
 

 

 
October 16, 2018 
 
Oregon Department of Energy (Lesley.Jantarasami@oregon.gov)  
Oregon Global Warming Commission (Angus Duncan; aduncan@b-e-f.org) 
Cc: Cathy Macdonald (OGWC member; cmacdonald@tnc.org) 
 
Re: Support for Resolution (2018-X) of the Oregon Global Warming Commission (OGWC) 
Forest Carbon Accounting Project Reporting and Related Comments for the Public Record 
 
As Chief Scientist of the Geos Institute (Ashland, Oregon) and member of both the governor’s 
task force on forest carbon assigned to the preliminary report to the legislature, and the ODF 
forest carbon stakeholder group now tasked with follow up reporting, I would like to offer my 
support for the proposed resolution along with comments noted below for the public record.  
 
Geos Institute (www.geosinstitute.org) is a science-based organization that works on preparing 
communities, drinking water providers, and forest managers for rapidly advancing climate 
change. The latest IPCC report1 is a stark reminder to the world that we have at best 12 years to 
drastically cut emissions, lest the damages from climate change to people, natural systems, and 
the planet will only escalate. This follows on the heels of the second warning to humanity2 issued 
by thousands of scientists calling on governments to act on behalf of a safe climate. The sense of 
global urgency provides states like Oregon with a unique opportunity to be a global climate 
leader, which is especially important given the recalcitrant and regressive policies of the Trump 
administration. My career has focused on forest ecosystem biodiversity and carbon inventories, 
climate change planning, and wildfire ecology in Oregon and internationally. Thus, I’m very 
familiar with the latest research including primary research that my colleagues and I have 
conducted on these topics as summarized herein.  
 

§ Oregon’s forests are among the most carbon dense on the planet; however, they differ in carbon 
stores and biodiversity by forest age classes (e.g., older forests store far greater carbon than 
younger forests; Smithwick 2002, Mackey et al. 2013; Frey et al. 2016) and management 
practices (public lands store more than private).  

§ Almost three-quarters (73%) of net carbon stores are found in publicly owned (mostly federal) 
Oregon forests comprising 65% of total forested acres; carbon stores are increasing on these 
lands. During a ten-year period for which the forest carbon task force received FIA data from the 
Forest Service, these forests were withdrawing far more carbon from the atmosphere than they 
were losing to in-forest decomposition, combustion, and harvest. This is true in significant part 
because harvest from federal forests has been much reduced over the last 25 years (see Krankina 
et al. 2012, 2014; Law et al. 2018).  Privately owned forests comprise 36% of forest acres and 
account for 28% of carbon stores.  These lands are also withdrawing more atmospheric carbon 
                                                   
1 https://www.ipcc.ch/news_and_events/pr_181008_P48_spm.shtml 
2 https://academic.oup.com/bioscience/article/67/12/1026/4605229 
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than they are losing, but the margin is much smaller after netting against carbon losses to 
harvest3. Carbon densities (carbon/area) are higher for federal forestlands (0.22 to 0.246 
Tg/hectare) and lower for privately owned forestlands (0.19 to 0.204 Tg/hectare) (also see 
Krankina et al. 2014). The state should recognize the benefits of older forests and build on gains 
in carbon stored provided by the Northwest Forest Plan (Krankina et al. 2012). Older forests hold 
carbon for centuries (continue sequestering >800 years, Keith et al. 2009) and forestry should 
maximize their occurrence. 
 

Proportion of total carbon stores 
in forests contributed by different 
ownerships for forested lands 
within those properties (Oregon 
Global Warming Commission 
2018).   
 
 
 
 
 
 

§ Recognize how seriously depleted carbon stocks have become relevant to pre-logging historic 
baselines. Most of the state’s and region’s old-growth forests were logged decades ago 
(Wimberly et al. 2000, Strittholt et al. 2006). This carbon has an atmospheric “hang time” 
spanning human generations. The depleted stock and reduced sequestration potential need to be 
built back up through restoration, reforestation, and afforestation (Law et al. 2018).  

§ Reform forestry by ending the practice of clearcut and post-fire “salvage” logging and other 
climate unsafe measures (e.g., pesticides, herbicides, road building all produce emissions). Law 
et al. (2018) recommend more than doubling timber rotation intervals on private lands from 35 to 
80 years and reducing logging on federal lands by 50% to increase sequestration and storage 
potential of forests. The state should adopt these and their related recommendations. 

§ Wood product stores are no substitute for forests as natural climate solutions (Griscom et al. 
2018). The evidence is that significant amounts of carbon are lost at each stage in timber harvest 
and processing into wood products, and in decomposition at the end of useful product life.  By 
contrast, a forest stores carbon more effectively and for longer periods than do wood products 
derived from harvested trees4.  While individual trees die and release carbon, the forest can 
continue to renew itself and maintain quantities of sequestered carbon for multiple human 
generations (wood products cannot make this claim). 

                                                   
3 Harvest losses occur as trees are felled and branches removed in the forest, and again when logs are milled leaving residue, and again when 
wood products age out and are disposed of.  When disposition is into a landfill, decomposition and release of carbon back to the atmosphere may 
take place over decades. 
4Average estimated carbon lifespan of dimension lumber wood products in buildings is 50 – 75 years, extended to 200 years for landfilled 
portion.  The same figure for all harvested stem carbon, taking into account carbon lost during manufacture, use and disposition, is 43 years.   
Average potential carbon lifespan of trees left in Oregon forests is 87 – 200 years. (Harmon 2018) 



 3 

§ Wood product store estimates need to be based on best available science. There is much 
uncertainty about wood product stores that require a regionally specific literature review by 
ODF. I have included five steps outlined on from pp. 20-21 of the OGWC (2018; and personal 
communication, Dr. Mark Harmon, OSU) report for calculating wood products carbon pools.   
1.     Count carbon loss associated with in-forest (in-boundary) harvest where roots, stumps and 
branches are stripped from stems and burned or left to decompose and release carbon to the 
atmosphere (~35% of total contained carbon in a tree). 
2.     Count carbon emissions associated with operation of extraction, transportation and milling 
equipment (out-of-boundary). 
3.     Account for carbon associated with residue from milling stems into marketable wood 
products, depending on how the residue is disposed of.  For example, bark and chipped residues 
may be burned for energy or marketed as mulch or ground covering.  Combustion results in 
immediate carbon return to the atmosphere, while for other uses decomposition and carbon 
return may take place over months or years. 
4.     Net carbon in products entering the wood products pool against substitution and/or leakage 
effects (see Law et al. 2018). 
5.     Net end-of-cycle wood products carbon emissions released from the wood products pool 
(through decomposition or combustion) against beginning-of-cycle carbon deposits into the 
pool.  Durable wood products add carbon stores to the wood products pool where they endure for 
varied lengths of time.  Simultaneously with carbon entering the pool in this way, carbon 
is leaving the pool as structures are demolished and materials disposed.  Well-designed and 
operated landfills may contain some part of carbon stores for decades before materials 
decompose and return carbon to the atmosphere, while less durable forms of disposition will 
result in earlier such carbon returns. 

In sum, OGWC (2018) concluded:  
§ “using historical data on harvest levels, the path of manufacturing, product uses and lifespans, as 

well a fate after disposal, approximately 1067 Tg C have been harvested and 247 Tg C of solid 
product-related carbon has accumulated between 1900 and 2016 (Figure 7) (Harmon 2018d).  
This means that 23% of the carbon harvested from forests over this time period is currently 
stored in solid wood products that are either being used or have been disposed.  The majority 
of these stores (68%) produced from stem wood and in the form of products in use have an 
average lifespan is 43 years; however, the fastest growing store is disposed products principally 
in landfills.  As harvest and mills become more efficient, the amount of stem wood captured in 
product can be expected to increase.  It is less clear whether buildings and other wood products 
will have longer or shorter lifespans.” (emphasis added) (also see Law et al. 2018 regarding 
lifespan of buildings and over estimation of wood product stores often cited). 

§ Wildfires are not a major source of emissions especially when compared with logging. Wildfires 
are widely thought to be major sources of forest carbon released to the atmosphere. Amounts of 
carbon released to the atmosphere in certain very large, severe fires can be meaningful and 
substantial5.  However, on average, for the period 2001-2015, forest fires in Oregon released 

                                                   
5Between 14 and 18 million tons of carbon dioxide were released in the 2005 Biscuit fire, an amount equal to roughly a quarter of Oregon’s 
overall non-forest emissions in 2005. (Campbell, Donato et al, “Pyrogenic carbon emission from a large wildfire in Oregon”, 2007 



 4 

around 6.9 million tons CO2e annually6 to the atmosphere, or a quantity equal to about 11% of 
all Oregon non-forest greenhouse gas emissions.  This is substantially less than the net amounts 
of carbon annually withdrawn from the atmosphere by Oregon’s forests during this same period 
(also see Meigs et al. 2009, Mitchell et al. 2009).  Current analysis also shows that treatments 
which rely on medium to heavy thinning result in reduced carbon stores that do not recover in 
any meaningful time period (see Law et al. 2013). Thus, the state unfortunately focuses way too 
much attention on wildfire emissions at the expense of the greater and much neglected emissions 
coming from forestry.  

§ Wildfire management will continue to be an important part of forest practices especially where 
human life, health and public safety are at risk; and the effects of climate change can upend 
many assumptions about forest management overall.  That said, wildfire is an essential and 
unavoidable element in Oregon forest ecosystems, so eliminating or suppressing normative 
occurrences of fire cannot be a preferred option for reducing Oregon’s greenhouse gas emissions.  

§ Reform forestry practices that contribute to uncharacteristic fires. Based on recent studies in 
southwest Oregon (Zald and Dunn 2018) and the Klamath Mountains (Odion et al. 2004), 
industrial-logged landscapes with a preponderance of tree plantations burn hottest in fires and 
therefore are most likely to generate the greatest emissions. By comparison, wilderness, parks, 
roadless areas, and other protected designations burn in patterns typical of historical conditions 
(Bradley et al. 2014) and have higher carbon storage potential. Thus, the state needs to end the 
practice of clearcut logging and post-fire salvage (see Thompson et al. 2007) that contribute to 
uncharacteristic fire intensities and diminished carbon capacity.  

§ Incentivize carbon offsets as a compliment to reformed forestry practices. Offsets can help level-
the-economic-playing-field for conservation by extending timber harvest rotations, increasing 
stream buffer widths, and set asides. Offsets should complement -- not replace – much needed 
regulatory reforms. Forestry needs to have a hard cap on emissions in a regulatory sense that is 
climatically meaningful rather than an overreliance on market-based incentives that may or may 
not be climatically meaningful. This means measurable and enforceable improvements are 
needed over business-as-usual logging practices that can remain in place long-term (e.g., 100 
years). Anything else is superfluous climatically.  
 
In closing, I want to restate the main areas that need attention in getting Oregon to be the first 
carbon neutral state in the nation:  
 

(1) Reform forestry practices to be climate smart by ending practices that contribute to significant 
logging emissions, reduced storage and sequestration potential, and uncharacteristic wildfires 
(e.g., clearcut logging, post-fire salvage, road building, pesticides/herbicides).  

(2) Store more carbon in forests by protecting older carbon dense forests and extending timber 
harvest rotations on private lands.  

(3) Emphasize reforestation (using native seed sources and tree seedling densities that do not 
exacerbate wildfires) and afforestation (fallowed fields).  

                                                   
6 Law et al, PNAS January 22, 2018 
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(4) Ensure science-based life cycle analyses are used in estimating stocks and flows of carbon in 
wood products (adopt the five steps above).  

(5) Incentivize climatically meaningful offsets as complimentary to regulatory reforms.  
 
Oregon forests hold significant carbon stores but their carbon and biodiversity values differ 
depending on landownerships, forest management practices, and forest age classes. Changes in 
management through improved regulations, incentives and offset mechanisms are needed to 
optimize carbon stored in forests overtime. Doing so will provide the state with co-benefits in the 
form of clean water, abundant fish and wildlife populations, pollination services (Brandt et al. 
2014, Strassburg et al. 2017), and a climate-smart timber industry. 
 
Thank you for considering my testimony for the public record. 
 
 
Dominick A. DellaSala, Ph. D 
Chief Scientist 
Geos Institute 
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