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Forest Plan Monitoring: Prescriptions and Effects on Land Productivity

Background

Our Forest Soil Resource objective is to maintain and restore long-term productivity, to support healthy vegetative communities and protect watersheds.  Key elements of maintaining long-term soil productivity include retaining surface organic layers, surface volcanic ash, and the bulk density of the surface volcanic ash within natural ranges of variability.

The major detrimental impacts to long-term soil productivity are:

-  Compaction

-  Removal of topsoil (displacement)

-  Units with insufficient organic matter and coarse woody-debris left on-site

-  Areas that have been severely burned

Definitions of what is considered detrimental impacts:

· Detrimental Compaction:  More than 20% increase in bulk density over natural for volcanic ash surface soils and the compacted soil must display a massive or platy structure.

· Detrimental Displacement:  Removal of the forest floor and one inch or more of the surface mineral soil over a 25 sq. ft. or more area.

· Severely Burned:  The soil surface is in a condition where most woody debris and the entire forest floor is consumed down to mineral soil.  The soil surface may have turned red due to extreme heat.  Also, fine roots and organic matter are consumed or charred in the upper inch of mineral soil.

· Coarse woody-debris recommendations are as follows:

· Douglas-fir sites need 7 to 13 tons per acre

· Grand fir sites need 7 to 14 tons per acre

· Western hemlock/western red-cedar sites need 17 to 33 tons per acre

· Subalpine fir sites need 10 to 19 tons per acre

· Optimum levels of fine organic matter are 21 to 30 percent in Douglas fir and grand fir habitat types.  In subalpine fir, moist western hemlock and western red-cedar habitat types, strong levels of fine organic matter exists at 30 percent or greater (Graham, et al. 1994). 

This years monitoring focused on the following two harvest systems: 

1) A feller bunched and rubber tire skidded operation on Unit 1, of the Moodoo Salvage sale was monitored at the Sandpoint Ranger District (Section 10, T54N, R4W).  

2) A cut to length harvester and log forwarder operation on Unit 1 of the Kat-tail sale was monitored at the Bonners Ferry Ranger District (Sections 35 & 36, T62N, R2E).

Monitoring Data

1)  Unit 1 on the Moodoo Salvage sale had 30 percent detrimental compaction.  This exceeds our Forest Plan standards by 10 percent and the recently revised Regional Soil Quality standards by 15 percent.  The 30 percent detrimental compaction was the cumulative effect of two timber sales and past grazing.  The most current timber sale produced 20 percent detrimental compaction, the other 10 percent was pre-existing.  The percentage of detrimentally compacted ground was based on 4 random transects run across Unit 1, which resulted in 323 sample sites; 97 of which were detrimentally compacted.

The Sandpoint District followed the direction in a clarification letter issued by the Region One office which assumes that mechanical harvesters with ground pressure ratings of 8 pounds per square inch or less, will not create detrimental compaction if their operations are dispersed across an activity area (Dale Bosworth letter, June 14, 2000).  This assumption holds true on many soils in Region One, but not on the deep volcanic ash soils on the Idaho Panhandle National Forest, which contain very little rock fragment within the surface volcanic ash layers.  Where these deep, ash soils occur, detrimental compaction can happen with only a single pass, even with low ground pressure equipment.

The skid trails on Unit 1 were properly designated and located at recommended distances to limit soil compaction and disturbance.  As recommended, skidding equipment stayed on the designated trails.  The excess compaction problem occurred when the low ground pressure feller buncher machine made passes perpendicular to skid trails to fell individual and groups of trees.  

The Sandpoint District will decompact the feller buncher tracks and non-dedicated skid trails or landings this summer to bring the site back within soil quality standards.

A field review of the deep volcanic ash soils was conducted with the Forest and Regional Soil Scientists last fall and all agreed that deep, volcanic ash soils with low rock fragment content will detrimentally compact with low ground pressure, harvest equipment.  Detrimental compaction typically does not occur if this equipment is operated on a slash mat or on 12 to 16 inches of snow.  

Unit 1 of the Moodoo Salvage sale is in Douglas Fir/ snowberry habitat type and the recommended range of coarse woody debris would be 7 to 13 tons per acre and fine organic matter should be 21 to 30 percent.  The average coarse woody debris on this unit is 10 percent and the fine organic matter content averaged 25 percent.  Both coarse woody debris and fine organic matter contents are well within guidelines. 

2)  Unit 1 on the Kat-tail timber sale had 14 percent detrimental compaction.  This unit meets Regional and Forest Plan soil quality standards from a soil compaction standpoint.

The Kat-tail Unit also met the fine organic matter guidelines but was low on the coarse woody debris guidelines. 

This unit is in the western red-cedar habitat type and the recommended range of coarse woody debris is 17 to 33 tons per acre and fine organic matter for these habitat types should be 30 percent or greater.  Transects on this unit ranged from 5 to 17 tons per acre with and average of 10 tons per acre for coarse woody debris and 33 percent was the average for fine organic matter levels.

This unit appears to have a lot of coarse woody debris left on the ground, but because most of the woody material is 3 to 4 inches in diameter the overall tonnage came up low.

Evaluation

The results of the FY 2000 monitoring indicates that units which call for ground – based harvesting be well planned to minimize soil compaction.

On compaction sensitive, ash soils, the recommendation is that when possible ground - based equipment should create a slash mat in front of the equipment or operate on frozen ground and/or deep snow. Mechanical processor/harvesters can usually create their own slash mat as they proceed across a cutting unit.

Most feller bunchers cannot create their own slash mat, so if this equipment operates off designated skid trails, de-compaction will be required on most sites, to bring them back within soil quality standards.

A Forest-wide field trip was conducted during the summer of 2001 to address ground-based harvesting and how to minimize its impacts. 

