
Comment on Lake Tarleton IRP Environmental Assessment   #56394:   Logging and mercury 
concentrations in waterbodies:

The Lake Tarleton EA failed to incorporate/address the impairments and restoration plans for 
the water bodies in the proposed project area. 

Lake Tarleton, Lake Katherine, Eastman Brook and Lake Armington all are classed as impaired
waters by NH DES. These lakes all contain mercury.



             https://mywaterway.epa.gov/community/Lake%20Katherine%20piermont%20nh/overview

Eastman Brook (13 miles) is an impaired stream, for mercury and pH, with a restoration plan.
The 1860 map of Warren shows the Cross Mine above and north of where the main road intersects 
Charleston Rd.

https://mywaterway.epa.gov/community/Lake%20Katherine%20piermont%20nh/overview


Lake Tarleton, has a restoration plan:

Lake Katherine has a restoration plan:

Armington Lake has a restoration plan:



The Lake Tarleton Logging Project (“IRP”) documents failed to incorporate the data on 
potential of logging to increase mercury concentrations in nearby water bodies. An increase in 
mercury in the watershed and water bodied would affect fish, otters, beavers, loons, great blue herons, 
mergansers, ospreys and other birds that feed on fish, insects, birds and humans who eat fish from any 
of the lakes that abut the proposed logging. The documents failed to account for the combined effect
of beaver dams, climate change and logging, on mercury concentrations.

“Environmental contamination with mercury is a particular concern for beavers as it has an ability to 
accumulate in food webs and is lethal (Borcher et at., 2019).” p. 278 

Beavers: Ecology, Behavior, Conservation and Management by Roisin Campbell Palmer, Derek Gow, 
Robert Needham, Simon Jones and Frank Rosell, Pelagic Publishing, Exeter, UK., 2015

“... numerous studies reported that phytoplankton absorbs MeHg by passive diffusion, therefore, there 
is a risk that this contaminant formed in beaver ponds can enter to aquatic food chain (Mason et 
al. 1996, Moye et al. 2002, Pickhardt and Fisher 2007).

Data indicates that logging increases mercury concentrations in water bodies:
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Neither the Lake Tarleton Draft Environmental Assessment nor the Biological Assessment contain the 
word mercury.
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The Lake Tarleton Logging Project EA and other documents failed to take the best science into
account, most importantly, recent data on climate change which shows that intact forests
accomplish USFS habitat diversity and carbon sequestration goals:

Ford, S. E., and Keeton, W. E. (2017). Enhanced carbon storage through management for old-growth 

characteristics in northern hardwoods. Ecosphere 8, 1–20. doi: 10.1002/ecs2.1721

CrossRef Full Text | Google Scholar

Funk, J. M., Aguilar-Amuchastegui, N., Baldwin-Cantello, W., Busch, J., Chuvasov, E., Evans, T., et al. 

(2019). Securing the climate benefits of stable forests. Clim. Policy. doi: 

10.1080/14693062.2019.1598838

CrossRef Full Text | Google Scholar   

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/old-growth-forest

Anderson, K., and Peters, G. (2016). The trouble with negative emissions. Science 354, 182–183 doi: 

10.1126/science.aah4567

PubMed Abstract | CrossRef Full Text | Google Scholar

Askins, R. A. (2014). Saving the World's Deciduous Forests: Ecological Perspectives From East Asia, 

North America, and Europe. New Haven, CT: Yale University Press.

Google Scholar

Bradley, C. M., Hanson, C. T., and DellaSala, D. A. (2016). Does increased forest protection correspond 

to higher fire severity in frequent-fire forests of the western United States? Ecosphere 7:e01492. doi: 

10.1002/ecs2.1492

CrossRef Full Text | Google Scholar

Cohen, J. D. (1999). Reducing the Wildland Fire Threat to Homes: Where and How Much? U.S.D.A 

Forest Service Gen.Tech. Rep., PSW-GTR-173, 189-195. Available online 

at: https://www.fs.fed.us/rm/pubs_other/rmrs_1999_cohen_j001.pdf 

Google Scholar

Cordell, H. K. (2012). Outdoor Recreation Trends and Futures: A Technical Document Supporting the 

Forest Service 2010 RPA Assessment. Asheville, NC: United States Department of Agriculture, Southern

Research Station. Available online at: https://www.srs.fs.usda.gov/pubs/gtr/gtr_srs150.pdf

Google Scholar

Databasin (2019). Available online 

at: https://databasin.org/datasets/68c240fb9dc14fda8ccd965064fb3321 

https://databasin.org/datasets/68c240fb9dc14fda8ccd965064fb3321
http://scholar.google.com/scholar_lookup?author=H.+K.+Cordell+&publication_year=2012&title=Outdoor+Recreation+Trends+and+Futures%3A+A+Technical+Document+Supporting+the+Forest+Service+2010+RPA+Assessment
https://www.srs.fs.usda.gov/pubs/gtr/gtr_srs150.pdf
http://scholar.google.com/scholar_lookup?author=J.+D.+Cohen+&publication_year=1999&title=Reducing+the+Wildland+Fire+Threat+to+Homes%3A+Where+and+How+Much%3F+U.S.D.A+Forest+Service+Gen.Tech.+Rep.,+PSW-GTR-173,+189-195
https://www.fs.fed.us/rm/pubs_other/rmrs_1999_cohen_j001.pdf
http://scholar.google.com/scholar_lookup?author=C.+M.+Bradley&author=C.+T.+Hanson&author=D.+A.+DellaSala+&publication_year=2016&title=Does+increased+forest+protection+correspond+to+higher+fire+severity+in+frequent-fire+forests+of+the+western+United+States%3F&journal=Ecosphere&volume=7&pages=e01492
https://doi.org/10.1002/ecs2.1492
http://scholar.google.com/scholar_lookup?author=R.+A.+Askins+&publication_year=2014&title=Saving+the+World's+Deciduous+Forests%3A+Ecological+Perspectives+From+East+Asia,+North+America,+and+Europe.
http://scholar.google.com/scholar_lookup?author=K.+Anderson&author=G.+Peters+&publication_year=2016&title=The+trouble+with+negative+emissions&journal=Science&volume=354&pages=182-183
https://doi.org/10.1126/science.aah4567
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=27738161
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/old-growth-forest
http://scholar.google.com/scholar_lookup?author=J.+M.+Funk&author=N.+Aguilar-Amuchastegui&author=W.+Baldwin-Cantello&author=J.+Busch&author=E.+Chuvasov&author=T.+Evans+&publication_year=2019&title=Securing+the+climate+benefits+of+stable+forests&journal=Clim.+Policy.
https://doi.org/10.1080/14693062.2019.1598838
http://scholar.google.com/scholar_lookup?author=S.+E.+Ford&author=W.+E.+Keeton+&publication_year=2017&title=Enhanced+carbon+storage+through+management+for+old-growth+characteristics+in+northern+hardwoods&journal=Ecosphere&volume=8&pages=1-20
https://doi.org/10.1002/ecs2.1721


Google Scholar

Department of Environmental Management (1999). Old Growth Policy. State of Massachusetts, Division

of Forest and Parks, Bureau of Forestry.

Google Scholar

Division for Sustainable Development Goals (2015). Sustainable Development Goals. Knowledge 

Platform, United Nations. Available online at: https://sustainabledevelopment.un.org/?menu=1300 

Google Scholar

Duveneck, M. J., and Thompson, J. R. (2019). Social and biophysical determinants of future forest 

conditions in New England: effects of a modern land-use regime. Global Environ. Change 55, 115–129. 

doi: 10.1016/j.gloenvcha.2019.01.009

CrossRef Full Text | Google Scholar

Erb, K.-H., Kastner, T., Plutzar, C., Bais, A. L. S., Carvalhais, N., Fetzel, T., et al. (2018). Unexpectedly 

large impact of forest management and grazing on global vegetation biomass. Nature 553, 73–76. doi: 

10.1038/nature25138

PubMed Abstract | CrossRef Full Text | Google Scholar

Fargione, J. E., Bassett, S., Boucher, T, Bridgham, S. D., Conant, R. T., Cook-Patton, S. C., et al. (2018). 

Natural climate solutions for the United States. Sci Adv. 4:eaat1869. doi: 10.1126/sciadv.aat1869

PubMed Abstract | CrossRef Full Text | Google Scholar

Food Agriculture Organization (2019). Food Agriculture Organization of the United Nations. Available 

online at: http://www.fao.org/home/en/ 

Google Scholar

Forest Declaration (2014). New York Declaration on Forests. Available online at: Available online 

at: http://forestdeclaration.org/about/ 

Google Scholar

Foster, D. R., Donahue, B. M., Kittredge, D. B., Lambert, K. F., Hunter, M. L., Hall, B. R., et al. 

(2010). Wildlands and Woodlands: A Vision for the New England Landscape. Cambridge, MA: Harvard

University Press. Available online 

at: https://www.wildlandsandwoodlands.org/sites/default/files/Wildlands%20and%20Woodlands

%20New%20England.pdf

Google Scholar

http://scholar.google.com/scholar_lookup?author=D.+R.+Foster&author=B.+M.+Donahue&author=D.+B.+Kittredge&author=K.+F.+Lambert&author=M.+L.+Hunter&author=B.+R.+Hall+&publication_year=2010&title=Wildlands+and+Woodlands%3A+A+Vision+for+the+New+England+Landscape.
https://www.wildlandsandwoodlands.org/sites/default/files/Wildlands%20and%20Woodlands%20New%20England.pdf
https://www.wildlandsandwoodlands.org/sites/default/files/Wildlands%20and%20Woodlands%20New%20England.pdf
http://scholar.google.com/scholar_lookup?publication_year=2014&title=New+York+Declaration+on+Forests
http://forestdeclaration.org/about/
http://scholar.google.com/scholar_lookup?publication_year=2019&title=Food+Agriculture+Organization+of+the+United+Nations
http://www.fao.org/home/en/
http://scholar.google.com/scholar_lookup?author=J.+E.+Fargione&author=S.+Bassett&author=T+Boucher&author=S.+D.+Bridgham&author=R.+T.+Conant&author=S.+C.+Cook-Patton+&publication_year=2018&title=Natural+climate+solutions+for+the+United+States&journal=Sci+Adv.&volume=4&pages=eaat1869
https://doi.org/10.1126/sciadv.aat1869
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=30443593
http://scholar.google.com/scholar_lookup?author=K.+-H.+Erb&author=T.+Kastner&author=C.+Plutzar&author=A.+L.+S.+Bais&author=N.+Carvalhais&author=T.+Fetzel+&publication_year=2018&title=Unexpectedly+large+impact+of+forest+management+and+grazing+on+global+vegetation+biomass&journal=Nature&volume=553&pages=73-76
https://doi.org/10.1038/nature25138
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=29258288
http://scholar.google.com/scholar_lookup?author=M.+J.+Duveneck&author=J.+R.+Thompson+&publication_year=2019&title=Social+and+biophysical+determinants+of+future+forest+conditions+in+New+England%3A+effects+of+a+modern+land-use+regime&journal=Global+Environ.+Change&volume=55&pages=115-129
https://doi.org/10.1016/j.gloenvcha.2019.01.009
http://scholar.google.com/scholar_lookup?publication_year=2015&title=Sustainable+Development+Goals.+Knowledge+Platform,+United+Nations
https://sustainabledevelopment.un.org/?menu=1300
http://scholar.google.com/scholar_lookup?publication_year=1999&title=Old+Growth+Policy
http://scholar.google.com/scholar_lookup?publication_year=2019


Frumkin, H., Bratman, G. N., Breslow, S. J., Cochran, B., Kahn, P. H. Jr., Lawler, J. J., et al. (2017). 

Nature contact and human health: a research agenda. Environ. Health Perspect. 125:075001. doi: 

10.1289/EHP1663

PubMed Abstract | CrossRef Full Text | Google Scholar

CrossRef Full Text | Google Scholar

Goodwin, S. E., and Shriver, W. G. (2014). Using a bird community index to evaluate national parks in 

the urbanized national capital region. Urban Ecosyst. 17, 979–990. doi: 10.1007/s11252-014-0363-2

CrossRef Full Text | Google Scholar

Griscom, B. W., Adams, J., Ellis, P. W., Houghton, R. A., Lomax, G., Miteva, D. A., et al. (2017). Natural 

climate solutions. Proc. Natl. Acad. Sci. U.S.A 114, 11645–11650. doi: 10.1073/pnas.1710465114

PubMed Abstract | CrossRef Full Text | Google Scholar

Hansen, M. M., Jones, R., and Tocchini, K. (2017). Shinrin-Yoku (forest bathing) and nature therapy: a 

state-of-the-art review. Int. J. Environ. Res. Public Health 14:851. doi: 10.3390/ijerph14080851

PubMed Abstract | CrossRef Full Text | Google Scholar

Harmon, M. E., Ferrell, W. K., and Franklin, J. F. (1990). Effects on carbon storage of conversion of old-

growth forests to young forests. Science 247, 699–702. doi: 10.1126/science.247.4943.699

PubMed Abstract | CrossRef Full Text | Google Scholar

Harris, N. L., Hagen, S. C., Saatchi, S. S., Pearson, T. R. H., Woodall, C. W., Domke, G. M., et al. (2016). 

Attribution of net carbon change by disturbance type across forest lands of the conterminous United 

States. Carbon Balance Manag. 11:24. doi: 10.1186/s13021-016-0066-5

PubMed Abstract | CrossRef Full Text | Google Scholar

Herbeck, L. A., and Larsen, D. R. (1999). Plethodontid salamander response to silvicultural practices in 

Missouri Ozark forests. Conserv. Biol. 13, 623–632. doi: 10.1046/j.1523-1739.1999.98097.x

CrossRef Full Text | Google Scholar

Houghton, R. A., and Nassikas, A. A. (2018). Negative emissions from stopping deforestation and forest 

degradation, globally. Glob. Change Biol. 24, 350–359. doi: 10.1111/gcb.13876

PubMed Abstract | CrossRef Full Text | Google Scholar

Intergovernmental Panel on Climate Change (2013). “Summary for policymakers,” in Climate Change 

2013: The Physical Science Basis. Contribution of Working Group I to the Fifth Assessment Report of 

the Intergovernmental Panel on Climate Change, eds T. F. Stocker, D. Qin, G.-K. Plattner, M. Tignor, S. 

K. Allen, J. Boschung, A. Nauels, Y. Xia, V. Bex, and P. M. Midgley (New York, NY: Cambridge 

University Press). Available online at: https://www.ipcc.ch/report/ar5/wg1/.

https://www.ipcc.ch/report/ar5/wg1/
http://scholar.google.com/scholar_lookup?author=R.+A.+Houghton&author=A.+A.+Nassikas+&publication_year=2018&title=Negative+emissions+from+stopping+deforestation+and+forest+degradation,+globally&journal=Glob.+Change+Biol.&volume=24&pages=350-359
https://doi.org/10.1111/gcb.13876
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=28833909
http://scholar.google.com/scholar_lookup?author=L.+A.+Herbeck&author=D.+R.+Larsen+&publication_year=1999&title=Plethodontid+salamander+response+to+silvicultural+practices+in+Missouri+Ozark+forests&journal=Conserv.+Biol.&volume=13&pages=623-632
https://doi.org/10.1046/j.1523-1739.1999.98097.x
http://scholar.google.com/scholar_lookup?author=N.+L.+Harris&author=S.+C.+Hagen&author=S.+S.+Saatchi&author=T.+R.+H.+Pearson&author=C.+W.+Woodall&author=G.+M.+Domke+&publication_year=2016&title=Attribution+of+net+carbon+change+by+disturbance+type+across+forest+lands+of+the+conterminous+United+States&journal=Carbon+Balance+Manag.&volume=11&pages=24
https://doi.org/10.1186/s13021-016-0066-5
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=27909460
http://scholar.google.com/scholar_lookup?author=M.+E.+Harmon&author=W.+K.+Ferrell&author=J.+F.+Franklin+&publication_year=1990&title=Effects+on+carbon+storage+of+conversion+of+old-growth+forests+to+young+forests&journal=Science&volume=247&pages=699-702
https://doi.org/10.1126/science.247.4943.699
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=17771887
http://scholar.google.com/scholar_lookup?author=M.+M.+Hansen&author=R.+Jones&author=K.+Tocchini+&publication_year=2017&title=Shinrin-Yoku+(forest+bathing)+and+nature+therapy%3A+a+state-of-the-art+review&journal=Int.+J.+Environ.+Res.+Public+Health&volume=14&pages=851
https://doi.org/10.3390/ijerph14080851
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=28788101
http://scholar.google.com/scholar_lookup?author=B.+W.+Griscom&author=J.+Adams&author=P.+W.+Ellis&author=R.+A.+Houghton&author=G.+Lomax&author=D.+A.+Miteva+&publication_year=2017&title=Natural+climate+solutions&journal=Proc.+Natl.+Acad.+Sci.+U.S.A&volume=114&pages=11645-11650
https://doi.org/10.1073/pnas.1710465114
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=29078344
http://scholar.google.com/scholar_lookup?author=S.+E.+Goodwin&author=W.+G.+Shriver+&publication_year=2014&title=Using+a+bird+community+index+to+evaluate+national+parks+in+the+urbanized+national+capital+region&journal=Urban+Ecosyst.&volume=17&pages=979-990
https://doi.org/10.1007/s11252-014-0363-2
http://scholar.google.com/scholar_lookup?author=J.+M.+Funk&author=N.+Aguilar-Amuchastegui&author=W.+Baldwin-Cantello&author=J.+Busch&author=E.+Chuvasov&author=T.+Evans+&publication_year=2019&title=Securing+the+climate+benefits+of+stable+forests&journal=Clim.+Policy.
https://doi.org/10.1080/14693062.2019.1598838
http://scholar.google.com/scholar_lookup?author=H.+Frumkin&author=G.+N.+Bratman&author=S.+J.+Breslow&author=B.+Cochran&author=P.+H.+Kahn&author=J.+J.+Lawler+&publication_year=2017&title=Nature+contact+and+human+health%3A+a+research+agenda&journal=Environ.+Health+Perspect.&volume=125&pages=075001
https://doi.org/10.1289/EHP1663
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=28796634


Google Scholar

Intergovernmental Panel on Climate Change (2014). “Summary for policymakers,” in Climate Change 

2014: Impacts, Adaptation, and Vulnerability. Part A: Global and Sectoral Aspects. Contribution of 

Working Group II to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change, 

eds C. B. Field, V. R. Barros, D. J. Dokken, K. J. Mach, M. D. Mastrandrea, T. E. Bilir, M. Chatterjee, K. 

L. Ebi, Y. O. Estrada, R. C. Genova, B. Girma, E. S. Kissel, A. N. Levy, S. Maccracken, P. R. Mastrandrea, 

and L. L. White (New York, NY: Cambridge University Press). Available online 

at: https://www.ipcc.ch/report/ar5/wg2/.

Google Scholar

Intergovernmental Panel on Climate Change (2018). “Summary for Policymakers,” in Global warming 

of 1.5°C. An IPCC Special Report on the impacts of global warming of 1.5°C Above Pre-Industrial 

Levels and Related Global Greenhouse Gas Emission Pathways, in the Context of Strengthening the 

Global Response to the Threat of Climate Change, Sustainable Development, and Efforts to Eradicate 

Poverty, eds V. Masson-Delmotte, P. Zhai, H. O. Pörtner, D. Roberts, J. Skea, P. R. Shukla, A. Pirani, W. 

Moufouma-Okia, C. Péan, R. Pidcock, S. Connors, J. B. R. Matthews, Y. Chen, X. Zhou, M. I. Gomis, E. 

Lonnoy, T. Maycock, M. Tignor, and T. Waterfield. (Geneva: World Meteorological Society). Available 

online at: https://www.ipcc.ch/sr15/.

Google Scholar

Intergovernmental Science-Policy Platform on Biodiversity Ecosystem Services (IPBES). (2019). 

Available online at: https://www.ipbes.net/

Google Scholar

International Union for Conservation of Nature (2019). IUCN Red List of Threatened Species Available 

online at: https://www.iucnredlist.org/ 

PubMed Abstract | Google Scholar

Jenkins, C. N., Van Houtan, K. S., Pimm, S. L., and Sexton, J. O. (2015). US protected lands mismatch 

biodiversity priorities. Proc. Natl. Acad. Sci.U.S.A. 112, 5081–5086. doi: 10.1073/pnas.1418034112

PubMed Abstract | CrossRef Full Text | Google Scholar

Karjalainen, E., Sarjala, T., and Raitio, H. (2010). Promoting human health through forests: overview 

and major challenges. Environ. Health Prev. Med. 15, 1–8. doi: 10.1007/s12199-008-0069-2

PubMed Abstract | CrossRef Full Text | Google Scholar

Keeton, W. S., Whitman, A. A., McGee, G. C., and Goodale, C. L. (2011). Late-successional biomass 

development in northern hardwood-conifer forests of the Northeastern United States. Forest Sci. 57, 

489–505. doi: 10.1093/forestscience/57.6.489

CrossRef Full Text | Google Scholar

http://scholar.google.com/scholar_lookup?author=W.+S.+Keeton&author=A.+A.+Whitman&author=G.+C.+McGee&author=C.+L.+Goodale+&publication_year=2011&title=Late-successional+biomass+development+in+northern+hardwood-conifer+forests+of+the+Northeastern+United+States&journal=Forest+Sci.&volume=57&pages=489-505
https://doi.org/10.1093/forestscience/57.6.489
http://scholar.google.com/scholar_lookup?author=E.+Karjalainen&author=T.+Sarjala&author=H.+Raitio+&publication_year=2010&title=Promoting+human+health+through+forests%3A+overview+and+major+challenges&journal=Environ.+Health+Prev.+Med.&volume=15&pages=1-8
https://doi.org/10.1007/s12199-008-0069-2
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=19568838
http://scholar.google.com/scholar_lookup?author=C.+N.+Jenkins&author=K.+S.+Van+Houtan&author=S.+L.+Pimm&author=J.+O.+Sexton+&publication_year=2015&title=US+protected+lands+mismatch+biodiversity+priorities&journal=Proc.+Natl.+Acad.+Sci.U.S.A.&volume=112&pages=5081-5086
https://doi.org/10.1073/pnas.1418034112
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=25847995
http://scholar.google.com/scholar_lookup?publication_year=2019&title=IUCN+Red+List+of+Threatened+Species
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=30002597
https://www.iucnredlist.org/
http://scholar.google.com/scholar_lookup?publication_year=2019
https://www.ipbes.net/
http://scholar.google.com/scholar_lookup?publication_year=2018&title=%E2%80%9CSummary+for+Policymakers,%E2%80%9D&journal=Global+warming+of+1.5%C2%B0C.+An+IPCC+Special+Report+on+the+impacts+of+global+warming+of+1.5%C2%B0C+Above+Pre-Industrial+Levels+and+Related+Global+Greenhouse+Gas+Emission+Pathways,+in+the+Context+of+Strengthening+the+Global+Response+to+the+Threat+of+Climate+Change,+Sustainable+Development,+and+Efforts+to+Eradicate+Poverty
https://www.ipcc.ch/sr15/
http://scholar.google.com/scholar_lookup?publication_year=2014&title=%E2%80%9CSummary+for+policymakers,%E2%80%9D&journal=Climate+Change+2014%3A+Impacts,+Adaptation,+and+Vulnerability.+Part+A%3A+Global+and+Sectoral+Aspects.+Contribution+of+Working+Group+II+to+the+Fifth+Assessment+Report+of+the+Intergovernmental+Panel+on+Climate+Change
https://www.ipcc.ch/report/ar5/wg2/
http://scholar.google.com/scholar_lookup?publication_year=2013&title=%E2%80%9CSummary+for+policymakers,%E2%80%9D&journal=Climate+Change+2013%3A+The+Physical+Science+Basis.+Contribution+of+Working+Group+I+to+the+Fifth+Assessment+Report+of+the+Intergovernmental+Panel+on+Climate+Change


Keeton, W. S. (2018). “Source or sink? Carbon dynamics in old-growth forests and their role in climate 

change mitigation,” in Ecology and Recovery of Eastern Old-growth Forests, eds A. Barton and W. S. 

Keeton (Washington, DC: Island Press), 340.

Google Scholar

Keith, H., Mackey, B. G., and Lindenmayer, D. B. (2009). Re-evaluation of forest biomass carbon stocks 

and lessons from the world's most carbon-dense forests. Proc. Natl. Acad. Sci. U.S.A. 106, 11635–11640. 

doi: 10.1073/pnas.0901970106

PubMed Abstract | CrossRef Full Text | Google Scholar

Koberstein, P., and Applegate, J. (2018). Trump's Great American Forest Liquidation Sale. Cascadia 

Times. Available online at: https://www.times.org/forest-liquidation-sale (accessed April 15, 2019).

Google Scholar

Lacroix, E. M., Petrenko, C. L., and Friedland, A. J. (2016). Evidence for losses from strongly bound 

SOM pools after clear cutting in a northern hardwood forest. Soil Sci. 181, 202–207. doi: 

10.1097/SS.0000000000000147

CrossRef Full Text | Google Scholar

Larson, A. J., Lutz, J. A., Donato, D. C., Freund, J. A., Swanson, M. E., Hillerislambers, J., et al. (2014). 

Spatial aspects of tree mortality strongly differ between young and old-growth forests. Ecology 96, 

2855–2861. doi: 10.1890/15-0628.1

PubMed Abstract | CrossRef Full Text | Google Scholar

Law, B. E., Hudiburg, T. W., Berner, L. T., Kent, J. J., Buotte, P. C., and Harmon, M. E. (2018). Land use 

strategies to mitigate climate change in carbon dense temperate forests. Proc. Natl. Acad. Sci. U.S.A. 115,

3663–3668. doi: 10.1073/pnas.1720064115

PubMed Abstract | CrossRef Full Text | Google Scholar

Le Quéré, C., Andrew, R. M., Friedlingstein, P., Sitch, S., Pongratz, J., Manning, A. C., et al. (2018). 

Global carbon budget 2017. Earth Syst. Sci. Data 10, 405–448. doi: 10.5194/essd-10-405-2018

CrossRef Full Text | Google Scholar

Lesica, P., Mccune, B., Cooper, S. V., and Hong, W. S. (1991). Differences in lichen and bryophyte 

communities between old-growth and managed second-growth forests in the Swan Valley, 

Montana Can. J. Botany 69, 1745–1755. doi: 10.1139/b91-222

CrossRef Full Text | Google Scholar

Lewis, S. L., Wheeler, C. E., Mitchard, E. T. A., and Koch, A. (2019). Restoring natural forests is the best 

way to remove atmospheric carbon. Nature 568, 25–28. doi: 10.1038/d41586-019-01026-8

PubMed Abstract | CrossRef Full Text | Google Scholar

http://scholar.google.com/scholar_lookup?author=S.+L.+Lewis&author=C.+E.+Wheeler&author=E.+T.+A.+Mitchard&author=A.+Koch+&publication_year=2019&title=Restoring+natural+forests+is+the+best+way+to+remove+atmospheric+carbon&journal=Nature&volume=568&pages=25-28
https://doi.org/10.1038/d41586-019-01026-8
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=30940972
http://scholar.google.com/scholar_lookup?author=P.+Lesica&author=B.+Mccune&author=S.+V.+Cooper&author=W.+S.+Hong+&publication_year=1991&title=Differences+in+lichen+and+bryophyte+communities+between+old-growth+and+managed+second-growth+forests+in+the+Swan+Valley,+Montana&journal=Can.+J.+Botany&volume=69&pages=1745-1755
https://doi.org/10.1139/b91-222
http://scholar.google.com/scholar_lookup?author=C.+Le+Qu%C3%A9r%C3%A9&author=R.+M.+Andrew&author=P.+Friedlingstein&author=S.+Sitch&author=J.+Pongratz&author=A.+C.+Manning+&publication_year=2018&title=Global+carbon+budget+2017&journal=Earth+Syst.+Sci.+Data&volume=10&pages=405-448
https://doi.org/10.5194/essd-10-405-2018
http://scholar.google.com/scholar_lookup?author=B.+E.+Law&author=T.+W.+Hudiburg&author=L.+T.+Berner&author=J.+J.+Kent&author=P.+C.+Buotte&author=M.+E.+Harmon+&publication_year=2018&title=Land+use+strategies+to+mitigate+climate+change+in+carbon+dense+temperate+forests&journal=Proc.+Natl.+Acad.+Sci.+U.S.A.&volume=115&pages=3663-3668
https://doi.org/10.1073/pnas.1720064115
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=29555758
http://scholar.google.com/scholar_lookup?author=A.+J.+Larson&author=J.+A.+Lutz&author=D.+C.+Donato&author=J.+A.+Freund&author=M.+E.+Swanson&author=J.+Hillerislambers+&publication_year=2014&title=Spatial+aspects+of+tree+mortality+strongly+differ+between+young+and+old-growth+forests&journal=Ecology&volume=96&pages=2855-2861
https://doi.org/10.1890/15-0628.1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=27070005
http://scholar.google.com/scholar_lookup?author=E.+M.+Lacroix&author=C.+L.+Petrenko&author=A.+J.+Friedland+&publication_year=2016&title=Evidence+for+losses+from+strongly+bound+SOM+pools+after+clear+cutting+in+a+northern+hardwood+forest&journal=Soil+Sci.&volume=181&pages=202-207
https://doi.org/10.1097/SS.0000000000000147
http://scholar.google.com/scholar_lookup?author=P.+Koberstein&author=J.+Applegate+&publication_year=2018&title=Trump's+Great+American+Forest+Liquidation+Sale.+Cascadia+Times
https://www.times.org/forest-liquidation-sale
http://scholar.google.com/scholar_lookup?author=H.+Keith&author=B.+G.+Mackey&author=D.+B.+Lindenmayer+&publication_year=2009&title=Re-evaluation+of+forest+biomass+carbon+stocks+and+lessons+from+the+world's+most+carbon-dense+forests&journal=Proc.+Natl.+Acad.+Sci.+U.S.A.&volume=106&pages=11635-11640
https://doi.org/10.1073/pnas.0901970106
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=19553199
http://scholar.google.com/scholar_lookup?author=W.+S.+Keeton&publication_year=2018&title=Source+or+sink?+Carbon+dynamics+in+old-growth+forests+and+their+role+in+climate+change+mitigation&journal=Ecology+and+Recovery+of+Eastern+Old-growth+Forests&pages=340


Liu, X., Stefan, T., Jin-Sheng, H., Pascal, A. N., Helge, B., Zhiyao, T., et al. (2018). Tree species richness 

increases ecosystem carbon storage in subtropical forests. Proc. R. Soc. B 285:20181240. doi: 

10.1098/rspb.2018.1240

CrossRef Full Text | Google Scholar

Lutz, J. A., Furniss, T. J., Johnson, D. J., Davies, S. J., Allen, D., Alonso, A., et al. (2018). Global 

importance of large-diameter trees. Glob. Ecol. Biogeogr. 27, 849–864. doi: 10.1111/geb.12747

CrossRef Full Text | Google Scholar

Luyssaert, S., Schulze, E. D., Börner, A., Knohl, A., Hessenmöller, D., Law, B. E., et al. (2008). Old-

growth forests as global carbon sinks. Nature 455, 213–215. doi: 10.1038/nature07276

PubMed Abstract | CrossRef Full Text | Google Scholar

Mackey, B., Dellasala, D. A., Kormos, C., Lindenmayer, D., Kumpel, N., Zimmerman, B., et al. (2015). 

Policy options for the world's primary forests in multilateral environmental agreements. Conserv. 

Lett. 8, 139–147. doi: 10.1111/conl.12120

CrossRef Full Text | Google Scholar

McDonald, R. I., Motzkin, G., and Foster, D. R. (2008). Assessing the influence of historical factors, 

contemporary processes, and environmental conditions on the distribution of invasive species. J. Torrey

Bot. Soc. 135, 260–271. doi: 10.3159/08-RA-012.1

CrossRef Full Text | Google Scholar

McGarvey, J. C., Thompson, J. R., Epstein, H. E., and Shugart, H. H. Jr. (2015). Carbon storage in old-

growth forests of the Mid-Atlantic: toward better understanding the eastern forest carbon 

sink. Ecology 96, 311–317. doi: 10.1890/14-1154.1

PubMed Abstract | CrossRef Full Text | Google Scholar

Miller, K. M., Dieffenbach, F. W., Campbell, J. P., Cass, W. B., Comiskey, J. A., Matthews, E. R., et al. 

(2016). National parks in the eastern United States harbor important older forest structure compared 

with matrix forests. Ecosphere 7:e01404. doi: 10.1002/ecs2.1404

CrossRef Full Text | Google Scholar

Miller, K. M., Mcgill, B. J., Mitchell, B. R., Comiskey, J., Dieffenbach, F. W., Matthews, E. R., et al. 

(2018). Eastern national parks protect greater tree species diversity than unprotected matrix 

forests. Forest Ecol. Manag. 414, 74–84. doi: 10.1016/j.foreco.2018.02.018

CrossRef Full Text | Google Scholar

National Academies of Sciences Engineering, and Medicine. (2019). Negative Emissions Technologies 

and Reliable Sequestration: A Research Agenda. Washington, DC: The National Academies Press.

Google Scholar

http://scholar.google.com/scholar_lookup?publication_year=2019&title=Negative+Emissions+Technologies+and+Reliable+Sequestration%3A+A+Research+Agenda.
http://scholar.google.com/scholar_lookup?author=K.+M.+Miller&author=B.+J.+Mcgill&author=B.+R.+Mitchell&author=J.+Comiskey&author=F.+W.+Dieffenbach&author=E.+R.+Matthews+&publication_year=2018&title=Eastern+national+parks+protect+greater+tree+species+diversity+than+unprotected+matrix+forests&journal=Forest+Ecol.+Manag.&volume=414&pages=74-84
https://doi.org/10.1016/j.foreco.2018.02.018
http://scholar.google.com/scholar_lookup?author=K.+M.+Miller&author=F.+W.+Dieffenbach&author=J.+P.+Campbell&author=W.+B.+Cass&author=J.+A.+Comiskey&author=E.+R.+Matthews+&publication_year=2016&title=National+parks+in+the+eastern+United+States+harbor+important+older+forest+structure+compared+with+matrix+forests&journal=Ecosphere&volume=7&pages=e01404
https://doi.org/10.1002/ecs2.1404
http://scholar.google.com/scholar_lookup?author=J.+C.+McGarvey&author=J.+R.+Thompson&author=H.+E.+Epstein&author=H.+H.+Shugart+&publication_year=2015&title=Carbon+storage+in+old-growth+forests+of+the+Mid-Atlantic%3A+toward+better+understanding+the+eastern+forest+carbon+sink&journal=Ecology&volume=96&pages=311-317
https://doi.org/10.1890/14-1154.1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26240851
http://scholar.google.com/scholar_lookup?author=R.+I.+McDonald&author=G.+Motzkin&author=D.+R.+Foster+&publication_year=2008&title=Assessing+the+influence+of+historical+factors,+contemporary+processes,+and+environmental+conditions+on+the+distribution+of+invasive+species&journal=J.+Torrey+Bot.+Soc.&volume=135&pages=260-271
https://doi.org/10.3159/08-RA-012.1
http://scholar.google.com/scholar_lookup?author=B.+Mackey&author=D.+A.+Dellasala&author=C.+Kormos&author=D.+Lindenmayer&author=N.+Kumpel&author=B.+Zimmerman+&publication_year=2015&title=Policy+options+for+the+world's+primary+forests+in+multilateral+environmental+agreements&journal=Conserv.+Lett.&volume=8&pages=139-147
https://doi.org/10.1111/conl.12120
http://scholar.google.com/scholar_lookup?author=S.+Luyssaert&author=E.+D.+Schulze&author=A.+B%C3%B6rner&author=A.+Knohl&author=D.+Hessenm%C3%B6ller&author=B.+E.+Law+&publication_year=2008&title=Old-growth+forests+as+global+carbon+sinks&journal=Nature&volume=455&pages=213-215
https://doi.org/10.1038/nature07276
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=18784722
http://scholar.google.com/scholar_lookup?author=J.+A.+Lutz&author=T.+J.+Furniss&author=D.+J.+Johnson&author=S.+J.+Davies&author=D.+Allen&author=A.+Alonso+&publication_year=2018&title=Global+importance+of+large-diameter+trees&journal=Glob.+Ecol.+Biogeogr.&volume=27&pages=849-864
https://doi.org/10.1111/geb.12747
http://scholar.google.com/scholar_lookup?author=X.+Liu&author=T.+Stefan&author=H.+Jin-Sheng&author=A.+N.+Pascal&author=B.+Helge&author=T.+Zhiyao+&publication_year=2018&title=Tree+species+richness+increases+ecosystem+carbon+storage+in+subtropical+forests&journal=Proc.+R.+Soc.+B&volume=285&pages=20181240
https://doi.org/10.1098/rspb.2018.1240


National Conservation Easement Database (2014) Available online at: conservationeasement.us 

Google Scholar

National Council for Air Stream Improvement (2019). United States Department of Agriculture Forest 

Service. COLE: Carbon on Line Estimator. Available online 

at: https://www.fs.usda.gov/ccrc/index.php?q=tools/cole 

Google Scholar

National Health Service Forest (2019). National Health Service. Available online 

at: http://nhsforest.org/ 

Google Scholar

National Interagency Fire Center (2019). Total Wildland Fires and Acres (1926-2017). Available online 

at: https://www.nifc.gov/fireInfo/fireInfo_stats_totalFires.html 

Google Scholar

Nature Conservancy (2019). The. “Burnt Mountain Beauty: Explore Vermont's Newest Preserve and 

the State's Largest Carbon Project”. Available online 

at: https://www.nature.org/en-us/about-us/where-we-work/united-states/vermont/stories-in-

vermont/burnt-mountain-beauty/ 

Google Scholar

Nunery, J. S., and Keeton, W. S. (2010). Forest carbon storage in the northeastern United States: net 

effects of harvesting frequency, post-harvest retention, and wood products. Forest Ecol. Manag. 259, 

1363–1375. doi: 10.1016/j.foreco.2009.12.029

CrossRef Full Text | Google Scholar

Oh, B., Lee, K. J., Zaslawski, C., Yeung, A., Rosenthal, D., Larkey, L., et al. (2017). Health and well-being 

benefits of spending time in forests: systematic review. Environ. Health Prev. Med. 22:71. doi: 

10.1186/s12199-017-0677-9

PubMed Abstract | CrossRef Full Text | Google Scholar

Oliver, C. D., Nassar, N. T., Lippke, B. R., and McCarter, J. B. (2014). Carbon, fossil fuel, and 

biodiversity mitigation with wood and forests. J. Sustain. Forest. 33, 248–275. doi: 

10.1080/10549811.2013.839386

CrossRef Full Text | Google Scholar

Oswalt, S. N., Smith, W. B., Miles, P. D., and Pugh, S. A. (2014). Forest Resources of the United States, 

2012: A Technical Document Supporting the Forest Service 2010 Update of the RPA Assessment. 

United States Department of Agriculture, Forest Service, Washington Office. (Washington, DC), Gen. 

Tech. Rep. WO-91. doi: 10.2737/WO-GTR-91

CrossRef Full Text | Google Scholar

http://scholar.google.com/scholar_lookup?author=S.+N.+Oswalt&author=W.+B.+Smith&author=P.+D.+Miles&author=S.+A.+Pugh+&publication_year=2014&title=Forest+Resources+of+the+United+States,+2012%3A+A+Technical+Document+Supporting+the+Forest+Service+2010+Update+of+the+RPA+Assessment
https://doi.org/10.2737/WO-GTR-91
http://scholar.google.com/scholar_lookup?author=C.+D.+Oliver&author=N.+T.+Nassar&author=B.+R.+Lippke&author=J.+B.+McCarter+&publication_year=2014&title=Carbon,+fossil+fuel,+and+biodiversity+mitigation+with+wood+and+forests&journal=J.+Sustain.+Forest.&volume=33&pages=248-275
https://doi.org/10.1080/10549811.2013.839386
http://scholar.google.com/scholar_lookup?author=B.+Oh&author=K.+J.+Lee&author=C.+Zaslawski&author=A.+Yeung&author=D.+Rosenthal&author=L.+Larkey+&publication_year=2017&title=Health+and+well-being+benefits+of+spending+time+in+forests%3A+systematic+review&journal=Environ.+Health+Prev.+Med.&volume=22&pages=71
https://doi.org/10.1186/s12199-017-0677-9
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=29165173
http://scholar.google.com/scholar_lookup?author=J.+S.+Nunery&author=W.+S.+Keeton+&publication_year=2010&title=Forest+carbon+storage+in+the+northeastern+United+States%3A+net+effects+of+harvesting+frequency,+post-harvest+retention,+and+wood+products&journal=Forest+Ecol.+Manag.&volume=259&pages=1363-1375
https://doi.org/10.1016/j.foreco.2009.12.029
http://scholar.google.com/scholar_lookup?publication_year=2019&title=The.+%E2%80%9CBurnt+Mountain+Beauty%3A+Explore+Vermont's+Newest+Preserve+and+the+State's+Largest+Carbon+Project%E2%80%9D
https://www.nature.org/en-us/about-us/where-we-work/united-states/vermont/stories-in-vermont/burnt-mountain-beauty/
https://www.nature.org/en-us/about-us/where-we-work/united-states/vermont/stories-in-vermont/burnt-mountain-beauty/
http://scholar.google.com/scholar_lookup?publication_year=2019&title=Total+Wildland+Fires+and+Acres+(1926-2017)
https://www.nifc.gov/fireInfo/fireInfo_stats_totalFires.html
http://scholar.google.com/scholar_lookup?publication_year=2019&title=National+Health+Service
http://nhsforest.org/
http://scholar.google.com/scholar_lookup?publication_year=2019&title=United+States+Department+of+Agriculture+Forest+Service.+COLE%3A+Carbon+on+Line+Estimator
https://www.fs.usda.gov/ccrc/index.php?q=tools/cole
http://scholar.google.com/scholar_lookup?publication_year=2014
http://conservationeasement.us/


Pan, Y., Chen, J. M., Birdsey, R., McCullough, K., He, L., and Deng, F. (2011). Age structure and 

disturbance legacy of North American forests. Biogeosciences 8, 715–738. doi: 10.5194/bg-8-715-2011

CrossRef Full Text | Google Scholar

Paris Climate Agreement (2015). Available online 

at: https://unfccc.int/sites/default/files/english_paris_agreement.pdf 

Google Scholar

Petranka, J. W., Eldridge, M. E., and Haley, K. E. (1993). Effects of timber harvesting on southern 

Appalachian salamanders. Conserv. Biol. 7, 363–370. doi: 10.1046/j.1523-1739.1993.07020363.x

CrossRef Full Text | Google Scholar

Pugh, T. A. M., Lindeskog, M., Smith, B., Poulter, B., Arneth, A., Haverd, V., et al. (2019). Role of forest 

regrowth in global carbon sink dynamics. Proc. Natl. Acad. Sci. U.S.A. 116, 4382–4387. doi: 

10.1073/pnas.1810512116

CrossRef Full Text | Google Scholar

Ranius, T., Niklasson, M., and Berg, N. (2009). Development of tree hollows in pedunculate oak 

(Quercus robur). Forest Ecol. Manag. 257, 303–310. doi: 10.1016/j.foreco.2008.09.007

CrossRef Full Text | Google Scholar

Reinhardt, E. D., Keane, R. E., Calkin, D. E., and Cohen, J. D. (2008). Objectives and considerations for 

wildland fuel treatment in forested ecosystems of the interior western United States. Forest Ecol. 

Manag. 256, 1997–2006. doi: 10.1016/j.foreco.2008.09.016

CrossRef Full Text | Google Scholar

Riitters, K., Potter, K., Iannone, B., Oswalt, C., Guo, Q., and Fei, S. (2018). Exposure of protected and 

unprotected forest to plant invasions in the eastern United States. Forests 9:723. doi: 10.3390/f9110723

CrossRef Full Text | Google Scholar

Searchinger, T. D., Hamburg, S. P., Melillo, J., Chameides, W., Havlik, P., Kammen, D. M., et al. (2009). 

Climate change. Fixing a critical climate accounting error. Science 326, 527–528. doi: 

10.1126/science.1178797

PubMed Abstract | CrossRef Full Text | Google Scholar

Stephenson, N. L., Das, A. J., Condit, R., Russo, S. E., Baker, P. J., Beckman, N. G., et al. (2014). Rate of 

tree carbon accumulation increases continuously with tree size. Nature 507, 90–93. doi: 

10.1038/nature12914

PubMed Abstract | CrossRef Full Text | Google Scholar

http://scholar.google.com/scholar_lookup?author=N.+L.+Stephenson&author=A.+J.+Das&author=R.+Condit&author=S.+E.+Russo&author=P.+J.+Baker&author=N.+G.+Beckman+&publication_year=2014&title=Rate+of+tree+carbon+accumulation+increases+continuously+with+tree+size&journal=Nature&volume=507&pages=90-93
https://doi.org/10.1038/nature12914
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=24429523
http://scholar.google.com/scholar_lookup?author=T.+D.+Searchinger&author=S.+P.+Hamburg&author=J.+Melillo&author=W.+Chameides&author=P.+Havlik&author=D.+M.+Kammen+&publication_year=2009&title=Climate+change.+Fixing+a+critical+climate+accounting+error&journal=Science&volume=326&pages=527-528
https://doi.org/10.1126/science.1178797
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=19900885
http://scholar.google.com/scholar_lookup?author=K.+Riitters&author=K.+Potter&author=B.+Iannone&author=C.+Oswalt&author=Q.+Guo&author=S.+Fei+&publication_year=2018&title=Exposure+of+protected+and+unprotected+forest+to+plant+invasions+in+the+eastern+United+States&journal=Forests&volume=9&pages=723
https://doi.org/10.3390/f9110723
http://scholar.google.com/scholar_lookup?author=E.+D.+Reinhardt&author=R.+E.+Keane&author=D.+E.+Calkin&author=J.+D.+Cohen+&publication_year=2008&title=Objectives+and+considerations+for+wildland+fuel+treatment+in+forested+ecosystems+of+the+interior+western+United+States&journal=Forest+Ecol.+Manag.&volume=256&pages=1997-2006
https://doi.org/10.1016/j.foreco.2008.09.016
http://scholar.google.com/scholar_lookup?author=T.+Ranius&author=M.+Niklasson&author=N.+Berg+&publication_year=2009&title=Development+of+tree+hollows+in+pedunculate+oak+(Quercus+robur)&journal=Forest+Ecol.+Manag.&volume=257&pages=303-310
https://doi.org/10.1016/j.foreco.2008.09.007
http://scholar.google.com/scholar_lookup?author=T.+A.+M.+Pugh&author=M.+Lindeskog&author=B.+Smith&author=B.+Poulter&author=A.+Arneth&author=V.+Haverd+&publication_year=2019&title=Role+of+forest+regrowth+in+global+carbon+sink+dynamics&journal=Proc.+Natl.+Acad.+Sci.+U.S.A.&volume=116&pages=4382-4387
https://doi.org/10.1073/pnas.1810512116
http://scholar.google.com/scholar_lookup?author=J.+W.+Petranka&author=M.+E.+Eldridge&author=K.+E.+Haley+&publication_year=1993&title=Effects+of+timber+harvesting+on+southern+Appalachian+salamanders&journal=Conserv.+Biol.&volume=7&pages=363-370
https://doi.org/10.1046/j.1523-1739.1993.07020363.x
http://scholar.google.com/scholar_lookup?publication_year=2015
https://unfccc.int/sites/default/files/english_paris_agreement.pdf
http://scholar.google.com/scholar_lookup?author=Y.+Pan&author=J.+M.+Chen&author=R.+Birdsey&author=K.+McCullough&author=L.+He&author=F.+Deng+&publication_year=2011&title=Age+structure+and+disturbance+legacy+of+North+American+forests&journal=Biogeosciences&volume=8&pages=715-738
https://doi.org/10.5194/bg-8-715-2011


Sterman, J. D., Siegel, L., and Rooney-Varga, J. N. (2018). Reply to comment on 'Does replacing coal 

with wood lower CO2 emissions? Dynamic lifecycle analysis of wood bioenergy'. Environ. Res. 

Lett. 13:128003. doi: 10.1088/1748-9326/aaf354

CrossRef Full Text | Google Scholar

Thompson, J. R., Foster, D. R., Scheller, R., and Kittredge, D. (2011). The influence of land use and 

climate change on forest biomass and composition in Massachusetts, USA. Ecol. Appl. 21, 2425–2444. 

doi: 10.1890/10-2383.1

PubMed Abstract | CrossRef Full Text | Google Scholar

Thompson, J. R., Spies, T. A., and Ganio, L. M. (2007). Reburn severity in managed and unmanaged 

vegetation in a large wildfire. Proc. Natl. Acad. Sci. U.S.A. 104, 10743–10748. doi: 

10.1073/pnas.0700229104

PubMed Abstract | CrossRef Full Text | Google Scholar

Thoreau, H. D. (1862). Walking. The Atlantic Monthly, A Magazine of Literature, Art, and Politics. 

Available online at: https://www.theatlantic.com/magazine/archive/1862/06/walking/304674/.

Google Scholar

United Nations Conference on Environment Development (1992). Non-Legally Binding Authoritative 

Statement of Principles for a Global Consensus on the Management, Conservation and Sustainable 

Development of all Types of Forests. Available online at: http://www.un-documents.net/for-prin.htm 

Google Scholar

United Nations Forum on Forests (2008). Non-Legally Binding Instrument on All Types of Forests. 

Available online at: http://www.undocs.org/A/res/62/98 

Google Scholar

United States Environmental Protection Agency (2019). Sources of Greenhouse Gas Emissions Available

online at: https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions

PubMed Abstract | Google Scholar

United States Forest Service (2019). Forest Inventory and Analysis National Program, Forest 

Inventory EVALIDator web-application Version 1.8.0.00. U.S. Department of Agriculture, Forest 

Service, Northern Research Station. Available online 

at: https://apps.fs.usda.gov/Evalidator/evalidator.jsp 

Google Scholar

United States Forest Service. Leadership Corner. (2018). Available online 

at: https://www.fs.fed.us/blogs/five-national-priorities-build-legacy-guide-agency-forward-0 

Google Scholar

http://scholar.google.com/scholar_lookup?publication_year=2018
https://www.fs.fed.us/blogs/five-national-priorities-build-legacy-guide-agency-forward-0
http://scholar.google.com/scholar_lookup?publication_year=2019&title=Forest+Inventory+and+Analysis+National+Program,+Forest+Inventory+EVALIDator+web-application+Version+1.8.0.00.+U.S.+Department+of+Agriculture,+Forest+Service,+Northern+Research+Station
https://apps.fs.usda.gov/Evalidator/evalidator.jsp
http://scholar.google.com/scholar_lookup?publication_year=2019&title=Sources+of+Greenhouse+Gas+Emissions
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26313181
https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions
http://scholar.google.com/scholar_lookup?publication_year=2008&title=Non-Legally+Binding+Instrument+on+All+Types+of+Forests
http://www.undocs.org/A/res/62/98
http://scholar.google.com/scholar_lookup?publication_year=1992&title=Non-Legally+Binding+Authoritative+Statement+of+Principles+for+a+Global+Consensus+on+the+Management,+Conservation+and+Sustainable+Development+of+all+Types+of+Forests
http://www.un-documents.net/for-prin.htm
http://scholar.google.com/scholar_lookup?author=H.+D.+Thoreau+&publication_year=1862&title=Walking.+The+Atlantic+Monthly,+A+Magazine+of+Literature,+Art,+and+Politics
https://www.theatlantic.com/magazine/archive/1862/06/walking/304674/
http://scholar.google.com/scholar_lookup?author=J.+R.+Thompson&author=T.+A.+Spies&author=L.+M.+Ganio+&publication_year=2007&title=Reburn+severity+in+managed+and+unmanaged+vegetation+in+a+large+wildfire&journal=Proc.+Natl.+Acad.+Sci.+U.S.A.&volume=104&pages=10743-10748
https://doi.org/10.1073/pnas.0700229104
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=17563370
http://scholar.google.com/scholar_lookup?author=J.+R.+Thompson&author=D.+R.+Foster&author=R.+Scheller&author=D.+Kittredge+&publication_year=2011&title=The+influence+of+land+use+and+climate+change+on+forest+biomass+and+composition+in+Massachusetts,+USA&journal=Ecol.+Appl.&volume=21&pages=2425-2444
https://doi.org/10.1890/10-2383.1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=22073633
http://scholar.google.com/scholar_lookup?author=J.+D.+Sterman&author=L.+Siegel&author=J.+N.+Rooney-Varga+&publication_year=2018&title=Reply+to+comment+on+'Does+replacing+coal+with+wood+lower+CO2+emissions%3F+Dynamic+lifecycle+analysis+of+wood+bioenergy'&journal=Environ.+Res.+Lett.&volume=13&pages=128003
https://doi.org/10.1088/1748-9326/aaf354


United States Geological Survey (2019a). Gap Analysis Program. Protected Areas Database of the 

United States (PADUS), version 1.3 Combined Feature Class. 

Google Scholar

United States Geological Survey (2019b). National Land Cover Database Land Cover 

Collection Available online at: https://catalog.data.gov/dataset/national-land-cover-database-nlcd-

land-cover-collection 

Google Scholar

University of Montana (2019). Wilderness Connect. Available online at: https://wilderness.net/ 

Google Scholar

Vining, J., and Tyler, D. E. (1999). Values, emotions and desired outcomes reflected in public responses 

to forest management lans. Hum. Ecol. Rev. 6, 21–34.

Google Scholar

Waller, D. M. (2014). “Effects of deer on forest herb layers,” in The Herbaceous Layer in Forests of 

Eastern North America, Ch. 16, 2nd Edn, ed F. S. Gilliam (New York, NY: Oxford University Press), 

369–399. doi: 10.1093/acprof:osobl/9780199837656.003.0016

CrossRef Full Text | Google Scholar

Watson, J. E. M., Evans, T., Venter, O., Williams, B., Tulloch, A., Stewart, C., et al. (2018). The 

exceptional value of intact forest ecosystems. Nat. Ecol. Evol. 2, 599–610. doi: 10.1038/s41559-018-

0490-x

PubMed Abstract | CrossRef Full Text | Google Scholar

Whitney, G. G. (1990). The history and status of the hemlock-hardwood forests of the Allegheny 

Plateau. J. Ecol. 1, 443–458. doi: 10.2307/2261123

CrossRef Full Text | Google Scholar

Williams, M. (1989). Americans and Their Forests: A Historical Geography. New York, NY: Cambridge 

University Press.

Google Scholar

Williams, M. (2000). Available online 

at: https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fsm8_035779.pdf 

Google Scholar

Wilson, E. O. (2016). Half-Earth: Our Planet's Fight for Life. New York, NY: Liveright Publishing Corp.

Google Scholar

Zhou, G., Liu, S., Li, Z., Zhang, D., Tang, X., Zhou, C., et al. (2006). Old-growth forests can accumulate 

carbon in soils. Science. 314:1417. doi: 10.1126/science.1130168

http://scholar.google.com/scholar_lookup?author=E.+O.+Wilson+&publication_year=2016&title=Half-Earth%3A+Our+Planet's+Fight+for+Life.
http://scholar.google.com/scholar_lookup?author=M.+Williams+&publication_year=2000
https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fsm8_035779.pdf
http://scholar.google.com/scholar_lookup?author=M.+Williams+&publication_year=1989&title=Americans+and+Their+Forests%3A+A+Historical+Geography
http://scholar.google.com/scholar_lookup?author=G.+G.+Whitney+&publication_year=1990&title=The+history+and+status+of+the+hemlock-hardwood+forests+of+the+Allegheny+Plateau&journal=J.+Ecol.&volume=1&pages=443-458
https://doi.org/10.2307/2261123
http://scholar.google.com/scholar_lookup?author=J.+E.+M.+Watson&author=T.+Evans&author=O.+Venter&author=B.+Williams&author=A.+Tulloch&author=C.+Stewart+&publication_year=2018&title=The+exceptional+value+of+intact+forest+ecosystems&journal=Nat.+Ecol.+Evol.&volume=2&pages=599-610
https://doi.org/10.1038/s41559-018-0490-x
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=29483681
http://scholar.google.com/scholar_lookup?author=D.+M.+Waller+&publication_year=2014&title=%E2%80%9CEffects+of+deer+on+forest+herb+layers,%E2%80%9D&journal=The+Herbaceous+Layer+in+Forests+of+Eastern+North+America,+Ch.+16,+2nd+Edn&pages=369-399
https://doi.org/10.1093/acprof:osobl/9780199837656.003.0016
http://scholar.google.com/scholar_lookup?author=J.+Vining&author=D.+E.+Tyler+&publication_year=1999&title=Values,+emotions+and+desired+outcomes+reflected+in+public+responses+to+forest+management+lans&journal=Hum.+Ecol.+Rev.&volume=6&pages=21-34
http://scholar.google.com/scholar_lookup?publication_year=2019&title=Wilderness+Connect
https://wilderness.net/
http://scholar.google.com/scholar_lookup?publication_year=2019b&title=National+Land+Cover+Database+Land+Cover+Collection
https://catalog.data.gov/dataset/national-land-cover-database-nlcd-land-cover-collection
https://catalog.data.gov/dataset/national-land-cover-database-nlcd-land-cover-collection
http://scholar.google.com/scholar_lookup?publication_year=2019a&title=Gap+Analysis+Program.+Protected+Areas+Database+of+the+United+States+(PADUS),+version+1.3+Combined+Feature+Class


PubMed Abstract | CrossRef Full Text | Google Scholar

Zlonis, E. J., and Niemi, G. J. (2014). Avian communities of managed and wilderness hemiboreal 

forests. Forest Ecol. Manag. 328, 26–34. doi: 10.1016/j.foreco.2014.05.017

CrossRef Full Text | Google Scholar

Northern Long-Eared Bat: The biological resources report states:

“Indirect effects include those that affect bats through alteration of habitat, such as the removal of

roost trees when bats are not present. While there would still be ample roost trees available within

the HMU and the surrounding area after the proposed timber harvests have been conducted, bats

may be impacted if existing maternity roost trees are removed. Site fidelity is common in NLEB

and females often return to the same maternity area over multiple years (USDA Forest Service

2014). While research has shown that an NLEB maternity colony can persist with a 20 percent

reduction of the roost trees associated that colony, which would be consistent with the ephemeral

nature of snags (Silvis et al. 2015), there is still a risk of impacting maternity colonies with the

degree of tree removal proposed.”

The revised Tarleton Logging Project EA and Biological Evaluation failed to adequately 

address the threats posed by logging, mercury, and herbicides to the Northern Long 

Eared Bat and Tri-colored Bat, the former which may soon be listed as endangered. 

A FOIA should not be required (it was) to obtain supporting documents in a public report:

Sease, J. and L. Prout. 2015. Biological assessment for ongoing project activities with  determinations of no 

effect or may affect, not likely to adversely affect for the northern long-eared bat on the Green Mountain and 
White Mountain National Forest. Unpublished report, White Mountain National Forest, Campton, NH. 2 March 
2015. 120 pp

“Of the seven species known to be affected by the deadly bat disease white-nose syndrome, the 
northern long-eared is among the hardest hit. In the U.S. Northeast, where white-nose syndrome has 
been killing bats for the longest period of time (since 2006), the northern long-eared has declined by a 
shocking 99 percent.

Because of this species' strong association with large blocks of older forests, forest fragmentation, 
logging and forest conversion (such as clearing trees for agriculture and development) are also major 
threats to the species.”

https://www.biologicaldiversity.org/species/mammals/northern_long-eared_bat/index.html

“Northern long-eared bats are a forest interior species that require adequate canopy closure for both 
roost and foraging habitat (Lausen 2009). Roosting and foraging activities tend to occur within closed, 
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intact forest stands (Sasse and Pekins 1996, Foster and Kurta 1999, Lacki and Schwierjohann 2001, 
Owen et al 2002). Wing morphology of the northern long-eared bat makes them ideally suited for the 
high maneuverability required for gleaning-type foraging within a cluttered forest interior (Amelon and
Burhans 2006, Owen et al. 2003, Henderson and Broders 2008). Bat distribution and abundance are 
affected by availability of insect prey, which for northern long-eared bats consists primarily of beetles 
and moths (Brack and Whitaker 2001, Carter et al. 2003). Abundance of these prey items is typically 
higher in more closed forest stands than in openings, which supports studies which have found northern
long-eared bats to avoid open habitats (Owen et al. 2003).”

https://www.nhsec.nh.gov/projects/2013-02/documents/131212appendix_43.pdf

“...hundreds of species are on a backlog waiting to be federally listed — including another state 
[Indiana] endangered bat, the tri-colored bat. The U.S. Fish and Wildlife Service has previously 
stated that, for more than two decades, the number and cost of these listing decisions has 
exceeded the agency’s budget for them.” (my emphasis) WMNF must take into account that there are
political and financial reasons for USFW’s failure to list many bats, other animals and plants as 
endangered and protect species according to their true status. For example: “Habitat present; species 
assumed to be present. Chenger (2004) captured individuals within HMU in 2004. NHFGD did not 
capture any in follow- up effort in 2019” supports other documentation of a drastic decline in NLEB 
population, and need to avoid logging.

Peregrine Falcon, Osprey and Loons: Biological Report admits potential harmful effects of logging 

on these birds: “May adversely impact individuals, but not likely to result in a loss of viability in the 

Planning Area, nor cause a trend toward federal listing.” Is WMNF combining impacts from all its 

logging projects, or simply claiming that no one project will have significant while ignoring the 

collected and cumulative effects? The report produces no documentation showing that removal of the 

Scots Pine will not affect the Peregrines. 

“Direct effects are possible if activities occur while falcons are foraging within the opening. If this is

the case, individuals would likely be displaced until activities have ceased. Negative indirect effects

include the potential loss of perch trees if the non-native scots pine trees are removed from the

opening. However, there are ample perch trees of native species that would remain within and

adjacent to the openings. Overall, the occasional maintenance of this wildlife opening results in a

net indirect benefit to the species because, without maintenance, the opening would revert to a

forested condition and the foraging habitat that exists today would be lost.

As mentioned above, the open character of the adjoining state- and privately-owned land

contributes to the size and quality of peregrine falcon foraging habitat within the project area. The

https://www.wfyi.org/news/articles/court-speeds-up-decision-on-endangered-bat-protections
https://www.wfyi.org/news/articles/court-speeds-up-decision-on-endangered-bat-protections
https://www.nhsec.nh.gov/projects/2013-02/documents/131212appendix_43.pdf


continued maintenance of these open lands represents a beneficial cumulative effect to the species.”

The EA and Biological Report fail to address the effects of climate change, which is increased by 
logging, on loons: 

“Projected average air temperature change during breeding season between present day and the year 
2050 ranges from 1.94°c in May to 4.13°c in November, with maximums ranging from 3.37°c in May 
to 8.47°c in November. These changes could lead to mismatched phenologies with prey resources, 
decreased water quality and habitat degradation, a shift in predator demographics, introduction and 
exacerbation of disease and pest species, and an increase in flooding and extreme weather events. We 
recommend both direct management of climate related threats as well as indirect limiting of other 
stressors to enhance future conservation efforts for the common loon.”

https://scholarworks.umass.edu/cgi/viewcontent.cgi?article=1161&context=open_access_dissertations

“Headwater Ameletus Mayflies”

“It is believed that minimizing sedimentation through the use of best management practices and

design features during project implementation is sufficient to protect these species (Prout 2019).”

Prout, M. (Fisheries Biologist, Supervisor’s Office, WMNF). 2019. Personal communication via

email to Brett Hillman, Assistant District Ranger - Wildlife, Pemigewasset Ranger District,

WMNF. April 19, 2019. 

“It is believed” is not a high enough standard of evidence, especially when provided from an employee of 
WMNF who will be under pressure to provide the opinion sought.

“Yellow-banded Bumblebee and Monarch Butterfly...

Overall, indirect impacts to both species would be beneficial. The expansion and continued

maintenance of openings and maintenance of roadsides would perpetuate the habitat into the future,

while timber harvests would temporarily create new habitat since the forb and shrub species that

colonize harvested areas would provide floral resources that did not exist prior to tree removal.”

The Tarleton EA and Biological Report provide no documentation to support the 

assertion that more forb and shrub species will benefit the Yellow-banded Bumblebee and

Monarch Butterfly. There is no mention of Milkweed being present at the proposed logging areas. 

The report says: “May adversely impact individuals, but not likely to result in a loss of viability in the 

Planning Area, nor cause a trend toward federal listing.” which contradicts the earlier statement. The 

report says Milkweed has been documented at the powerline, which is mowed regularly. 
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“Insecticide application on Forest Service managed public lands for spruce budworm has been shown 

to cause massive kills of bumble bees.”

There are only six references in the Biological Evaluation that were not produced by USFS.

The most recent bat data is from 2019.

The Lake Tarleton EA and Biological Report failed to address the soil compression caused by 

logging,

“University of Missouri researchers have found that logging operations can negatively affect soil 

density and water infiltration within forests, particularly along makeshift logging roads and landing 

areas where logs are stored before being trucked to sawmills.” 

The Lake Tarleton project (IRP) requires an Environmental Impact Analysis, because the EA;

1. failed to address the effects of logging, climate change and beavers on mercury concentrations 

in abutting waterbodies and wetlands and the effects of this potential increase in mercury on 

insects, fish, invertebrates, plants, birds and people,

2. failed to address the danger of herbicides and insecticides on insects and the animals that 

consume them,

3. failed to acknowledge and be guided by current data on logged (managed) forests vs. intact 

forest in providing habitat diversity, carbon sequestration and scenic value,

4. failed to provide of a complete assessment of the cultural resources in the project area, 

5. failed to acknowledge their cultural value and give them adequate protection and restoration,

6. failed to acknowledge the role of transportation corridors (logging and skidder roads and 
OHRV trails) in dispersing invasive species and

7. failed to incorporate private early successional forests in the area of the project into their 
assessment of need.

Questions:

Has any WMNF logging project (IRP) produced an Environmental Impact Analysis? 

If not, where has WMNF provided documentation of their assertion that 50 years of logging 
WMNF has not produced significant effects on the climate, terrain, bats, watersheds, any animals
or plants, scenic values, recreational experiences, soil health of WMNF?

Has WMNF ever made substantial changes in a logging project (IRP) because of public input?

https://www.sciencedaily.com/releases/2016/08/160817132059.htm
https://xerces.org/endangered-species/species-profiles/at-risk-bumble-bees/yellow-banded-bumble-bee


Has WMNF ever chosen the ‘no action’ alternative in a logging project (IRP)?

Is WMNF more likely to produce a FONSI when it feels that a lawsuit challenging this decision is 
unlikely and has WMNF assessed this as an act of economic injustice?

"Mortimer et al. (2011) surveyed NEPA team leaders and found that decisions about the level of 

analysis to pursue (i.e., EA versus EIS) were primarily decided not based on a project’s potential 

impacts but rather based on the risk of public controversy and litigation.”

vhttps://academic.oup.com/jof/article/118/4/403/5825558  
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