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Introduction 

County-level forest biomass* estimates can help states develop wood bioenergy policies and 
work with local government officials to plan new wood bioenergy facilities. The U.S. Forest 
Service continues its efforts to improve the forest biomass supply estimates first made available 
in the “Billion-ton Supply” report (Perlack et al. 2005), and an update is expected in the near 
future. Meanwhile the forest biomass estimates herein (Table 1) fill an information gap and are 
likely accurate enough for planning purposes. These estimates could be used to supplement 
U.S. Forest Service CROP (Coordinated Resource Offering Protocol, see USFS 2011) project 
assessments of near-term supply plans from public lands where such information exists.  
 

 

As illustrated in Table 1, west-wide forest biomass supply increases from about 6.3 
million dry tons per year at a roadside price of $10 per dry ton to 11.1 million dry tons at a 
price of $40 per ton. Five states contribute most of the available forest biomass: California, 
Oregon, Washington, Montana, and Idaho. County-level tables for individual states are available 
separately.  
 
_______________ 

* Forest biomass is a category of woody biomass that includes three components: [1] 
forest thinning (removal of small-diameter trees or brush to reduce hazardous fuels and/or 
improve forest health conditions), [2] forest residues (logging slash), and [3] mill residues. 
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Limitations   

Before using this information one should know what it does not include. The results in Table 1 
are based on U.S. Forest Service assumptions and models that in addition to “sustainability 
screens” excluded lodgepole pine and spruce-fir forest types from fire hazard thinning because 
stand-replacing fire is considered the norm in these forest types. Furthermore, moist forests 
west of the Cascade Range in Oregon and Washington received pre-commercial thinning rather 
than fire hazard reduction thinning. Further explanation is provided in the Methods section 
below.  
 
Background 

For several years researchers have been developing and refining estimates of forest biomass 
supply in the western United States. In 2006, the Biomass Task Force for the Western Gover-
nors’ Association (WGA) Clean and Diversified Energy project refined a national estimate of 
biomass supply from the U.S. Departments of Energy and Agriculture “Billion-ton Supply” report 
(Perlack et al. 2005) to obtain a west-wide estimate (WGA 2006). In 2008, the 2006 west-wide 
estimate was refined further to provide state-level supply estimates for western states (WGA 
2008). These estimates were compiled from county-level estimates that were not published. 
 
Objective 

The objective of this project was to further refine the state-level forest biomass supply 
estimates for western states (WGA 2008) to county-level estimates, similar to published 
estimates for Idaho (see O’Laughlin 2009), and make county-level data available to interested 
parties. Separately available county-level estimates of forest biomass supply are in easily-read 
tabular format and are reported for public and private lands at roadside prices of $10 to $40 per 
dry ton in $5 increments. This report provides details on methods and assumptions, which 
excerpts from source documents included as appendices.  
 
Methods 

Although WGA (2008) estimates of biomass supply were reported at the state level, the model 
used to derive the estimates was based on county-level data provided from a U.S. Forest 
Service (USFS) Forest Inventory and Analysis (FIA) project. We obtained the unpublished, 
county-level data and spreadsheet model from Dr. Ken Skog of the U.S. Forest Service (Skog et 
al. 2007). Our county-level forest biomass estimates are derived from the same data using the 
same methods, models, and results from which the state-level estimates reported by the WGA 
(2008) were developed. We describe those methods briefly in the following paragraphs. Due to 
numerous complexities and assumptions of the modeling process used to create both the 2008 
and 2006 WGA forest biomass supply estimates, the appropriate sections of each of those 
reports were appended to the final project report so users of this information would know 
exactly what they had (see Appendix A and Appendix B).  
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The most important of these assumptions is that biomass removal is a byproduct, or 
secondary output, of other forest management objectives including forest health treatment, fire 
hazard reduction work, or the treatment of fuels after logging (Appendix A, p. 9). In the 
earlier WGA (2006) study, it was assumed that 50% off the removals would be used for higher-
valued products and 50% available for use as fuel (Appendix B, pp. 16-17).  

The later WGA (2008) study allocated a higher proportion of removals to higher-valued 
products (30 million dry tons ÷ 43 million dry tons = 70%; see  Appendix A, p. 10). It should 
be noted that previous estimation efforts by the WGA (2006) established “sustainability 
screens” that imposed constraints on forest management activities in order to protect soil 
productivity, wildlife habitat, biodiversity maintenance, and water quality. These screens 
reduced the “Billion-ton Supply” estimates for western states by about one-third. In addition, 
lodgepole pine and spruce-fir forest types were excluded from fire hazard thinning because 
stand-replacing fire is considered to be the norm in such forest types, and moist forests west of 
the Cascade Range in Oregon and Washington pre-commercially thinned instead of fire hazard 
reduction treatment (Appendix A, pp. 10-13). 

Skog et al. (2007) used the USFS’s Forest Inventory and Analysis (FIA) and Timber 
Products Output (TPO) databases to model forest biomass supply for western states.* In 
general, forest biomass in the model comes from four sources: [1] thinning of timberland with 
high fire hazard, [2] logging residue left behind after anticipated logging operations for 
conventional products, [3] general thinning on private woodlands, and [4] unused mill residue.† 

Skog et al. (2007) modeled fire hazard thinnings using two tools developed by U.S. 
Forest Service researchers. First they used the Fuel Treatment Evaluator 3.0 (Skog and Miles 
2006), applying several screens and treatments (see Appendix A). Then they used the Fuel 
Reduction Cost Simulator (Fight et al. 2006) to estimate forest hazard thinning biomass 
quantities that would be available at various prices. Fire hazard thinning treatments were not 
applied to national forest timberlands in counties in western Oregon and Washington; instead a 
pre-commercial thinning treatment was applied. 

We used the same supply assumptions that Skog et al. (2007) used in their Base Case 
estimates (WGA 2008; see Appendix A). Fire hazard thinning volumes are harvested over 

 
 

_______________ 

* Western states include: Arizona, California, Colorado, Idaho, Kansas, Montana, 
Nebraska, Nevada, New Mexico, North Dakota, Oregon, South Dakota, Texas, Utah, 
Washington, and Wyoming.  

† Skog et al. (2007) also included biomass from treatment of pinyon-juniper woodlands. 
However, it is excluded in our analysis because the price at which it enters the model ($60 per 
dry ton) is above our range of analysis ($10 to $40 per dry ton). 
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a period of 22 years, while private timberland thinning volumes for various purposes are 
harvested over a period of 30 years. Stumpage prices for fire hazard thinnings and logging 
residues are $0 and $2 per dry ton on public and private lands, respectively, while the cost of 
chipping biomass is $8 per dry ton for both public and private lands. There is no cost ($0) for 
unused mill residues. 
 
Difference in modeling method for logging residue.  One assumption used in estimating 
the amount of logging residue in the model is that as thinning to reduce fire hazard increases 
and general thinning on private land increases (including harvesting biomass for fuels) then the 
extent of traditional timber harvesting operations will decrease along with associated logging 
residue. Both the WGA 2008 estimates and our estimates account for this reduction in volume 
by decreasing logging residue used for fuels by one-quarter unit for each unit increase in 
biomass for fuels coming from new thinnings (WGA 2008, p. 16). However, the method by 
which we decrease logging residue is different than the way Skog et al. (2007) did, and our 
method results in slightly different estimates. 

The model used by Skog et al. (2007) model divides biomass from thinnings and logging 
residue into two land ownership categories: public and private. They computed the reduction in 
logging residue by subtracting one-quarter unit for each new unit of thinning regardless of land 
ownership. We compute the reduction for public and private land ownerships separately. 
Despite the differences in computation, our results aggregated at the state level did not differ 
by more than 4% from the results attained by Skog et al. (2007). 
 
Dividing “public” categories into federal and state categories.  Both fire hazard thinning 
volumes and logging residue volumes are computed and reported by public and private land 
categories based on model results by Skog et al. (2007). It was our desire to further divide the 
public category into federal and state categories. We hypothesize that there are differences in 
the availability of forest biomass based on land ownership. Federal lands contain a greater pro-
portion of public timberlands and timber volumes in western states than state lands do (Smith 
et al. 2004). However, federal timberlands tend to be managed under objectives and laws that 
are more restrictive of biomass removal (e.g., timber harvesting) compared to state trust 
timberlands that generally are managed for revenue production (Cook and O’Laughlin 2000). 

Current forest conditions also may make a difference in biomass availability. Because 
state trust timberlands tend to be actively managed for revenue production, we hypothesize 
that there is less need to conduct fire hazard thinning operations on state lands compared to 
federal lands, which tend to be less actively managed (Koontz 1997). An informal survey of 
state forest land managers generally confirmed this hypothesis. Both of the above hypotheses 
led us to attempt to divide the “public” estimates into federal and state categories. Our 
attempts were unsuccessful for a variety of reasons (see Appendix C); therefore, we report 
the results herein using only “public” and “private” categories.
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Appendix A 

 

 

Material copied from pages 13-18 of 

Strategic Assessment of Bioenergy Development in the West: 

Biomass Resource Assessment and Supply Analysis for the WGA Region 

(WGA 2008) 

 



 

Final Report | 8 

 

 



 

Final Report | 9 

 

 



 

Final Report | 10 

 

 



 

Final Report | 11 

 

 



 

Final Report | 12 

 

 



 

Final Report | 13 

 

 



 

Final Report | 14 

 

 

 

 

 

 

 

 

 

 

Appendix B 

 

 

Material copied from pages 9-13 of 

Biomass Task Force Report: Supply Addendum  

(WGA 2006) 
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Appendix C 

 

 

Description of Methods for Attempting to Separate 

Fire Hazard Thinnings and Logging Residue Estimates 

From Public Lands into Federal and State Categories 
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Separating Fire Hazard Thinning 

 Attempting to separate into federal and state categories the public fire hazard thinning 
category results produced by Skog et al. (2007) proved to be challenging. First, we attempted 
to recreate the results obtained by Skog et al. (2007), keeping separate the more specific land 
ownership categories (e.g., national forest, BLM, state) contained in RPA data on which the 
USFS’s Full Treatment Evaluator 3.0 (FTE) is based rather than combining them into one 
“public” category. Unfortunately, we encountered numerous problems, including that the 2002 
RPA database and FTE 3.0 are no longer publicly accessible via the internet. 

  We then attempted to develop a surrogate measure that would allow us to divide the 
“public” estimates generated by Skog et al. (2007) into separate federal and state categories. 
We analyzed proportions of total and overstocked timberland acreage and growing stock 
volume by ownership for logical patterns that might be useful for dividing the public fire hazard 
thinning estimates. No logical division was evident. 

 After discussions with state land management officials in Idaho, who indicated they did 
very few forest management activities on state timberlands with the primary purpose of fire 
hazard reduction, we decided to ask state land agencies throughout the West about their fire 
hazarding thinning activities. We developed a simple survey that we e-mailed to state lands 
agencies in 11 western states:  

Does your agency conduct thinnings on state timberlands with the primary 
purpose of reducing fire hazard? If yes, in what counties has your agency 
conducted thinnings on state trust timberlands to reduce fire hazard in the last 2 
years (2008-2009)? 

We did not send the survey to state foresters in several states because no public land fire 
hazard thinnings were estimated by the model in the price range we were examining (KS, NE, 
ND, and TX) or no state timberland existed in the county where public land fire hazard 
thinnings were estimated (NV-Washoe Co.). 

 Seven of the 11 state foresters we surveyed responded (Table C1). The only state that 
has a significant amount of forest biomass from public lands that did not respond is California 
(see Results). The other states that did not respond (AZ, UT, and WY) have lesser amounts of 
available biomass from fire hazard thinnings on public lands. 
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Table C1. State lands agencies responses about counties with fire hazard reduction 
thinnings. 

State Response 

Colorado No fire hazard reduction thinnings. 

Idaho One 6-acre project in Bonner County. 

Montana No fire hazard reduction thinnings. 

New Mexico Bernalillo, Colfax, Cibola, Lincoln, Otero, Grant, Rio Arriba, and Torrance 
counties. 

Oregon Klamath, Josephine, and Jackson counties in FY2008-2009. Douglas, 
Josephine, Jackson, Klamath, Marian, and Linn counties in FY2010-2011. 

South Dakota Custer and Pennington counties. 

Washington Lincoln, Spokane, Kittatas, Stevens, Klickitat, Yakima, Mason, Okanogan, and 
Pacific counties. 4,713 acres in FY2008; 5,593 acres in FY2009 

 

 State trust land managers in Colorado and Montana reported no fire hazard thinning 

treatments on state timberlands in 2008-2009 (Table C1). Idaho reported on one small project 

in one county. South Dakota reported projects in two counties. New Mexico, Oregon, and 

Washington reported projects in several counties. 

 Because of the variability in state lands agencies’ participation in and reporting of fire 

hazard reduction projects, we decided not to split the public fire hazard thinning category into 

federal and state categories for all states and counties. In those states that report some fire 

hazard thinnings on state lands, further investigation of our estimates is recommended for the 

specific counties where fire hazard reduction activities are reported (Table C1). 
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Separating Logging Residue 

 We were able to obtain logging residue estimates with the “public” category divided into 

“U.S. Forest Service” (i.e., national forests) and “other public” from the 2007 TPO database. 

Although the “other public” category includes other federal agencies (e.g., BLM) and county and 

municipal lands, we assumed the majority of logging residue would come from state lands. 

However, after looking at results from both the TPO data and Skog et al. (2007), there were 

inconsistencies, with counties producing public logging residue in both cases (Table C2). Only 

154 of the 272 (57%) counties west-wide had public logging residues appear in both the TPO 

estimate and the results from the model used by Skog et al. (2007).  We felt this inconsistency 

made separating the public logging residue results into federal and state categories unreliable. 

Table C2. Number of counties with public logging residue estimated in TPO 
database, Skog et al. (2007) model, or both. 

State TPO database only 
Skog et al. (2007) model 

only 
Both TPO database and Skog 

et al. (2007) model 

AZ 1 3 2 

CA 0 9 22 

CO 6 9 17 

ID 2 14 13 

MT 4 12 19 

NE 4 0 0 

NV 1 1 0 

NM 0 3 8 

ND 1 0 0 

OR 5 1 27 

SD 2 0 4 

TX 16 0 0 

UT 3 4 12 

WA 8 2 22 

WY 3 4 8 

Total 56 62 154 
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 In addition, the model used by Skog et al. (2007) and our adaptation of it reduced 

available logging residue estimates by one quarter unit for each unit increase in fire hazard 

thinnings. Without the ability to separate fire hazard thinnings into federal and state categories, 

separating logging residue into those categories would have required further guesswork subject 

to question. Therefore, we did not separate public logging residues into federal and state 

categories. 

 In summary, we were unable to separate the public fire hazard thinning and public 

logging residue estimates into federal and state categories because of the difficulties described 

above. Therefore, our results are presented with public and private land categories only. 

 
 


