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September 20, 2024 
 
Linda Walker 
Director, Ecosystem Management Coordina?on 
201 14th Street SW, Mailstop 1108 
Washington, DC 20250–1124 
 
Dear Ms. Walker: 
 
Thank you for the opportunity to comment on the DraI Environmental Impact Assessment (DEIS) 
regarding the Land Management Plan Direc?on for Old-Growth Forest Condi?ons Across the Na?onal 
Forest System (65356).   
 
Woodwell Climate Research Center (Woodwell) is a scien?fic research organiza?on that works with a 
worldwide network of partners to understand and combat climate change. We bring together hands-on 
research experience, and 38 years of policy impact to find societal-scale solu?ons that can be put into 
immediate ac?on by policymakers and decision makers. Scien?sts from Woodwell work in more than 20 
countries on six con?nents, collabora?ng with a wide range of partners, including na?onal subna?onal 
and local governments, nonprofit organiza?ons, universi?es, and private sector companies. Throughout 
Woodwell’s history, our scien?sts have been among the world’s leaders in studying natural climate 
solu?ons and the role of forests in maintaining a stable climate. 
 
The Forest Service is proposing to amend all land management plans for the 128 planning units of the 
Na?onal Forest System to include consistent direc?on to conserve and steward exis?ng and recruit 
future old-growth forest condi?ons and to monitor their condi?on, in order to foster the long-term 
resilience of old-growth forest condi?ons and their contribu?ons to ecological integrity.   
We greatly appreciate the effort to conserve and improve stewardship of exis?ng old-growth forests and 
foster crea?on of addi?onal forest areas having old-growth condi?ons. Remaining old-growth forests are 
threatened by natural disturbances and logging despite their unique and highly valued contribu?on to 
biodiversity and climate mi?ga?on.  We strongly support the stated intent of the Forest Service to 
priori?ze conserva?on and stewardship of the agency’s mature and old-growth (MOG) forests, which are 
vital to society and irreplaceable, as directed by Execu?ve Order 14072 “Strengthening the Na?on's 
Forests, Communi?es, and Local Economies” (White House 2022).  
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SUMMARY: In contrast to current alterna?ves, we request a preferred alterna/ve that prohibits the 
commercial logging of large, old trees from all mature and old-growth forests on the na/onal forest 
system lands, with few excep/ons as necessary to protect lives and property. We object to the Forest 
Service’s con?nued emphasis on logging MOG under the guise of "improving" resilience, and worse, 
accep?ng economic/social reasons for harves?ng the large trees that are essen?al elements for 
comba?ng climate change.  The 17% of federal forest land classified as old-growth and the 47% of 
mature forest area should be about conserva?on and mee?ng na?onal and interna?onal goals of 
protec?ng biodiversity and carbon stocks through strict set-aside policies.  Human impacts on protected 
areas should be limited to ensure protec?on of the conserva?on values, and as indispensable reference 
areas for scien?fic research and monitoring. [A table outlining these recommenda/ons is on page 7.] 
 
Our comments are organized around the three broad ques?ons for comment presented in the DEIS, plus 
an addi?onal set of comments that address important issues that were omiied from considera?on in 
the DEIS or are based on inadequate scien?fic literature review. We conclude by recommending that the 
Forest Service select and modify “Alterna?ve 3” rather than the “preferred” Alterna?ve 2. 
 
Ques-on 1 (paraphrased): Does the approach outlined in the DEIS appropriately consider place-based 
informa-on and current land management direc-on about old-growth forest management? 

 
The proposed amendment allows too much flexibility and con8nues policies that are inconsistent with 
sustaining and increasing old-growth forests for climate mi8ga8on.  As stated in the DEIS: “The proposed 
amendment recognizes that there is no single management prescrip?on or defini?on that applies to all 
of the forest types across the Na?onal Forest System”. However, the amendment allows excessive 
flexibility at the unit level to implement proac?ve management prac?ces as determined locally.  We 
recognize that forest ecosystems and management history are highly varied and that some flexibility is 
required in applying management ac?ons to specific ecosystems and condi?ons (Palik et al. 2024).  
However, the draI fails to provide sufficient guidance at the forest level to achieve a na?onally 
consistent approach that aligns with the mandates of Execu?ve Order 14072 by allowing land managers 
to plan harves?ng of large trees in MOG forests thinning or other opera?ons.  Large trees should not be 
harvested from areas that have mandates to restrict logging for commercial purposes, such as 
Wilderness and Inventoried Roadless Areas.  For example, as stated on p. 16 of the DEIS, “None of the 
alterna8ves require all areas currently mee8ng the defini8on (and associated criteria) of old-growth 
forest to be retained as such. Standard 2.a (DEIS p. 29) allows vegeta8on management to occur in areas 
currently mee8ng the defini8on (and associated criteria) of old-growth forest for the purposes of 
proac8ve stewardship.” 
 
Furthermore, we note that the Forest Service has failed to suspend exis8ng or planned ac8ons that are 
not in compliance with the proposed alterna8ves.  Many projects are moving forward na?onally that 
include harves?ng of large trees and mature forests from areas where such harvests for commercial 
purposes are prohibited.  For example, a few of the projects that include significant harves?ng in old-
growth forests include Telephone Gap in Vermont, Black Ram in Montana, Central and West Slope in 
California, and Jellico in Kentucky.  Ac?ons in these projects that target large trees or old-growth forests 
should be suspended un?l the EIS is completed.  
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We suggest that the DEIS should 8ghten guidelines for management units that specifically prohibit 
harves8ng of large trees in mature forests and any trees in old-growth forests, with just a few excep?ons 
to protect human health or built structures. Ongoing and planned projects that target large trees and 
old-growth forests should be immediately suspended and re-evaluated upon enactment of the updated 
rules.  
 
Ques-on 2 (paraphrased): What would be the impacts if Standard 3 would be updated to read as: 
“Proac-ve stewardship in old-growth forests shall not result in commercial -mber harvest.”  
 
Strengthening protec8on of MOG forests from 8mber harvests would benefit climate mi8ga8on and 
biodiversity goals na8onwide, while having liPle effect on 8mber supplies.  Current and proposed 
standards are too weak and allow commercial ?mber harvest in roadless and wilderness areas, including 
areas currently or poten?ally having old-growth characteris?cs.  Clearly sta?ng that commercial ?mber 
harvest is prohibited in roadless and wilderness areas, and enforcing this standard, would result in 
increased protec?on from unnecessary logging for other purposes such as fuel reduc?on, while allowing 
limited excep?ons for public safety and protec?ng structures from wildfire.  There would be almost no 
impact on ?mber supplies for industry since only a small frac?on of the na?onal ?mber harvest, about 
4%, is from Forest Service lands (Oswalt et el. 2019).  State and private lands contain sufficient ?mber 
now and will in the future to meet projected demand, especially if management prac?ces on private 
lands were to be improved.  
 
The proposed old-growth amendment does not change allowable prac?ces on lands suitable for mul?ple 
uses including ?mber produc?on. But what is proposed in this DEIS leaves a major opening to enact 
commercial ?mber harvests as part of the approach to thinning for the purpose of reducing wildfire risk.  
Widespread, unchecked thinning will stymie any aiempt to reduce logging of large trees and old-
growth, and would be counter to the mandates contained in EO 14072. The amendment fails to propose 
a special status for roadless and old-growth areas similar to that governing tree harves8ng in wilderness 
areas, even though this neglect is highly unlikely to create a shorSall in the na8onal supply of 8mber, or 
to harm other values of MOG. 
 
Ques-on 3: Do current standards and guidelines provide enough restric-ons to protect current and 
future old-growth forests from future -mber harvest? 
 
Current standards and guidelines fail to provide enough restric8ons to protect current and future old-
growth forests from future 8mber harvest.  There are many examples of ongoing and planned ac?ons 
across the Na?onal Forest system that include harvest of trees in current or proposed old growth as 
described under Ques?on 2.  It is therefore cri8cal that current loopholes in guidance for land managers 
be closed and replaced with guardrails that strictly prohibit commercial harvest of live trees and old-
growth forests.  Broadly speaking, despite mul?ple-use mandates from Congress, the Forest Service only 
sets performance targets for ?mber harves?ng, reflec?ng the agency’s historical bias towards ac?ve 
management and logging (Burnei and Davis 2002).  To remedy this, 8mber targets should be ended, or 
new targets should be established for other forest uses, specifically for carbon storage, increased 
protec8on, and expansion of mature and old-growth forests.   
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The new Na?onal Old Growth Amendment to the 2012 Planning Rule must require without exemp?on 
environmental review of plans and projects that quan?fies the impacts of ac?ve management and 
logging on atmospheric carbon and carbon sequestra?on.  Furthermore, environmental review of 
projects should not be avoided by subs?tu?ng larger-scale reviews of forest plans and assessments at 
the forest or regional level that obscure the impacts of specific ac?ons at smaller scales. This is a typical 
tac?c used by proponents of ac?ve management and logging to avoid accountability for specific ac?ons 
that have nega?ve impacts on carbon stocks (Brack et al. 2021; Ter-Mikaelian et al. 2015). 
 
The Forest Service is implemen?ng inconsistent defini?ons for mature and old-growth forests, and what 
cons?tutes a “large tree” (USDA Forest Service 2024).  This sets the stage for regional or local 
interpreta?ons that can ignore na?onal direc?on to maintain and increase the area of old growth, and 
restricts the poten?al use of remote sensing which is able to provide high-resolu?on spa?al data that 
would enable effec?ve management at the district or project scale. Why not have consistent na?onal 
defini?ons of mature and old-growth forests?  There are plenty of examples of forest defini?ons that 
easily transcend regional and forest type diversity as exemplified by periodic forest resources 
assessments that include regional and state-level sta?s?cal compila?ons (Oswalt et al. 2019).  Instead of 
allowing local and inconsistent defini?ons to be the norm, it is possible to define MOG and large-tree 
terminology in consistent terms while allowing regional differences following na?onal guidelines.  For 
example, a large tree could be defined by a diameter limit associated with the range of tree diameters 
present on the landscape for specific regions and forest types (see appendix for example of an 
approach).  Published examples of this approach illustrate how this could be accomplished using forest 
inventory data (Birdsey et al. 2023a; Hessburg et al. 2020).   
 
The DEIS Largely Ignores Climate Change Mi-ga-on -- The DEIS fails to comply with the EO 14072 
mandate to consider the GHG impacts of ac8ve management and harves8ng of old-growth and large 
trees.  Rather, the DEIS is focused almost en?rely on adap?ng to climate change and reducing risk of 
wildfire, in the name of promo?ng resilient forests, implying that resilient forests can be created with 
ac?ve management, and that they would store more carbon over the long term.   
EO 14072 Sec?on 2 recognizes the dis?nc?ve role that Federal forests play in sustaining ecological, 
social, and economic benefits throughout the na?on and calls par?cular aien?on to the importance of 
mature and old-growth forests on Federal lands for their role in contribu?ng to nature-based climate 
solu?ons by storing large amounts of carbon.  Instead of following this direc?on, the DEIS states that 
“The intent of this amendment is to foster the long-term resilience of old-growth forests and their 
contribu?ons to ecological integrity across the Na?onal Forest System.”  There is liPle or no men8on of 
the important role of large trees and old-growth forests to contribute to nature-based climate solu8ons.  
Furthermore, the stated purpose of the proposed amendment (p. S5-S6) omits men?on of the essen?al 
role of MOG forests; rather, the main and only stated purpose is to implement “ecological forest 
management” and “geographically informed adap?ve strategies.”  
 
Peer-reviewed scien?fic studies tell a different story.  Jus?fica?on for many of the provisions in the DEIS 
are not based on the “best available science” as required by NEPA. Rather, the authors select scien?fic 
references that support exis?ng prac?ces that fail to protect large trees and old-growth forests, and 
ignore those that argue for greater protec?on.  As stated, “The proposed amendment recognizes the 
importance of proac?ve stewardship” while failing to consider the benefits of increasing protec?on from 
logging in terms of avoiding emissions and loss of sequestra?on capacity. 
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Mature and old-growth forests with large trees have characteris?cs that are beneficial for climate change 
mi?ga?on and other ecosystem values such as biodiversity (Lutz et al. 2018), and represent a significant 
por?on of the CO2 that needs to be removed from the atmosphere by the land (Lawrence et al. 2022).  
MOG forests store far more carbon than younger managed forests, and in most cases can con?nue to 
accumulate carbon for centuries if not logged or severely disturbed (Birdsey et al. 2023b; Law et al. 
2018; Leverei et al. 2020).  For example, large trees in MOG forests on federal lands store between 41 
and 84 percent of the total biomass carbon stock (Birdsey et al. 2023b; Mildrexler et al. 
2020). Furthermore, the largest trees in MOG forests accumulate carbon faster than smaller trees 
(Mildrexler et al. 2020; Mildrexler et al. 2023; Stephenson et al. 2014).  And older undisturbed MOG 
forests also con?nue to pack away carbon annually in their woody debris and soils, which are largely 
protected from effects of severe disturbance.  
 
Selec-ve referencing and carbon cycle accoun-ng mislead about the state of science  
 
The review of carbon cycle and management literature is incomplete and misleading.  Here we highlight 
some of the missing and misleading literature, and conclude that the DEIS is not based on the “best 
available science” with respect to impacts of management on the carbon cycle.  Beginning on p. 75 of 
the DEIS (also see Ecological Impacts Analysis Report, Sec?on 5.3), the review ignores literature other 
than that suppor?ng ac?ve management and advoca?ng for the benefits of transferring carbon from the 
forest to harvested wood products (HWP) while largely ignoring emissions from ac?ve management and 
logging, and the long ?me it can take to repay the “carbon debt” (i.e. the amount of carbon emiied).  
There is no men?on of the benefits of protec?ng carbon stocks in MOG forests and leung forests 
con?nue to accumulate carbon -- only discussion of risks that in many regions are quite small.   
 
Methods to assess impacts on carbon stocks should be as comprehensive as prac?cal, including at 
minimum the following accoun?ng elements: impacts on all forest ecosystem carbon pools as defined by 
the FS FIA program; carbon dioxide emiied as a result of vegeta?on management; and carbon retained 
in harvested wood products while in use or deposited in landfills.  Reducing net emissions by subs?tu?ng 
wood for other building materials may be significant in some cases, and indirect effects such as 
“leakage” should also be assessed, if and when appropriate methods and data are available.  
Unfortunately, the DEIS and suppor?ng Ecological Impacts Analysis omit considera?on of carbon dioxide 
emiied as a result of vegeta?on management and harves?ng, which misleads by portraying ac8ve 
management as more beneficial that passive management (which is not discussed at all). 
 
Besides the fact that harves?ng MOG forests emits large quan??es of stored carbon and creates a 
carbon debt, un?l the forest is restored the land is no longer able to sequester carbon as rapidly as 
before the logging took place (Bartowitz et al. 2022; Law et al. 2018).  The impacts of harves?ng on 
forests in the U.S. are significantly greater, on average, than all other disturbances combined (Harris et al. 
2016).  Increasing demand for wood products is expected to accelerate net emissions from logging and 
wood processing (FAO 2022; Peng et al. 2023; USDA 2023a).  Older forests with larger trees are generally 
more resistant to threats from natural disturbances (Lesmeister et al. 2021), and avoiding logging would 
make MOG forests more resilient to other threats in the long run by maintaining or increasing ecosystem 
integrity (Rogers et al. 2022).  
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Instead of acknowledging the importance of protec8ng forest carbon stocks and allowing MOG forests to 
con8nue growing and accumula8ng carbon, which in many regions can proceed for decades to centuries, 
the DEIS only references literature that highlights the importance of harvested wood products and ac8ve 
management to enhance resilience.      
 
Recommenda-on to select and modify alterna-ve 3 
 
We strongly recommend selec8ng and modifying alterna8ve 3 rather than the “preferred” alterna8ve 2. 
The preferred alterna?ve 2 prohibits proac?ve stewardship in old-growth forests for the purpose of 
?mber produc?on but s?ll allows commercial logging under the guise of proac?ve management to 
improve resilience and achieve desired condi?ons at the fastest rate.  Alterna?ve 3 is far more 
responsive to EO 14072. It includes stronger protec?on from commercial logging, even though it does 
not men?on the value of large trees and old growth as a natural climate solu?on.  Alterna?ve 3 should 
also include restric?ons on harves?ng “large” trees in mature forests that could become old growth, 
based on their superior resistance to fire in most forest ecosystems and their significant contribu?on to 
carbon stocks and high rates of carbon accumula?on compared with smaller trees.   
 
Statements that achieving desired condi?ons would be quickest in alterna?ve 2 are not based on any 
evidence or scien?fic studies regarding carbon stocks. In fact, research has clearly shown that ac?ve 
management involving tree removal will incur a carbon debt that could take many decades to recover 
before there would be a net increase in carbon stock and accumula?on.  So, it seems illogical that 
alterna?ve 2 would achieve desired results regarding carbon more quickly than other alterna?ves.  
However, it may be argued that ac?ve management could reduce fire risk in some ecosystems more 
quickly than allowing forests to grow into older age classes, but this would mainly apply to selected 
forest types in the West, east of the mountain ranges, and should not be construed as represen?ng 
forests na?onwide. 
 
 
Thank you for your considera?on of these comments and proposed changes. Below is a summary table 
of our recommenda?ons, as well as an appendix including: An Approach to Determine Minimum 
Diameters of Large Trees on the Na8onal Forest System.  
 
Sincerely,  
 

 
Richard A. Birdsey 
Senior Scien?st 
Woodwell Climate Research Center  
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Summary table of key comments: 

Comment Proposed resolu-on 
Ques?on 1. Too much flexibility at the unit level 
that could lead to failure to protect large trees 
and old-growth forests (DEIS p. 16, 29). 

Tighten guidelines for forest management 
ac?ons to prohibit harves?ng of large trees as 
defined by analysis of FIA data. 

Ques?on 2. Proposed standards do not 
strengthen protec?on of MOG forests from 
commercial ?mber harvests, which should be a 
priority to aiain climate mi?ga?on and 
biodiversity goals na?onwide (DEIS p. S-5, S-14, 
32). 

Restrict commercial harvest in roadless and old-
growth areas, similar to restric?ons governing 
tree harves?ng in wilderness areas, including 
harves?ng intended to increase resilience.  
Increasing restric?ons would not create a 
?mber shortage. 

Ques?on 3. Current standards and guidelines fail 
to provide enough restric?ons to protect current 
and future old-growth forests from future 
?mber harvest (DEIS p. S-7, S-11, 33).   

Amend guidance that allows managers to enact 
commercial harvests to aiain other goals such 
as fuel reduc?on, and ins?tute guardrails to 
protect MOG forests. Either end requirements 
to meet ?mber targets, or establish targets for 
other forest uses. 

The DEIS fails to comply with the EO 14072 
mandate to consider the GHG impacts of ac?ve 
management and harves?ng of old-growth and 
large trees.  Rather, it is focused on reducing risk 
from wildfire in the name of promo?ng resilient 
forests. 

The DEIS needs to clearly acknowledge the 
importance of mature and old-growth forests 
on Federal lands for their role in contribu?ng to 
nature-based climate solu?ons by storing large 
amounts of carbon, instead of focusing almost 
exclusively on adap?ng to climate change. 

In the DEIS and Ecological Impacts Analysis, the 
review of carbon cycle and management 
literature is incomplete and misleading.  The 
DEIS is not based on the “best available science” 
with respect to impacts of forest management 
and ?mber harves?ng management on the 
carbon cycle. 

The DEIS omits considera?on of carbon dioxide 
emissions as a result of vegeta?on 
management and harves?ng, an accoun?ng 
error that must be corrected. Harves?ng MOG 
forests emits large quan??es of stored C and 
creates a “carbon debt” that can take 
decades—centuries in some cases—to recoup. 

The “preferred” alterna?ve 2 prohibits proac?ve 
stewardship in old-growth forests for the 
purpose of ?mber produc?on but s?ll allows 
commercial logging under the guise of proac?ve 
management to improve resilience. 

We request the Forest Service to select and 
modify alterna?ve 3 that prohibits the 
commercial logging of large, old trees from all 
mature and old-growth forests on the na?onal 
forest system lands, with few excep?ons as 
necessary to protect lives and property. 

 

  



 

 8 

References 

Bartowitz KJ, Walsh ES, Stenzel JE, Kolden CA and Hudiburg TW (2022) Forest Carbon Emission Sources 
Are Not Equal: Puung Fire, Harvest, and Fossil Fuel Emissions in Context. Front. For. Glob. 
Change 5:867112. doi: 10.3389/ffgc.2022.867112 

Birdsey, Richard,  Andrea Castanho, Richard Houghton, Kathleen Savage (2023b). Middle-aged forests in 
the Eastern U.S. have significant climate mi?ga?on poten?al.  Forest Ecology and Management 548 
(2023) hips://doi.org/10.1016/j.foreco.2023.121373 

Brack, D., R. Birdsey, and W. Walker. (2021) Greenhouse gas emissions from burning US-sourced woody 
biomass in the EU and UK. Chatham House. ISBN: 978 1 78413 493 8. 

Burnei, Miles and Charles Davis, "Geung Out the Cut: Poli?cs and Na?onal Forest Timber Harvests, 
1960-1995." Administra?on & Society V34 (May, 2002), pp. 202-228. 

FAO. 2022. Global forest sector outlook 2050: Assessing future demand and sources of 8mber for a 
sustainable economy – Background paper for The State of the World’s Forests 2022. FAO Forestry 
Working Paper, No. 31. Rome.hips://doi.org/10.4060/cc2265en 

Harris, N.L., Hagen, S.C., Saatchi, S.S. et al. Airibu?on of net carbon change by disturbance type across 
forest lands of the conterminous United States. Carbon Balance Manage 11, 24 (2016). 
hips://doi.org/10.1186/s13021-016-0066-5 

Hessburg, P. F., Charnley, S., Wendel, K. L., White, E. M., Spies, T. A., Singleton, P. H., et al. (2020). The 
1994 Eastside Screens—Large Tree Harvest Limit: Synthesis of Science Relevant to Forest Planning 25 
years Later. Portland, OR: USDA. 

Law, B.E., Hudiburg, T.W., Berner, L.T., Kent, J.J., Buoie, P.C., Harmon, M. (2018). Land use strategies to 
mi?gate climate change in carbon dense temperate forests. Proc. Nat. Acad. Sci. 115(14):3663-3668. 
hips://doi.org/10.1073/pnas.1720064115 

Lawrence, D., Coe, M., Walker, W., Verchot, L., and Vandecar, K. (2022). The unseen effects of 
deforesta?ons: Biophysical effects on climate. Front. For. Glob. 5:756115. doi: 10.3389/ffgc.2022.756115 

Lesmeister, Damon B, Raymond J. Davis, Stan G. Sovern et al. Older forests used by northern spoied 
owls func?oned as fire refugia during large wildfires, 1987–2017, 12 March 2021, PREPRINT (Version 1) 
available at Research Square [hips://doi.org/10.21203/rs.3.rs-280175/v1] 

Leverei, RT, SA Masino, WR Moomaw. 2020. Older eastern white pine trees and stands accumulate 
carbon for many decades and maximize cumula?ve carbon. Fron?ers in Forests and Global Change. 
4:620450. hips://doi.org/10.3389/ffgc.2021.620450 

Lutz JA, Furniss TJ, Johnson DJ, et al. Global importance of large-diameter trees. 2018. Global Ecol 
Biogeogr. 2018;27:849–864. hips://doi.org/10.1111/geb.12747 

about:blank
about:blank
about:blank
about:blank
about:blank


 

 9 

Mildrexler, D. J., Berner, L.T., Law, B. E., Birdsey, R.A., and Moomaw, W. R. (2020) Large Trees Dominate 
Carbon Storage in Forests East of the Cascade Crest in the United States Pacific Northwest. Front. For. 
Glob. Change 3:594274. doi: 10.3389/ffgc.2020.594274; 

Mildrexler, D. J., Berner, L. T., Law, B. E., Birdsey, R. A., & Moomaw, W. R. (2023). Protect large trees for 
climate mi?ga?on, biodiversity, and forest resilience. Conserva8on Science and Prac8ce, 5(7), 
e12944. hips://doi.org/10.1111/csp2.12944 

Oswalt, Sonja N.; Smith, W. Brad; Miles, Patrick D.; Pugh, Scoi A., coords. 2019. Forest Resources of the 
United States, 2017: a technical document suppor?ng the Forest Service 2020 RPA Assessment. Gen. 
Tech. Rep. WO-97. Washington, DC: U.S. Department of Agriculture, Forest Service, Washington Office. 
223 p. hips://doi.org/10.2737/WO-GTR-97. 

Palik, Brian J.; D'Amato, Anthony W., eds. 2024. Ecological silvicultural systems: Exemplary models for 
sustainable forest management. John Wiley and Sons Ltd.  

Peng, L., Searchinger, T.D., Zionts, J. et al. The carbon costs of global wood harvests. Nature 620, 110–115 
(2023). hips://doi.org/10.1038/s41586-023-06187-1 

Rogers, B.M., B. Mackey, T.A. Shestakova, H. Keith, V. Young, C.F. Kormos, D.A. DellaSala, J. Dean, R. 
Birdsey, G. Bush, R.A. Houghton, and W.R. Moomaw. (2022) Using ecosystem integrity to maximize 
climate mi?ga?on and minimize risk in interna?onal forest policy. Fron?ers in Forests and Global Change 
5. hips://doi.org/10.3389/ffgc.2022.929281 

Stephenson, N.L., Das, A.J., Condit, R., Russo, S.E., Baker, P.J., Beckman, N.G., Coomes, D.A., Lines, E.R., et 
al. (2014). Rate of tree carbon accumula?on increases con?nuously with tree size. Nature 
doi:10.1038/nature12914 

Ter-Mikaelian, M. T., S.J. Colombo & J. Chen. (2015). The burning ques?on: Does forest bioenergy reduce 
carbon emissions? A review of common misconcep?ons about forest carbon accoun?ng. Journal of 
Forestry, 113(1), 57–68. hips://doi.org/10.5849/jof.14-016. 

USDA Forest Service. 2023. Future of America’s forests and rangelands: Forest Service 2020 Resources 
Planning Act Assessment. Gen. Tech. Rep. WO-102. Washington, DC. 348 p. hips://doi.org/10.2737/ 
WO-GTR-102. 

USDA Forest Service (2024). Mature and Old-Growth Forests: Defini?on, Iden?fica?on, and Ini?al 
Inventory on Lands Managed by the Forest Service and Bureau of Land Management. Revised. 
hips://www.fs.usda.gov/sites/default/files/fs_media/fs_document/Mature-and-Old-Growth-Forests.pdf 

 
White House. (2022). Execu?ve Order 14072 - Strengthening the Na?on's Forests, Communi?es, and 
Local Economies. 
 

 

  

about:blank
about:blank


 

 10 

APPENDIX:  

An Approach to Determine Minimum Diameters of Large Trees on the Na-onal Forest System 

Dr. Richard Birdsey, Woodwell Climate Research Center and Dr. Dominick A. DellaSala, Wild Heritage 

rbirdsey@woodwellclimate.org, dominick@wild-heritage.org 

Large, old trees represent the most important structural elements of mature and old-growth (MOG) 
forests that are associated with irreplaceable ecosystem services and biodiversity func?ons. However, 
there is no unified defini?on of what cons?tutes a “large” tree that can guide management decisions in 
rela?on to the old growth amendment. While a MOG forest is much more than just the large trees, 
managing for large trees is emphasized in the plan amendment but the defini?on of large has yet to be 
fully realized or consistently applied. Here, we outline two approaches for seung minimum large tree 
diameters: (1) minimum diameter thresholds from the Forest Inventory and Analysis (FIA) defini?ons of 
old growth; and (2) tree diameter distribu?ons associated with stand-age thresholds. 

These approaches can be used to develop guidelines for managing large trees within MOG forests that 
take into account regional and forest type varia?ons. We note that foresters have been defining large 
trees in their management plans for over a century based on return on investment in logging opera?ons 
related to when trees have op?mal economic value. Commonly used is the diameter-at-breast height 
(dbh) in rela?on to when trees culminate growth rates. Although individual tree growth rates are highly 
variable over ?me in most cases, their average dbh and biomass by age classes can be es?mated and 
used to quan?ta?vely iden?fy a minimum dbh for defining large trees.  

Mature and Old-growth Forest Inventory Approach 

The USDA Forest Service (2024) recently published a na?onal inventory of MOG. Regional defini?ons of 
old growth were used as the star?ng point for defining mature and old-growth forests for hundreds of 
forest types.  The inventory document contains details of the variables used in most of the defini?ons.  A 
matrix of regions x forest types (Table 1) shows which regions included large tree diameters as part of 
the old-growth defini?on.  Empty cells in the matrix could be filled in by extrapola?ng es?mates from 
adjacent regions or similar forest types, or by asking regional staff to fill in the blanks.  Empty cells could 
also be filled in using the new approach described herein.  Or, the matrix could be replaced with an 
en?rely new set of minimum diameters calculated from FIA data.   
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Table 1. Minimum diameters (inches) of large trees associated with old-growth forests, according to 
defini?ons adopted by USDA Forest Service (2024). Note that these values were taken from an earlier 
draI of the published inventory and may not represent the final versions of defini?ons. We note that 
smaller trees sizes are required for assessing mature tree large diameters and that these reflect only old 
growth. The President’s execu?ve order refers to mature as well as old growth.  

     

Diameter Distribu?on Approach 

The diameter distribu?on approach starts by defining a minimum age for a mature forest as the age 
associated with the “culmina?on of net primary produc?on” or CNPP, based on FIA growth data.  CNPP is 
func?onally equivalent to “culmina?on of mean annual increment” (CMAI) which is familiar to foresters.  
It can be used for a na?onal set of minimum tree diameters to define “large” trees that accounts for 
regional and forest type variability for both mature and old-growth forests and has the advantage over 
the Table 1 approach that is old growth only and omits mature.  The approach was first documented in 
Birdsey et al. (2023) for defining the minimum stand age associated within a mature forest, followed by 
es?ma?ng the diameter distribu?on at the minimum stand age, and using that distribu?on to iden?fy 
the minimum diameter of a large tree.  The same approach could be used to define a tree as large 
associated with old growth, by selec?ng a set of FIA sample plots around the minimum age classified as 
old growth using FIA stand condi?on variables (e.g., as in Stanke et al. 2000), or another way to define 
the minimum stand age, such as reviewing literature and ecosystem studies. 

Code Forest type group R1-North R2-Rockies R3-Southwest R4-Intermount R5 Pac SW R6-Pac NW R8-South R9-East
100 White / red / jack pine group
120 Spruce / fir group 20 12
140 Longleaf / slash pine group 16
150 Tropical softwoods group
160 Loblolly / shortleaf pine group 16
170 Other eastern softwoods group
180 Pinyon / juniper group 12 12 20
200 Douglas-fir group 21 24 30 30
220 Ponderosa pine group 21 16 18 20 21 30
240 Western white pine group 21 12
260 Fir / spruce / mountain hemlock group 21 16 10 20 30 30
280 Lodgepole pine group 21 10 36 10
300 Hemlock / Sitka spruce group 21 39
320 Western larch group 21
340 Redwood group 40 39
360 Other western softwoods group 21 16 18 30
370 California mixed conifer group 10 39
380 Exotic softwoods group
390 Other softwoods group 10 10
400 Oak / pine group 20
500 Oak / hickory group 14 16
600 Oak / gum / cypress group 8
700 Elm / ash / cottonwood group 14 20 18
800 Maple / beech / birch group 16
900 Aspen / birch group 14 12
910 Alder / maple group
920 Western oak group 4 20
940 Tanoak / laurel group
960 Other hardwoods group
970 Woodland hardwoods group 10
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In Birdsey et al. (2023), FIA data were queried to display the distribu?on of tree diameters and live-tree 
biomass carbon at or near the CNPP age class for mature forests (Figure 1).  Using this distribu?on of 
biomass by diameter class, the tree diameter associated with median biomass was calculated to 
represent the minimum diameter of a large tree associated with mature forests.  Note that the minimum 
diameter using this example is much lower than the minimum diameters chosen by Region 6 for old 
growth in the FIA MOG inventory, because the diameter derived here represents the lower limit for 
“mature” rather than just the lower limit for “old growth,” and the lower limit for mature is associated 
with a younger stage of maturity than used by FIA (Woodall et al. 2023).  Nonetheless, this approach gets 
at mature and not just old growth. This approach would set large tree protec?ons at 13 inches in this 
forest type, considering both mature and old growth condi?ons.  

 

Median dbh = 13 inches

Figure 1. Distribution of biomass carbon stocks (total biomass summed over sample plots, in 
megagrams) by diameter class (inches) at and near the CNPP age for the Gifford Pinchot National 
Forest.  These data represent all species and forest types, and were used to calculate the median 
dbh of 13 inches at CNPP of 45 years.  

Example of diameter limit for 
mature forest, minimum age 

= 45 years
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The diameter distribu?on approach could be used to fill in all of the cells of the matrix (Table 1) or only 
those cells in the matrix lacking lower diameter limits for large trees.  To apply this approach to the FIA 
“Growth Stage System,” and to include a lower diameter limit for old growth, one would need to first 
iden?fy the lower age limit of a mature forest or the lower age limit of an old-growth forest (Woodall et 
al. 2023).  Then the associated diameter limits could be easily derived by calcula?ng the median tree 
diameter associated with biomass carbon stock.  An example calcula?on for old-growth using the 
minimum old-growth age reported in the FIA MOG inventory is shown in Figure 2, which would set large 
tree protec?ons at 29 inches.  An alterna?ve approach to using the median to define the lower dbh 
threshold for a large tree could be used, such as selec?ng a different point on the diameter distribu?on, 
say one or two standard devia?ons (+/-) from the mean. This would allow for adjus?ng diameters down 
in produc?ve old growth to protect more large trees and up in produc?ve mature stands where large 
tree sizes are present at smaller size classes.  
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Pinchot National Forest.  These data represent all species and forest types, and were used to 
calculate the median dbh of 29 inches at age 200 years.  

Example of diameter limit for 
old-growth forest, minimum 

age = 200 years
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