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Introduction

This proposed risk rating scheme is intended to help determine the general susceptibility to loss of soil productivity from heavy equipment operation.  It considers the risk that compaction will occur, and if compaction would result in productivity loss.  It is based upon the soil texture and rock content.   It presumes the soil is at field capacity or at a moisture level at which it is most susceptible to soil density increase under heavy equipment operation.  The general approach was adapted from a British Columbia, Ministry of Forests field guide (1989).   As more research and monitoring information is obtained this rating scheme may be revised.  
Use

This risk rating should be used to help identify the general level of soil management concern with heavy equipment operation.  The rating should be completed during project planning for the major soil in each of the proposed management areas.  Once a level of concern is identified it should be determined if any project design criteria is needed to prevent unacceptable increases in bulk density or reduction in soil porosity.   
Prevention is much better than attempting to mitigate compaction with subsoiling after it has occurred.   Prevention may delay the initiation of logging activity but it avoids the additional cost of subsoiling as well as the uncertainty that subsoiling will adequately ameliorate compacted soils. 
This risk rating system was meant to be used to identify the general level of concern for heavy equipment operations within a treatment unit, not on landings or temporary roads.      Landings and temporary roads usually are heavily compacted irregardless of soil type because of the heavy use they receive and the fact that watering is done for dust abatement.  The severe compaction that occurs on landings and permanent roads needs to assessed, and an interdisciplinary decision needs to determine how best to manage it.  
Limitations 
This rating scheme can not predict the degree or areal extent of compaction that may occur.  What actually occurs will depend upon the circumstances at the time of operations, such as the soil moisture content, the kind and ground pressure of the equipment used, and the intensity of the equipment operation over the area.  Likewise this rating scheme cannot predict the level of biomass productivity change that may occur if a soil is compacted.  The ten year results of the Long Term Soil Productivity study indicate that there should be less concern with soil productivity loss from compaction of coarse-textured soils.  It did indicate a significant reduction in total biomass production when compaction occurred on fine textured soils.   This research was considered when modifying the original Canadian scheme.    
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	Coarse Fragment Content by Volume*
	Soil Texture
	Hazard Rating

	Fragmental ( > 70%)
	Any Texture
	Low

	Skeletal (35 - 70%)
	Sandy (s, ls, sl**)
	Low

	Skeletal (35 - 70%)
	Loamy (sl**, l, si, sil)
	Moderate

	Skeletal (35 - 70%)
	Clayey (sc, sicl, scl, cl, sic, c)
	High

	< 35%
	Sandy (s, ls, sl**)
	Low

	< 35%
	Loamy (sl**, l)
	Moderate

	< 35%
	Silty (si, sil) 
	High

	< 35%
	Clayey (sc, sicl, scl, cl, sic, c)
	High


Soil textures follow USDA soil texture classes (Field Book for Describing and Sampling Soils, Version 1.1, National Soil Survey Center)  

* Coarse fragments are rock fragments greater than 2mm or those not passing a No. 10 sieve.  
** For purposes of this rating scheme Sandy will include sandy loams that have less than 6 % clay and more than 70% sand and Loamy will include sandy loams that have more than 6 % clay and less than 70% sand.   
How to Complete the Rating

Soil texture should be field determined.  A set of reference soil texture samples that have been laboratory analyzed for particle size distribution can be used to aid the field texture determination.  An 8 inch diameter No. 10 sieve should be used to estimate rock fragments greater than 2 mm by volume of soil.  The photo series provided by the Region should be used to make an estimation of the rock fragment content by volume.  It is recommended that soil texture and rock fragment content be determined in the 4 to 12 inch zone to rate the soil.  The person doing the rating should consider if displacement may occur during skidding and whether a deeper portion of the soil may be exposed to compactive forces. 
