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Forest Plan Monitoring: Prescriptions and Effects on Land Productivity

Purpose:  The objectives of this review are (1) to determine if management prescriptions and practices are following direction contained in the Forest Plan to achieve Desired Future Condition.  (2) To determine if BMPs, standards and guidelines are being implemented and are effective in protecting resource values while working toward Desired Future Condition.

This item has commonly been monitored in two ways:

1) project inspections by IPNF ID teams to see if projects meet BMPs and Forest Plan standards, and

2) soil quality monitoring

Project Inspections

Project inspections by IPNF ID teams were conducted annually from 1988 to 1992, and in 1994 and 1995. The results of these inspections have been reported in Forest Plan Monitoring Reports for those years.

Results of Multi-year Soil Monitoring 

This section summarizes the results of multi-year monitoring of the Forest's soil resources.  It also discusses some of the practices we have adopted to maintain long-term soil productivity. The soil monitoring results for 1998 are located at the end of this section.

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 and surface volcanic ash, and maintaining the bulk density of the surface volcanic ash within natural ranges of variability.

We have monitored the full range of our management activities over the last twelve years and have identified the major detrimental impacts and associated practices, which negatively affect the soil quality standards listed in the Forest Plan.

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


- compaction


- removal of topsoil (displacement)


- land taken out of production by roads, landings and skidtrails


- units with insufficient woody-debris left on-site


- areas that have been severely burned

Detrimental impacts are defined as follows:


-Detrimental Compaction:  More than 20% increase in bulk density over natural 

for volcanic ash surface soils.


-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.


-Insufficient woody-debris left on-site consists of:



-Douglas-fir sites with less than 5 tons per acre



-grand fir sites with less than 10 tons per acre



-western hemlock/cedar sites with less than 20 tons per acre



-subalpine fir sites with less than 15 tons per acre

When Forest monitoring of soil quality standards began in 1985, tractor yarding and piling were the most common practices used on gently to moderate sloping lands.  Our soil monitoring found these practices to result in up to 40 to 90 percent detrimental compaction and displacement.  Most of this damage occurred in the piling phase of the operation. 

Based on our monitoring knowledge, we have adjusted our management practices by implementing the following actions:

1.   Manage ecosystems to maintain acceptable soil productivity potential for trees and other managed vegetation over a minimum of 80 percent of an activity area.

Protection of long-term soil productivity:  The following are practices that have been implemented to minimize the impacts of soil compaction, displacement of topsoil and severe burning on long-term soil productivity.  The use of these practices in almost all cases has resulted in meeting or exceeding the soil quality standards listed nationally, regionally and within the Forest Plan.

a.  Equipment Operations:  Cable logging, tractor/skidder yarding and harvester-forwarder/feller-buncher operations over slash, winter logging, using designated skidtrails, broadcast burning during moist soil conditions, leaving slash on the ground (where it will not be a fire hazard), and grapple piling are all practices which minimize soil impacts and protect long term productivity.

 On the average,  cable logging is the least impactive and will detrimentally affect about 2 percent of an activity area.  Dozer and skidder yarding on designated skidtrails and then grapple piling over slash, tends to have the highest impact, while still meeting soil quality standards.  This practice detrimentally affects about 18 percent of an activity area.  Operating all forms of heavy equipment on designated skidtrails, or on a cushioning layer of slash produces detrimental ground disturbance that ranges between 10 to 20 percent of an activity area depending on distance between skidtrails and amount of slash being operated on.  Most of the detrimental impact to the ground is in the form of surface soil compaction.

Many of the designated skidtrails used in timber harvest are restored to near natural conditions after the harvest operation.  Numerous decompaction methods have proved to be successful, they are as follows:


-The winged subsoiler has done a good job of breaking up compaction over a full range of soils and compaction depths on the Forest.


-The forest cultivator has worked well on compacted surface volcanic ash layers, but was ineffective in breaking up compaction in heavy soils, deeply compacted soils, or on soils with high rock fragment contents.


-Rock rippers have been effective in restoring hydrologic function to compacted roadbeds that contain high rock fragment content.

b.  Residue Management


-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/cedar sites need 17 to 33 tons per acre



-subalpine fir sites need 10 to 19 tons per acre

Maintenance of fine woody debris is also essential to long-term productivity.  In North Idaho many of our soils are nutrient limiting, especially in relation to nitrigen and potassium.  Over half of all nutrients contained in trees are tied up in the branches and foliage.  Nitrogen tends to be limiting on all soils and potassium appears to be particularly deficient in very weakly weathered soils developing within the Prichard, St. Regis formations, the siltite portions of the Burke formation, and the argillite and carbonatic siltite portion of the Wallace formation.  All of these geologic formations are part of the Precambrian metasedimentary Belts.  Significant deficiencies of potassium appear to be a major factor in explaining some of our root rot problems.  Whole tree yarding can remove up to 40 percent of the soil systems entire reservior of potassium.  Research recommends that up to 12 tons per acre of fine woody debris be left on site to help maintain potassium levels.  A balance between fire hazard risk and nutrient cycling needs to be evaluated on sites that are mechanically treated.


-Optimum levels of fine organic matter is 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).

c. Burning:  Prescribed burning during dry conditions creates a mosaic of microsites consisting of severely burned, moderately burned and slightly burned, along with some that remain unburned.  This wide range of microsites is the result of differing fuel load and volume, soil and fuel moisture, weather factors and timing.

We have found that by limiting prescribed burning to those times when surface soil moisture is above 25 percent, we will reduce the potential of hot burns producing detrimental burn conditions.

98 Soils Monitoring Report

The 1998 monitoring focused on: 1) existing conditions of coarse woody debris and fine organic matter levels within ten proposed harvest units on the proposed Kalispell Timber Sale area on the Priest Lake District.  2) two harvest operations (on St. Maries and Priest Lake Districts) where a feller/buncher with a processor head prebunched logs in partial cuts and then line skidded these logs up a corridor to a landing.  3) a harvest operation on the Sandpoint District which consisted of  a mid-sized feller/buncher and a conventional rubber tired skidder operating on snow.

1)  Eight of the ten monitored units on the proposed Kalispell Timber Sale area do not presently meet the recommended standard for coarse woody debris, and seven of the ten units are below the optimum levels for fine organic matter. 

All ten units were in the western hemlock habitat type and the recommended range of coarse woody debris for this habitat type is 17 to 33 tons per acre, with the natural average being about 30 tons per acre.  Eight of the ten monitored units were below 17 tons per acre, with the lowest being 5 tons per acre.

The optimum levels of fine organic matter for this habitat type is 30 percent or greater and again seven units were less than 30 percent with the lowest being 13 percent.

Recommendations on these deficient sites would be to provide coarse woody recruitment to meet recommended levels, preferably 30 tons per acre.  Burning on the sites with deficient fine organic matter levels will reduce these levels even more.  The recommendation would be to grapple pile just enough slash to reduce the fire hazard within acceptable limits.  The grapple piling should be done on top of the slash to protect against compaction.  Grapple piling should also be done when soil moistures are above 25 percent to minimize the amount of fine organic matter consumption that will occur under the burning slash piles.

2) Monitoring of the two harvest operations where a feller/buncher with a processor head pre-bunched logs in partial cuts and then line skidded these logs up a corridor to a landing produced excellent results.

The monitoring unit on the St. Joe District was on the Muddy Fran timber sale.  This unit was a species designated unit where lodgepole pine was taken out.  Slopes in this unit ran from about 30 to 50 percent.  Corridors were established on about a 70 foot spacing and the feller-buncher harvested up these corridors laying slash in front of the machine as it moved.  The slash mat was sparse to light over about 30 percent of the area and light to moderate over the remaining area (moderate being about one foot of compressed slash).  The limbed logs were bunched in a herring-bone pattern facing up-hill and then yarded with a Linkbelt cable system.  Detrimental compaction from this operation amounted to 6 percent and there was virtually no displacement.

The monitoring unit on the Priest Lake District was on the Rogers-Mosquito timber sale.  This unit was logged on snow and slash with a feller-buncher and again the bunched logs were line skidded.  This unit had slopes that went up to 55 percent.  The monitored results were beautiful in that there was no compaction or displacement.

3) The monitoring unit on the Sandpoint District was on the Can Haul timber sale.  This unit was harvested mostly on snow.  Slopes in this unit ran from about 10 to 40 percent.  Corridors were established on about a 60 foot spacing and a mid sized feller buncher harvested up these corridors laying slash in front of the machine as it moved.  The logs were moved down the corridors with a conventional rubber tired skidder.  Detrimental compaction from this operation amounted to 10 percent and no displacement.

Summary:  In summarizing the soil monitoring results for 1998, we found that areas that have had a history of multiple burns or near complete slash cleanup after harvesting generally will not meet recommended levels of coarse woody debris of fine organic matter.  Future management will have to account for this shortage in the organic component.  Feller buncher operations with line skidding and rubber tired skidding on snow all did an excellent job of meeting Forest and Regional soil quality standards. 

