Logging (pre- and post-fire) always causes some soil damage no matter how carefully it is conducted.  But before addressing that in some detail, let me point out a few statements on soils impacts from From Wildfire and Salvage Logging: Recommendations for Ecologically Sound Post-Fire Salvage Logging and Other Post-Fire Treatments On Federal Lands in the West (Beschta, Frissell, Gresswell, Hauer, Karr, Minshall, Perry,

Rhodes, 1995) regarding post-fire logging:

"Soil and soil productivity are irreplaceable in human timescales; therefore, post-burn management activities that accelerate erosion or create soil compaction must be prohibited."

"Salvage Logging by any method must be prohibited on sensitive sites, including in severely burned areas (areas with litter destruction), on erosive sites, on fragile soils, in roadless areas, in riparian areas, on

steep slopes, or any site where accelerated erosion is possible."

"Therefore [even relatively low impact logging systems such as helicopter yarding] must be actively monitored AND avoided where sedimentation is already a major problem for salmonids or other sensitive aquatic species.  Any activity that disturbs litter layers of soil surface horizons, either pre- or post-fire can acclerate soil erosion and sediment delivery to aquatic systems."   (p. 10; emph is mine)

The USFS has conceded that logging generally increases erosion and, consequently, sedimentation.  For instance, the ICBEMP 1997 Evaluation of EIS Alternatives by the Science Integration Team Vol. I-II, GTR PNW-GTR-406 (hereinafter: EASIT) assumed that timber harvest and thinning activities have negative net effects on aquatic systems (p. 446).   It also noted that although BMPs can reduce sediment yields compared to historical practices, risks of increased sedimentation will continue to occur if road building or timber harvest occur, damaging aquatic habitats (p. 446).  The increased sedimentation results from increased erosion. As the EASIT notes that it is highly uncertain that even aggressive road obliteration, treatment, closures, and decommissioning will be able to offset the impacts of increased disturbance from logging, thinning, and road construction at the watershed scale. 

The 1997 ICBEMP Assessment of Ecosystem Components in the Interior Columbia Basin and Portions of the Klamath and Great Basins, Volumes I-IV. GTR PNW-GTR-405 (hereinafter:  AEC) noted that the accelerated surface erosion and increased sedimentation persists for many years after the initial disturbance (p. 1101).  The levels of accelerated erosion from roads occurs for as long as the roads exist.  Even where roads are obliterated, accelerated erosion persists for several years thereafter.  Even logged areas have significant and acute accelerated erosion that persists for decades.  Many of the landslides in logged areas in the Clearwater NF triggered by the '95-'96 storm event occurred in units that had been harvested more than 10 years prior.  
The AEC (p. 1101) notes that timber harvest inevitably causes soil and site disturbance often responsible for increased erosion and sedimentation.  

The AEC noted that soil compaction is a major issue throughout the project area due to:  the longevity of the impact, the significant amount of compacted soil already existing in managed federal lands in the CRB, a significant increase in projected soil disturbance, and the generally thin soils within the CRB (AEC, Ch. 2).  Recovery from soil compaction requires about 50-80 years, if there is adequate organic matter input and freeze thaw cycles, according to the AEC (p. 203, emphasis is mine).  Loss of soil productivity from erosion into streams is essentially permanent (e.g. soils take 1000s of years to develop).

The AEC concedes that erosion and compaction from grazing and equipment significantly reduce soil productivity (p. 203).  It also concedes that surface erosion causes significant cumulative reductions in soil productivity (p.203).  The loss of soil productivity from surface erosion is disproportionately significant because erosion reduces the upper most surface layers of topsoil which has the greatest productivity, as well as infiltration rates and water-holding capacity (AEC, p.  203).

The AEC (p. 205) concludes that the greater the amount and intensity of soil disturbing activities (e.g. logging), the greater the likelihood of decreased soil productivity.   Areas with extensive equipment operation or grazing have increase compaction (AEC, p. 203).  Similarly, AEC (p. 466) concedes that traditional management activities can directly lower long term soil productivity, especially when they increase erosion and compaction.  The AEC found that these effects were correlated with logging, grazing, and roads within the ICBEMP project area (p. 466).

The logging also reduces soil productivity by reducing wood inputs to soils.   The AEC (p. 206) notes that whole tree harvesting may impact soil productivity via the loss of coarse woody debris.  The removal of slash consisting of tops and branches negatively affects soil productivity by negatively affecting nutrient and organic matter levels; burning these materials in place causes much less negative impacts (AEC, p. 206).  Site-preparation, including scalping to reduce competing vegetation, also can reduce soil productivity (AEC, p. 206).

The AEC (p. 206) notes that the prevention of soil damage and loss of productivity is easier and more effective than attempts to restore productivity.  One approach to restoring productivity is to restore organic matter and coarse woody debris levels, accomplished by leaving areas undisturbed until organic matter levels have recovered (AEC, p. 206, emph. is mine).  Erosion control is key to restoring soil productivity (AEC, p. 206).  The most effective means of controlling erosion is to avoid activities that disrupt/damage soils and vegetation, as is exceedingly well-documented in the literature.  

The 1997 ICBEMP Eastside DEIS (hereinafter:  E DEIS) conceded that compaction and erosion are significant impacts (E DEIS, Ch. 4, p. 11) that have greater effects on ecosystem functions than bare soils.  (Compaction is associated with logging but NOT fire; fire only increases the amount of bare soils under some fire regimes).  

The E DEIS (Ch. 4, pp. 12-13) notes that although fire may reduce soil productivity, it typically does not reduce it as much as from soil compaction and whole tree removal (e.g. logging), except in the rare cases where fire consumes all organic material.  (If the effects of logging on erosion and concomitant effects on soil productivity are factored in, logging is always worse than fire, alone, but post-fire logging does a "double whammy" on soil productivity.)  The E DEIS (Ch. 4, pp. 13) states:  "Because of the mosaic pattern that wildfire produces, and the residual wood that is left on site...wildfire usually has fewer implications for loss of soil productivity and function than disturbances which remove oil organic matter and decrease bulk density as well." (e.g. logging/grazing).  Although fire can affect soil productivity and hydrologic properties, the effects of compaction on these soil properties are usually more severe and more persistent (E DEIS, Ch. 4, pp. 13).  

The Forest Service's (1991) previous assessments of the indirect, but significant, effects of logging on forest health and watersheds in the Blue Mountains of Oregon noted:  



Soil compaction, disturbance, and displacement from ground-based harvesting equipment during salvage operations have probably resulted in significantly more damage to watersheds than any direct influence of the pests themselves. 

To recap:  Logging always disrupts and damages soils, increasing soil erosion, and decreasing soil productivity.  These impacts are persistent: 50-80 years for compaction under the best of conditions, longer for wood input recovery (levels of wood input at mature forest rates, require mature forests, e.g. <100 years), and are essentially permanent for soil loss.

