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CHAPTER 1 – EXECUTIVE SUMMARY 

1.1  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. ABC/CHIPS engaged High Sierra Community Energy Development 
Corporation (HSCEDC) to complete the study. The work includes three phases: 1) Biomass Supply & Cost 
Assessment (this report); 2) a Technology Screening to identify the business type deemed to be best suited for 
Alpine County; 3) a High-Level Feasibility Study for the selected business type.  The Beck Group (BECK) worked 
as a sub-contractor to HSCEDC to complete the biomass supply study.  Biomass entrepreneurs can use the 
studies to inform their planning and due diligence for investment in the Alpine County region. 

1.2  RESULTS  

1.2.1  Standing Timber Inventory and Timberland Area  

Most woody biomass material can be sourced from forests.  Thus, developing an understanding of forest 
characteristics such as forested acres, standing volume, forest owners, etc. is important for informing 
assumptions used to estimate the annual  biomass supply in the supply area.   

The area for supplying biomass considered in the study is an eight county region including Alpine, Calaveras, 
Amador, Eldorado, Placer and Tuolumne Counties in California and Douglas and Carson City Counties in 
Nevada. Regarding land ownership in the supply area, there is a total of about 5.7 million acres of land.  Of that 
total, 2.1 million acres are timberland. Specific to the timberland acres, 68% is publicly owned and 32% is 
privately owned. Regarding standing timber volume in the supply area, there is an estimated total of 121.2 
million bone dry tons of which about 75% is publicly owned and 25% is privately owned.  All of the preceding 
data was obtained from the US Forest Service Forest Inventory and Analysis database.  In addition, the FIA 
standing timber information was validated by comparing it to LEMMA data produced at Oregon State 
University.  See chapter 3 for additional detail about standing timber inventory in the study’s supply area. 

1.2.2   Estimated Annual Biomass Supply   

The annually available supply of biomass was estimated from a combination of the standing timber inventory; 
data about historic harvest levels; and interviews with a variety of land managers about planned harvest levels.  
Importantly, the annually available supply estimate was organized into 3 categories. The first is the theoretically 
available supply which is what could be available annually if there were no budgetary or other constraints on 
harvests; the potentially available supply which is what is available annually based on accounting for factors 
such as administrative constraints (e.g., Wilderness areas), historic harvest levels, and planned harvest levels; 
and the practically available supply which is the amount estimated to be available after accounting for 
constraints such as usage by existing facilities and constraints arising from accessibility and cost.  

Table 1.1 shows that the theoretically available annual supply is just over 1 million bone dry tons (BDT); the 
potentially available supply is 708,000 BDT; and the practically available supply is 41,000 BDT. A new facility in 
Alpine County could expect to source the practically available amount annually. Of the practically available 
annual supply amount, roughly 80% is biomass (i.e., limbs, tops, and cull material) from timber harvests and 
20% is small diameter roundwood (i.e., trees 6” to 9” in diameter at breast height that are harvested as part of 
forest management treatments but are too small to be used as saw logs). Saw logs are not  included in the 
practically available supply because they are consumed by existing sawmills in the supply region. The difference 
between the theoretically and potentially available supply is about 350,000 BDT/year.  That amount represents 
incremental volume above current and forecasted supply levels.  The biomass portion of any incremental 
increase would be available to a facility in Alpine County.   
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A separate and additional bucket of theoretical supply not shown in the Table 1.1 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.   

See Chapter 4 for more detailed information about the analysis and assumptions associated with the three 
types of annual supply estimates.  

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

Owner 

Theoretically 
Available  

Annual Supply 

Potentially 
Available 

Annual Supply 

Practically 
Available 

 Annual Supply 

All  
Types of  

Biomass Combined Saw Logs 

Small 
Diameter 
Rndwd. Biomass 

Potentially 
Available 

Total Saw Logs 

Small 
Diameter 
Rndwd. Biomass 

Practically 
Available 

Total 

Public 616,000 164,000 44,000 54,000 262,000 0 8,000 17,000 25,000 

Private 446,000 382,000 0 64,000 446,000 0 0 16,000 16,000 

Total 1,062,000 546,000 44,000 118,000 708,000 0 8,000 33,000 41,000 

1.2.3  Estimated Delivered Cost 

The cost of delivering each type of practically available wood fiber to two prospective 
manufacturing/conversion site locations in Alpine County (Kirkwood and Woodfords) is shown in Table 1.2.  
The estimated average delivered costs range between a low of $57/BDT and a high of nearly $109/BDT.  The 
weighted average delivered cost if all 41,000 BDT of practically available volume were delivered to Kirkwood is 
$76/BDT. The weighted average delivered cost if all 41,000 BDT of practically available volume were delivered 
to Woodfords is $85/BDT.  The difference in price between the two sites illustrates the importance of siting in 
minimizing delivered cost of biomass material. See Chapter 5 for additional detail about the costs of gathering, 
processing, and transporting biomass.  

Table 1.2 – Estimated Delivered Cost of Wood Fiber to Two Prospective Alpine County Locations ($/BDT) 

Supply  
Source  

Material  
Type 

Practically Available 
Annual 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 Dia. Roundwood 8,000 $109 $101 

 Total 41,000 $76 $85 
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1.3  DISCUSSION & CONCLUSIONS 

1.3.1  Supply 

Regarding supply, there is a large theoretically available supply volume, but a much smaller practically available 
annual volume. Given the large theoretically available volume, biomass supply should not limit the 
development of a biomass facility. However, a variety of factors limit the realistic availability and utilization of 
this supply. For example, a high percentage of the land in the supply area is publicly owned and managed, and 
therefore, subject to a variety of often competing views on land management priorities. Thus, efforts aimed at 
increasing biomass harvest and utilization may be met with resistance.  Another example is the 141,000 BDT 
of supply per year estimated to be available from IRAs in the supply area.  While that volume clearly could be 
accessed within current administrative and legal boundaries, the social license to build new roads into roadless 
areas is likely to be challenged by local community members or environmental organizations that advocate for 
less timber/biomass harvest and utilization. Additionally, accessing and utilizing biomass from IRAs is likely to 
be costly since the cost of new road construction would likely have to be included in the cost of the biomass.   

The practically available annual supply volume is not sufficient to support the development of a large scale 
forest products conversion facility in Alpine County.  However, the practically available supply volumes are 
appropriate for entrepreneurs and developers interested in developing a small-scale, wood 
utilization/manufacturing facility in the region.  

The relatively small annual volume and the types of material available suggest a heat/energy option will likely 
emerge as the most viable alternative. The next study phase will involve a rigorous technology screening 
process to determine if this is indeed the case. 

There are several supply related risk factors that should be considered. These include:  

• 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. 

• 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 report will be too high. See Section 4.5 for more detailed information about the assumptions 
related to increased activity in the LTBMU. 

• 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.  See Section 4.8 for 
additional details. 
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• As described in further detail in Section 4.1 of this report, 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 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.  See section 4.6 for additional information 
about BioRAM power 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.  

1.3.2  Delivered Cost 

Regarding delivered cost of wood fiber, the findings are consistent, but slightly higher, than costs observed in 
other areas of the Western US. The key reason for this finding is transportation cost. Several transportation 
related issues include: 

• 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 
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. 
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• 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.  See Chapter 5 for further information about such programs. 
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CHAPTER 2 – STUDY BACKGROUND & PURPOSE 

Alpine County California’s land base is mostly forested mountains with a handful of population centers 
including Markleeville (the county seat), Woodfords, Mesa Vista/Chambers Lane/River Ranch, and the 
Hung-a-lel-ti communities.  Each of the preceding communities are on the east side of the Sierras.  Bear 
Valley and Kirkwood are Alpine County communities on the west side of the Sierras. The total population of 
the county is about 1,140 residents making it the least populated county in California. The region’s economy 
is dominated by government and tourism. Most residents commute to jobs in the Tahoe Basin in California 
or the Carson Valley in Nevada. The federal government has designated the entire county as an Opportunity 
Zone, which qualifies businesses investing in the region for tax benefits.  

Ninety-five percent of the county is federal and state-owned lands of which about 55% is designated 
Wilderness Area and an additional 16% is designated as Inventoried Roadless Area. The federal agencies 
responsible for managing lands in Alpine County include the Humboldt-Toiyabe National Forest, Bureau of 
Land Management, Eldorado National Forest, Stanislaus National Forest, and the Lake Tahoe Basin 
Management Unit National Forest. Forest wildfires have affected the region in the past including the 
Washington Fire in 2015 which burned about 18,000 acres and the Acorn Fire in 1987 which destroyed 24 
homes.  

The Alpine Biomass Collaborative (ABC) is a community non-profit located in Alpine County.  ABC’s mission 
is “unifying partners to promote forest and watershed health, and local economic development”. Recent 
ABC activities have included working with the US Forest Service, BLM, Sierra Nevada Conservancy, Alpine 
County, Alpine Fire Safe Council, and the public to set priorities for specific fuels reduction projects in Alpine 
County.  Calaveras Healthy Impact Production Solutions (CHIPS) is a long-time partner to ABC.  CHIPS is in 
Calaveras County and their mission is “doing good with wood”. More specifically, CHIPS performs a variety 
of work on public and private forest lands, including forest and meadow restoration, watershed 
stewardship, cultural site work, fire-safe fuel reduction, and fuel break construction in the wildland-urban 
interface. CHIPS is also involved in the development of a 3 megawatt biomass gasification facility to convert 
forest biomass to electricity, heat, and biochar.  

ABC/CHIPS were awarded a grant from the federal Economic Development Administration and a non-
recourse loan from the Northern California Community Loan Fund (now known as Community Vision).  
ABC/CHIPS are using those combined funds to conduct a biomass utilization scoping study in the Alpine 
County region. Key study objectives are reducing the risk of catastrophic wildfire, improving forest and 
watershed health, and benefitting the local economy.  

This report is Phase I of that effort. It is an assessment of the supply and cost of various types of biomass in 
the Alpine County Region. The next phases of work in the biomass utilization scoping study include a 
screening assessment aimed at identifying the business type (or types) best suited for utilizing the available 
biomass. The final phase is completing a high-level feasibility study for the business opportunity judged most 
viable for Alpine County. It is expected that the scoping study results can be used by entrepreneurs and 
developers interested in further planning and development of a new biomass utilization business in the 
region.  
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CHAPTER 3 – STANDING TIMBER INVENTORY 

Businesses that utilize biomass frequently receive their raw material from a variety of sources (e.g., forests, 
mills, urban waste, ag/orchard, etc.).  However, in the Alpine County region most biomass can ultimately be 
traced back to the area (acres) and characteristics (species, size, age, etc.) of the forests in the region. 
Therefore,  this chapter provides information about the standing timber in the supply area. Importantly, the 
data presented in this chapter does not directly represent the supply of biomass.  Rather it characterizes the 
source of the biomass supply. Chapter 4 of this report contains the biomass supply estimate.   

The data presented in this Chapter is from the U.S. Forest Service Forest Inventory and Analysis (FIA) program.1  
FIA data provides estimates of various forest characteristics based on measurements repeated once every 10 
years on permanent forest plots scattered throughout the United States. FIA data provides reliable estimates 
over larger areas (e.g., multiple counties), however, any users of the information in this supply report should 
independently validate the results and conclusions. Additionally, the FIA data was validated by comparing it to 
LEMMA timber data.  See Appendix A for details. 

3.1  SUPPLY AREA 

Alpine County is the focus of the Biomass Utilization Scoping Study. However, one must consider the broader 
region around Alpine County when assessing biomass supply for a prospective manufacturing business. 
Accordingly, Figure 3.1 illustrates the eight county region which forms the ABC/CHIPS Phase I Supply Study 
area. Total land area in the eight county region is about 5.7 million acres.  The supply area encompasses the 
area that could potentially supply biomass to an Alpine County biomass utilization facility. Organizing the 
supply area on a whole county basis facilitates data gathering and analysis. A drawback, however, is that parts 
of some adjacent counties are distant from Alpine County.  Therefore,  in Chapter 4, where the annual biomass 
supply is estimated, the portions of the counties too distant from prospective manufacturing sites in Alpine 
County are excluded as sources of supply.  

Figure 3.1 – Alpine and Surrounding Counties Included in Standing Timber Assessment 

 

 
1 The foundation of the FIA program are permanent forest growth plots that were established throughout the United States in the early 1920s.  There is 
about one growth plot per very 6,000 acres of forestland in the United States, or roughly 125,000 plots across the U.S. (766 million forestland acres 
divided by 6,000 acres per plot).  The Forest Service revisits each plot once every ten years to measure the growth, harvest, mortality, etc. of the trees 
on that plot.  When this database is used to assess standing timber across large areas (e.g., a 3 to 4 county region), it provides a relatively reliable 
assessment of standing timber volume. 
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3.2  TIMBERLAND AREA (ACRES) 

Table 3.1 shows the estimated acres of timberland in the eight county area considered for the standing timber 
inventory assessment. As illustrated, there is a total of just over 2.1 million timberland acres. Across all eight 
counties about 68% is publicly owned. Importantly, in Alpine County, nearly 95% is publicly owned (i.e., 117.6 
thousand acres out of 123.9 thousand acres). As will be shown later in this chapter, this means that nearly all 
biomass in Alpine County is found on publicly owned land and that any harvest and harvest planning in Alpine 
County on public lands would be subject to all pertinent local, state, and federal requirements.   

Table 3.1 – Supply Area Timberland by County and Owner Type (Acres)  

 Owner Type 

County 
National 

Forest 
Other 

Federal 
State & 

Local 
 

Private 
 

Total 

Alpine CA 117,641 0 0 6,265 123,906 

Amador CA 30,663 0 0 44,338 75,001 

Calaveras CA 47,458 0 0 72,046 119,504 

El Dorado CA 349,273 0 0 50,659 399,932 

Mono CA 17,395 2,410 0 0 19,805 

Placer CA 27,763 0 1,523 0 29,286 

Tuolumne CA 165,961 0 0 38,267 204,228 

Douglas NV 37,140 0 1,450 6,558 45,148 

Lyon NV 0 0 0 1,529 1,529 

Washoe NV 5,486 0 0 0 5,486 

Carson City NV 16,604 0 0 0 16,604 

Total 815,384 2,410 2,973 219,662 1,040,429 

Note that FIA distinguishes the terms forestland and timberland. Forestland is a broader term and refers to 
areas covered by at least 10% trees. Timberland is a subset of forestland that can: 1) produce industrial crops 
of wood (i.e., forested areas capable of growing at least 20 cubic feet per acre per year); and 2) is not withdrawn 
from timber utilization by statue or administrative regulation. To illustrate the difference between the two 
designations, when forestland is specified in the US Forest Service FIA database, Alpine County contains nearly 
390,000 acres versus 123,900 acres of timberland. Across the entire supply area (all 8 counties) forestland 
covers 3.93 million acres versus 2.114 million acres of timberland. For the purposes of the ABC/CHIPS Phase I 
supply study, it is important to focus on timberland since it includes the most productive areas and areas which 
are not excluded from timber utilization by statute or administrative regulation.  Finally, inventoried roadless 
acres are included in Timberland. An estimate of the biomass volume on those acres is included in Section 4.8. 

Table 3.2 also shows acres of timberland in the study supply area. However, rather than being grouped by 
owner type, the acres are grouped by site productivity class (i.e., the estimated average cubic feet per acre per 
year of wood fiber that each acre can produce).  Note that relative to the other counties in the region, Alpine 
County’s forests are only modestly productive. For example, about a third of all acres in Alpine County are in 
the least productive timberland site class and about 80% are in the two lowest site productivity classifications.  
These results are explored in further detail in section 3.5 of Chapter 3 when statistics about the average annual 
growth for the supply area are presented. 
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Table 3.2 – Supply Area Timberland by County and Site Class (Acres) 

 Site Class Categories (average annual wood fiber growth: cubic feet per acre per year) 

County 20 to 49 50 to 84 85 to 119 120 to 164 165 to 224 > 225 Total 

CA - Alpine 40,800 59,600 10,200 13,300 0 0 123,900 

CA - Amador 6,100 11,100 22,900 50,200 14,100 0 104,400 

CA - Calaveras 5,200 20,100 79,300 72,000 30,100 0 206,700 

CA - Eldorado 35,800 102,100 210,300 235,400 66,900 14,900 665,400 

CA - Placer 29,000 118,500 150,900 134,700 37,200 0 470,300 

CA - Tuolumne 28,500 76,000 150,100 157,000 69,900 0 481,500 

NV - Douglas 26,200 5,800 6,600 6,600 0 0 45,200 

NV - Carson City 0 5,500 11,100 0 0 0 16,600 

Total 171,600 398,700 641,400 669,200 218,200 14,900 2,114,000 

3.3  STANDING TIMBER VOLUME  

The following subsections report on the standing timber volume on timberland in the supply area.  Note that 
the volume is reported from a variety of perspectives including by county, landowner type, diameter class, 
distance to road, etc. The distinctions are important because they begin to provide insight about the 
characteristics of the standing timber in the region and the factors affecting the annual supply of biomass 
material from the region’s forests.  

3.3.1  Standing Timber by Owner Type 

The following subsection describes the estimated standing timberland volume by owner type. This is important 
because different ownership types often have different forest management objectives and are bound to 
differing levels of complexity in their process for planning and implementing forest management activities. 

Table 3.3 shows the total volume of trees (in bone dry tons, or BDT)2 in the eight-county supply area. As 
illustrated, there are over 121 million bone dry tons of standing trees and about 75% is on publicly owned land. 
Specific to Alpine County, only about 5% (231,000 BDT) is on privately owned land.  

  

 
2 A Bone Dry Ton (or BDT) is a measurement of wood weight commonly used for biomass material. It expresses wood weight after accounting for the 
portion of the wood fiber’s weight that is water. For example, if the weight of wood on a log truck is 25 tons and wood is at 50% moisture content (i.e., 
half of the wood’s weight is water) then there are 12.5 BDT of wood on the truck. BDT weights are calculated from small samples taken from incoming 
truckloads. The initial (or as received weight) of the sample is compared to the “bone dry” weight after drying. This comparison of as received weight to 
bone dry weight allows for a calculation of the moisture content percentage and the total bone dry weight of the entire truckload of the material. 
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Table 3.3 – Supply Area Standing Timber Volume by County and Owner Type (Bone Dry Tons) 

 Owner Type 

County 
National 

Forest 
Other 

Federal 
State & 

Local 
 

Private 
 

Total 

CA - Alpine 4,519,000 - - 231,000 4,750,000 

CA - Amador 1,993,000 130,000 - 2,264,000 4,386,000 

CA - Calaveras 4,603,000 - - 8,954,000 13,556,000 

CA - Eldorado 34,386,000 523,000 165,000 8,114,000 43,188,000 

CA - Placer 19,749,000 635,000 102,000 5,605,000 26,090,000 

CA - Tuolumne 23,120,000 - - 4,379,000 27,499,000 

NV - Douglas 1,185,000 - 53,000 278,000 1,516,000 

NV - Carson City 271,000 - - - 271,000 

Total 89,825,000 1,288,000 320,000 29,823,000 121,257,000 

As a point of reference, a full logging truck typically contains about 25 “green” tons of wood.  On average, half 
the weight of a recently harvested live tree is water, each truckload typically contains about 12.5 bone dry tons.  
Therefore, the entire standing timber volume on private lands in Alpine County is estimated to be roughly equal 
to about 18,500 truckloads of logs. As another point of reference, for the softwood type trees typical of the 
Sierra Nevada Mountain Range, a tree that is 18 inches in diameter at breast height and which is about 110 
feet tall to a 4” top diameter is equal to 1 bone dry ton. Table 3.4 displays the approximate bone dry weight of 
the bole section of various diameter trees.  As the table illustrates, tree weight increases rapidly with increasing 
tree diameter (e.g., a 12” diameter tree weighs about 10 times more than a 6” diameter tree). 

Table 3.4 – Approximate Tree Weight (Bone Dry Tons) by Tree Size (Diameter at Breast Height)  

Tree Diameter at Breast Height (inches) 
Approximate Tree Weight (Bone Dry Tons per 

Tree) 

6 0.03 

8 0.08 

10 0.17 

12 0.29 

14 0.46 

16 0.68 

18 0.96 

20 1.31 

22 1.72 

24 2.22 
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3.3.2  Standing Timber by Diameter Class 

The following section describes the estimated standing timber volume by diameter class on timberland. A tree’s 
economic value is directly related to its diameter (increasing diameter = increasing value). There are few forest 
products businesses that can convert small diameter trees into products having a high enough sales value to 
cover the costs of harvesting and transporting the trees to a manufacturing site and all the costs of starting and 
operating a manufacturing business. The cost-effective size varies on several factors, but generally trees less 
than 10 to 12 inches in diameter at breast height generally cannot “pay their way” out of the forest. 

Table 3.5 shows the standing volume of timber in the supply area categorized by tree diameter class. Like the 
preceding table there is a total of 121 million bone dry tons of standing timber in the supply area. Not 
surprisingly, about two-thirds of the standing timber volume is found in trees greater than 21” in diameter at 
breast height. However, as shown in Table 3.6, which displays and estimated count of the number of standing 
trees in the supply area by diameter class there are significantly more smaller diameter trees than there are 
larger diameter trees. For example, in Alpine County on a tree stem count basis, about two-thirds of all standing 
trees are less than 13” in diameter at breast height. 

Table 3.5 – Supply Area Standing Timber Volume by County and Diameter Class (Bone Dry Tons) 

 Diameter Group (Tree Diameter at Breast Height) 

County Less than 9" 9" to 12.9" 13 to 20.9" Greater than 21"  Total 

CA - Alpine 133,000 420,000 1,152,000 3,045,000 4,750,000 

CA - Amador 337,000 413,000 1,342,000 2,294,000 4,386,000 

CA - Calaveras 661,000 1,114,000 3,541,000 8,240,000 13,556,000 

CA - Eldorado 1,723,000 3,342,000 9,207,000 28,916,000 43,188,000 

CA - Placer 1,571,000 2,526,000 5,642,000 16,351,000 26,090,000 

CA - Tuolumne 995,000 1,974,000 5,562,000 18,968,000 27,499,000 

NV - Douglas 84,000 203,000 614,000 615,000 1,516,000 

NV - Carson City 17,000 9,000 124,000 122,000 272,000 

Total 5,521,000 10,001,000 27,184,000 78,551,000 121,257,000 

Table 3.6 – Supply Area Standing Tree Estimate by County and Diameter (# of Tree Stems) 

 Diameter Group (Tree Diameter at Breast Height) 

County Less than 9" 9" to 12.9" 13 to 20.9" Greater than 21"  Total 

CA - Alpine 4,690,411 3,592,544 3,107,440 1,571,687 12,962,082 

CA - Amador 7,658,146 2,943,547 2,696,676 1,273,468 14,571,837 

CA - Calaveras 16,164,179 7,930,568 7,106,020 3,711,924 34,912,691 

CA - Eldorado 39,117,822 22,573,070 19,307,929 11,903,229 92,902,050 

CA - Placer 34,173,006 16,756,817 12,309,749 6,630,595 69,870,167 

CA - Tuolumne 26,558,535 14,415,128 12,204,385 8,084,017 61,262,065 

NV - Douglas 2,240,455 1,253,796 1,537,586 311,166 5,343,003 

NV - Carson City 466,300 66,614 266,458 66,614 865,986 

Total 131,068,854 69,532,084 58,536,243 33,552,700 292,689,881 



CHAPTER 3 – STANDING TIMBER INVENTORY 

The Beck Group                                                               
Portland, OR Page 12 
 

Specific to Alpine County Table 3.7 shows the standing timber diameter distribution among landowner types. 
As illustrated, about 25% of the privately owned standing volume land in Alpine County is among trees <12.9” 
in diameter at breast height. On national forest owned land, the proportion of the volume among trees <12.9” 
in diameter at breast height DBH is smaller, only accounting for about 11% of the standing timber. 

Table 3.7 – Alpine County Standing Timber Volume by Diameter Class (Bone Dry Tons) 

 Alpine County – Standing Volume by Diameter Class  

Landowner Type Less than 9" 9" to 12.9" 13 to 20.9" Greater than 21"  Total 

National Forest 122,000 377,000 975,000 3,045,000 4,519,000 

Other Federal 0 0 0 0 0 

State and Local 0 0 0 0 0 

Private 11,000 43,000 177,000 0 231,000 

Total 133,000 420,000 1,152,000 3,045,000 4,750,000 

3.3.3  Standing Timber by Slope  

Another factor affecting the annual supply from supply area forests is the terrain. The steeper the slope the 
more difficult and costly it is to fell and yard trees. Therefore, trees growing on slopes greater than 35% were 
screened out for the purpose of creating Table 3.8. As the results show, only 38% of the standing volume in 
Alpine County is on slopes less than 35%, but all timber on private land in Alpine County is on slopes less than 
35%. Across the whole 8 county area, two-thirds of all standing timber is on slopes less than 35 percent slope. 

Table 3.8 – Supply Area Estimate of Standing Tree Volume on Slopes Less Than 35% (BDT in ‘000s) 

 Owner Type 

County National Forest Other Federal State &Local Private Total 

CA - Alpine 1,567,000  0 0 231,000  1,798,000  

CA - Amador 1,909,000  0 0 1,055,000  2,964,000  

CA - Calaveras 2,448,000  0 0 5,503,000  7,951,000  

CA - Eldorado 23,556,000  523,000  120,000  5,047,000  29,246,000  

CA - Placer 11,841,000  470,000  102,000  2,559,000  14,972,000  

CA - Tuolumne 17,444,000  0 0 3,777,000  21,221,000  

NV - Douglas 646,000  0 0 278,000  923,000  

NV - Carson City 7,000  0 0 0 7,000  

Total 59,419,000  994,000  222,000  18,448,000  79,083,000  

CA – Alpine (% of all standing) 35% n/a  n/a 100% 38% 

CA – Amador (% of all standing) 96% 0% n/a  47% 68% 

CA – Calaveras (% of all standing) 53% n/a  n/a  61% 59% 

CA - Eldorado (% of all standing) 69% 100% 73% 62% 68% 

CA – Placer (% of all standing) 60% 74% 100% 46% 57% 

CA – Tuolumne (% of all standing) 75% n/a  n/a  86% 77% 

NV – Douglas (% of all standing) 54% n/a  0% 100% 61% 

NV - Carson City (% of all standing) 3% n/a  n/a  n/a  3% 

Total (% of all standing) 67% 77% 83% 62% 66% 
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3.3.4  Standing Timber by Distance to Road 

Yet another consideration in differentiating potentially available and practically available supply is the distance 
timber is growing from an existing road. This is important because building new roads to gain access to standing 
timber is very costly and therefore, contributes to higher delivered costs for raw material. Additionally, roads 
have environmental implications that may limit ability of the landowner to construct new road systems. 
Accordingly, Table 3.9 shows the volume of standing timber on timberland in each county categorized by 
distance to the nearest road. As the results indicate, on average, just over 40% (50.6 million BDT/121.3 million 
BDT) of the standing timber in the eight-county region is less than 500’ from an existing road. In Alpine County, 
only 13% is less than 500’ from an existing road  

Table 3.9 – Supply Area Standing Timber Volume by County and Distance to Road (Bone Dry Tons) 

 Distance to Road 

County Less than 500’ 501 to 1,000’ Greater than 1,000’ Total 

CA - Alpine 618,000 356,000 3,776,000 4,750,000 

CA - Amador 689,000 1,564,000 2,133,000 4,386,000 

CA - Calaveras 4,885,000 1,610,000 7,061,000 13,556,000 

CA - Eldorado 19,468,000 7,737,000 15,983,000 43,188,000 

CA - Placer 12,651,000 7,013,000 6,427,000 26,091,000 

CA - Tuolumne 11,785,000 2,547,000 13,167,000 27,499,000 

NV - Douglas 532,000 318,000 666,000 1,516,000 

NV - Carson City 0 0 271,000 271,000 

Total 50,628,000 21,145,000 49,484,000 121,257,000 

Specific to Alpine County, Table 3.10 provides more detail including a breakout by landowner type. As the 
results indicate, all private standing timber in Alpine County is estimated to be less than 500’ from an existing 
road. Additionally, only about 8% of national forest owned standing timber in Alpine County is less than 500’ 
from an existing road, while almost 85% is greater than 1,000’ from an existing road (3.776 million BDT divided 
by 4.750 million BDT). 

Table 3.10 – Supply Area Standing Timber Volume by County and Distance to Road (Bone Dry Tons) 

 Alpine County - Distance to Road 

Landowner Type Less than 500’ 501 to 1,000’ Greater than 1,000’ Total 

National Forest 387,000 356,000 3,776,000 4,519,000 

Other Federal 0 0 0 0 

State and Local 0 0 0 0 

Private 231,000 0 0 231,000 

Total 618,000 356,000 3,776,000 4,750,000 

  



CHAPTER 3 – STANDING TIMBER INVENTORY 

The Beck Group                                                               
Portland, OR Page 14 
 

3.4  STANDING TIMBER - AVERAGE ANNUAL CHANGE IN VOLUME   
Sustainability, as measured by an increasing or stable supply of standing timber, is critical to any forest products 
manufacturing operation. Therefore, forest products businesses that use saw logs, pulpwood, etc. often 
calculate a ratio called Growth to Drain. Where Growth is the average annual ability of a given region to grow 
wood fiber. Drain is the combination of the average annual wood fiber volume removed by harvesting plus the 
average annual wood fiber volume lost from natural mortality of standing trees. If the Growth to Drain ratio 
(growth divided by drain) is greater than 1, then standing timber inventories are increasing and whatever level 
of harvesting activity has been taking place is considered sustainable. On the other hand, if the ratio is less than 
1 then standing timber inventory is decreasing and would not be sustainable over the long-term. 

For this ABC/CHIPS Phase I supply study calculation of a growth to drain ratio is complicated by several factors.  
First, specific to Alpine County, there has been very limited timber harvesting over the last 10 years. According 
to California’s State Board of Equalization, which tracks annual timber harvest by county, between 2006 and 
2017 (the most recent year available) 51 thousand board feet were harvest in 2006 (about 12 log truck 
truckloads) and 2.2 million board feet were harvested in 2010 (about 550 log truck truckloads). All other years 
had zero reported timber harvest in Alpine County. Therefore, annual drain in Alpine County is largely limited 
to natural tree mortality. Second, regarding tree mortality the Central Sierra Nevada region has been heavily 
impacted by tree mortality arising from drought and bark beetle infestation.  

Based on US Forest Service FIA measurements of annual net change in timber volume, Table 3.11 shows the 
estimated amount of new wood fiber grown each year in the supply area by county and by ownership type.  As 
the results indicate, there is a total of 814,000 BDT of wood fiber added to the supply area’s standing inventory 
annually after accounting for existing harvests and natural mortality. Specific to Alpine County, the annual net 
change in standing timber volume is estimated to be 50,000 bone dry tons, of which 2,000 BDT occurs on 
private property. In other words, if a forest products business were in Alpine County, and there were no 
administrative or other constraints on timber harvesting, it is estimated that it could consume 50,000 BDT of 
biomass annually and over the long-term there would be no net change in standing timber volume. 

Table 3.11 – Estimated Annual Net Change in Standing Timber Inventory (BDT) 

 Owner Type 

County 
National 

Forest 
Other 

Federal 
State & 

Local 
 

Private 
 

Total 

CA - Alpine 48,000 0 0 2,000 50,000 

CA - Amador 6,000 0 0 7,000 13,000 

CA - Calaveras 44,000 0 0 85,000 129,000 

CA - Eldorado 288,000 4,000 1,000 68,000 362,000 

CA - Placer 159,000 5,000 1,000 45,000 210,000 

CA - Tuolumne 33,000 0 0 6,000 39,000 

NV - Douglas 8,000 0 0 2,000 10,000 

NV - Carson City 2,000 0 0 0 2,000 

Total 586,000 10,000 3,000 215,000 814,000 
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3.6  SUMMARY OF ALPINE COUNTY STANDING TIMBER INFORMATION 
Table 3.12 provides a summary of the key standing timber information specific to Alpine County.  

Table 3.12 – Summary of Key Standing Timber Statistics for Alpine County 

Statistic Public Private Total 

Forestland Area (Acres) 382,500 6,300 388,800 

Timberland Area (Acres) 117,600 6,300 123,900 

Standing Timber Volume on Timberland (BDT) 4,519,000 231,000 4,750,000 

Standing Timber Volume on <35% slope (BDT) 1,567,000 231,000 1,798,000 

Standing Timber Volume < 1000' from Existing Road (BDT) 743,000 231,000 974,000 

Annual Net Change in Standing Timber Volume (BDT) 48,000  2,000  50,000 

As the results show, there is an estimated 388,800 acres of forestland and 123,9000 acres of timberland in the 
county. Of those acres only 6,300 are privately owned. Also, recall that forested areas designated as timberland 
is important for a forest products business because those areas are the most productive (in terms of ability to 
grow wood fiber) and because they have not been removed from timber utilization by statute or administrative 
regulation.  

It is estimated that there is a total of about 4.75 million bone dry tons of standing trees on timberland in Alpine 
County. Of that amount nearly 90% is estimated to be among trees that are greater than 13 inches in diameter 
at breast height. Additionally, of the total standing timber volume an estimated 231,000 bone dry tons (5% of 
all standing trees by weight in Alpine County) are located on privately owned land.  

Finally, the data in the table reveals that significant portions of the standing timber in Alpine County are in 
places that severely limit practical and cost-effective accessibility to the material (i.e., growing on steep slopes 
or a long distance to an existing roads). Also, from a sustainability perspective it is estimated that the 
timberland portion of Alpine County’s forests add 50,000 bone dry tons of new wood fiber annually. Thus, 
given the current forest conditions and standing timber inventory it is estimated that 50,000 BDT of wood fiber 
could be harvested annually in Alpine County with no net change to the standing timber volume over the long-
term. Importantly, however, accessibility, economic, and other factors constrain the potentially available 
supply. The extent of those supply constraints is discussed in Chapters 4 and 5. 
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3.8  OTHER BIOMASS SOURCES 
Per the terms of the ABC/CHIPS Request For Proposals and High Sierra Community Energy Development 
Corporation’s proposal, the focus of this ABC/CHIPS Phase I supply study is forest biomass (i.e., biomass derived 
from trees).  However, during the project kick-off meeting it was suggested that biomass supply should be 
considered from shrubland areas.  Therefore, the following report section provides an “order of magnitude” 
analysis of the amount of shrubland biomass in Alpine, the annual amount potentially available, and the 
estimated cost for harvesting, processing, and transporting such material to a biomass utilization facility.  

3.8.1  Brushland Area 

According to data provided by the Humboldt Toiyabe National Forest (HTNF), the total land area in Alpine 
County is 465,030 acres. About half the total (237,000 acres) is HTNF. Additionally, only about 72,500 acres of 
the HTNF lands are outside of Wilderness and Inventoried Roadless areas.  Within those 72,500 acres about 
31,000 have been classified as having brush/shrub vegetative cover.  In addition, BECK estimates that among 
Bureau of Land Management, Eldorado National Forest, and Stanislaus National Forest Lands in Alpine County 
there are an additional 19,000 acres of brushland. Therefore, BECK estimates a total of 50,000 acres in Alpine 
County that are predominantly covered in shrub vegetative cover. 

3.8.2  Brushland Volume Per Acre & Total Estimated Volume 

The volume of various brushland species (e.g., manzanita, snowbrush, mountain whitethorn, etc.) varies 
considerably depending on site characteristics.  However, for this ABC/CHIPS Phase I supply study, BECK has 
assumed an average of 13 bone dry tons per acre based on reported fuel loadings for species typical to the 
Alpine County region.3  Given the assumptions of 13 BDT per acre on average and 50,000 acres, there is an 
estimated 650,000 BDT of brush/shrub material on lands eligible for management in Alpine County.  

3.8.3  Shrubland Biomass Delivered Cost 

Typically, brushland fire hazard reduction efforts do not involve utilization of the material.  Rather brush/shrubs 
are mowed or masticated (i.e., cut/chipped/ground into small pieces on site). Thus, there is relatively little 
published information about the cost of utilizing these types of material. Nevertheless, BECK has estimated 
that a tracked, excavator vehicle equipped with a cutting head combined with a wheeled grapple skidder can 
treat an average of 1.5 acres per 10 hour day. BECK estimates that the all-inclusive daily operating cost (e.g., 
fuel, labor, supplies, repairs, ownership cost, etc.) for these two pieces of equipment is $2,500 per 10 hour day. 
Therefore, the cost for harvesting the material and bringing it to a landing is estimated to average $128/BDT 
($2,500/day divided by 19.5 BDT/day). 

In addition, felling and skidding costs, the material must be chipped into small size pieces so it can be utilized 
in a wood-fired boiler. BECK estimates that the cost of chipping/grinding on landings is $53/BDT based on a 
small, mobile chipper being fed by a mini-excavator type piece of equipment capable of processing the 
equivalent of the average daily production of the skidder and tracked harvester (i.e., 19.5 BDT/day). 

Finally, the material must be hauled to a biomass utilization facility.  Assuming an hourly trucking cost of $120 
per hour, an average round trip travel time of 2.5 hours including unloading time, and an average payload of 
16.25 BDT (based on 35% moisture content) the cost of transportation for the material is estimated to be $19 
per BDT. Table 3.13 Summarizes the preceding information about costs. As shown, the total estimated cost for 
delivering material from shrublands to a biomass utilization facility is $200/BDT, which is a very high cost 
relative to other forms of biomass. Thus, it is not further considered as a potential supply source for the 
ABC/CHIPS biomass utilization scoping study. 

 
3 USDA Forest Service General Technical Report PSW-61.  Physical Characteristics of Some Northern California Brush Fuels. 
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Table 3.13 – Summary of Shrubland Biomass Cost Estimate 

Cost Component Cost ($/BDT) 

Harvesting & Skidding $128 

Chipping $53 

Hauling $19 

Total $200 
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CHAPTER 4 – ANNUAL BIOMASS SUPPLY VOLUME 

The preceding chapter described key characteristics about the forests in the region that are the key source of 
biomass for this study. This chapter focuses on developing an annual biomass supply estimate from those 
forests. The first part of the chapter provides a review of historical and planned timber harvests levels in the 
supply area. The review provides context for the second half of the chapter which is dedicated to estimating 
the annually available supply. Importantly, the supply estimate has been organized into three “buckets” 
including 1) theoretically; 2) potentially; and 3) practically annually available volume of biomass that can be 
used as raw material at a biomass utilization facility. Each “bucket” contains a successively smaller amount of 
biomass supply.  This is because the theoretically available supply refers to what could be harvested annually 
if there were no constraints on existing forest management plans on the National Forests in the Supply region. 
The potentially available supply is the amount that is likely to be available annually based on a combination of 
accounting for administrative constraints (e.g., Wilderness areas), actual historic harvest levels, and planned 
future activity. The practically available supply volume is that amount that is likely to be available annually after 
accounting for limiting factors such as limited access (roads), steep terrain, usage by existing facilities, 
economic constraints, etc.  

4.1  HISTORICAL TIMBER HARVESTS IN EIGHT-COUNTY SUPPLY AREA 

To understand what may happen in the future it is often useful to begin by considering what has happened in 
the past. Therefore, this report section provides an analysis of historic timber harvests in the same eight county 
area that was assessed in the standing inventory analysis in Chapter 3.  

Table 4.1 illustrates historical timber harvest in the eight county area around Alpine County. As the results for 
the most recent data (2015 to 2017) show, harvests in the region have averaged about 260 million board feet 
of which 72 percent has been from private lands and 28 percent from public lands. Recall from the information 
presented in the preceding chapter that public ownership accounts for 68 percent of the acres and 76 percent 
of the standing volume in the 8 county region. Thus, harvest is “upside down” relative to ownership (i.e., private 
owners hold about 30% of the timber and account for 70% of the harvest while public owners hold about 70% 
of the timber and account for only 30% of the harvest).   

Table 4.1 – Historical Timber Harvests in Eight County Area  

County 

Average Timber Harvest 2006 to 2017 
(MBF) 

Average Timber Harvest 2015 to 2017 
(MBF) 

Public Private Total Public Private Total 

CA - Alpine 180 7 187 0 0 0 

CA - Amador 3,032 8,305 11,337 685 3,988 4,673 

CA - Calaveras 1,405 29,227 30,632 297 39,877 40,174 

CA - Eldorado 13,535 53,373 66,908 22,333 82,331 104,664 

CA - Placer 13,422 25,204 38,626 13,297 26,429 39,726 

CA - Tuolumne 22,169 36,696 58,866 36,798 34,381 71,179 

NV - Douglas 0 0 0 0 0 0 

NV - Carson City 0 0 0 0 0 0 

Total 53,743 152,813 206,556 73,411 187,006 260,416 

% of Total 26% 74% 100% 28% 72% 100% 
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Note also that specific to Alpine County, there were no reported timber harvests between 2015 and 2017.  
Additionally, during the whole period between 2006 and 2017 there were only two years (2006 and 2010) in 
which timber harvests were reported. Thus, based on past harvesting levels, any business relying on Alpine 
County timber harvest would have experienced multiple years with no nearby timber harvests. Finally, the 
harvests reported in the table, largely consist of larger size, higher value saw timber. Saw timber is utilized by 
existing sawmills and it is very unlikely that any prospective forest products business in Alpine County of 
meaningful scale, would be able to outbid the existing mills for the saw logs. 

4.2  TIMBER HARVESTS FROM PUBLICLY HELD LANDS 

As described in the preceding chapter, only about 6,300 of the 123,900 acres of timberland in Alpine County 
are privately owned (i.e., about 5% private ownership).  More broadly in the 8 county area, about 679,000 of 
2,114,000 timberland acres are privately owned (i.e., about 32% private ownership).  Given these 
circumstances, it is important to understand historical harvesting practices on public lands in the supply area.  
Accordingly, BECK gathered data from the  US Forest Service “Cut and Sold” database for the Lake Tahoe Basin 
Management Unit (LTBMU), Stanislaus NF, Humboldt Toiyabe NF (HTNF), and the Eldorado NF.   

The results are shown in Table 4.2. On average about 60 million board feet of saw timber has been sold 
annually, the overwhelming majority of which has been on the Stanislaus and Eldorado National Forests. 
Generally, saw timber comprises trees greater than 10” in diameter at breast height. On average nearly 6 
million board feet of fuelwood has been sold annually.  Fuelwood is generally trees larger than 6” and smaller 
than 10” in diameter at breast height.  Non-Saw material accounts for about 5.3 million MBF annually and 
Green Biomass about 3.4 million MBF annually. It is highly unlikely that any new large scale business could 
compete for saw logs. Therefore, any new business would likely need to focus on utilizing fuelwood, non-saw, 
and green biomass materials. On an annual basis, an average of nearly 36,500 BDT of those materials have 
been sold over the last 10 year period.  Importantly, because of the high proportion of Wilderness and 
Inventoried Roadless Areas in Alpine County, virtually no harvesting has occurred in Alpine County. 

Several things to note about the data: First, the data presented represent “sold” volumes rather than “cut” 
volumes.  Presumably over the 10 year period the cut and sold volumes should be roughly equal. Second, the 
top portion of the table reports volumes in MBF units (i.e., thousands of board feet), which is the way the data 
is reported by the USFS. The lower portion of the table is based on the same data, but the values have been 
converted from MBF to Bone Dry Tons (BDT). Note that the USFS also reports sold volumes on a cubic foot 
basis. BECK converted the reported cubic feet sold volumes to BDT using a factor of 25 bone dry pounds per 
cubic foot. Finally, the cut and sold data is reported on a fiscal year basis which begins each year on October 
1st. Fiscal year totals were not converted to calendar year totals. Finally, there is a small amount of BLM land 
in Alpine County, but there are no active or planned timber sales programs associated with those lands. 
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Table 4.2 - U.S. Forest Service Lands Cut and Sold Report Summary 

Board Feet in 
Thousands (MBF) 

Material Type 

Total Saw timber Fuelwood Non-Saw Green Biomass 

LTBMU 1,900 420 5 690 3,020 

Stanislaus 29,690 1,370 5,040 2,260 38,360 

HTNF 620 2,160 0 0 2,780 

Eldorado 28,390 1,950 290 420 31,050 

Total 60,610 5,890 5,345 3,370 75,215 

Bone Dry 
Tons (BDT) 

Material Type 

Total Saw timber Fuelwood Non-Saw Green Biomass 

LTMBU 4,750 1,050 10 1,730 7,530 

Stanislaus 74,120 3,420 12,590 5,630 95,750 

HTNF 1,560 5,380 0 0 6,940 

Eldorado 70,870 4,870 720 1,050 77,510 

Total 151,290 14,710 13,320 8,410 187,730 

4.3  PLANNED ACTIVITY LEVELS AMONG SPECIFIC PUBLICLY OWNERSHIPS 

BECK contacted staff at various public agencies in the supply area who are responsible for planning and 
administering timber sales and other vegetative treatment forest management activities. The following 
sections summarize the interviews with each agency. 

4.3.1   Lake Tahoe Basin Management Unit (LTBMU) 

BECK interviewed Mr. Jason Pollard, Timber Sale Administrator LTBMU.  Mr. Pollard described several key 
characteristics of the LTBMU timber program.  First, nearly all timber is transferred to buyers via stewardship 
agreements (i.e., the purchaser performs services in exchange for the value of the timber harvested).  The 
stewardship agreements typically have a 3 to 4 year term. In most cases, the value of the timber harvested is 
less than the cost of doing service work. Therefore, the stewardship contracts do not provide a net revenue to 
the USFS. A key factor leading to those circumstances is that the LTBMU is relatively distant from sawmills. 
Thus, the high cost of transporting logs to mills leaves relatively little stumpage value for the USFS. Key mills 
providing markets for saw logs are Sierra Pacific Industries in Lincoln and Quincy. Trees 10” in diameter at 
breast height and larger are generally sold as saw logs. It is LTBMU policy not to harvest trees greater than 30” 
in diameter at breast height. 

Unlike many other National Forests in California, LTBMU stewardship contract terms require mandatory 
biomass removal as opposed to optional biomass removal. In other words, any material larger than 3” in 
diameter must be removed from the harvest unit. Key markets that help achieve the mandatory removal 
requirement are the Ampine particleboard plant in Martell, CA, which purchases small diameter trees (e.g., 6” 
to 9” DBH).  The trees are delivered to the plant where they are subsequently processed into feedstock for the 
particleboard plant. For the smaller diameter material (<6” DBH) and during times when the particleboard plant 
is not actively purchasing, biomass is chipped/ground and sent to the American Renewable Power biomass 
plant in Loyalton, CA. However, high hauling costs associated with the southern half of the LTBMU are 
problematic for the Loyalton market. Also, there are instances when the Greenleaf Power Honey Lake biomass 
plant in Wendel, CA purchases biomass material from the LTBMU. However, given the even longer haul to 
Honey Lake it is much less common for biomass material to be shipped there. Also, smaller diameter material 
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in the 6” to 9” DBH range is at times sold to firewood producers throughout California and Nevada. The 
firewood market, however, is generally limited to lodgepole pine and white fir harvested from the LTBMU.  

Regardless of the end market, Mr. Pollard indicated that a high percentage of the harvesting in the LTBMU is 
conducted with cut-to-length (CTL) logging equipment.  This means that a machine fells a tree and immediately 
processes it into logs. A second machine then moves the logs from the stump to a centralized landing area 
where the logs are sorted into decks to await transport to market. CTL differs from more conventional Whole 
Tree yarding in which a tree is felled and then the “whole tree” (i.e., bole, limbs, and top) is yarded to a 
centralized landing area.  At the landing, other machinery processes the tree into logs.   

From a biomass utilization perspective whole tree yarding is advantageous because limbs, tops, cull material, 
etc. is gathered at a centralized landing area by virtue of being transported there while attached to a saw log. 
Thus, the cost of accumulating biomass at a centralized roadside landing location is often considered “free” 
since it is subsidized by saw log harvest and yarding. In contrast, CTL requires an additional process to gather 
the limbs, tops, etc. and bring them to a centralized roadside landing area.  Since the biomass is no longer 
attached to a saw log, the cost of gathering and yarding is attributed to the biomass instead of to saw logs. Mr. 
Pollard said this issue is mitigated to some extent by loggers only processing a portion of the trees at the stump 
and removing the rest via whole tree yarding and processing at the landing.  

The advantage of CTL according to Mr. Pollard is that the LTBMU is a region with very high sensitivity to 
maintaining water quality in the Lake Tahoe basin watershed. The use of CTL systems allows for less ground 
disturbance when operating near riparian areas. A prominent logging contractor in the region is CTL Forest 
Management Inc., which is owned by Mr. Jeff Holland. 

Mr. Pollard indicated that the LTBMU is included in a group of National Forests in the region that are seeking 
to increase harvest levels.  As a result, the 2019 target for timber offerings is 12 MMBF, which is significantly 
higher than the average offering during the last 10 years.  Mr. Pollard indicated that they LTBMU is well on its 
way to meeting the 12 MMBF target for 2019.  Importantly for any forest products business planned for the 
Alpine County region, Mr. Pollard indicated that a 10,000 acre project on the South and East sides of the LTBMU 
is just wrapping up.  However, there are an additional 3,000 acres of mechanically treatable ground on the 
South and East sides of the of the LTBMU for which additional projects are planned over the next five to 10 
years.  Mr. Pollard indicated that a good rule of thumb for the LTBMU is that every acre treated yields about 1 
truckload of saw logs and 1 load of fuelwood/biomass.  In other words, about 25 green tons of saw logs per 
acre (i.e., about 12.5 BDT) and 25 green tons of biomass per acre (i.e., about 12.5 BDT).  Additionally, there are 
ongoing clearing and thinning projects around powerline corridors and infrastructure. 

Finally, Mr. Pollard commented that the LTBMU has a very short operating window for carrying out harvest 
treatments.  Maintaining water quality in the Lake Tahoe Basin watershed is again the driving factor.  According 
to Mr. Pollard, the typical work season extends from May 1st to October 15th each year.  During the balance of 
the year the impact of rain and snow on soil moisture levels prevent operation of equipment without excessive 
soil disturbance. This is a key consideration for any forest products business in the region as it indicates the 
need to build up significant inventories so that manufacturing/utilization operations can continue during times 
of the year that raw material isn’t being produced in the forest.  

4.3.2  Humboldt Toiyabe National Forest (HTNF) 

BECK interviewed Ms. Annabelle Monti, Forester in the Sierra Zone of the Humboldt Toiyabe National Forest. 
Ms. Monti stated that only the Carson and Bridgeport Ranger Districts of the HTNF have been identified as 
being capable of supporting timber sale activity. However, in recent years there has been very little timber sale 
activity on either Ranger District. Ms. Monti also described several recent and planned fuels management 
treatments including the West Carson River Habitat Improvement Project and the Swauger Creek Fuels 
Reduction Project. The West Carson project will be implemented in the near future, but the Swauger Creek 
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project has been delayed due to limited staffing and budget for the required planning work. Ms. Monti stated 
that in the case of either project, any restoration work would call for treatments (e.g., mastication, prescribed 
fire, etc.) that would not yield utilizable biomass . Thus, given the recent history of the HTNF timber sale 
program and the limited number of projects in planning phase it was assumed the HTNF would operate in the 
future at the same levels observed over the last 10 years per the USFS Cut and Sold reports.  

4.3.3  Eldorado National Forest (ENF) 

BECK interview Mr. Marc Young, Timber Management Officer on the Amador Ranger District of the Eldorado 
National Forest. According to Mr. Young most of the activity on the forest is thinning of saw log size trees. Most 
of the timber harvested on the Eldorado National Forest is via stewardship contracting. This approach allows 
the forest to implement a standard practice, which mandates the removal of biomass material (i.e., stems/logs 
that are less than 6” in diameter). In other words, the value of the saw logs harvested, “subsidizes” the cost of 
removing biomass material from the harvest unit. Mr. Young said that both the tops of trees (the part of the 
stem less than 6” in diameter) and trees that are less than 9.9” in diameter along their entire length are all 
considered biomass.   

The biomass material removed during treatments are most typically piled into decks at log landings. The 
material is later open pile burned. However, in recent years markets have begun to develop for the biomass 
materials. Most recently, biomass power plants operating BioRAM contracts have purchased biomass decks. 
Grinders are then brought into the landings with biomass decks, the material is ground and simultaneously 
loaded into chip vans, and then delivered to the biomass power plant. Additionally, the Ampine particleboard 
plant in Martell, California has occasionally purchased cull logs from saw timber harvests. They also process 
the material on site before hauling it to their particleboard plant. However, Ampine chips the material rather 
than grinding. 

Mr. Young confirmed that the annual timber harvest data from the USFS Cut and Sold reports is accurate for 
the Eldorado National Forest.  

4.3.4  Bureau of Land Management (BLM) 

BECK interview Ms. Coreen Francis, Nevada and California BLM Forester. As previously described, BLM lands 
account for about 25,000 acres in Alpine County. BLM actively manages timber on lands under its jurisdiction. 
However, as shown in Figure 4.1, a major Environmental Assessment for the State of California was recently 
completed covering approximately 551,000 acres of forests and woodlands in California. Unfortunately for 
purposes of the ABC/CHIPS Phase I supply study, the areas proposed for forest management treatment do not 
include Alpine County. Ms. Francis indicated that specific to Alpine County the BLM lands there are not 
productive enough forestlands to support a commercial timber harvest operation. Additionally, she indicated 
that several fuels reduction projects have been completed on BLM lands in Alpine County in the past.  However, 
those projects typically involve treatments on lands limited to relatively flat ground and involve mastication of 
biomass rather than production of forest products that can be commercially utilized. 
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Figure 4.1 – BLM California Forest Management Project Area 
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4.3.5  Additional Forest Restoration Treatment Projects 

Complementing the forest management plans among public owners described in the preceding section, there 
are several landscape level initiatives underway in the region. These efforts seek to carry out restoration 
treatments across multiple owners at watershed and landscape levels. It is expected that these efforts will lead 
to an increase in annual acres restored in the Lake Tahoe Basin. Each of the following subsections, describes 
programs that are relevant to the ABC/CHIPS Phase I supply study. 

4.3.5.1  Lake Tahoe West Restoration Partnership (LTWRP) 

The Lake Tahoe West Restoration Partnership is a multi-agency, collaborative effort aimed at increasing the 
resilience of forests, watersheds, recreational opportunities, and communities on Lake Tahoe’s west shore. The 
area encompassed by the effort is roughly 60,000 acres and it extends from Emerald Bay north to Dollar Point 
and from the shores of Lake Tahoe to the tops of the ridges that drain into the lake (see map in Figure 4.2). 
Several public agencies, planning commissions, and other stakeholders are involved in the effort including the 
US Forest Service Lake Tahoe Basin Management Unit, California Tahoe Conservancy, Pacific Southwest 
Research Station, California State Parks, Tahoe Regional Planning Agency, Tahoe Fire and Fuels, and the 
National Forest Foundation.  

Figure 4.2 – Lake Tahoe West Restoration Partnership – Area Map 
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LTWRP’s planning extends over a 20 year period and involves five phases including:  1) Landscape Resilience 
Assessment; 2) Landscape Restoration Strategy; 3) Project Planning; 4) Permitting; and 5) Implementation. As 
of mid-2019, the Landscape Resilience Assessment4 is complete and a draft Landscape Restoration Strategy 
has been developed.5  

Key findings of the Landscape Restoration Assessment include that over 75% of the Lake Tahoe west shore is 
highly departed from pre Euro-American settlement fire return intervals; when a fire starts on the west shore, 
on third of the area is susceptible to large patches of high severity fire; and canyons and lower elevations in 
the LTWRP area are especially vulnerable to impacts associated with fire, drought, and climate change. 
Restoration activities focused in these areas may maximize landscape resilience. 

The Landscape Restoration Strategy was developed using a modelling approach that evaluated impacts and 
outcomes under four different management scenarios. Key insights gained from modelling include: 1) the 
landscape is at risk of high-severity wildfires now and into the future, and management actions can help to 
reduce wildfire risk; 2) increased levels of management, specifically thinning and prescribed burning, moves 
the landscape towards resilience more effectively than continuing current levels of management; and 3) 
expanding management treatments into the forest surrounding communities, beyond the wildland urban 
interface, will reduce fire risk to communities on the west shore. Key recommendations of the proposed 
Landscape Restoration Strategy that are relevant to the ABC/CHIPS biomass utilization efforts include: 

• Substantially increasing forest thinning and prescribed fire across the landscape and land ownerships 
to reduce fire risk, improve resiliency, and create forest conditions that would allow for a gradual 
increase in the use of managed wildfire where feasible and safe. 

• Working collaboratively with all land management agencies to develop restoration projects that meet 
a wide range of objectives across land ownership boundaries. 

• Support and build resilience into the local economy and recreation industry  

The LTWRP planning group expects the strategy to translate into identifying 7,900 to 9,000 high priority acres 
in the Wildland Urban Interface to be treated. And completing 5,000 acres of Wildland Urban Interface initial 
entry fuels reduction treatments in the first 10 years. More specifically, the LTWRP planning group lists several 
projects are already under way. Several examples of the larger projects include:  

• West Shore Wildland Urban Interface Healthy Forest and Fuels Reduction Project—covers 4,947 acres 
of thinning treatments expected to be completed by 2023 and follow up pile burning by 2026.  

• SNPLMA 16 Hazardous Fuels Reduction—1,000 acres of fuels reduction work targeted for Lake Tahoe 
West and lead by the California Tahoe Conservancy. The project implementation window is 2017 to 
2023.   

• California State Parks Mitigated Negative Declaration—vegetation management, fuel reduction, and 
prescribed fire on all California State Parks in the Lake Tahoe Basin for a total of 6,282 acres within Lake 
Tahoe West. Implementation of this work is ongoing.  

4.3.5.2  Greater Upper Truckee River Watershed Partnership 

The Greater Upper Truckee River Watershed Partnership (GUTRWP) is a collaborative initiative seeking to link 
and synthesize several existing resource protection, restoration, recreation, and transportation projects on the 
South shore of Lake Tahoe primarily in the Upper Truckee River watershed.  The key goals of the partnership 

 
4 Lake Tahoe West Landscape Resilience Assessment. Version 1 December 2017. Accessed at: https://nff.exavault.com/share/view/e90n-
5g0bug88/Essential%20Documents  
5 Lake Tahoe West Landscape Restoration Strategy. Version 1, May 31, 2019. Accessed at:  https://nff.exavault.com/share/view/e90n-
5g0bug88/Essential%20Documents 

https://nff.exavault.com/share/view/e90n-5g0bug88/Essential%20Documents
https://nff.exavault.com/share/view/e90n-5g0bug88/Essential%20Documents
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are to: 1) create synergies and efficiencies for implementing ongoing projects, thereby increasing their 
individual and collective benefits; and 2) provide an opportunity to coordinate implementation timelines and 
potential grant funding applications. According to the Lake Tahoe Basin Forest Action Plan, which was recently 
released by the Tahoe Fire and Fuels Team, a key objective of the partnership is restoring 80,000 acres in the 
Greater Upper Truckee River Watershed. Restoration, which is expected to reduce fine sediments in the Upper 
Truckee River, which in turn is expected to improve water clarity in Lake Tahoe.  The restoration work synthesis 
effort is a work in progress.  The California Tahoe Conservancy started planning the partnership in 2018 and is 
expected to produce a synthesis plan in late 2019. Figure 4.3 is a map of the Upper Truckee River Watershed 
Partnership Area. Importantly for the ABC/CHIPS biomass utilization scoping effort, the area is in relatively 
close proximity to several of the potential manufacturing site locations. 

Figure 4.3 – Greater Upper Truckee River Watershed Partnership – Area Map 
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4.3.5.3  Tahoe-Central Sierra Initiative 

The Tahoe-Central Sierra Initiative (TCSI) is a still-in-development effort aimed at increasing the pace and scale 
of forest restoration work across the watersheds of the Central Sierra Nevada and Lake Tahoe areas.  The area 
covered by TCSI includes 2.4 million acres as shown in Figure 4.4.  Note that the previously described Lake 
Tahoe West Restoration Partnership effort is included within the TCSI. The TCSI effort seeks to build on several 
similar large scale, regional restoration efforts including the French Meadows Project, Western Nevada County 
Defensible Space Project, North Yuba Forest Resilience Project, Sagehen Experimental Forest Project, Upper 
Truckee Partnership, Caples Ecological Restoration Project, and South Fork American River Cohesive Strategy.   

TCSI partners include California Tahoe Conservancy, Sierra Nevada Conservancy, The Nature Conservancy, US 
Forest Service, US Forest Service Pacific Southwest Research Station, Tahoe National Forest, Lake Tahoe Basin 
Management Unit, Eldorado National Forest, National Forest Foundation, University of California – Sagehen 
Creek Field Station, and the California Forestry Association.   

Aside from contributing to supply of raw material (as a function of increased thinning activity), the TCSI 
initiative also seeks development of biomass utilization infrastructure. 

Figure 4.4 – Tahoe-Central Sierra Initiative – Area Map 
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4.4  THEORETICALLY AVAILABLE ANNUAL SUPPLY VOLUME 

Given all the preceding information in Chapter 3 about the characteristics of the forests in the supply area and 
the information in the first half of Chapter 4 about historical and planned forest management activities in the 
supply area, focus is now given to estimating the annual biomass supply.  As previously described, the supply 
has been organized into three buckets. This report section describes the theoretically available annual supply. 
It is the largest estimate of supply since it is based on what could be harvested per historical harvest levels on 
private lands and the Allowable Sale Quantities (ASQ’s) on key public lands in the supply area.  

The ASQ is a termed used among national forests in their timber harvest planning.  ASQ is the quantity of timber 
that can be sold from the area of land suitable for timber harvesting by the forest plan for a time period 
specified in the plan.  The ASQ is usually expressed on an annual basis as the average allowable sale quantity. 
It represents a harvest level based on the physical, biological, and environmental capacity of suitable 
timberland and a model of forest growth, yield, and mortality. In practice, actual harvests rarely reach ASQ 
levels because of limitations in funding, appeals and litigation, etc. Thus, for the purposes of this study the ASQ 
for each national forest in the supply area is treated as the theoretically available supply.  

Table 4.3 shows the estimated Theoretically Available Annual Biomass Supply. As shown in the table it is 
estimated to be 466.6 million board feet, or just over 1 million BDT per year. The ASQ’s used to develop the 
estimate were gathered from the websites of each national forest, which list under the planning section the 
most recent forest management plan.  The Eldorado and Stanislaus National Forests have whole sections of 
their forest plans dedicated to timber planning and ASQ quantities.  However, the Lake Tahoe Basin 
Management Unit forest plan has no section for active timber management. Nevertheless, the Final 
Environmental Impact Statement document prepared in association with the plan estimated that as much as 
6,000 million board feet of sawtimber could be harvested annually as an incidental product during vegetative 
treatments for other purposes. Finally, regarding the Humboldt Toiyabe National Forest, there are separate 
forest plans for the Humboldt and Toiyabe sections of the forest.  Since the Toiyabe section of the forest is in 
the supply area, BECK focused on that plan rather than the Humboldt National Forest plan. Within that plan it 
doesn’t definitively state the ASQ, but it does mention that past harvest levels averaged 6 million board feet 
per year. Thus, that is the figure used in the analysis.   

Table 4.3 – Estimate of Theoretically Available Annual Biomass Supply 

Supply Source MBF BDT 

Lake Tahoe Basin Management Unit (ASQ) 6,000 18,000 

Stanislaus National Forest (ASQ) 146,000 284,000 

Humboldt-Toiyabe National Forest (ASQ)  6,000 12,000 

Eldorado National Forest (ASQ) 155,800 302,000 

Private (Based on 2006 to 2017 average harvest) 152,800 446,000 

 
466,600 1,062,000 
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4.6  POTENTIALLY AVAILABLE ANNUAL SUPPLY VOLUME 

The potentially available biomass supply estimate is based on a combination of the historical harvest volumes 
among the various landowner groups and on an expected increase in supply arising from the numerous already-
underway and currently-developing forest restoration plans in the supply area. Importantly, note in the 
potentially available supply estimates, no supply volume has been excluded due to constraint factors such as 
haul distance, accessibility, etc. As shown in Table 4.4, BECK estimates there will be 708,000 BDT of wood fiber 
produced annually in the 8 county supply area. This amount represents the Potentially Available Annual 
Biomass Supply. Note, that for the biomass category the amount shown is the net of applying a factor of 0.9 
BDT/MBF of sawtimber and a second factor of 0.65 to account for yield losses such as breakage, inaccessibility, 
etc. 

Table 4.4 – Estimate of Potentially Available Annual Volume 
in the 8 County ABC/CHIPS Supply Area (BDT) 

 

Saw 
Timber 

(> 10” DBH) 

Small Diameter 
Roundwood 

(6” to 9” DBH)  
Biomass 

(Limbs, Tops, Cull) 
Total  

Annual Volume 

LTBMU 17,000 17,000 6,000 40,000 

Stanislaus 74,000 16,000 29,000 119,000 

HTNF 2,000 5,000 0 7,000 

Eldorado 71,000 6,000 19,000 96,000 

Private 382,000 0 64,000 446,000 

Total 546,000 44,000 118,000 708,000 

Several things to note about the Potentially Available Annual Supply estimate: 

• About 64% of the potentially available annual supply volume (446,000 BDT) is from private lands in the 
8 county supply area.  

• About 78% of the potentially available annual supply (546,000 BDT) is in the form of saw logs (i.e., 
generally trees greater than 10” in DBH Diameter at Breast Height). A factor of 2.5 BDT per MBF was 
used to convert reported MBF sawtimber harvest volumes to a BDT basis. 

• The small diameter roundwood category represents trees that are 6 to 9 inches in diameter at breast 
height, which are harvested during thinning treatments to improve forest health and reduce wildfire 
risk. The small diameter roundwood volume estimate is derived from a combination of the USFS cut 
and sold reports and the assumption that restoration treatments yield an average of 12.5 BDT/acre of 
small diameter material. Note that this key assumption is based on recent LTBMU restoration project 
results. 

• The biomass category represents the limbs, tops, and cull material from sawtimber harvests. The 
biomass category volume estimates are calculated using a factor of 0.9 BDT of limbs, tops, cull material 
produced for every thousand board feet of sawtimber harvest. Additionally, a yield loss factor of 0.65 
was applied to account for breakage and inaccessibility. These factors are based on reported results of 
numerous timber harvest operations across the Western US.  

• The LTBMU was estimated to increase sawtimber harvest above historical levels by 5 million board feet 
per year. Additionally, it was assumed that the various collaborative groups in the region (e.g., LTWRP, 
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Upper Truckee River Watershed Restoration, TCSI, etc.) will increase restoration treatments in the 
region above historical levels. Specifically, it was assumed there will be an additional 4,000 acres of 
restoration treatment annually above historical levels.  Of those 4,000 acres it was estimated that 
about 1,333 acres (i.e., 1/3) of restoration would involve mechanical treatment, which yield utilizable 
forest products. The balance of the treatments would be a mix of mastication, prescribed fire, etc. 

• For all other publicly owned forest management jurisdictions (e.g., Humboldt-Toiyabe NF, Stanislaus 
NF, Eldorado NF, etc.) and all private owners it was assumed that future harvests would be equal to 
historical levels. 

4.7  PRACTICALLY AVAILABLE ANNUAL SUPPLY VOLUME 

As previously described the potentially available annual supply volume is the total amount of wood fiber 
estimated to be harvested annually. However, not all that potentially available supply is likely to be available 
to a new facility because it may already be utilized by existing facilities and/or the existing facilities could utilize 
more material if it were available. Therefore, in this section of the report a filter is applied to the potentially 
available volume to estimate the amount that is practically available to a new biomass facility after accounting 
for material consumed by existing users.  

There are a variety of existing forest products manufacturing facilities whose operations consume wood fiber 
harvested in the eight county supply area.  Table 4.5 is a listing of the key facilities. BECK estimates that the 
total annual consumption of wood fiber among these facilities is just over 2.15 million BDT. Of that amount, 
BECK estimates that about 1.45 million BDT are supplied directly from the forest to the plant while the balance 
comes to the various plants in the form of by-products of other operations (e.g., sawmill residues) and from 
other non-forest sources (e.g., ag/orchard wood, urban wood waste, etc.).  

Table 4.5 – Existing Wood Fiber Users Affecting Wood Fiber Supply and Demand in the Supply Area 

Company City Plant Type Material Consumed 

Sierra Pacific Industries  Sonora Sawmill Saw logs 

Sierra Pacific Industries  Chinese Camp Sawmill Saw logs 

Sierra Pacific Industries  Lincoln Sawmill Saw logs 

Sierra Pacific Industries  Quincy Sawmill Saw logs 

Sierra Pacific Industries  Sonora Cogeneration Mill residues, Biomass, Other 

Sierra Pacific Industries  Lincoln Cogeneration Mill residues, Biomass, Other 

Sierra Pacific Industries  Quincy Cogeneration Mill residues, Biomass, Other 

American Wood Fibers Jamestown Shavings Small diameter roundwood 

Pacific Ultrapower Chinese Camp Biomass Power Mill residues, Biomass, Other 

IHI Rio Bravo  Rocklin Biomass Power Mill residues, Biomass, Other 

American Renewable Power  Loyalton Biomass Power Mill residues, Biomass, Other 

Ampine Martell Particleboard Small diameter roundwood 
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Importantly, the three biomass power plants listed in the preceding table (Pacific Ultrapower, American 
Renewable Power, and IHI Rio Bravo) all currently operate under BioRAM power purchase agreement 
contracts. Such contracts require the power plants to obtain a designated percentage of their biomass fuel 
from certain designated sources (i.e., biomass fuel originating from areas designated as High Hazard Zones 
(HHZ’s) and fuel that is a by-product of Sustainable Forest Management (SFM) activities. The three plants have 
been operating under BioRAM contracts for the last several years. The contract terms call for the percentage 
of fuel from the designated sources to increase each year before ultimately plateauing at 80%. The plants have 
now reached the 80% threshold and it has significantly increased the demand for forest derived fuels.   

BECK estimates that combined, the three plants require a total of 496,000 BDT of fuel annually. Of that amount 
BECK estimates that a combined total of 396,000 BDT must meet the specifications of the BioRAM contract 
requirements.  Beck further estimates that of that total, the plants on a combined basis source about 210,000 
BDT of fuel annually directly from the forest (i.e., biomass). Finally, BECK estimates that of the 210,000 BDT 
sourced directly from the forest about 85,000 comes from the 8 county supply area defined for the ABC/CHIPS 
Phase I Supply Study Area. Thus, BECK estimates there is a net amount of 33,000 BDT per year of practically 
available biomass (118,000 BDT practically available less 85,000 consumed by existing biomass plants users). 
The High Hazard Fuels Availability Study provides additional information about fuel availability and usage.6 

Similarly, the Ampine particleboard plant in Martell, the American Wood Fiber Shavings plant in Jamestown, 
and fuel/firewood consumers are estimated to consume a combined 36,000 BDT of small diameter roundwood 
annually. Thus, BECK estimates there is a net amount of 8,000 BDT per year of practically available small 
diameter roundwood.  

Finally, BECK estimates that the four Sierra Pacific Industries sawmills listed in the preceding table consume all 
the available saw logs produced in the supply area. Thus, BECK estimates that there is zero BDT per year of 
practically available saw logs.  

The combined results of the preceding analysis of practically available volume are displayed in Table 4.6. As 
the results show, BECK estimates there is a total practically available annual volume of 41,000 BDT. Of that 
amount, roughly 75% is in the form of biomass (limbs, tops, culls) and the balance is small diameter roundwood.  

Table 4.6 - Estimate of Practically Available Annual Volume 
in the 8 County ABC/CHIPS Supply Area (BDT) 

 

Saw 
Timber 

(> 10” DBH) 

Small Diameter 
Roundwood 

(6” to 9” DBH)  
Biomass 

(Limbs, Tops, Cull) 
Total  

Annual Volume 

LTBMU 0 8,000 4,000 12,000 

Stanislaus 0 0 8,000 8,000 

HTNF 0 0 0 0 

Eldorado 0 0 5,000 5,000 

Private 0 0 16,000 16,000 

Total 0 8,000 33,000 41,000 

  

 
6 High Hazard Fuels Availability Study. Prepared for The High Hazard Fuel Study Committee and PG&E.  June 2019.  Accessed at:  
https://fmtf.fire.ca.gov/media/2180/hhzfuelstudy_final_20190613.pdf 
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4.8  SUPPLY FROM INVENTORIED ROADLESS AREAS  

An additional task for this supply study was estimating the area and biomass supply associated with Inventoried 
Roadless Areas (IRAs) within the study supply area. IRAs are a group of forest service lands that have been 
identified by government reviews as lands without existing roads that could be suitable for roadless area 
conservation, as Wilderness, or other non-standard protections.  

IRAs are counted as timberland in the FIA database. Thus, the standing timber inventory information provided 
in Chapter 3 included data from roadless areas within the supply study. Unfortunately, there isn’t a reliable 
way to extract inventory information for only roadless areas from the FIA database. Therefore, BECK identified 
a separate source of information that lists roadless acres by National Forest.7 Based on that document BECK 
has estimated roadless acres in the supply area as shown in Table 4.7. Note that for the HTNF, the estimated 
roadless acres in the supply area is what’s contained in Alpine County.  BECK estimates there are approximately 
33,500 additional IRA acres on the HTNF in Mono County that lie north of Hwy 108, west of Hwy 395, and east 
of the Alpine County line.  The IRA acres in the area in Mono County just described were not included in the 
analysis.  

Table 4.7 – Estimate of Inventoried Roadless Acres in Supply Area 

National  
Forest 

IRA in National Forests  
(Road Construction Allowed) 

IRA in National Forests  
(No Road Construction Allowed) 

IRA Estimate in Supply Area  
(Road Construction Allowed) 

Eldorado  53,000 16,000 53,000 

HTNF 3,384,000 - 67,000 

LTBMU 4,000 41,000 4,000 

Stanislaus 24,000 92,000 20,000 

Total 3,465,000 149,000 144,000 

From the data provided in Chapter 3, it is known that the eight county supply area contains 2.114 million acres 
of timberland. Additionally, there is a total of 121.3 million bone dry tons of standing timber.  Thus, on average, 
there are 57.4 bone dry tons of standing timber per acre (121.3 million BDT/2.114 million acres). Since that 
volume per acre estimate includes inventoried roadless acres, it is assumed the average volume per acre is also 
accurate for only the roadless acres. Accordingly, Table 4.8 shows that there is an estimated 7.9 million BDT of 
standing timber volume on IRAs in the supply area where road construction is allowed.  

  

 
7 Forest Service Roadless Area Conservation: Final Environmental Impact Statement Volume 2 – Maps of Inventoried Roadless Areas. USDA Forest 
Service November 2000. Accessed at: https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb5057902.pdf 
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Table 4.8 – Estimate of Standing Timber Volume on Inventoried Roadless Acres in Supply Area 

National  
Forest 

IRA in National Forests  
(Road Construction Allowed) 

IRA in National Forests  
(No Road Construction Allowed) 

IRA Estimate in Supply Area  
(Road Construction Allowed) 

Eldorado  53,000 54.7 2,899,100  

HTNF 67,000 54.7 3,664,900  

LTBMU 4,000 54.7 218,800  

Stanislaus 20,000 54.7 1,094,000  

Total 144,000 54.7 7,876,800  

Given the area of IRAs and the estimated standing timber on IRAs in the supply area, the next question is what 
is the available annual supply from IRA? BECK elected to use the Eldorado National Forest management plan 
as a guide in developing the annual supply estimate.8   Per the ENF forest management plan, the ASQ allows 
for harvest of 0.98 BDT/acre/year (ASQ of 302,000 BDT/year and 307,615 acres suitable for timber harvest).  
That factor was applied to the IRAs in the supply area to estimate the Theoretically Available Supply of biomass 
harvested from IRAs within the study supply area. As shown in Table 4.9, an estimated 141,100 BDT of biomass 
could be harvested annually from IRA’s within the supply area.  

Table 4.9 – Estimate of Annual Supply (BDT) on Inventoried Roadless Acres in Supply Area 

National  
Forest 

IRA Supply Estimate on Acres 
Where  Road Construction 

Allowed (BDT) 

Eldorado  51,900  

HTNF 65,700  

LTBMU 3,900  

Stanislaus 19,600  

Total 141,100  

 
8 Eldorado National Forest Land and Resource Management Plan. 1988. Accessed at: 
https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb5253925.pdf 
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Several things to note about the preceding estimate of annual supply from IRAs within the ABC/CHIPS Supply 
Study area” 

• Since, the Theoretically, Potentially, and Practically available supply estimates provided earlier in this 
chapter were all based on a combination of historic and planned harvesting on areas currently 
identified as suitable for timber production, potential volume from IRAs was excluded. Thus any 
portion of the 141,100 BDT/year of biomass supply actually harvested would be “above and beyond” 
other estimates of annual biomass supply in this report. 

• The estimated volume represents what can be harvested annually given typical growth and yield of 
forests in the region. Without further, more detailed planning of specific forest management 
treatments, one cannot definitively characterize the types of biomass likely to be harvested (e.g., 
sawlogs, small diameter roundwood, etc. 

• The estimate does not account for any IRA acres that may not be suitable for timber production. In 
other words, it is possible that some of the acres included in the IRA areas may have characteristics 
that would preclude their use as timber producing areas.  Thus, the estimate of annual supply may be 
at the high end of the range. 

• In order to access any of the biomass supply, new roads must be constructed.  Road construction costs 
vary widely depending on terrain and other conditions but can be over $100,000 per mile. The cost of 
building new roads must either be paid from other funding sources or charged against the cost of the 
biomass.  Table 4.10 below illustrates the impact on the cost per BDT for constructing a 1 mile road at 
various cost levels all under the assumption the road allows access to a harvest unit that will yield 
10,000 BDT of material.  Other costs for harvesting, processing, and transporting material from IRAs 
are likely to be consistent with the cost estimates provided in Chapter 5. 

Table 4.10 – Impact of Road Construction Cost on Cost of Biomass 

Total Construction Cost ($/Mile) Cost Impact on Biomass ($/BDT) 

25,000 2.50 

50,000 $5.00 

75,000 $7.50 

100,000 $10.00 

• The existing road system on National Forest lands was primarily constructed to access timber. Over the 
last several decades, there has been less management emphasis on timber and more on other uses of 
National Forests. Thus, any efforts to construct new roads into IRAs are likely to be contentious. 
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CHAPTER 5 – BIOMASS DELIVERED COST 

The focus of this report chapter is estimating the costs associated with the harvest, processing, and 
transportation of the various materials. 

5.1  DELIVERED COST ESTIMATE 

This report section provides a delivered cost estimate for material delivered to two prospective manufacturing 
locations in the supply study area (Kirkwood and Woodfords). These sites where chosen on a preliminary basis 
since a site needs to be identified to calculate the transportation cost component of delivered cost. 
Additionally, the study team and study sponsors completed a tour of potential manufacturing sites and 
Kirkwood and Woodfords were judged to be two locations that are both in Alpine County yet are far enough 
apart to illustrate the impact of manufacturing site location on raw material transportation cost.  

Aside from transportation, there are several additional components included in the delivered cost estimate for 
wood fiber. However, the delivered cost components vary depending on the type of material. With regard to 
small diameter roundwood (e.g., tree stems from trees 6” to 9” in diameter at breast height), the additional 
cost components include: 1) the cost of felling and skidding; and 2) processing and loading. For this study, BECK 
estimates that the average cost for felling and skidding is $40 per bone dry ton and the average cost for 
processing and loading is about $27 per bone dry ton. Thus, the average “on-board” truck cost for small 
diameter roundwood is estimated to be about $67 per bone dry ton. It was assumed that small diameter 
roundwood averages 40% moisture content. 

With regard to biomass (e.g., limbs, tops, and cull), the delivered cost components differ from small diameter 
roundwood. This is because it was assumed that all biomass (limbs/tops/cull) accumulates at a centralized, 
roadside landing area at no cost. This assumption is based on the common practice of felling a saw log size tree 
(i.e., > 10” DBH) and then yarding the whole tree to a landing where it is processed into log segments. Typically, 
the whole cost for felling and yarding is assigned to the saw logs manufactured from the trees. Thus, the limbs, 
tops, and cull material are considered to accumulate at landings “for free”. Note that even in the LTBMU, where 
cut-to-length logging is used, land managers indicated that there is still a significant amount of whole tree 
yarding. Somewhat offsetting the “free to the landing” assumption for biomass is that fact the material is 
almost always ground (or chipped) directly into a chip van prior to utilization. BECK estimates that the average 
cost for grinding/loading biomass is about $42/BDT. It was assumed that biomass averages 35% moisture 
content. Finally, note that with regard to all preceding costs, the assumptions used to derive the estimates 
account for conditions in California (e.g., hourly costs for labor, fuel, etc. and load weight limits). 

All of the preceding analysis regarding cost is summarized in Table 5.1 (Kirkwood) and Table 5.2 (Woodfords). 
Note the first table estimates delivered costs to a prospective utilization facility in Kirkwood and the second to 
a prospective facility in Woodfords.  As the results indicate, the delivered cost ranges between the mid $50’s 
per bone dry ton and nearly $110 per bone dry ton depending on the material type and the manufacturing 
location. Small diameter roundwood material is significantly higher cost than biomass. However, an advantage 
of small diameter roundwood is that there are more utilization options available for that material than are for 
biomass since the latter is largely limited to heat and power applications.   

The results also show that the Kirkwood location is estimated to have a lower average delivered cost primarily 
because haul distances are judged to be less for that location.  This conclusion is reflected in the “Cumulative 
Average” column which shoes that the Kirkwood location is estimated to have $9 per BDT delivered cost 
advantage over a Woodfords location.  

Finally, note that because of travel limitations on Highway 4, material from the Calaveras Ranger District on 
the Stanislaus National Forest was assumed to first be transported west to Highway 49, then north to Highway 
88, and then east to Kirkwood/Woodfords. Similarly, regarding material from the Lake Tahoe Basin 
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Management Unit, travel limitations are imposed by road conditions on Highway 89 near Emerald Bay and by 
general traffic congestion issues in South Lake Tahoe. Therefore, it was assumed all material from the west 
side of the Lake Tahoe would be transported around the north end of the lake to Highway 50 and then south 
to Woodfords/Kirkwood via highway 395. These assumptions substantially increase transportation cost. Any 
prospective business developers are encouraged to consider this issue carefully as it may be possible to reduce 
transportation distance if hauling is only conducted during certain times of the day and during certain parts of 
the year.  

Table 5.1 – Estimated Wood Fiber Delivered Cost Delivered to Kirkwood ($/BDT) 

Supply 
Source  Material Type 

Annual 
Volume 

Average 
$/BDT on 

Truck 

Average 
$/BDT 

Hauling to 
Kirkwood 

$/BDT 
Delivered to 

Kirkwood 
(by source) 

Cumulative 
Total 

Volume 
(BDT/Year) 

Cumulative 
Average 

Delivered 
Cost9 

($/BDT) 

Eldorado Biomass 5,000 $42 $15 $57 5,000 $57 

Private Biomass 16,000 $42 $17 $58 21,000 $58 

LTBMU Biomass 4,000 $42 $39 $80 25,000 $61 

Stanislaus Biomass 8,000 $42 $46 $88 33,000 $68 

LTBMU Small Dia. Rndwd. 8,000 $67 $42 $109 41,000 $76 

Total 
 

41,000 
     

Table 5.2 – Estimated Wood Fiber Delivered Cost Delivered to Woodfords ($/BDT) 

Supply 
Source  Material Type 

Annual 
Volume 

Average 
$/BDT on 

Truck 

Average 
$/BDT 

Hauling to 
Woodfords 

$/BDT 
Delivered to 
Woodfords 
(by source) 

Cumulative 
Total 

Volume 
(BDT/Year) 

Cumulative 
Average 

Delivered 
Cost 

($/BDT) 

LTBMU Biomass  4,000 $42 $31 $73 4,000 $73 

Eldorado Biomass  5,000 $42 $31 $73 9,000 $73 

Private Biomass  16,000 $42 $39 $80 25,000 $78 

Stanislaus Biomass  8,000 $42 $50 $91 33,000 $81 

LTBMU Small Dia. Rndwd. 8,000 $67 $34 $101 41,000 $85 

Total 
 

41,000 
     

 
9 Cumulative Average – refers to the average delivered cost of all material in a given row and all rows above the given row. The by source column is the 
average delivered cost for all material in any single row. 
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5.2  COST SUBSIDIES 

The preceding analysis of delivered cost did not include the impact of subsidies that may be available as offsets 
to mechanical treatment costs, transportation costs, or both. In BECK’s judgement that approach is warranted 
since subsidies are typically offered for only a given period and their funding is contingent on continued state 
or federal appropriations. Nevertheless, the following section describes one currently operating program, 
which would likely reduce delivered biomass costs in the Alpine County region. 

5.2.1  California Climate Investments Forest Health Grant Program 

In 2013 California enacted a Cap-and-Trade program aimed at lowering greenhouse gas emissions in the state. 
The program applies to large electric power plants, large industrial plants, and fuel distributors. The California 
Air Resource Board (CARB) implements and enforces the program. The Cap-and-Trade program sets carbon 
emissions at allowable levels. If the businesses affected by the Cap-and-Trade program have emissions above 
(or below) the allowable levels they can buy, sell, or trade carbon allowances during quarterly auctions. The 
proceeds from those auctions are deposited into the Greenhouse Gas Reduction Fund (GGRF).  According to 
the 2019 California Climate Investments Annual Report, a cumulative total of $9.332 billion dollars has been 
appropriated from the fund since its inception to support a variety of state agency programs.10  The California 
Department of Forestry & Fire Protection (CALFIRE) is one of the state agencies receiving funding via GGRF. 
According the same 2019 annual report, CALFIRE has received a cumulative total of $587 million for fire 
prevention, prescribed fire, and sustainable forests. 

More specifically, CALFIRE administers a number of programs including: 1) a fire prevention grant program; 2) 
a forest health grant program; 3) a wildfire response and readiness program; and 4) a wildfire prevention 
program in state responsibility areas. One intent of the forest health program is to provide funds that allow 
CALFIRE to partner with organizations whose mission is focusing on forest health projects that address large, 
landscape-scale forestlands composed of one or more landowners, which may cover multiple jurisdictions. 
Eligible partners include local, state, and federal agencies including federal land management agencies, state 
land management agencies, Native American tribes, private forest landowners, resource conservation districts, 
fire safe councils, land trusts, landowner organization, conservation groups, and non-profit organizations. 

Importantly for the ABC/CHIPS biomass utilization scoping effort the California Tahoe Conservancy (CTC), a 
state agency whose mission is restoring and enhancing the natural and recreational resources of the Lake 
Tahoe Basin, has been awarded two CCI grants to assist in utilizing biomass in the LTBMU. According to Mr. 
Joseph Harvey, CTC forest operations specialist, CTC: 

• Secured a $500,000 CCI grant in 2017 for a mechanical thinning and biomass removal project on 151 
acres. That project will be implemented in the fall of 2019. The CCI funds are applied against the cost 
of carrying out the treatment. The contractor completing the work retains the right to sell biomass to 
the market of his choosing. 

• Secured a $2.3 million grant for 2018 that will be applied to manual thinning on a 203 acre project and 
prescribed burning on a 107 acre project.  Additionally, a little over $800,000 of the grant amount will 
be used to offset the costs of treating and utilizing a minimum of 6,000 green tons of biomass. 
Application of those funds are at the discretion of CTC and its partners so long as it is applied to the 

 
10 2019 California Climate Investments Annual Report: Cap and Trade Dollars at Work. Accessed at:  
https://ww3.arb.ca.gov/cc/capandtrade/auctionproceeds/2019_cci_annual_report.pdf?_ga=2.204241234.313157383.1566511300-
744717771.1566511300 

https://ww3.arb.ca.gov/cc/capandtrade/auctionproceeds/2019_cci_annual_report.pdf?_ga=2.204241234.313157383.1566511300-744717771.1566511300
https://ww3.arb.ca.gov/cc/capandtrade/auctionproceeds/2019_cci_annual_report.pdf?_ga=2.204241234.313157383.1566511300-744717771.1566511300
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utilization of a minimum of 6,000 green tons of material. Finally, about 12% or about $250,000 of the 
total grant amount is used by CTC to cover the administrative costs associated with their efforts. 

Additionally, Mr. Harvey indicated that the CTC is currently preparing applications for another round of funding 
through the CCI program. While the grants are competitively awarded, in BECK’s judgement the likelihood of 
CTC receiving additional funding is high since the high profile tourism industry in the Lake Tahoe Basin likely 
translates into it being a high priority area for restoration funding. 

It is difficult to assess the economic impact of such programs on the delivered cost of biomass and small 
diameter roundwood. This is because it is BECK’s understanding that generally the subsidies are applied to a 
restoration project on a per acre basis.  For example, a project may receive a $500 to $1,000 per acre subsidy 
to cover the cost of carrying out the restoration treatments. However, the amount of small diameter 
roundwood or biomass produced can vary significantly from acre to acre. Therefore, the subsidy amount on a 
per ton basis can also vary significantly. Nevertheless, assuming an average of 12.5 BDT of small diameter 
roundwood (SDR) per acre and 3.5 BDT of biomass per acre Table 5.3 illustrates the impact of various per acre 
subsidy amount on a per bone dry ton basis (assuming the subsidy is directly applied to costs of producing the 
material). As shown, every $50 increase in the per acre subsidy is estimated to offset the delivered cost of 
biomass by a little over $3 per bone dry ton. 

Table 5.3 - Sensitivity of Delivered Biomass Cost to $/Acre Subsidy Amount 

$/Acre Subsidy 

Average Total Wood Fiber 
(BDT/Acre) 

(12.5 BDT/Acre SDR plus  
3.5 BDT/Acre Biomass) Per Unit Subsidy ($/BDT) 

$50 16.0 $3.13 

$100 16.0 $6.25 

$150 16.0 $9.38 

$200 16.0 $12.50 

$250 16.0 $15.63 

$300 16.0 $18.75 

$350 16.0 $21.88 

$400 16.0 $25.00 

$450 16.0 $28.13 

$500 16.0 $31.25 
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CHAPTER 6 – CONCLUSIONS 

6.1  SUPPLY 

Regarding supply, there is a large theoretically available supply volume. However, a variety of factors likely 
limit the realistic availability and utilization of this supply. For example, a high percentage of the land in the 
supply area is publicly owned and managed, and therefore, subject to a variety of often competing views on 
land management priorities. Thus, efforts aimed at increasing biomass harvest and utilization may be met with 
resistance.   

The practically available annual supply volume is not sufficient to support the development of a large scale 
forest products conversion facility in Alpine County.  However, the practically available supply volumes are 
appropriate for entrepreneurs and developers interested in developing a small-scale, wood 
utilization/manufacturing facility in the region.  

There are several supply related risk factors that should be considered. These include:  

• 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. 

• 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 report 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.   

• As described in further detail in Section 4.1 of this report, 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 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.  
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• 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.  

• 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.  

6.2  DELIVERED COST 

Regarding delivered cost of wood fiber, the findings are consistent, but slightly higher, than costs observed in 
other areas of the Western US. The key reason for this finding is transportation cost. Several transportation 
related issues include: 

• 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 
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 7 – APPENDIX A 

7.1  LEMMA DATA 

At the request of the ABC/CHIPS steering committee, the accuracy of the FIA standing timber data was 
validated by comparing it to LEMMA inventory data developed at Oregon State University.  LEMMA is an 
acronym for Landscape Ecology, Modeling, Mapping, & Analysis.  It’s a program housed at Oregon State 
University11 and researchers there use Nearest Neighbor (NN) imputation methods for characterizing the 
vegetation structure and species composition of forest landscapes across large areas.  

BECK consulted with two LEMMA staff members regarding the accuracy of the FIA data for the ABC/CHIPS 
supply study relative to LEMMA data. The FIA inventory data from this study was provided to the staff members 
for comparison to LEMMA data.  The concluded that there is no reason to doubt the accuracy of the FIA data.  
The conclusion is supported by Figure A.1 below which compares standing volume from FIA plot data to volume 
data derived from LEMMA nearest neighbor modeling.  As the results indicate there is very little difference in 
standing volume from the two methods (i.e., the height of each matched set of bars in the graph are similar).  
bar in the graph. The LEMMA staff noted that the volume in unsampled plots explains the difference between 
the GNN volume and the plot volume in the third from the left set of bars. The GNN (LEMMA) Accuracy 
Assessment Report for the region comparable to the ABC/CHIPS supply study can be accessed at: 
https://lemma.forestry.oregonstate.edu/  

Figure A-1 – Comparison of FIA Plot Standing Timber Volume to LEMMA Derived Standing Timber Volume 

 

 
11 https://lemma.forestry.oregonstate.edu/methods 

https://lemma.forestry.oregonstate.edu/

