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Forest Plan Monitoring: Prescriptions and Effects on Land Productivity

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 ft2 or more area.

· Severely Burned:  The soil surface is in a condition where most woody debris and the entire forest floor are 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 exist at 30 percent or greater (Graham et. al, 1994). 

This years monitoring focused on the following:

1) Soil condition, large organic material, and BMP (Best Management Practices) effectiveness monitoring on 13 past harvest units in the Marble Creek watershed or its tributaries on the St. Joe/Avery Ranger District.

2) Organic matter, and soil displacement and compaction monitoring on the Kalispell timber sale on the Priest Lake Ranger District.

3) Foliar analysis for nutrients by tree species and rock type on the Avery Ranger District.

1.
Monitoring on 13 past harvest units (1970-1995) on the St. Joe Ranger District were monitored for soil condition, large organic material, and BMP effectiveness.

a) Each unit was monitored and at each transect data point the soil condition was placed into three condition classes as described in the Soil Condition Assessment Process (Niehoff, 2002): Natural Condition (Class 1), Slight Disturbance (Class 2) or Detrimental Disturbance (Class 3).
Table 42.  Soil Condition Assessment

	Unit
	Treatment
	Area (acres)
	Class1 (%)
	Class 2 (%)
	Class 3 (%)

	48201015
	Salvage
	132
	69
	26
	5

	48402103
	Salvage
	42
	50
	50
	

	48403042
	Clearcut
	7
	68
	32
	

	48403041
	Clearcut
	7
	90
	10
	

	48403043
	Clearcut
	5
	66
	28
	6

	48101045
	Liberation
	19
	100
	
	

	48502025
	Patch
	18
	100
	
	

	48402025
	Liberation
	115
	100
	
	

	48203091
	Liberation
	32
	95
	5
	

	48501091
	Group Select
	34
	91
	9
	

	48402051
	Salvage
	48
	100
	
	

	48402115
	Clearcut
	19
	100
	
	

	48403046
	Clearcut
	9
	100
	
	


Results show that the combined acreage of 13 units (487 acres) had 85 percent natural condition, 13 percent slight disturbance, and 2 percent detrimental disturbance. This meets the Regional and Forest Plan soil quality standards.

b)  Values of large organic material ranged from 5 tons/acre to 52 tons/acre.  Individual values in tons/acre are:  18, 5, 30, 7, 40, 41, 13, 52, 42, and 29.  Three of the units were not monitored for large organic material.

c) Overall BMP Effectiveness, related to the Idaho Forest Practices Act (FPA), was qualitatively rated by monitoring teams. 8 units showed an overall effectiveness between 90 to 98 percent, 4 units between 80-90 percent, and one unit was evaluated at 70 percent. 

Table 43.  Overall BMP Effectiveness

	Overall Effectiveness (%)
	Number of Units

	98
	1

	95
	2

	90 - 95
	3

	90
	2

	85 – 90
	2

	88
	1

	80
	1

	70
	1


2. Thirteen stands within the Kalispell timber sale were monitored for fine organic matter, coarse woody debris, and soil displacement and compaction.

Table 44.   Organic Matter and Soil Displacement and Compaction Assessment

	Stand Number
	Organic Matter Component relative to Graham et al., 1994
	Soil Displacement and Compaction 

	
	Fine Organics

% Optimum Level
	Coarse Woody Debris (t/ac)
	

	841-4-52
	100
	32
	None

	841-3-50
	90
	21
	10% detr. compaction

	810-1-62
	90
	50
	9% detr. compaction

	841-3-102
	87
	22
	None

	841-4-27
	87
	34
	None

	810-1-63
	67
	19
	None

	839-4-19
	100
	55
	None

	810-1-61
	87
	31
	None

	810-6-65
	67
	14
	None

	839-3-13
	75
	71
	None

	839-3-11
	64
	70
	None

	839-3-8
	44
	35
	None

	838-2-28
	-
	49
	None


a) Fine organic matter ranged between 44 and 100 percent for all units and meet the suggested minimum of 30 percent or greater. 

b) The recommended range of coarse woody debris of 17 to 33 tons per acre in subalpine fir, moist western hemlock and western red-cedar habitat types was within limits in five, exceeded levels in six, and were below optimum limits in one stand.

c) None but two stands showed detrimental impacts (10 percent and 9 percent detrimental compaction). The units meet Regional and Forest Plan soil quality standards.

3. Foliar analysis for essential nutrients was undertaken on metasedimentary Belt formations on the Avery Ranger District to determine potential nutrient deficiency, specifically potassium.

All the Douglas-fir trees sampled were deficient in nitrogen; potassium, sulfur, and boron. Douglas-fir trees on the lower Wallace formation were also deficient in phosphorus.  All the grand fir trees sampled were deficient in nitrogen, phosphorus, potassium, boron, and likely copper.  Critical foliar nutrient concentrations are based on laboratory studies for several conifer species in the inland northwest (Garrison and Moore, 1998).
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