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 Defining “sustainability” 

 Defining “forest biomass” 

 Gain a deeper understanding of existing 
biomass harvest BMPs outside of Washington 

 Identify information gaps and where BMPs are 
potentially needed sufficient to maintain 
ecological sustainability  (preliminary) 

 

Overview 



 Topics 
 BMPs: Common Themes 

 Soil health and productivity 

 Nutrients/productivity 

 Soil compaction 

 Litter removal 

 Silviculture/Roads 

 Planning 

 Regeneration 

 Residual stands 

 Post-operations 

 Re-entry 

 Roads  

 Skid trail layouts 

 
 

 



 Topics, cont. 
 Disturbance 

 Fuel reduction treatments 

 Pests 

 Disease 

 Invasive species 

 Forest conversion 

 Dead Wood, Slash Disposal, and Carbon Storage (?) 
 Course and fine woody material (covered in soil/water section) 

 Snags left on site (covered in wildlife section) 

 Water Quality, Riparian Zones/Unstable Slopes, and 
Water Infiltration 
 Erosion 

 Wetlands 

 Pollution 

 Wildlife, Biodiversity and Cultural Resources 

 Biomass Harvest Guideline Development 
 

 
 

 



Defining Sustainability 

 SSHB 2481 

 The legislature finds that biomass utilization on 
state forest lands must be accomplished in a 
manner that retains organic components of the 
forest necessary to restore or sustain forest 
ecological functions. 

 The department must specify in each contract an 
annual volumetric limit of the total cubic volume or 
tons of forest biomass to be supplied from a 
specific unit, geographically delineated area, or 
region within a watershed or watersheds on an 
ecologically and operationally sustainable basis. 

 

 

 



Defining Sustainability 

 Pennsylvania 

 Any use of forest products must preserve 
the full range of benefits and functions 
the forest provides and its capacity to 
regenerate a healthy future forest 

 For biomass to be considered a 
renewable resource, the proportion of 
wood volume growing needs to be 
greater than the amount harvested in 
any given year. Vigorous regeneration is 
essential to maintain a sustainable supply 
of biomass. 



Defining Sustainability 

 FSC 

 The rate of harvest of forest products shall not 
exceed levels which can be permanently sustained. 

 The sustainability of harvest levels is based on 
documented data on growth and regeneration, site 
index models, and classification of soils, appropriate 
to the scale and intensity of the operation. 

 Ecological functions and values shall be maintained 
intact, enhanced, or restored, including: 

 Forest regeneration and succession 

 Genetic, species, and ecosystem diversity 

 Natural cycles that affect the productivity of the 
forest ecosystem. 

 

 

 

 



Defining Forest Biomass 
 “The removal of forest biomass” is officially a 

forest practice 

 A definition is needed to ensure protections 
afforded by the FP Rules are maintained 

 Attempt made by DNR, deferred to us 

 UW/DNR Supply Study 

 Residual forest biomass: the slash that is produced 
when a forest operation takes place 

 

 



BMPs: Common Themes 
 Maine, Minnesota, Missouri, Michigan, Pennsylvania, and 

Wisconsin have already developed guidelines for woody 
biomass harvesting  

 Retention 

 logs and snags (of various sizes and decay classes) 

 forest floor 

 stumps 

 pre-existing coarse woody and fine woody debris 

 15 to 33% of slash generated during harvest  

 trees with cavities 

 green trees  

 pockets of understory vegetation 

 summarized in Stewart et al. 2010, Table 24 

 

 

 

 



BMPs: Common Themes 

 Avoid harvests within sensitive sites  

 riparian zones 

 wetlands 

 meadows 

 old-growth forests 

 sites supporting sensitive wildlife species 

 Biomass retention percentages from eastern states 
may not apply well to Washington 

 Western forest types had roughly twice as much 
dead tree and dead and down woody biomass as 
Eastern forests (Evans et al. 2010). 

 

 

 

 



BMPs: Common Themes 
 FSC (Indicator 6.3.f) 

 management maintains, enhances, or 
restores habitat components and associated 
stand structures, in abundance and 
distribution that could be expected from 
naturally occurring processes 

 habitat components include live trees with 
decay or declining health, snags, and well-
distributed coarse down and dead woody 
material 

 

 

 

 



Potential Effects of Biomass 
Removal on Watershed Processes 

 Alterations in forest hydrology 

 Soil compaction 

 Loss of duff integrity 

 Loss of infiltration 

 Increased surface erosion 

 Increased runoff from forest roads. 

 Decreased frequency and severity of wildfire 
 *Elliot 2006, Elliot et al. 2010, Stewart et al. 2010. 



Soil health and productivity 

 Nutrients and soil productivity 

 Implications for removal standards / potential 
thresholds by Site Class (I,II,III,IV,V) and soil 
characteristics. 

 Soil compaction and exposure. 

 How much litter should be removed? 

 Retention and distribution of nutrient rich 
needles and leaves. 

 Implications for fertilization? 
 summarized in Stewart et al. 2010, Table 27 

 



Silviculture and Roads 

 Planning / integration of tree harvesting with 
biomass removal – how much lag time? 

 

Implications for: 

 

 Regeneration 

 Post-operation site preparation 

 Re-entry timing, road conditions, and weather 

 Roads – will second entry affect RMAP 
planning and work schedule completion?  

 Skid trail layout and use – multiple entries? 
 summarized in Stewart et al. 2010, Table 28 

  

 

 

 

 



Disturbance 

 Fuel reduction treatments 

 Pests 

 Disease 

 Invasive species 

 Forest conversion 

 

 

 

 



Fuel Reduction Treatments 
 Effective fuel treatments 

 reduce surface and ladder fuels 

 increase the height to the canopy 

 decrease canopy density 

 retain large trees belonging to fire-resistant 

species (Agee and Skinner 2005, Raymond 

and Peterson 2005) 

 Treating strategically located stands or strips 

of fuels may be beneficial for reducing severe 

wildfire potential across a large area (Pollet 

and Omi 2002) 



Fuel Reduction Treatments 

 Fuels reduction and biomass removal priorities 
(Brown et al. 2004) 

 High: forests with historically low-severity fire regimes 

(e.g. ponderosa pine, dry Douglas-fir, and dry grand-

fir), productive dry mixed-conifer forests with 

abnormally high fuel loadings, old-growth ponderosa 

pine stands, and stands overstocked with dense 

understory trees  

 Intermediate: wet Douglas-fir and grand-fir 

 Low: Sitka spruce, Western hemlock, Pacific silver fir, 

mountain-fir and subalpine fir (unless unusual 

situations require local treatment) 



Pests 

 Merrill and Ring example (spruce tip weevil) 
 harvest to prevent the spread of pests and disease 

 Pennsylvania 
 Biomass removal should not take place if the pest or 

disease can be further disseminated by doing so 

 Consider increasing species diversity, changing 

species composition, or changing stand structure to 

minimize susceptibility to insect and disease attack. 

 Consider a biomass harvest to salvage dead and 

dying trees and to eliminate nuisance fuels.  

 Removing biomass material from a site must be 

timed to avoid contributing to pest problems 

such as bark beetles (Evans et al. 2010). 



Pests 

 Forest management for resistance to insect 

outbreaks 
 Maintain appropriate diversity within stands and 

across forest landscapes 

 Limit the fir component to less than 50% 

 Shift stand structure toward evenness especially in 

host species dominated stands 

 Maintain proper stocking for site conditions with 

carefully applied thinning 



Disease 
 Effects on conifer root diseases (ODF 2008) 

 Minimize residual tree and root injury 

during thinning 

 Thinning should favor species most 

tolerant to root disease and be timed to 

avoid problems with bark beetles 

 Reforest with less-susceptible tree 

species 

 Biomass treatments that increase root 

disease mortality rates are likely to 

increase the accumulation of woody 

debris 

 Positive if wood is scarce or stand 

lacks structural complexity 

 Negative if wood is overly abundant 



Invasive Species 

 Invasive insects and diseases in firewood 

 Asian and Citrus Long-horned Beetles 

 Japanese knotweed 

 Scotch broom 

 Others? 



Conversion 
 Concerns about conversion of agricultural 

land or natural forests to short-rotation 

woody crop plantations 

 FSC 6.10. Forest conversion to 

plantations or non-forest land uses shall 

not occur, except in very limited 

circumstances 
 



Water Quality, Riparian Zones, Unstable 

Slopes, and Water Infiltration 

 Increased Exposed Soils and Compaction 
 Reduction in Infiltration 
 Increased Erosion and Sedimentation  
 Stream and Wetland RMZ Entry 
 Potential Reduction in Water Quality 



Wildlife, Biodiversity, and Cultural Resources 

 In order to increase complexity and heterogeneity 

mimic natural disturbances as closely as possible or 

vary human disturbances in size and intensity  

 Retain vertical and horizontal complexity, understory 

vegetation, dead and downed wood, cavity trees, 

and a well-developed forest floor 

 Leave up 15 to 30% of harvestable biomass as 

course woody debris 

California Forest Practices Rules 

 biomass harvests should not be allowed 

to reduce biological diversity within 

stands or across the landscape through 

the reduction of suitable wildlife habitat 



Wildlife, Biodiversity, and Cultural Resources 

 Limit disturbance to snags and logs 

 Retain as many snags as possible and provide for 

the replacement of snags and decomposing 

downed wood at sites with low levels of woody 

debris prior to harvest 

 Priority snags (WA PHS) 

 W. WA: >20” dbh 

 E. WA: >12” dbh and >6.5 ft. in height 

 Priority logs are >12” in diameter at the largest end 

and >20 ft. long 

 Avoid harvest of unmerchantable woody shrubs or 

trees needed for wildlife forage and shelter, 

pollinators, protection of the forest floor, and 

competition with invasive species 

 Avoid slash piles that demonstrate use by wildlife 



Species of concern that may be affected by 
biomass collection (PHS and/or HCP) 

 Carnivorous mammals 

 gray wolf, grizzly bear, lynx, Cascade  

 red fox, fisher, marten, and wolverine 

 Small mammals 

 Merriam’s shrew, Preble’s shrew,  

 Gray-tailed vole, Olympic marmot, Western gray 

 squirrel, Northern flying squirrel, Mountain 

 beaver, and Western pocket gopher 

 Bats 

 Keen’s Long-eared Bat, Townsend’s Big-eared 

Bat, Long-legged myotis, Fringed myotis, Small-

footed myotis, Long-eared myotis, Yuma myotis, 

and roosting concentrations of Big-brown Bat, 

Myotis bats, and Pallid bat 

 



Species of concern that may be affected by 
biomass collection (PHS and/or HCP) 

 Birds 

 Northern spotted owl, Northern goshawk, Ruffed 

grouse, Vaux’s swift, Pileated woodpecker, Black-

backed woodpecker, Lewis’ woodpecker, White-

headed woodpecker, Slender-billed White-breasted 

nuthatch 

 Amphibians 

 Larch mountain salamander, Van Dyke's salamander, 

Northern red-legged frog, Western toad 

 Reptiles 

 Pacific pond turtle, California mountain  

 kingsnake, Sharptail snake 

 Invertebrates 

 detritivores, predators, forest herbivores,  

 pollinators 



Biomass Harvest Guideline Development 

 Define “woody biomass” and other important terms clearly. 

 Guidelines should be 

 based on the scientific literature and rigorous field-based 

research 

 informed by the local ecology (climate, forest cover, 

natural disturbance regimes, etc.) 

 make clear and specific recommendations for the 

retention of standing dead trees, existing CWM, CWM 

generated by the harvest, FWM, and forest floor and 

litter layer 

 provide clear references to the relevant sections of the 

existing rules for convenience and to increase the 

likelihood of implementation 

 Periodic evaluations are necessary to assess the ecological 

effectiveness of retention targets  



Biomass Harvest Guideline Development 

 Europe 

 residue extraction suitability map 

 acceptable extraction rates based on the 
potential for soil erosion, compaction and 
fertility (EEA 2006) 

 maximum extraction potential (excluding 
foliage) 

 highly suitable sites: 75% 

 moderately suitable sites: 50% 

 marginally suitable sites: 15% 

 Suitability mapping allows for the landscape-scale 
impacts of biomass harvesting to be considered 

 

 

 

 



Common Themes 

Wiesenthal et al. 2006 



 Create DWD volume targets instead of percentages 

 Initial volumes vary widely 

 Knowledge gaps make a precautionary approach 
warranted 

 Future demand for woody biomass may increase 
pressures on forests 
 

Discussion 


