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1.0 INTRODUCTION 

The timber economy in the southwestern region of Colorado has changed and adapted across several 

decades. However, one factor is consistent and that is geographic location in relationship to coastal ports 

and more established timber regions. Increased transportation distances results in higher costs for local 

timber which makes it too expensive compared to relatively closer and more abundant supplies in places 

such as the Pacific Northwest and the southern United States. Therefore, this area will continue to be a 

more regionally-centric market where a majority of forest products are harvested, processed and 

distributed within the 4 Corners states (Sorenson et al 2015 in publication).  

As the timber economy fluctuates over time, the need for wildland fire mitigation in these fire-prone 

forests is ongoing. Large fires have devastated thousands of acres in the past decade. Hundreds of 

thousands of forested acres were impacted by the Mountain Pine Beetle or are being impacted by the 

Spruce Bark Beetle. These forest insect epidemics result in an increased fuel supply. There is also a 

shortened timeframe in which these fuels may be economically removed. Public and private entities are 

responding with annual implementation of large and small timber harvest projects both as a forest 

products industry and as a wildfire mitigation industry. These projects generate a different mix of tree 

species, product types and post-harvest residues (i.e. slash). In an area already experiencing challenges, it 

is important to make sure there is an efficient connection between what timber harvesters cut as logs and 

what timber processors generate as product. There also exists the need to effectively and economically 

treat/remove slash.  

Thus, there is the dual goal of treating fuels at a landscape-scale while maintaining a vibrant timber 

economy in the absence of several large timber mills or substantial external markets. It is the objective of 

this report to address these two goals with an analysis of existing economic and forestry data acquired 

through a regional timber survey and outreach with community partners. The primary application of the 

results is improving information transfer and project quality through the sharing of forest inventory data, 

timber produce/processor locations and needs and making recommendations for community-level slash 

treatment options. One innovative tool introduced here is a Google Earth KML (Keyhole Markup 

Language) file that allows for the mapping of forest conditions and industry participant location in a visual, 

free and easily updatable format. By using modern software that is already popular and fairly easy to use, 

there is the opportunity to spread community awareness where local people may be able to find a better 

use of trees on their property. 
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2.0 2012 FOUR CORNERS STUDY SYNOPSIS 

The United States Forest Service in partnership with The Bureau of Business and Economic Research 

(Missoula, MT) have written periodic updates of the forest products industry for the Four Corners states; 

Arizona, Colorado, Utah and New Mexico (Morgan et al 2006, Hayes et al 2012, Sorenson et al 2015 in 

publication). The authors of the 2015 report provided copies of the data tables for inclusion in this 

document. The main goal of these reports is tracing timber industry trends in terms of volume, product 

type and distribution using survey methods. Although these reports are mainly focused at the state level, 

they do provide county data which is presented here.  

Sorenson et al (2015) identify 58 active facilities of which 10 are located in the 5 County area (Table 2.1). 

The category with the most facilities is lumber mills with 6 total. The report also presents the percent of 

total Colorado timber production by county (Table 2.2). The results reveal that overall timber production 

has declined 10% in the 5 County area over the past decade.  

Table 2.3 presents the percent by product type for the entire state for the top three categories from 2002-

12. Sawlog production has declined by approximately 20%. House log production has decreased as well, 

dropping 13%. The Other category which includes wood pellet production has increased 36% over the 

same time period. The trend clearly shows a decline in traditional roundwood markets and the emergence 

of the bio-energy sector fueled by woody biomass. 
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Table 2.1 Tally of wood processing facilities for Southwestern Colorado (5 County Area) 

reproduced from Sorenson et al 2015 in publication. 

 Type of Wood Processing Facility 

County Lumber Log Home Other* Total 

Archuleta 2 0 0 2 

Dolores 0 0 0 0 

La Plata 1 2 0 3 

Montezuma 3 0 2 5 

San Juan 0 0 0 0 

*Other includes wood pellet manufacturing and bio-energy facilities 

 

 

  

Table 2.2 Percent (%) of total state timber production for Southwestern Colorado (5 County 

Area) reproduced from Sorenson et al 2015 in publication. 

 Survey Year 

County   2002 2007 2012 

Archuleta 2.1 0.3 1.1 

Dolores 7.4 3.8 3.7 

La Plata 2.9 0.4 0.6 

Montezuma 5.6 3.7 2.7 

San Juan 0.3 0 0 

Total 18.3 8.2 8.3 



 

4 

 

Table 2.3 Percent (%) of total timber production for three top categories in Colorado reproduced 

from Sorenson et al 2015 in publication. 

 Survey Year 

Product Type 2002 2007 2012 

Sawlog 51.5 43.9 31.1 

House Logs 22.4 18.5 9.5 

Other* 16.2 25.6 52.2 

*Other includes wood pellet manufacturing and bio-energy facilities 
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3.0 FOREST INVENTORY DATA 

Forest inventory data is relevant to this report as it provides baseline information defining the major forest 

types and their distribution by ownership, cubic volume and dry weight of wood. Forest data was 

summarized using the Forest Inventory Data Online (FIDO 1.5.1) and the EVALIDator (Version 1.6.0.03) 

tools. These tools are accessible via an online portal where a user can define multiple categories creating 

custom tables or maps from the Forest Inventory Analysis (FIA) databases 

(http://apps.fs.fed.us/fia/fido/index.html). Appendix 1.2 contains descriptions directly from the FIA 

website. 

The owner group data is split into two categories of forestland and timberland combined (Tables 3.1) and 

timberland by itself (Table 3.2). Forestland is any acre that is currently stocked (or could be stocked) with 

10% tree cover. This also includes lands that have been harvested and are expected to be re-stocked 

naturally or artificially over time. It also contains pinyon-juniper forest that is not typically associated with 

traditional roundwood harvest projects due to tree form and size. Timberland are acres having a specific 

annual cubic feet per acre production amount (20 cubic feet/acre) and not currently withdrawn from use 

by prior regulation. This category does include inaccessible and inoperable terrain. 

Both classifications are included in this report as they contain unique information that could be applied 

to different forest management objectives. As an example, the forestland category might be used for a 

project based on total volume of biomass material available for a co-generation facility. In contrast, the 

timberland category shows mostly acres that would be suited for a conventional timber sale based on site 

condition and administrative status.  

Live tree volume is presented as both sound cubic-feet (Figures 3.5 and 3.6) and dry weight (Tables 3.3 

and 3.4). The sound live category accounts for volume from a 1-foot stump to a 4 inch top diameter with 

a deduction taken for stem defect. The dry weight (short tons) is separated by bole wood and limbs and 

tops. Splitting these measurements out provides an estimation of the total amount of slash that might be 

generated from a timber sale. Since these values represent total amounts per acre any application to 

logging projects would have to be adjusted by the percent removal prescribed. For example, a harvest 

prescription calls for 30% removal per acre of live trees, one would multiply the appropriate total bole 

wood and/or limbs and tops dry weight in Tables 3.3 and 3.4 by 0.30 generating an estimated production 

per acre of logs and/or slash for a particular forest type.  

Tree volume per acre is split into stand size classes (i.e. large, medium and small diameter). The total cubic 

volume data was divided by forest type acres creating a CCF per acre measurement that can be used for 

other timber calculations (Figure 3.6). One basic conversion factor used in the logging industry is 10 CCF 

per log truck. Using the ponderosa pine CCF per acre value of 24, adjusted 30% to 16.8, an estimated yield 

would be 1.7 log trucks per acre. 
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Table 3.1 Area of forestland and timberland (combined acres) for Southwestern Colorado (5 
County Area: Archuleta, Dolores, La Plata, Montezuma, San Juan) by Forest Type Group from 
Forest Inventory Data Online (FIDO 1.5.1) website, inventory year 2014.  

 
Owner Group (acres) 

Forest-type Group 
National 
Forest 

National 
Park Service 

Bureau of 
Land 

Management 
State Private Total 

Pinyon / juniper 
               

54,263  
               

19,523  
             

159,265  
               

33,413  
             

510,886  
             

777,351  

Douglas-fir 
               

86,397   --  
                 

4,145  
                 

6,945  
                 

5,209  
             

102,696  

Ponderosa pine 
             

209,814   --  
               

11,166  
                 

6,508  
             

106,543  
             

334,031  

Fir / spruce  
             

499,993   --  
               

12,779   --  
               

43,354  
             

556,126  

Other western 
softwoods 

               
12,154   --   --   --   --  

               
12,154  

Elm / ash / 
cottonwood  --   --   --  

                 
3,472  

                 
6,890  

               
10,363  

Aspen / birch 
             

353,517   --  
                 

3,106   --  
               

14,872  
             

371,495  

Woodland 
hardwoods 

             
181,808  

               
13,016  

               
18,931  

               
24,986  

             
236,392  

             
475,133  

Nonstocked 
               

20,836   --  
               

11,258  
                 

1,522  
               

26,193  
               

59,809  

Totals: 
          

1,418,782  
           

32,539  
             

220,649  
               

76,846  
             

950,340  
           

2,699,156  

Cell values with no observations shown as -- 
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Table 3.2 Area of timberland (acres) for Southwestern Colorado (5 County Area: Archuleta, 
Dolores, La Plata, Montezuma, San Juan) by Forest Type Group from Forest Inventory Data Online 
(FIDO 1.5.1) website, inventory year 2014. 

 
Owner Group (acres) 

Forest-type Group 
National 
Forest 

National 
Park Service 

Bureau of 
Land 

Management 
State Private Total 

Pinyon / juniper  --   --  -- 
                       

--    
                       

--   --    

Douglas-fir 
               

72,507   --  
                 

4,145  
                 

6,945  
                 

5,209  
               

88,806  

Ponderosa pine 
             

209,814   --  
               

11,166  
                 

6,508  
             

106,543  
             

334,031  

Fir / spruce  
             

391,952   --  
               

12,779   --  
               

43,354  
             

448,084  

Other western 
softwoods 

               
12,154   --   --   --   --  

               
12,154  

Elm / ash / 
cottonwood  --   --   --   --  

                 
6,890  

                 
6,890  

Aspen / birch 
             

330,193   --  
                 

3,106   --  
               

14,872  
             

348,170  

Nonstocked 
                 

5,527   --   --   --  
                       

--    
                 

5,527  

Totals: 
           

1,022,147  
                       

--   
               

31,196  
               

13,453  
             

176,868  
           

1,243,663  

Cell values with no observations shown as -- 
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Table 3.3 Dry weight of merchantable bole for live trees (=> 5.0 inches) on timberland (short tons 
per acre) for Southwestern Colorado (5 County Area: Archuleta, Dolores, La Plata, Montezuma, 
San Juan) by Forest Type Group and Stand Size Class from EVALIDator Version 1.6.0.03 website, 
inventory year 2014. 

 Stand size class (diameter break) 

Forest type group  and county 
name/code Large Medium Small Total 

Douglas-fir         

08007 CO Archuleta 45.6  --   --  45.6 

08033 CO Dolores 43.5  --   --  43.5 

08067 CO La Plata 41.5  --   --  41.5 

08083 CO Montezuma  --   --   --   --  

08111 CO San Juan 25.3  --   --  25.3 

Mean 38.9  --   --  38.9 

     

Ponderosa pine         

08007 CO Archuleta 33.5 8.0  --  32.7 

08033 CO Dolores 32.7  --   --  32.7 

08067 CO La Plata 44.7 22.9  --  42.6 

08083 CO Montezuma 35.6 8.0  --  33.9 

Mean 36.6 13.0  --  35.5 

     

Fir / spruce / mountain hemlock         

08007 CO Archuleta 46.9 18.2 2.0 42.2 

08033 CO Dolores 63.8 12.5 4.6 59.6 

08067 CO La Plata 49.9 4.2  --  46.3 

08083 CO Montezuma 41.8  --   --  41.8 

08111 CO San Juan 45.8  --  0.7 41.5 

Mean 49.6 11.6 2.4 46.3 

     

Other western softwoods         

08067 CO La Plata 36.6  --   --  36.6 

Mean 36.6  --   --  36.6 

     

Elm / ash / cottonwood         

08067 CO La Plata 18.2  --   --  18.2 

Mean 18.2  --   --  18.2 

     

Aspen / birch         

08007 CO Archuleta 50.0 27.0  --  45.6 

08033 CO Dolores 39.2 17.0 7.6 27.7 

08067 CO La Plata 43.8 32.8 9.9 32.3 

08083 CO Montezuma 65.3 26.3 4.4 28.7 

08111 CO San Juan  --  38.2  --  38.2 

Mean 49.6 28.3 7.3 34.5 
Cell values with no observations shown as -- 
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Table 3.4 Dry weight of limbs and tops for live trees (=> 5.0 inches) on timberland (short tons per 
acre) for Southwestern Colorado (5 County Area: Archuleta, Dolores, La Plata, Montezuma, San 
Juan) by Forest Type Group and Stand Size Class from EVALIDator Version 1.6.0.03 website, 
inventory year 2014. 

 Stand size class 

Forest type group  and county 
name/code Large Medium Small Total 

Douglas-fir         

08007 CO Archuleta 8.3  --   --  8.3 

08033 CO Dolores 8.9  --   --  8.9 

08067 CO La Plata 7.1  --   --  7.1 

08083 CO Montezuma  --   --   --  - 

08111 CO San Juan 4.3  --   --  4.3 

Mean 7.1  --   --  7.1 

     

Ponderosa pine         

08007 CO Archuleta 5.6 1.5  --  5.5 

08033 CO Dolores 5.5 -  --  5.5 

08067 CO La Plata 7.4 4.6  --  7.2 

08083 CO Montezuma 6.0 1.5  --  5.7 

Mean 6.1 2.6  --  6.0 

     

Fir / spruce / mountain hemlock         

08007 CO Archuleta 8.0 3.4 0.4 7.2 

08033 CO Dolores 10.8 2.0 0.8 10.1 

08067 CO La Plata 8.3 0.8  --  7.7 

08083 CO Montezuma 6.9  --   --  6.9 

08111 CO San Juan 7.8  --  0.1 7.1 

Mean 8.4 2.1 0.4 7.8 

     

Other western softwoods         

08067 CO La Plata 6.1  --   --  6.1 

Mean 6.1  --   --  6.1 

     

Elm / ash / cottonwood         

08067 CO La Plata 3.5  --  -- 3.5 

Mean 3.5  --  -- 3.5 

     

Aspen / birch         

08007 CO Archuleta 11.3 8.1 -- 10.7 

08033 CO Dolores 9.5 5.1 1.8 7.0 

08067 CO La Plata 10.7 8.2 1.8 7.8 

08083 CO Montezuma 14.6 8.2 1.2 8.3 

08111 CO San Juan -- 11.2 -- 11.2 

Mean 11.5 8.2 1.6 9.0 
Cell values with no observations shown as -- 
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Figure 3.1 Area of forestland and timberland (% Owner Group) for Southwestern Colorado (5 County 
Area: Archuleta, Dolores, La Plata, Montezuma, San Juan from Forest Inventory Data Online (FIDO 1.5.1) 
website), inventory year 2014. 

 

 

Figure 3.2 Area of timberland (% Owner Group) for Southwestern Colorado (5 County Area: Archuleta, 
Dolores, La Plata, Montezuma, San Juan) from Forest Inventory Data Online (FIDO 1.5.1) website, 
inventory year 2014. 
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Figure 3.3 Area of forestland and timberland (% Forest-type Group) for Southwestern Colorado (5 
County Area: Archuleta, Dolores, La Plata, Montezuma, San Juan) from Forest Inventory Data Online 
(FIDO 1.5.1) website, inventory year 2014. 

 

 

Figure 3.4 Area of timberland (% Forest-type Group) for Southwestern Colorado (5 County Area: 
Archuleta, Dolores, La Plata, Montezuma, San Juan) from Forest Inventory Data Online (FIDO 1.5.1) 
website, inventory year 2014. 
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Figure 3.5 Sound live tree volume (CCF or hundred cubic feet) by Forest Type Group and Stand Size Class 
on timberland for Southwestern Colorado (5 County Area: Archuleta, Dolores, La Plata, Montezuma, 
San Juan), inventory year 2014. 

 

 

Figure 3.6 Sound live tree volume (CCF or hundred cubic feet per acre) of merchantable bole for live 
trees (>= 5.0 inches DBH) on timberland for Southwestern Colorado (5 County Area: Archuleta, Dolores, 
La Plata, Montezuma, San Juan) by Forest Type from EVALIDator Version 1.6.0.03 website, inventory 
year 2014. 
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4.0 TIMBER HARVESTING AND PROCESSING ACTIVITY 

With contributions from Damon Vaughn, Colorado State University 

Despite an overall decline in timber production in the 5 County area, there are still several active timber 

contractors and processing facilities (Table 2.2). An email and phone-based survey was conducted in the 

summer of 2015 of both timber harvesting contractors and biomass/timber processors with the basic goal 

of taking a “snapshot” of these two industries in terms of what types of material are being handled and 

where it is coming from. For harvesting contractors, survey questions revolved around total acres 

treated/volume, tree use and where biomass is delivered. For processors, questions pertained to 

production rates, material specifications and timber sources. Results from these interviews are matched 

up with the forest inventory data to see if any patterns emerge. 

Damon Vaughn, a Colorado State University/Warner College of Natural Resources graduate student, made 

a majority of the calls and used a web-based service for collating survey results which were then 

summarized into tables. Overall participation was 27 of 48 (56%) for harvesters and 10 of 11 (91%) for 

processors. A total of 30 processors were actually contacted but several were out of business or not 

relevant to this survey. The contact list was derived from many sources including the Colorado Forest 

Products database and a NAICS code search of timber-based businesses in the 5 County area. 

Harvesting contractors were defined as loggers, fire mitigation contractors and arborists. For the quantity 

harvested, fire mitigation contractors typically responded in acres treated (Table 4.1) whereas loggers 

used volume measurements (Table 4.2). Of the 2,881 reported fire mitigation acres treated, 78% were in 

Gambel oak and ponderosa pine forest types. 

The price per acre information in Table 4.3 is broken down into $500 categories and shows that 25% of 

harvesters can charge more than $3,000 per acre for their services. These per acre results were derived 

from a subset of the larger group that provided specific or average pricing. Relatively high per acre prices 

point to projects that are objective-based and likely has low-value timber with difficult operating 

conditions. Several harvesters paid for their stumpage (i.e. timber) indicating a market-driven approach 

based on timber value. The approximate stumpage rate for this region ranges from $1-15 CCF with an 

estimated average of $7.30 CCF. 

Determining the amount of slash generated from harvesting activities proved problematic. Respondents 

had difficulty putting a percentage on the difference between merchantable material and just tops and 

branches. From the interviews, the anecdotal values 15% slash and 85% merchantable logs were derived. 

These values hold up when compared to the dry weight data. For example, ponderosa pine has an 

estimated 35.5 tons bole wood and 6.0 tons branches which are 85% and 15%, respectively, of the total 

dry weight per acre (Table 3.3 and 3.4). 

Contractors were asked where they delivered material and most respondents indicated they hauled to 

their own processing facilities. Only 30% hauled to regional mills within the 5 County area (West Fork 

Lumber, Gerber Sawmill, Western Excelsior, Alpine Lumber), northern Colorado (Universal Forest 

Products, Windsor, CO) and New Mexico (Quality Wood Products, Chama; Groff Lumber, Bernalillo). This 

finding reveals an interesting situation. If local contractors used the majority of their own logs, where are 

the local mills that do not employ their own logging crews obtaining supply? Either the material is 

delivered from outside the 5 County area or there were contractors not on the initial contact list. If it is 



 

14 

 

the former, this creates an opportunity for connecting local industry participants to better meet processor 

supply needs. 

The biomass and wood-processing facilities were defined by product category as lumber with firewood as 

a possible byproduct, firewood, log homes and biomass. The lumber industry has by far the most active 

mills with 10 of 12 representing 75% of total 5 County production. The remaining production is equally 

distributed among the 3 other mill types. Within the lumber category, results are weighted proportionally 

towards higher production facilities. Table 4.4 contains several rows relating to mill production and log 

specifications with production rates presented in units relevant to that mill type. The minimum and 

maximum diameter information in Table 4.4 pairs with the data in Table 4.5 to show size distribution of 

log used. Trees less than 5.0 inches corresponds to small diameter stand size class from the FIA data set. 

All trees greater than 5.0 inches would be considered sawtimber or the medium and large diameter size 

classes combined.  

Other aspects of the biomass processor survey included determining tree species (Table 4.6) and sources 

of log supply. Log supply was looked at from the county-level (Table 4.7) and by Owner groups similar to 

the FIA results (Table 4.8). The most prominently used tree species are ponderosa pine for lumber 

products and aspen for biomass. Firewood use is split evenly between ponderosa pine, a softwood, and 

aspen, a hardwood.   

Archuleta County forests provided the majority of logs to lumber mills followed by Montezuma County. 

All of the aspen for the biomass facilities came from Dolores County. From an ownership standpoint, 

lumber and biomass supply came primarily from National Forest and secondarily from private forests. 

Firewood supply was split between National Forest and private land.  
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Table 4.1 Annual acres treated by fire mitigation contractors in Southwestern Colorado (5 County 
Area), based on 17 of 37 contractors responding (46%). 

Tree Species Acres Treated Percentage of Total 

Gambel oak 1,109 39 

Ponderosa pine 950 33 

Pinyon / juniper 613 21 

Spruce / fir 95 3 

Aspen 24 1 

Douglas-fir 20 1 

Brush 70 2 

Total 2,881 100 

 

Table 1.2 Average price per acre for fire mitigation contractors in Southwestern Colorado (5 County 
Area), based on 17 of 37 contractors responding (46%). 

Price range per acre ($) Percentage of contractors 

500-999 25 

1,000-1,499 25 

1,500-1,999 12.5 

2,000-2,499 0 

2,500-2,999 12.5 

3,000+ 25 
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Table 4.3 Annual volume harvested by local logging contractors in Southwestern Colorado (5 
County Area), based on 10 of 11 businesses responding (91%). 

Species  Volume Harvested (CCF) Percentage of Total 

Ponderosa pine 4,348 30 

Spruce / fir 1,433 10 

Douglas-fir 10 0 

Aspen 8,729 60 

Total 14,520 100 

 

Table 4.4 Production rates per shift and log specifications by mill type for Southwestern Colorado 
(5 County Area). All values are means unless otherwise noted. 

 Lumber Firewood Log home Biomass 

Operating days (2014) 175 130 300 280 

Production (daily) 3,250* bd ft 1.5 cords .007 home/day** 100 tons 

Consumption (daily) 30 logs* 20 logs 0.5 logs 100 tons 

Minimum log diameter 
(inches) 

7 4 10 5 

Maximum log diameter 
(inches) 

33 13 16 24 

Logs from dead trees (%) 25 40 100 40 

Estimated percent of 
maximum capacity*** 

58  43  100  93 

*Median reported because the largest business would have a dramatic effect on the mean 
**This equates to 2.4 homes per year, or one home every five months 
***Based on 300 annual operating days 
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Table 2.5 Log consumption (%) by tree species and mill type for Southwestern Colorado (5 County 
Area). 

Species Lumber* Firewood Log Home Biomass 

Ponderosa 60 50 -- -- 

Lodgepole pine -- -- 50 -- 

Spruce / fir 30 -- 50 -- 

Douglas-fir -- -- -- -- 

Aspen -- 50 -- 100 

Other <1 -- -- -- 

*values are proportionally weighted towards higher production mills 

 

Table 4.6 Proportion of logs (%) in four different size classes by mill type for Southwestern Colorado 
(5 County Area). 

Size Class Lumber* Firewood Log Home Biomass 

Under 5.0” 4 15 -- -- 

5.0-9.9” 34 50 -- 30 

10.0-19.9” 54 35 100 68 

20.0”+ 8 -- -- 2 

*values are proportionally weighted towards higher production mills 
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Table 4.7 Source of log supply (%) by mill type for Southwestern Colorado (5 County Area). 

County Lumber* Firewood Biomass 

Archuleta 71 50  

Dolores <1 50 100 

La Plata <1   

Montezuma 26   

San Juan 2   

*values are proportionally weighted towards higher production mills 

 

Table 4.8 Source of log supply (%) by Owner group and mill type for Southwestern Colorado (5 
County Area). 

Owner group Lumber* Firewood Biomass 

State 1   

National Forest 81 50 70 

BLM 2   

Private 17 50 30 

*values are proportionally weighted towards higher production mills 
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5.0 LOGGING RESIDUE/SLASH UTILIZATION 

All logging operations generate woody residue or slash comprised of tree tops, limbs and non-

merchantable logs. The decision to treat this material at the harvest site or haul it to a collection facility 

will be influenced by several factors including cost, feasibility and market. Several public and private 

groups throughout the region have developed and implemented collection programs providing local 

outlets for landowners who want to haul material from a harvest area. Most of the successful programs 

use grants or some other form of supplemental funding meaning there is not a suitable market for 

collected material but still a need for the removal of harvest residues. This section will briefly describe in-

field treatment methods, summarize the results of a phone survey of several people currently involved in 

managing such county programs and provide an analysis of results.  

There are several methods available for treating slash either in the woods or at a landing including 

spreading material in the forest, burning, chipping bundling and hauling (chipped or intact). Table 5.1 

contains a summary of these methods and indicates if the post-processing material has to be hauled as 

well as a list of heavy equipment typically used for each method.  Slash spreading is associated with either 

cut-to-length harvesting where trees are dropped, topped and limbed in the woods, and forwarded as 

logs; or whole-tree harvesting where trees are skidded intact with the slash packed back out into the 

harvest area with a log skidder or grapple loader. The cut-to-length method is currently in practice with 

some federal timber sales in the state. One of the main reasons is it avoids large piles of un-merchantable 

material at a landing that subsequently needs burning.  

Choosing the appropriate slash treatment method will be based on cost and practicality. Some 

considerations when it comes to planning slash treatment during harvest operations include condensing 

slash if hauling via chips or bundling. Reducing density increases haul volume but the need for additional 

equipment creates increased treatment expenses. It is recommended that whatever the selected slash 

treatment method, that it be included at the very beginnings of project planning avoiding cost over-runs 

and meeting project objectives in terms of assumed fire risk and final appearance of sale area. 

Several counties in Colorado operate slash collection programs which provide locations where the 

material is gathered and further processed into a product. In order to learn more, an informal phone 

survey was conducted in spring and summer 2015 of several people who are active in or had direct 

knowledge of these programs (Table 5.2). A total of seven counties were contacted that have forested 

areas and would face planning situations similar to southwestern Colorado. Any information contained in 

Table 5.2 is presented anecdotally and anonymously. The goal was to find out what specific equipment 

was used, how the material was processed and marketed and how was the program funded.  

There are several things that emerge following the summation of the interview results. One thing is size 

of collection/working circle as it relates to static or rotating collection locations. If the landowner perceives 

the yard as too far away, they may decide to not haul slash. This is addressed by having multiple sites 

which require special planning as far as where to locate the yard and mobilizing people and equipment.  

In terms of equipment, each of these programs uses some form of grinder or chipper for reducing slash 

density and creating a product. Some of the counties subsequently delivered material to another location 

but most returned the product free to residents. Some counties purchased and operated the equipment 
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while others used private contractors for both chipping and hauling. This aspect would have to be 

addressed by budget and logistics.  

Most programs required state grants or county funding for capital investment and annual operating 

budget. This finding reflects the absence of viable markets for the mulch or chips in certain areas. There 

was not a single sort yard where the incoming material is sorted for its highest value (i.e. firewood, post 

and pole) and sold as separate products. The sites discussed in the survey are mainly collection yards 

where material is processed and converted to a single type of product (i.e. chips or mulch). Capturing any 

value on this product would be based on the decision to locally sell the material back to the general public 

for a fee (bulk or packaged) or, if the volume is of sufficient quality, delivery of entire semi-trucks of chips 

at an industrial scale.  

Several participants indicated difficulties in removal of material even when there would be no charge to 

a user. This finding suggest the importance of project planning as it relates to market exploration and 

market development. Sound project planning should reveal the presence or absence of a current, viable 

outlet for the processed material. If there is not a solid, local market then it may result in hauling of 

material elsewhere which introduces a new set of cost and logistics. Another riskier option is the creative 

development of a new market that uses woody biomass in an innovative way. Biochar, where wood is 

subject to low-temperature pyrolysis, is one such emerging market that can use a wide range of biomass 

sources and may prove to be a technology that becomes established in the 5 County area. 

There are additional resources such as the Woody Biomass Feedstock Yard Business Development Guide 

that can aid community leaders in the decision making process. Several factors need to be considered 

when treating a biomass material that typically has little to no monetary value. One goal would be locating 

as many facilities in the 5 County area that use woody biomass for bio-energy or other emerging markets 

and foster a working network of industry partners. 
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Table 5.1 Forest-based slash treatment methods and types of equipment used  

Treatment method In-woods At landing Haul Types of equipment used 

Spreading X   N  dozer, log skidder, grapple loader, 

dangle-head processor (in-woods, 

cut-to-length machine) 

Pile burning X  x   N  dozer, log loader, log skidder 

Chipping   x   Y or N  grapple loader, chipper or 

horizontal grinder, front-end 

bucket loader, box truck, chip van, 

semi-truck with trailer 

Air-curtain burning   x   N  curtain burner, grapple loader, 

truck (for hauling burner) 

Bundling   x   Y  loader, bundling machine, truck 

(for hauling bundles) 

Hauling (untreated)      Y  grapple loader, truck 
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Table 5.2 Results of informal phone survey of County-level slash collection program participants 
in Colorado 

County Interview Notes (industry jargon included) 

Archuleta In 2014, residents delivered 13,000 cubic yards of woody slash to collection yards. 

Boulder There are fixed sort yards in Allenspark and Nederland. The program has operated for 8 
years, has county-level funding and good community involvement. 

Clear Creek This program started in 1992 and is open to County residents. Material is run through a 
grinder on site then they typically haul grindings for composting. They have had 
difficulties with removing material.   

Gilpin This county just opened a yard for taking slash. There are no drop-fees for residents but 
a charge to companies. They deploy bug traps (i.e. phermone traps) onsite and collect 
"hot" logs (i.e. infested). They use a roto-grinder/chopper for biomass grinding which is 
estimated to kill 99% of the beetles. Their process uses magnets, screens out larger 
wood chunks, accepts logs less than 6" diameter and does not take downed logs. The 
processed material goes to public and not marketed. One main issue has been chip 
removal but overall the program was characterized as successful.   

Jefferson This county expanded its slash program to 25 satellite sites which operate from late May 
through October with weekend-rotating sites. They process and grind during the week 
then move to next location. They use a horizontal grinder along with 40 foot roll-off 
containers for collecting material.  A skidsteer is used to clean yard and load chips. The 
material is hauled to a compost yard in Denver. Program is partially funded through a 
DNR grant, (Wildfire Risk Reduction Grant). They operate from the premise that 
temporary sites provide convenience which encourages participation and avoids location 
issues. They advertise locations through the County website, newspapers, posters/flyers 
and electronic signs near next week’s location. They do charge tipping fees to County 
residents. 

La Plata In La Plata County there is a slash collection facility. This site is funded from the County 
landfill budget and does not currently charge tipping fees for deliveries or for the mulch 
that is produced. 

Larimer Larimer County does not have a current slash program. One of the reasons cited for no 
program was that Larimer is larger compared to other counties resulting in lower 
population density which is not cost-effective for providing collection services.  

Summit They provide free slash collection and chipping for residents and are in their second year 
of the program after two years of planning. They use a multi-collection yard approach, 
with a three month collection period. They use advertising methods such as movie 
trailers, newspaper ads, orange road signs (one week ahead of each collection area), 
and radio and TV ads.  One unique method is collaborating with local Realtors to do a 
county-wide mailer that explains the program and fire prevention methods. The program 
is partially funded through matching DNR and CSFS grants and is characterized as 
expanding. Home owner participation was credited as one hour ($22 rate) and applied 
as an in-kind match. The 2014 collected volume was estimated at 4,040 cubic yards 
which resulted in 44 loads for the Gypsum co-generation facility. 
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6.0 GEOSPATIAL DATA AND MAPS 

In order to improve communication between timber industry participants in the 5 County area, a digital 

map was created using Google Earth, a publicly available mapping software program. The map is 

comprised of 3 components; harvesting treatments, wildland fire events and business locations. This 

report presents a beta or draft version that includes data collected from multiple sources including Peter 

Barry, GIS Specialist with the Colorado State Forest Service and the authors of Sorenson et al 2015 (in 

publication). Layers contain either polygons of timber harvest projects or burn perimeters or icons from 

mapped addresses. This section summarizes the data collection and conversion process and presents 

sample map images.  

The main goal of this exercise is establishing an online forum where people in the region can locate mills 

or harvesting contractors in their area as well as establishing a way to present updated forest disturbance 

(i.e. current beetle activity) or land agency treatment information. Google Earth has a community feature 

that allows non-proprietary geospatial data to be shared openly. The premise is that the map layers would 

be kept up to date along with someone acting as a moderator to maintain data integrity. This format is 

not limited to the data included and could be expanded for other spatial data. 

The initial geodatabase was comprised of shapefiles or tabular data which were converted into KML files 

with free or inexpensive mapping tools. Shape2Earth (http://shape2earthengine.com/  

shape2earth/Home.html) was used for creating wildland fire and treatment layers. Labels were made by 

linking to attribute table fields. The label is accessed by clicking on a location icon or within a polygon. 

Each mapped event shows the year, fire name and total acres burned. Some icon labels show species, mill 

specifications and product types taken directly from the CFP database. Geographic coordinate information 

was converted into spatial data from a spreadsheet using the Earth Point Excel to KML 

(http://www.earthpoint.us) tool and uploaded to the main project map. Additional mill locations came 

from the 4 Corners economic study with these icons only listing the mill name and city. However, the 4 

Corners layer contains all of the mill locations in the study area and are sorted by state. For this map, only 

mills in the 5 County region are visible. Figures 3.1-3.5 are screen captures from the Google Earth map 

that shows each relevant map layer. 

The treatment layers are from three land management agencies, National Forest, BLM and CSFS.  Overall, 

the layers contain several management activities that are not timber harvest related. The dataset would 

need to be filtered narrowing it down to just harvest acres. However, these layers represent a step 

towards showing where projects are actually taking place instead of just a list of annual acres completed. 

Accumulated data over time could begin to reveal where coarse-scale forest changes are taking place 

which may inform future planning efforts. 

The KML file where the screen images were taken from is currently not available online. However, public 

access is one of the main Google Earth features and the file will be made available for general viewing. 

The first step would be ensuring data can be shared in the public domain. An additional step for 

consideration would be establishing a small working group that can determine data importance, maintain 

the geospatial database and foster communication through a social media presence.   
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Figure 6.1 Regional map combined with satellite imagery from Google Maps (2015).  

 

 

Figure 6.2 5 County boundary map including major highways combined with satellite imagery from 
Google Earth Pro (2015).  
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Figure 6.3 5 County Wildland Fire Events over satellite imagery from Google Earth Pro (2015).  

 

 

Figure 6.4 5 County combined treatments by Agency (USFS, BLM or CSFS) over satellite imagery from 
Google Earth Pro (2015).  
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Figure 6.5 5 County timber business locations over satellite imagery from Google Earth Pro (2015).  
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7.0 CONCLUSION/RECOMMENDATIONS 

This report presented data from a number of sources in order to identify current forest conditions and 

shifting trends in the region. There may have been a decrease in industry activity but the industry still 

remains functional that is capable of expansion. The forest inventory revealed a large volume of available 

timber that is mostly on public lands. An opportunity exists to take steps within the region that could 

increase community awareness and establish sustainable and profitable timber markets. The intention of 

the first part of this chapter is to make some basic connections between the data presented and introduce 

an approach for potentially improving the timber economy in southwestern Colorado. 

Changes in local industry over the previous years include a shrinking roundwood market and an overall 

decline proportional to the total Colorado state timber volume processed. However, the timber mill in 

Montrose is under new ownership and currently operating. This is the largest sawmill in the state and 

takes a mix of tree species present in the 5 County area. Areas within the working circle of this mill should 

have a viable outlet for logs harvested. In addition, bio-energy markets such as wood pellet production 

expanded over the past decade. This includes a large facility in Dolores County that takes only aspen and 

has its supply needs met entirely within the same county. This type of closed-loop approach could be a 

model from which other regional projects might be developed.    

The ongoing nature of the industry data in the 4 Corners reports  become more compelling because the 

2007 data captures the timber market prior to the ‘Great Recession’ (circa 2008) where nearly all domestic 

industries were impacted. The 2012 study is the first published report since this historic event and reveals 

the trends discussed here.  

The demand for wood products will continue and most likely increase regionally as more people move 

into the area. It would appear there is an opportunity to be a provider of forest products given the sheer 

volume of available timberland, high volume per acre and new acres coming available from the spruce 

beetle epidemic as timber salvage efforts commence.  

One thing remains constant and that is the National Forest Service owns and manages the majority of 

available timberland in the 5 County area. It is not a bold statement to suggest that regional success is 

tied to this land management agency making timber supply available over the long term. Private land 

owners may contribute increasing amounts of acres treated as the spruce beetle spreads and people begin 

to remove dead trees. The timber industry responded to the lodgepole pine epidemic in other parts of 

the state by increasing milling capacity. It remains to be seen if a widespread response occurs in this area. 

This next section lays out a proposed 3-part strategy for establishing a successful timber economy over 

the long term. The strategy follows a simple acronym, Innovate Communicate Educate. Each word 

represents a key area that should be addressed if a sustainable forest industry is a primary goal. The core 

idea is that a regionally-centric approach allows for local timber to be used in local processing facilities 

with a work force comprised of local talent. 
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Innovate 

This term is linked to forest products and is related to creating new markets or expanding existing ones. 

Forests are a storehouse of the raw materials that are converted into many things. Market development 

requires baseline research that connects the available forest species and their inherent physical and 

chemical properties to the list of products that could be made and at what scale. This list can then be 

analyzed to determine which products have the best potential of being commercially viable. Of course, 

innovation requires entrepreneurs willing to invest capital and assume financial risk. One action item 

could be a funded, scoping project to determine if there are overlooked or underdeveloped opportunities 

in southwest Colorado. The federal government and other entities do support feasibility analysis (i.e. Rural 

Energy for America Program) for certain proposed renewable energy and environmental projects. If this 

process reveals viable links between available supply, production and subsequent sales then it may attract 

investment capital and inspire individuals to establish new timber-based businesses.  

Tangential to this process is working with political leaders to create a business-friendly environment with 

the goal of recruiting and maintaining thriving companies. Beyond financial aspects, there are assumed 

environmental and social benefits to establishing markets, mainly the reduction of wildland fuels and fire 

hazard. If fuels are reduced and there is less associated costs for subsidized community slash treatment 

programs then there would potentially be more funds available for other areas or lower annual operating 

budgets. 

Communicate 

Communication fosters awareness and improves working relationships. For this discussion, there are two 

aspects to how communication can assist the regional timber economy. The first is community outreach. 

Ongoing activities such as FIREWISE annual festivals are excellent vehicles for sharing knowledge about 

managing wildland fuels and keeping properties safe at a community level. Maintaining or introducing 

programs that bring people together to share the message about the importance of forest management 

should be a regional goal. Summit County has launched a slash collection program that uses extensive 

advertising and other related methods to get key dates out to the general public. Perhaps their efforts 

could serve as a blueprint for the 5 County area. 

The second aspect is communicating using modern methods such as social media, websites or a Google 

Earth community forum. Twenty-first technology opens new doors for connecting a region. The maps 

presented in this report are just one example of how timber business and forestry information can be 

shared. Online platforms can be effective provided the timber business information and other geospatial 

data are kept updated. 

Educate  

The final term also has two aspects to it. The first is educating the community about forestry issues and 

the beneficial aspects of a vibrant timber industry. Historically, timber harvesting has been synonymous 

with negative environmental impacts. That image has changed over time as logging equipment and timber 

harvesting methods have adapted to more stringent regulations. Concepts such as Best Management 

Practices and sustainable forestry, if implemented correctly, allow for timber cutting that is relatively low 

impact. A media campaign that explains these industry improvements may lead to more private 
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landowners pursuing harvest projects on their own properties as well as supporting federal timber sales. 

With an informed public, timber harvest levels could increase over time with less backlash.  

The Scandinavian countries have set the industry standard in terms of the most advanced machines and 

sustainable, low impact logging methods. Further inquiry into their methods and machines may reveal 

techniques that would be better accepted by an increasingly aware general public. There would be high-

capital investment in bringing the latest technology in from overseas but a subsidized, community pilot 

program might be one way to introduce new equipment and ideas.   

The second type of education that would benefit the regional timber economy is vocational training which 

provides an opportunity to learn how to safely operate logging equipment or how to become a forestry 

technician. Ideally, this would be a program offered in high schools or a junior college. It would be akin to 

traditional shop or field classes where students are ‘hands-on’ and obtain a technical skill set. This would 

potentially lead to the next generation of loggers and natural resource management professionals. It is 

still necessary for this region to bring in timber harvest contractors from other areas and states but an 

ongoing effort to develop local workers is critical for long-term market success. A highly-trained workforce 

that lives within the working circle of a timber mill will spend within the regional economy which can lead 

to community stability over time.  

The development of such a training program would be challenging and require quite an extensive output 

of time and expense. The main idea in suggesting such a program is pointing out the importance of 

generational support for a timber economy to become established. In other parts of the country such as 

the Pacific Northwest where logging is more prevalent, there are mills and logging companies with 

ownership that spans multiple generations where young men and women can step right into a timber-

based career. Most of that can be historically attributed to the size and extent of the trees and forests 

that attracted forest workers in the past. This region did not experience such a timber harvest boom and 

has also seen a recent decline in the forest products industry. There is a dwindling, knowledgeable 

workforce which could be bolstered through an influx of well-trained individuals.  

In summary, these 3 areas combined are meant to support the main idea that is necessary to take bold 

steps for establishing a sustainable timber economy, having healthy forests and strengthening rural 

communities. Forest resources can be managed wisely while supporting local timber markets. The threat 

of wildland fire will always be there and the need to manage fuels at a landscape scale will continue to be 

a management objective. The goal is to have established markets for all harvested material so there is 

maximum social and financial gain.  
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APPENDIX 1.1 DESCRIPTIONS FOR FIDO AND EVALIDATOR DATA  

 
Growing-stock: All live trees of commercial species that meet minimum merchantability standards. In 
general, these trees have at least one solid 8-foot section, are reasonably free of form defect on the 
merchantable bole, and at least 34 percent or more of the volume is merchantable. Excludes rough or 
rotten cull trees. 
 
Tree: A woody plant usually having one or more erect perennial stems, a stem diameter at breast height 
of at least 3.0 inches, a more or less definitely formed crown of foliage, and a height of at least 15 feet at 
maturity. 
 
Forest land: Land at least 10-percent stocked by trees of any size, including land that formerly had such 
tree cover and that will be naturally or artificially regenerated. Forest land includes transition zones, such 
as areas between heavily forested and non-forested lands that are at least 10-percent stocked with trees 
and forest areas adjacent to urban and built-up lands. Also included are pinyon-juniper and chaparral 
areas in the West and afforested areas. The minimum area for classification of forest land is 1 acre and 
120 feet wide measured stem-to-stem from the outer-most edge. Unimproved roads and trails, streams, 
and clearings in forest areas are classified as forest if less than 120 feet wide. 
 
Timberland: Forest land that is producing or is capable of producing crops of industrial wood and not 
withdrawn from timber utilization by statute or administrative regulation. (Note: Areas qualifying as 
timberland are capable of producing at least 20 cubic feet per acre per year of industrial wood in natural 
stands. Currently inaccessible and inoperable areas are included). 
 
Sound cubic-foot volume: For timber species (trees where the diameter is measured at breast height 

[DBH]), the volume of sound wood in the central stem of a sample tree >=5.0 inches in diameter from a 

1-foot stump to a minimum 4-inch top diameter or to where the central stem breaks into limbs all of which 

are less than 4.0 inches in diameter.  

Forest-type groups: Specific forest types are organized into general groupings to reflect the commonality 

of the major species represented in the forest type. 

Stand-size class: A classification of forest land based on the size class of live trees in the area. The classes 

are as follows: 

 Seedling-sapling: Forest land stocked with at least 10 percent of full stocking with live trees with 

half or more of such stocking in seedlings or saplings or both. 

 Poletimber: Forest land stocked with at least 10 percent of full stocking with live trees with half 

or more of such stocking in poletimber or sawtimber trees or both, and in which the stocking of 

poletimber exceeds that of sawtimber. 

 Sawtimber: Forest land stocked with at least 10 percent of full stocking with live trees with half 

or more of such stocking in poletimber or sawtimber trees or both, and in which the stocking of 

sawtimber is at least equal to that of poletimber. 


