped great distances in bulk form. This business could not utilize biomass.  
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Decorative Chips – this business would convert small diameter roundwood into chips used for decorative 
purposes (e.g., landscaping).  This business could not utilize biomass. 

Compost/Mulch – this business would convert both small diameter roundwood and biomass into small pieces 
and then converted into compost/much in a subsequent process.  The compost/mulch is sold as a soil 
amendment. 

Decorative Bark – this business would convert the bark from small diameter roundwood into bark used as a 
decorative landscape cover.  This business could not utilize biomass.  This business would also need to either 
operate in conjunction with another business that would convert the debarked roundwood into products or 
would have to sell the debarked roundwood to another business. 

Fuel Bricks/Logs – this business would convert small diameter roundwood into fire briquettes which are sold 
as a substitute for firewood since the briquettes can be burned in a conventional wood stove or fireplace. This 
business could not utilize biomass. 

Whole Log Chips for Pulp and Paper – this business would convert small diameter roundwood into chips used 
as a feedstock for making pulp and paper.  A fundamental flaw with this business in California is that there are 
no remaining pulp and paper mills in the state.  This business could not utilize biomass. 

Wood Pellets – this business would convert small diameter roundwood into wood pellets that would be sold 
as a heating fuel.  The small scale of the plant, as dictated by the available raw material, would be small relative 
to most existing plants and would necessitate a focus on domestic heating markets instead of exporting pellets 
to overseas users.  This business could not utilize biomass. 

Wood Plastic Composite – this technology combines wood flour (finely ground wood fiber) with plastic and 
uses an extrusion process to create “boards” containing a mixture of wood and plastic.  The boards are typically 
used in applications where resistance to decay and rot are priorities (e.g., decking, fencing, etc.).  This business 
could not utilize biomass. 

Veneer/LVL – this business processes logs into veneer that is used for making various engineered wood 
products such as Laminated Veneer Lumber (LVL) and plywood.  More specifically, the veneer with best 
strength properties is typically separated and sold to an LVL producer.  Veneer with lesser strength properties 
is separated and sold to a plywood manufacturer.  This business could not utilize biomass. 

Biochar – this technology involves heating wood fiber in the absence of oxygen (i.e., pyrolysis).  This results in 
a charcoal like substance commonly used as a soil amendment. This business can use both small diameter 
roundwood and biomass but using biomass may pose technical challenges. 

Charcoal – this technology involves heating wood fiber in a low oxygen environment (i.e., slow pyrolysis).  This 
results in a black carbon residue that is used as a cooking fuel.  This business could not utilize biomass. 

Logs for export – this business involves harvesting trees and then manufacturing them into logs.  The logs are 
then exported to various countries where they are used in various manufacturing processes.  This is a straight-
forward business from a technology standpoint, but there are restrictions on exporting logs harvested from 
federal lands.  Thus, this business is very limited in the Alpine County context. 

Torrefied Wood Pellets – similar to the biochar process, torrefaction involves heating wood in the absence of 
oxygen, which yields a material similar to charcoal.  However, unlike other processes that heat wood in the 
absence of oxygen, the material arising from torrefaction is subsequently pelletized.  The result is called 
torrefied pellets.  They are more energy dense than non-torrefied pellets, and importantly, torrefied pellets 
can be stored outdoors with no damage from water (unlike non-torrefied pellets).  This technology is unproven 
at industrial scales, but a facility is under construction in Eastern Oregon and expected to begin operation in 
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early 2020.  It will have the capacity to produce 80,000 to 90,000 BDT/year of pellets..  This technology can 
utilize both small diameter roundwood and biomass but using biomass may pose technical challenges. 

Large Scale Biomass Power – this technology involves combustion of biomass to produce electricity.  Most large 
scale (> 5 MW capacity) installations use direct combustion technology to produce steam, which in turn 
produces power in a steam turbine generator.  Another technology option is gasification, which involves 
heating wood fiber in the absence of oxygen and the combusting the resulting volatile gases in an internal 
combustion engine to produce electrical power. This technology could utilize both small diameter roundwood 
and biomass.  

Sawmill/CLT (Mass Timber products) – this technology involves the processing of small diameter roundwood 
into lumber, which in turn is used to form mass timber panels.  Mass timber panels are quickly gaining 
popularity as a building construction material used as a substitute for steel and concrete in buildings up to 18 
stories tall.  This technology could not utilize biomass.  

Large Scale Sawmill – this technology involves processing logs into lumber.  The technology is very well 
developed, but a major drawback for the ABC context is that the facilities are very large and could not be 
supplied given the amount of raw material available in the ABC region.   Also, other producers already operate 
in the region who are very well capitalized and who would be difficult competitors for a new entrant. This 
technology could not utilize biomass. 

Oriented Strand Board (OSB) – this technology involves processing small diameter roundwood into thin flakes, 
which are then glued back to together to form a structural panel. OSB facilities are massive in scale and not 
appropriate for the ABC context. This technology could not utilize biomass. 

Pyrolysis oils – this technology involves heating wood in the absence of oxygen.  The resulting hot gases are 
captured and condensed to form various oils and tars, which can then be combusted to produce energy.  This 
technology has faced technical challenges and the cost of the resulting oils and tars are much higher than 
energy available from fossil fuels. This technology can utilize both small diameter roundwood and biomass. 

Liquid fuels from woody biomass – this technology involves chemical processes to refine various liquid fuels 
(e.g., ethanol and methanol) from wood fiber.  The technology has faced technical challenges and the resulting 
liquid fuels are much more costly to produce than fossil fuels.  This technology can utilize both small diameter 
roundwood and biomass 

3.2  SCREENING METHODOLOGY  

To focus the ABC/CHIPS scoping study technology screening assessment on opportunities judged most viable 
in the Alpine County context, BECK and HSCEDC completed a screening process by which the full list of 27 
technologies was narrowed to a select few judged to be most viable.  The first step in the screening process 
was developing a set of screening criteria to be applied to each technology.  A total of 11 criteria were 
developed by the consulting team (see Table 3.2).   
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Table 3.2 – ABC/CHIPS Biomass Utilization Technology Screening Criteria 

Count Criteria Group Criteria 
Maximum 

Score 

1 Raw Material The business/technology will not compete with existing users for raw material (i.e., utilize 
otherwise unused raw materials) 

10 

2 Raw Material Raw material is not available to competitors at a substantially lower cost 

 

14 

3 Raw Material The business/technology can utilize a combination of live and dead raw material 

 

4 

4 Raw Material A facility using this technology is sized at a scale well-matched to the amount of raw material 
practically available in the ABC/CHIPS supply region 

8 

5 Raw Material The business/technology does not require utilization of a specific tree species 

 

4 

  Raw Material Subtotal 40 

6 Economic 
Performance 

Costs (especially raw materials) and revenues allow profitable operation during the majority 
of time in an economic cycle  

10 

7 Economic 
Performance 

The capital costs relative to revenues and operating costs allow the developer to reasonably 
expect a 10 year or less payback period 

10 

  Economic Performance Subtotal 20 

8 Market 
Attractiveness  

There is a defined and demonstrated market segment for the product with potential demand 
from multiple customers 

12 

9 Market 
Attractiveness 

The business if receiving, through government mandate, special tax credits allowances, etc., 
these special circumstances must be shown to be in place for the life of the project debt 

8 

  Market Attractiveness Subtotal 20 

10 Degree of 
Commercialization 

The technology will utilize otherwise unused raw materials (i.e., limited competition with 
existing users or complementary to existing users). 

10 

11 Degree of 
Commercialization 

Equipment vendors must be able to offer commercial, environmental compliance, & 
completion warranties and have the ability to such warranties through commercial sources 

10 

  Degree of Commercialization Subtotal 20 

  Grand Total 100 

As shown in the preceding table, each criterion was sorted into one of four sub groups and each criterion was 
assigned a maximum score.  Scoring was led by BECK staff based on the team’s experience, knowledge, and 
judgment. Additional input and review was provided by HSCEDC staff. The total score of all criteria was 100 
points.  The higher a given technology’s score (on a scale of 0 to 100) the greater its estimated viability. The 
intent of this process is adding a degree of objectivity to an inherently subjective decision. Note that given the 
subjectivity in the process, the relative differences among scores are indicative of differences in viability, but 
not definitive. The following list below describes the categories used to group the screening criteria and the 
relative value of each group in the overall viability score.  
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• Raw Material – raw material supply, cost, and other characteristics (e.g., size, quality, moisture 
content, etc.)  are the most critical aspect of nearly all forest products business’s viability. Accordingly, 
5 of the 11 criteria were in this category and their scoring accounted for a maximum of 40 of the 100 
possible points.    

• Economic Performance – solid economic performance is obviously a critical requisite in the viability of 
any business. Accordingly, 2 of the 11 criteria related to economic performance and accounted for a 
maximum of 20 of the 100 possible points. 

• Market Attractiveness – manufacturing business sectors and markets mature over time and that 
maturation affects market attractiveness. This is caused by a complex combination of factors including 
new products emerging as substitutes, less opportunity for growth as market penetration reaches its 
full potential, and existing manufacturing capacity relative to demand. Accordingly, each technology 
was judged on 2 criteria related to the future market prospects for the products produced. Their 
combined scores account for 20 of the 100 possible points.   

• Degree of Commercialization – all of the technologies considered in the screening process for this study 
have been proven from a technical feasibility standpoint.  In other words, at a minimum lab and pilot 
scale operations have demonstrated that the technology works. However, several of the technologies 
have been limited in their ability to increase the scope and scale of operations at a commercial level.  
Investing and developing in commercially unproven technologies dramatically increases risk. 
Therefore, 2 of the 11 screening criteria were measures of the degree of commercialization. They 
account for a maximum of 20 of the 100 possible points.  

Additionally, the first two raw material related criteria had a special “Fatal Flaw” status. The Fatal Flaw status 
was developed because during BECK’s early experiences in technology screening, some technologies score well 
on most criteria, but the given technology may have an inherent flaw that destroys the technology’s viability. 

Regarding the first fatal flaw (directly competing with an existing nearby business for raw material), it is well 
understood that it is counterproductive to biomass utilization efforts to develop businesses that compete for 
raw material.  Regarding the second fatal flaw (utilizing biomass sourced directly from the forest when biomass 
raw materials are available from other sources at a lower cost) is more complicated and is illustrated with wood 
pellet manufacturing as an example.  

Global demand from wood pellets has grown dramatically because they are used as a fuel for heating and as a 
feedstock in electrical power production.  Thus, markets are strong.  Additionally, the technology is well proven 
and a plant could be scaled to the amount of material available in Alpine County.  

The problem is that most existing Western North America pellet plants utilize sawmill byproducts (sawdust and 
shavings) as raw material.  Mill byproducts are generally sold to pellet mills for $30 to $45 per bone dry ton 
delivered to the pellet plant.    In contrast, a pellet plant in Alpine County utilizing small diameter roundwood 
would have to pay in excess of $100/BDT for raw material.  Additionally, while sawdust and shavings are already 
appropriately sized for manufacture into pellets, a plant using material direct from the forest would have to 
buy equipment to reduce small diameter logs to a size appropriate for pelletizing. In addition to the capital 
expense, the plant would incur the expense of operating the size reduction equipment. Further compounding 
the extra cost is that about 10 to 15 percent roundwood’s volume by weight would be bark, which is not a 
desirable pellet feedstock.  Thus, the bark volume would have to be netted out of material purchased.  Even 
further compounding the extra expense for roundwood is that it must all be dried before pelletizing – a costly 
process.  Wood shavings in contrast are already dry because lumber is planed after kiln drying. Ultimately, the 
high cost of raw material in this example becomes a fatal flaw because other producers enjoy a much lower 
raw material cost. Figure 3.1 graphically illustrates these differences. 
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Figure 3.1 – Illustration of Cost Difference in Biomass Manufacturing Raw Material Cost Between Forest Direct Supply and By Products Supply 
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3.3  BUSINESS/TECHNOLOGY SCREENING RESULTS 

To focus the ABC/CHIPS scoping study on opportunities judged most viable, BECK and HSCEDC completed a 
screening process by which the full list of 27 technologies was narrowed to a select few judged to be most 
viable in the ABC/CHIPS context.  Table 3.3 shows the screening scores for the 27 technologies considered.  The 
higher the score the more likely the business/technology will be viable. As previously described, some of the 
businesses/technologies were judged to have fatal flaws in the ABC/CHIPS context.  Those technologies are 
“grayed out” in Table 3.3 and will not be given further consideration in the scoping study. A discussion of the 
screening results is included in section 3.4. See Chapter 4, Appendix for the full scoring breakdown by each 
screening criterion.   

Table 3.3 – Top Rated Technologies 

Rank Technology Fatal Flaw Score 

1 Small Biomass CHP None 90 

2 Small Biomass Power None 87 

3 Biomass building/district heating None 83 

4 Fuel production (fuel chips)  None 78 

5 Firewood None 67 

6 Post and Pole None 63 

7 Mobile Sawmill None 63 

8 Small Scale Stationary Sawmill None 62 

9 Animal Bedding Lower Cost Raw Material elsewhere 61 

10 Decorative Chips Lower Cost Raw Material elsewhere 59 

11 Compost/Mulch Lower Cost Raw Material elsewhere 56 

12 Decorative Bark Lower Cost Raw Material elsewhere 52 

13 Fuel Bricks/logs Lower Cost Raw Material elsewhere 52 

14 Whole Log Chips for Pulp and Paper Lower Cost Raw Material elsewhere 51 

15 Wood Pellets Lower Cost Raw Material elsewhere 50 

16 Wood Plastic Composite Lower Cost Raw Material elsewhere 45 

17 Veneer - LVL Lower Cost Raw Material elsewhere & Existing User 44 

18 Biochar Lower Cost Raw Material elsewhere 44 

19 Charcoal Lower Cost Raw Material elsewhere 44 

20 Logs - for export Lower Cost Raw Material elsewhere & Existing User 44 

21 Torrefied Wood Pellets Lower Cost Raw Material elsewhere 42 

22 Large Scale Biomass Power Lower Cost Raw Material elsewhere & Existing User 41 

23 Sawmill/CLT (Mass Timber products) Lower Cost Raw Material elsewhere & Existing User 40 

24 Large Scale Sawmill Lower Cost Raw Material elsewhere & Existing User 40 

25 OSB Lower Cost Raw Material elsewhere 39 

26 Pyrolysis oils Lower Cost Raw Material elsewhere 35 

27 Liquid fuels from woody biomass Lower Cost Raw Material elsewhere 32 
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3.4  SUPPLEMENTARY SCREENING FOR WOOD ENERGY AND BIOMASS UTILIZATION SITES 

In addition to the screening process described above, HSCEDC conducted preliminary screening for wood 
energy applications in Alpine County during the kickoff site visit. HSCEDC also visited potential sites that may 
be applicable to wood energy or wood products applications. This additional on-the-ground screening serves 
to supplement the process led by BECK and enables a closer look at which potential wood energy sites are 
worthy of further consideration, should wood energy be identified as a top candidate.  

Both biomass heating and biomass CHP/power have certain conditions that are indicative of good candidate 
sites. For example, wood heating must be installed on or nearby the end user’s site, and is most viable where 
heat loads are large, conventional fuels are expensive, existing heating systems need replacement or are 
unreliable, and/or integration with existing distribution systems is straightforward.  

Biomass power or Biomass CHP can be installed behind the meter for a single user (i.e. net metering), or in 
front of the meter to feed the main grid (i.e. independent power producer or microgrid). Such systems are 
most viable where incentives exist, a utility is receptive to development, sufficient interconnection equipment 
exists, and/or where there is sufficient energy demand at a given site for net metering to be cost effective.  

Finally, any biomass utilization opportunity requires a site with adequate space and topography, access to 
utilities, and appropriate buffer between other uses in the area.  

Given the preceding wood energy considerations, HSCEDC toured and discussed potential biomass energy end 
users with ABC staff in July 2019 and developed the following summary of the potential wood energy users 
(see Table 3.4 below). 

Table 3.4 – Summary of Potential Wood Energy Users 

End User Location 
Potential Wood 

Utilization 
Application 

Wood Utilization Comments 
Candidate for 
Wood Energy? 

Cluster of Public Buildings in 
Woodfords 

Woodfords Biomass 
Building/District 
Heating or 
Small Biomass 
CHP 

Propane forced air in all structures, unit heaters in shops. 
Space constrained for biomass equipment, small load, 
relatively new HVAC equipment, reliable propane.  

Not likely 

Diamond Valley Elementary 
School 

Woodfords Biomass 
Building 
Heating 

Diesel boiler for school, propane unit heaters for shop. 
Boiler in good condition, small load, bond recently passed 
to replace electrical systems. 

Not likely 

Kirkwood Ski Resort Kirkwood Biomass District 
Heating or 
Small Biomass 
CHP 

PUD provides heating via district propane loop, and most 
distribution units are hydronic. Expensive propane, 
considering switch to alternative heat source due to 
explosion concerns, high electricity rates locked in, 
available site for central facility. PUD very receptive and 
interested. 

Yes 

Pacific Gas & Electric TBD Small Biomass 
Power or CHP 

Existing incentive for small-scale biomass power under 
SB1122, however only PG&E territory is in western part of 
County with little opportunity for siting facility. 

No 

Liberty Utilities  TBD Small Biomass 
Power or CHP 

No nearby substations, however, 2MW generator in 
Markleeville may be indicative of interconnection 
capacity. Preliminary indication utility will purchase 
biomass power for attractive price. 

Yes 
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In addition, five potential biomass utilization sites were identified and visited during the July 2019 site visit. 
These are summarized in Table 3.5 below (advantages and disadvantages adapted from David Griffith 07-03-
2019 notes). The biomass utilization sites are most applicable to a Small Biomass Power, Small Biomass CHP, 
and/or some form of Wood Products application.  

Table 3.5 – Summary of Potential Biomass Utilization Sites 

Site Location Advantages and Disadvantages 

Site #1 BLM property near Turtle Rock Park Advantages: near highway, power line, no homes, and acceptable topography. 
Disadvantages: higher elevation, treed area, and site already used during certain times of 
year for community events. 

Site #2 East of Hwy 89 between Woodfords 
and Markleeville 

Advantages: large parcel for sale with portions not visible from highway, on highway, power 
line, no homes, acceptable topography, lower elevation than potential site 1. 
Disadvantages: large property would be expensive to acquire, although presumably all but 
20 acres could be parceled out and resold.  

Site #3 West of Hwy 89 between Woodfords 
and Markleeville 

Advantages: acceptable topography, close to highway, power line, acceptable elevation. 
Disadvantages: to close to homes, important to the Washoe Tribe but that might be 
resolved if they were involved.  

Site #4 Old gravel pit near intersection of 
Fredericksburg Lane and Foothill 
Road 

Advantages: good highway access, available water, acceptable topography, previous 
industrial use. Disadvantages: one home but not owner-occupied, outside 3 mile radius, 
about 3⁄4 mile to powerline.  

Site #5 Old gravel pit off Fredericksburg 
Lane 

Advantages: acceptable topography, previous industrial use, no homes. Disadvantages: fair 
distance on county roads, no power line, outside 3 mile radius, near NV homes.  

3.5  DISCUSSION OF SCREENING RESULTS AND RECOMMENDATIONS 

3.5.1  Identification of Recommended Businesses 

As mentioned previously, this screening process is intended to add a degree of objectivity to a process that is 
inherently subjective.  This is accomplished by standardizing a series of weighted criteria and drawing on the 
consulting team’s experience in the industry to individually rank each biomass utilization technology option. 
Each ranking considers the location of a proposed facility in Alpine County, the volume of supply determined 
to be practically available in the study area, and the delivered cost of biomass fuel determined for the area 
relative to other nearby regions with biomass utilization facilities.  

The final results suggest which technologies would be most viable in Alpine County based on supply, economic 
performance, market attractiveness, and commercialization criteria. In the case of the ABC/CHIPS project, the 
most viable biomass utilization businesses in the area include small biomass CHP, small biomass power, 
biomass building or district heating, wood chip fuel production, firewood, post and pole, mobile sawmill, and 
a small-scale stationary sawmill. The additional supplemental screening that HSCEDC conducted further refines 
the wood energy applications in this list to the specific end users that are most viable in the area, which have 
been identified as a district heating facility for the Kirkwood Ski Resort, and small biomass power (and perhaps 
eventually CHP) for Liberty Utilities. 
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The next step of the ABC/CHIPS project is to complete a feasibility assessment of the top one to two biomass 
utilization options judged most viable. While wood products are included among the final screened list, the top 
five of the eight identified options are related to wood energy end uses. This reflects in part the built-in local 
demand for thermal energy and electricity, while markets for wood products are located further away from 
Alpine County. As such, the consulting team recommends that a feasibility assessment be completed for: 

1. a small biomass power facility selling electricity to Liberty Utilities 

2. a district heating system serving the community at the Kirkwood Ski Resort  

3.5.2  Important Considerations About the Selected Wood Energy Business Opportunities 

It is important to note that any biomass utilization business in Alpine County will be met with challenges, and 
even the two options identified as the most viable have both advantages and disadvantages.  For example, 
Liberty Utilities is known as a “green” utility, with many communities in its territory instituting 100% renewable 
energy goals. Furthermore, ABC/CHIPS has already established a connection with an engaged Liberty Utilities 
staff person, who has suggested that a power purchase agreement for biomass power may start at $0.15/kWh 
and increase to $0.18/kWh. With a significant customer base in the Tahoe Basin, Liberty Utilities appears to 
also be motivated to support a facility that can draw from material generated by restoration activities within 
the Basin, but also be located outside of the sensitive Tahoe area. However, challenges include determining 
which site is suitable for a biomass power facility and what scale of a facility is appropriate for the available 
wood supply in the Alpine area.  Also, whether the appropriate scale power producing facility can be cost 
effective based on the ultimate price that Liberty Utilities is willing to pay for the energy, given the high cost of 
delivered wood fuel. Conducting a feasibility assessment of a small biomass power facility will provide further 
insight into these questions.  

Similarly, the Kirkwood ski resort appears to be an excellent candidate for district heating, but also comes with 
challenges. The existence of a special utilities district currently providing heat and electricity to the resort and 
residences presents an opportunity for a smooth transition to deliver central heating using a renewable fuel, a 
shift that many PUD stakeholders favor. A demolished power plant (adjacent to an existing newer power plant) 
leaves a site sufficient for biomass utilization and storage that is near other utility infrastructure. Finally, the 
PUD is seriously considering abandoning propane and switching to an alternative heating source due to high 
profile instances of propane leaks and explosions. Challenges for this application include the capital cost of a 
central facility with extensive buried district piping and what is likely a high premium to construct in a remote 
location, and accounting for adequate fuel storage and contingencies should wood fuel not be immediately 
available to procure. Again, conducting a feasibility assessment will provide further insight into these questions. 

3.5.3  Wood Products Business Considerations 

Like wood energy applications, wood products businesses (e.g., biomass fuel production, firewood, post and 
pole, and small scale lumber manufacturing) face challenges including the following key factors:  

• a high delivered cost of raw material relative to similar businesses in other areas 

• the virtual absence of historic harvesting or an existing wood supply chain 

• distance to wood products markets 

• seasonal issues that affect ability to procure raw material and deliver finished product to market. 

The cost of raw material relative to end-product values is a challenge to biomass utilization throughout the U.S. 
West.  However, the very limited harvest history, distance to market, and seasonality issues are more specific 
to the Alpine County context. Given these factors, the consulting team concludes that wood energy options 
have the greatest chance of viability at the current time. 
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Developing a biomass utilization campus has been identified as a concept for enhancing viability.  Under the 
campus concept a cluster of complementary businesses developed at a single site allow for sharing of fixed 
costs (e.g., management, property taxes, insurance, administrative/support staff, etc.) and allow for a 
reduction in raw material expense for some of the businesses. A complicating factor is that the ownership 
structure of the businesses would have to be carefully planned to fully realize the potential benefits. 
Additionally, the consulting team is not aware of any location other than perhaps Integrated Biomass in Eastern 
Oregon where the biomass utilization campus concept has been developed at full commercial scale. For these 
reasons, the consulting team recommends that ABC/CHIPS initially focus on a wood energy application as the 
first step to potentially developing a biomass utilization campus. 

Finally, it is worth noting that the US Forest Service has recently announced its Wood Innovations Grant (WIG) 
funding opportunity, a pool of funds typically made available on an annual basis. It is the consulting team’s 
experience that WIG funding can be a good avenue to complete detailed design and engineering for biomass 
utilization projects. Maximum award funding is generally $250,000 per project, with a 2:1 match requirement 
(in-kind or cash); i.e., if $250,000 is requested, at least $125,000 must be provided in match. Early stage analysis 
is not competitive, and applications are due January 15th, 2020. Both wood energy options could be good 
candidates for a WIG application, if their feasibility assessments are completed quickly, which would provide 
an immediate avenue for further project development in Alpine County.  
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CHAPTER 4 – APPENDIX 

 

Raw  
Material 

Raw 
Material 

Raw 
Material 

Raw 
Material 

Raw 
Material 

Economic 
Performance 

Economic 
Performance 

Market 
Attractiveness 

Market 
Attractiveness 

Degree of 
Commercialization 

Degree of 
Commercialization   

Fatal Flaw Criteria - 
score as a 1 if 
significant raw 
material conflict 
with existing user(s)  

Fatal Flaw Criteria - 
score as a 1 (fatal 
flaw) if raw material 
sourced from woods 
is higher cost than 
mill residue used by 
competitors                      

The business/ 
technology will not 
compete with 
existing users for raw 
material 

Raw material is not 
available to 
competitors at a 
substantially lower 
cost 

The business/ 
technology can utilize 
a combination of live 
and dead raw 
material 

Scale is well-matched 
to the amount of raw 
material practically 
available in the 
ABC/CHIPS supply 
region 

The 
business/technology 
can utilize any tree 
species 

Costs (especially raw 
materials) and 
revenues allow 
profitable operation 
during the majority 
of time in an 
economic cycle  

The capital costs 
relative to revenues 
and operating costs 
allow the developer 
to reasonably expect 
a 10 year or less 
payback period 

There is a defined 
and demonstrated 
market for the 
product and 
potential demand 
from multiple 
customers 

If the business is 
receiving special tax 
credits, allowances, 
incentives, etc., they 
are in effect for the 
life of the project 
debt 

The 
business/technology 
has been successfully 
demonstrated in a 
commercial setting, 
at commercial scale, 
for at least two years 

Equipment vendors 
offer commercial, 
environmental 
compliance, & 
completion 
warranties and 
guarantees the 
warranties through 
commercial sources 

Total Score 

Business/Technology 10 14 4 8 4 10 10 12 8 10 10 100 

Small Biomass CHP 8 12 4 8 4 9 6 11 8 10 10 90 

Small Biomass Power 8 12 4 8 4 8 5 10 8 10 10 87 

Biomass building/district heating 9 7 4 8 4 9 6 10 8 10 8 83 

Fuel production (fuel chips)  10 14 4 8 4 3 5 8 4 10 8 78 

Firewood 7 4 2 4 2 6 8 8 8 10 8 67 

Post and Pole 7 2 1 8 1 7 7 8 4 10 8 63 

Mobile Sawmill 7 7 3 4 2 5 7 6 4 10 8 63 

Small Scale Stationary Sawmill 7 7 2 6 2 5 5 6 4 10 8 62 

Animal Bedding 7 1 4 8 4 5 4 6 4 10 8 61 

Decorative Chips 7 1 4 6 4 5 6 6 4 8 8 59 

Compost/Mulch 7 1 4 2 4 5 6 7 4 8 8 56 

Decorative Bark 7 1 2 8 4 3 3 4 4 8 8 52 

Fuel Bricks/logs 7 1 4 8 4 2 2 4 4 8 8 52 

Whole Log Chips for Pulp and Paper 7 1 4 8 4 2 2 1 4 10 8 51 

Wood Pellets 7 1 4 2 4 4 2 4 4 10 8 50 

Wood Plastic Composite 7 1 4 4 4 2 2 2 4 8 7 45 

Veneer - LVL 1 1 1 2 1 5 5 6 4 10 8 44 

Biochar 7 1 4 8 4 3 4 2 4 3 4 44 

Charcoal 7 1 2 2 3 3 3 3 4 8 8 44 

Logs - for export 1 1 3 8 3 2 3 5 4 6 8 44 

Torrefied Wood Pellets 7 1 4 2 4 5 5 6 4 2 2 42 

Large Scale Biomass Power 1 1 4 2 4 2 2 3 4 10 8 41 

Sawmill/CLT (Mass Timber products) 1 1 1 2 1 4 4 4 4 10 8 40 

Large Scale Sawmill 1 1 2 2 2 3 3 3 4 10 9 40 

OSB 7 1 2 2 1 2 2 2 4 8 8 39 

Pyrolysis oils 7 1 2 2 2 2 2 2 4 6 5 35 

Liquid fuels from woody biomass 7 1 2 2 3 2 2 6 4 1 2 32 

 


