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Good morning and thank you for inviting us to share our research.

I am Eric Simmons a research associate with the Forest Industry Research Program in the Bureau of Business and Economic Research at the University of Montana.  What a mouthful!  This research is being conducted under a joint venture agreement with the Forest Service’s Forest Inventory and Analysis  (FIA) program in Ogden Utah.

If you have read our bio’s then you can understand why I find it hard to follow Steve.  He is the Rock Star and I am the roadie.  I am fortunate to get to work with a professional forester with his background in industry.  I am also honored to be up here representing our group.  Don’t hold it against them. 



State Level Logging Utilization Objectives
The goal is to update logging residue data for New Mexico. 
The study is designed to provide factors that are scalable 
to commercial timber harvesting operations at the state 
level. 

• Characterize harvest operations
• Profile harvest by tree dbh
• Develop residue ratios for calculating residue 

quantities based on harvest volume
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The last logging utilization study for New Mexico was conducted in 1987.  This project was initiated to provide updated removals factors for both Arizona and New Mexico.  Data collection began in 2012 in Arizona and 2014 in New Mexico.  New Mexico’s data collection is still in process currently about 80 percent complete and these results should be considered “preliminary”.

objectives
1) Characterize harvesting methods and equipment used in each state
2) Profile timber harvest by tree diameter at breast height (dbh) 
3) Develop state-level timber product and logging residue removals factors/residue ratios for use with Timber Products Output (TPO) mill studies & FIA plot data
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Growing stock vs. non-growing stock

Removals = volume cut

• Timber products = logs to mills

• Logging residue = left in woods, 

component of “slash”

Terminology
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The diagram shows the “growing stock” portion of the live tree 5 inches dbh and larger.

REMOVALS: the growing-stock volume of trees removed from inventory by harvesting or cultural operations;
 include timber products and logging residue.

TIMBER PRODUCTS: are the logs harvested to make wood products. Timber products include sawlogs used to make lumber; veneer logs used for plywood and veneer manufacturing; pulp logs used for pulp and paper; etc… Timber product volume can include volume from growing stock and non-growing stock sources. 

LOGGING RESIDUE: the unused portion of trees cut or otherwise killed during logging operations. 
NOT the same as slash, which includes material from both growing stock and non-growing stock sources (stumps, tops above the 4-in diameter outside bark (DOB), limbs, dead trees, etc.).








Site selection
• Based on recent county 

level harvest volumes 
• Measurable felled trees & 

stumps
• Commercial products 
• Not salvage
• Safe!

Map courtesy of Chelsea McIver, Research Specialist in our program
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Hopefully you can all see the black plus signs indicating the sites.

We have measured 20 sites across the state since 2014. We simply went where the trees were being harvested, more harvest equaled more sites.

Site selection was based on recent county level harvest volume, constrained by ownership.
Potential sites must have measurable felled trees & stumps.
Commercial products being  harvested (not pre-commercial thinning)
Trees live prior to harvest (not salvage)
Safe to work in! These are active logging operations & we are there while trees are being cut, yarded, and processed.





Logging Utilization Methods

Site information from loggers & 
foresters

• equipment & methods used
• products & receiving mill(s) 
• log lengths & small-end 
diameters
• cutting card was a utilization 
guide!
• checked log decks and residue 
piles for top diameters.
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At each site, the loggers and foresters supervising the sales provided information: 
the equipment & techniques they were using (much was also observed)
What products they were cutting and which mills were receiving them—
Particularly if pulpwood or biomass material is being taken
 also …
provided their cutting cards—with preferred and acceptable lengths and small-end diameters.
These last items are critical –for understanding how much of the tree was being utilized.

BBER field crews performed all of the tree measurements and 25 felled trees were measured at each site.




Logging Utilization Methods

Felled-tree measurements: 
- Species & cut stump height
- diameters along bole at key 

points & sections ≤ 16’ from 
ground to tip of main stem

- Identify each bole section as 
used (product) or not 
(residue)

Cut 
Stump

dbh 16’
log

7’’
top

4”
top

End of
Utilization

Tip of tree16’
log
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Field crews sampled individual felled live trees that qualified as growing stock removals and that had their entire bole available for measurement. Trees were selected at random across the site.

Each sample tree had species, dbh (diameter at breast height), cut-stump height, and product (e.g., sawlog, veneer log, etc.) information recorded. 

For each tree, diameter and section length measurements were taken at the cut stump height, at the 1-foot above ground point, at dbh, at every 16 ft. log to the 7.0-inch top, at the 4.0-inch top, at the end-of-utilization, and the tip of the main stem.

Each measured section was identified as used (mill-delivered product volume) or not used (logging residue volume). Volumes calculated for each (all) sections.




Preliminary Results

• 55% of sites were mechanically felled and merchandised
• All 20 sites employed ground based skidding
• On 70% of sites trees were skidded tree length & merchandised at 

landings 
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55 percent of the sites were mechanically felled and merchandised
All 20 sites employed ground based skidding
On 70 percent of the sites trees were skidded tree length and merchandised at landings 

Based on other logging utilization studies conducted by the BBER, logging methods have shown to be good predictors of where the majority of residue ( i. e. including tops and limbs) will be accumulated.  Sites with whole tree skidding and merchandising at the landing with mechanical processors tends to concentrate the logging residue at the landings. Not a surprising finding but a good one to remember if you intend on using the residue for non-sawn products like pellets, mulch, or other biomass uses. 



• 50% of trees were ≤ 12 inches dbh, provided 40% of volume & 
created  55% of the total logging residue.

• 50% of volume came from trees ≤ 14.5 inches dbh & created 
72% of the total logging residue 

• Generally speaking, smaller diameter trees produce 
proportionally more logging residue than larger diameter trees

Trees by diameter
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508 trees were measured in 20 sites across New Mexico.  Sampled trees ranged from 6 to 27 inches dbh. 

About 50 percent of the trees were less than or equal to 12 inches dbh, accounted for about40 percent of the mill delivered volume and 55 percent of the total logging residue.  
One half of the mill delivered volume came from trees less than or equal to 14.5 inches dbh and accounted for about 72 percent of the total logging residue 
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This figure shows the inverse relationship between tree size and the logging residue created. The smallest trees create proportionally more residue compared to their delivered volume than larger diameter trees.  The spike at the 22 inch diameter class is more a product of the small sample size than of characteristics of the trees and harvesting operations overall. 
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Trees by species
Sample from logging study
• Ponderosa pine 60%
• Douglas-fir 21%
Harvest based on mill survey
• Ponderosa pine 54%
• Douglas-fir 19%
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The sample closely matched the 2012 harvest for two most commonly harvested species, Ponderosa pine and Douglas-fir.  Since no preference was given to species while selecting sample trees some species were not as well represented between the sample and harvest.  Notably, the sample size for spruce was a fairly large proportion of the whole since all the trees in one logging site were spruce (25 trees).  Other less common species were not encountered at all.



New Mexico removals factors

For every 1,000 cubic ft. (cf) of volume delivered to the mill:

• 1,053 cf of growing stock (GS) is removed
• 979 cf of GS is delivered to the mill
• 74 cf of GS logging residue is created
• An additional 21 cf of non-GS (stumps and tops) is delivered to 

the mill
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Cubic volumes for over 4,400 measured tree sections were calculated using Smalian’s formula to develop New Mexico’s removals factors.
 
For every 1,000 cubic ft. (cf) of volume delivered to the mill:

1,053 cf of growing stock (GS) is removed
979 cf of GS is delivered to the mill
74 cf of GS logging residue is created
An additional 21 cf of non-GS (stumps and tops) is delivered to the mill
 


The growing stock removals factors are expressed as ratios to the mill delivered volume.  These ratios are then incorporated into the TPO process and used for Federal resource planning and research purposes. 



New Mexico harvested tree bole utilization

1.9% 89.6% 6.8% 1.7%

Non-growing stock mill delivered Growing stock mill delivered

Growing stock logging residue Non-growing stock bole residue

Harvested tree bole
(portions of main stem from cut stump to tip of tree excluding limbs)

In New Mexico, 8.5% of the harvested bole volume (plus limbs & 
tops) remains in the woods as logging residue 
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In New Mexico, 8.5% of the harvested bole volume becomes logging residue 


Since measurements were taken for the entire length of the bole we are able to do analyses that go beyond characterizing growing stock removals.  We even have bark measurements that have not been incorporated into the process at this time.  Being able to use data to make assumptions about whole tree utilization, either with or without branches, makes this research a valuable tool for land management and industry planning in New Mexico.    



Uses for this information

• Removals factors
• Whole tree volume equations 

for tops and limbs
• Mill study data
• Scalable to harvest

1.76 green tons of residue per MBF 
of commercial harvest
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Removals factors
Whole tree volume equations for tops and limbs
Mill study data
Scalable to harvest


By using the information in the TPO database that combines all the components comprising logging residue we are able to estimate that for every thousand board feet Scribner harvested for commercial products about 1.8 green tons of logging residue will be generated.  This estimate is conservative since it does not account for small trees or treatments that are not related to a commercial harvest (i.e. non-commercial thinning, fuels reduction, or other specialized treatments). 



Residue estimates prepared by Todd Morgan, 
the Director of our program

Logging residue estimates 
based on 2012 TPO data.

Total 50,690 green tons

• Area 1 - 38%
• Area 2 - 33%
• Area 3 - 12%
• Area 4 - 11%
• Area 5 - 6%1

2

3

45
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Based on 2012 TPO data, about 50,690 green tons of logging residue was generated by commercial harvesting in New Mexico in 2012.  As the map shows the proportions of residue located in the areas where logging occurs, and where primary processing facilities are clustered.  Typically when asked to do an estimate of logging residue generated by commercial timber harvesting we will use a five year average harvest volume and can scale it to regions ( i.e. National Forests or county groups).



The resource: Land managers

Sustainable Stewardship
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As a former wild-land fire guy I am into the whole triangle of interrelationships but it does seem to fit well to our overall discussion at this wood summit.

Successful long-term solutions will involve the engagement of:

Land managers who want to practice active stewardship strategies that help to make the forest more fire and disease resistant while supporting wildlife diversity especially for endangered species.  Logging utilization studies can help to quantify the volume of logging residue that will need to be treated post harvest.

Promoters of ecological balance who want to ensure that the things that are removed from the forest are used to their fullest extent and that treatments are appropriate to stewardship goals. Logging utilization studies assist in quantifying the effects of removals on the landscape.

Development of regionally practical and diverse wood products manufacturing that will provide sustainable benefit to local communities both economically and environmentally.  Projects that will be complimentary to the needs of land managers and those concerned about resource utilization.  

BBER mill and logging utilization studies provide understanding of current infrastructure and potential opportunities for development and what kind/how much of raw material may be available for developing or expanding wood products businesses. 



Northwest Advanced Renewables Alliance (NARA)

Washington State University, Oregon State University, 
Idaho State University, University of Washington and The 
University of Montana

• The answers will not be the same for New Mexico
• Methodologies may be useful
• Supply chain
• Logistics
• Life cycle analysis (carbon accounting)
• Socio-economic analysis
• Quantifying residues (already partially done with this 

study) 

http://nararenewables.org/
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NARA, a 4 state research project funded by the USDA National Institute of Food and Agriculture with the goal of making 1,000 gallons of jet fuel from commercial logging residues took the analysis from the stump to the pump.  Some of the best minds in forest sciences in the 4 state region were engaged in the project and though not all of the pieces in the project would be of use for this area some could.  (see slide)



Thank you and see you in the woods!

Eric Simmons: eric.simmons@business.umt.edu
Steve Hayes: steve.hayes@business.umt.edu
http://www.bber.umt.edu/fir/
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And just to show I am not all work and no play this pic was taken at the Gila Cliff Dwellings one afternoon when we finished our sample early.

Thank you for letting us share our work!

mailto:eric.simmons@business.umt.edu
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