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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. Pre-harvest soil condition, organic material, and coarse woody debris on 12 timber sales.

2. Monitoring of post-harvest conditions on four timber sales

3. Monitoring of two allotments on the Priest River Ranger District and one ski run and prescribed burn on the Coeur d’Alene Ranger District.

4. Post-harvest BMP (Best Management Practices) effectiveness monitoring on four timber sales.

5. Effectiveness monitoring of slash mats on the Jeru-Lindsey timber sale, Sandpoint Ranger District.

1. Monitoring of pre-harvest conditions on 12 timber sales.

Table 18.  Ranges of impacts evaluating existing conditions on 12 timber sales on the IPNF
	
	Existing Condition - Range of Disturbance

	Proposed Timber Sale
	0% to 5%
	5% to 10%
	10% to 15%
	>15%

	Chloride Bush
	3
	3
	
	

	Sam Owen
	1
	1
	
	

	Highway 41
	1
	
	
	

	High Bridge
	1
	9
	6
	

	Blanchard Pole
	
	
	
	

	Outlet Bay 
	1
	3
	
	

	Bussard-Feist
	1
	
	
	

	Moyie Place
	3
	
	1
	

	Moyie Woods
	
	
	
	1

	Hungry Caribou
	
	1
	
	

	Lookout Divide
	3
	2
	1
	

	Carbon Center 
	
	
	1
	

	Total
	14
	19
	9
	1


Forty-four units on 12 proposed timber sales were evaluated to determine existing pre-harvest conditions and what additional mitigation recommendations needed to be made to ensure that forest plan and regional soil quality standards are met.  Results showed that about half of the units had little to low existing impacts while management activities in the remaining half are close to or, such as in one case, exceeded soil quality standards.  Based on these results, mitigation recommendations were provided to reduce any additional impacts that may occur from proposed activities.  These include:

· Utilizing existing skid trails and landings where appropriate in order to maintain current soil compaction levels below the 15% requirement. Post-harvest, all utilized skid trails should be covered with slash and randomly placed logs (on contour) to increase the microtopography needed to reduce runoff, stabilized with waterbars, or a combination thereof.

· Avoiding operation of equipment in moist or wet depressional areas. 

· Limiting logging to times when conditions are dry. 

· Operating equipment on a layer of slash that can greatly reduce compaction.

· Considering winter logging.

· Operating logging equipment, including for piling slash during winter with either:

· a 18 to 24 inch settled snow layer;

·       a combination where mineral soil is frozen at least 2 inches and a minimum of 6 inches of snow is maintained beneath the tread or wheels of operating equipment and logs dragged behind skidders; or

· frozen ground to a depth of 4 inches with equipment operation restricted to skid trails.

· Considering post-harvest decompaction of skid trails and landings to improve the activity area and initiate recovery of soil productivity (this is a good option for units that already have an elevated existing detrimental condition).

· Changing logging system where applicable (i.e. change tractor to less impacting skyline or helicopter treatment).

Recommendation related to soil productivity:

· Overwintering slash to recycle nutrients back into the soil.

· Ensuring that enough coarse woody debris will be left to sustain long term soil productivity following guidelines in Graham et al. (1994).

· Limiting prescribed burning to those times when soil moisture is above 25% to reduce the potential for hot burns and to help maintain soil productivity.

Monitored levels of organic matter were variable in all units but generally ranged between low to optimal with occasional high values.  Coarse woody debris was generally too low for six out of the 11 proposed timber sales and their evaluated units.  Assessment of proposed stands or units also showed that existing available data from TSMRS does not always reflect actual conditions on the ground, which emphasizes the need for on-the-ground confirmation.

2. Monitoring of post-harvest conditions on four timber sales

Table 19.  Background and monitoring results of post-harvest detrimental soil impacts on four timber sales
	Timber Sale
	Unit
	Accomplished Year
	Silvicultural Rx
	Equipment
	Fuels Rx
	Soil Impacts %
	CWD

Tons/acre

	Rocket Run
	4
	2001
	CC
	Tractor
	BB
	4
	12

	
	5
	2001
	CC
	Tractor
	BB
	5
	23

	
	7
	2001
	CC
	Tractor
	BB
	1
	18

	
	8
	2001
	CC
	Cable
	BB
	3
	15

	Tri County
	17A
	2001
	CC
	Skyline
	BB
	7
	5

	
	23
	2001
	CC
	Skyline
	BB
	
	20

	Lower Marble
	6
	2003
	CT
	Tractor
	GP
	15
	9

	
	7
	2003
	CT
	Tractor
	Lop
	8
	14

	
	8A
	2001
	CC
	Tractor
	BB
	1
	14

	
	8B
	2001
	CC
	Cable
	BB
	5
	55

	Little Blacktail
	15
	2004
	GST
	Tractor
	Not yet complete
	16
	6


CC = Clearcut with reserves

CT = Commercial thin

SW1 = Shelterwood preparatory cut

GST = Group seed tree with reserves

Eleven units on four timber sales were monitored for post harvest levels of management impacts.  The majority of tractor units showed limited amounts (1 to 8 percent) of detrimental soil impacts which were well below the expected (~13%) disturbance associated with such equipment.  Two units were at or slightly above the standard.  All skyline/cable units were above the expected (~2%) impact levels but all met forest plan and regional standards.  Coarse woody debris retention was satisfactory.

3.
Monitoring of two allotments on the Priest River Ranger District and one ski run and prescribed burn on the Coeur d’Alene Ranger District.

Allotments

The Upper Squaw Valley and Four Corners allotments of the Priest Lake Ranger District were monitored for livestock impacts and assessed for riparian conditions associated with grazing.  Most of the grazing pressure occurs in the grassy wetland bottoms and meadows adjacent to creeks with little or no evidence of grazing or bedding on the immediate adjacent forested slopes.

Due to the steepness of some of the terrain, the majority of travel occurs on well defined trails and the road prism.  Designated river crossings may add to an increase in sediments and lack of stream bank vegetation can contribute to undercuts and loss of channel stability.  The Upper Squaw Valley allotment should be closely monitored for trespassing cattle to reduce the impact on soil and riparian resources.

The overall conditions of the visited sites were satisfactory.  The availability of moisture in valley bottoms aids in the recovery process during and after the grazing months and likely reduces the overall impacts of cattle.  In general, cattle grazing on the monitored allotments add little to no effect to existing harvest units from a detrimental soil impact standpoint. Of greatest concern is the compaction in areas where cattle concentrate over long periods of time, such as along riparian stretches in valleys, drier uplands, and around salting troughs.  Though no erosion was evident, a reduction in vegetation and an increase in several weedy species were apparent.

Prescribed Burn

Table 20.  Monitoring results of prescribed burn impacts on Unit 12 of the Cedar Saddle Prescribed Burn (fall of 2003), Coeur d’Alene Ranger District

	CEDAR SADDLE PRESCRIBED BURN

	Hydrophobicity (%)

	
	Low
	Moderate
	High

	Unit 12
	67
	18
	15

	Control 
	100
	0
	0

	Organic Matter (%)

	
	<¾ inch - low
	¾ to 1¾ - optimum
	>1¾  - too much

	Unit 12
	79
	9
	10

	Control 
	40
	10
	50

	Coarse Woody Debris (tons/acre)

	12
	19


Though pockets of high burn severity (15%) were apparent and are approaching exceeding levels of detrimental impact, the overall condition of soils was generally satisfactory. This is likely due to cool burn conditions or soil moisture levels around 25%, which protected the resource from burning too hot and producing excessive hydrophobic and sterile conditions that make re-vegetation difficult over long periods of time. 

Optimal organic matter levels were practically identical pre- and post burn though an overall reduction of excess organics can be seen by comparing the post-burn data to the control.  The increase in shrubs and forbs should provide leafy material over the next few years and pull numbers back up towards optimal levels.  However, the majority of presently growing vegetation is less desirable species such as Canada thistle and mullein. The unit should be closely monitored for establishment of invasive species and noxious weeds.

Coarse woody debris appears to be of greatest concern.  Though 19 tons/acre appears to be acceptable for this habitat type, it needs to be mentioned that the majority of debris measured was concentrated in one area. The remaining portions of the unit were almost devoid of woody debris which acts as a future long-term nutrient pool.  For this unit, it appears that minimal amounts were left after harvest so that the problem lies within the logging practices rather than the prescribed burn since little evidence of large burned logs were visible, except in a concentrated area.

Ski Run

Table 21.  Monitoring results of post-harvest conditions on ski run #2 at Lookout Mountain Ski Area, Coeur d’Alene Ranger District
	LOOKOUT MOUNTAIN SKI RUN

	Disturbance (%)

	Ski Run
	Class 1
	Class 2
	Class 3

	2
	28
	44
	28

	
	Organic Matter (%)

	
	<¾ inch - low
	¾ to 1¾ - optimum
	>1¾  - too much

	
	60
	10
	28

	
	Coarse Woody Debris (tons/acre)

	
	12


Several new ski runs were added to the Lookout Pass ski area in 2003, which involved removal of trees along several corridors on the southeast side of Runt Mountain above FR4208.  A random transect along Run 2 showed increased rilling and gullying mid slope below a decommissioned old jeep road.  The re-contouring was ineffective because the skid trail moves straight up the slope, and no drainage was provided along the entire face of the ski run.

Deterioration was evident, especially in the vicinity of the skid trail and below the decommissioned road. Erosion has removed several large patches of surface soil and organics and sediments are collected wherever logs cross the slope horizontally to trap the runoff. Rills can be found everywhere, i.e. 5 were measured over a 20 foot distance. Gully formation is visible just below the jeep road and some portions have already been armored with coarser fragments since fines have been removed.

The neighboring ski run (#3) was also visited over an area of about 500 to 600 feet above the main opening below.  Damage is not as extensive as on the neighboring slope but rills are present, log traps are fully loaded, and no waterbars were installed anywhere, especially on the vertically running skid trail.

Recommendations to the district stressed the proper installation of waterbars following guidelines in “Ski Area BMP’s”, a publication specifically designed for ski area managers to prevent or decrease environmental damage and degradation of water quality. The ski area is scheduled for additional monitoring and further evaluation in 2005.

4.
BMP (Best Management Practices) effectiveness monitoring on three timber sales on the Avery Ranger District.

Table 22.  Results of BMP monitoring on three timber sales on the Avery Ranger District
	Timber Sale
	Unit
	Overall Effectiveness (%)

	Rocket Run
	4
	moderate high

	
	5
	high

	
	7
	high

	
	8
	high

	Tri County
	17A
	high

	
	23
	high

	Lower Marble
	6
	moderate high

	
	7
	high

	
	8
	moderate high


      *moderate high (50 – 85%)

          high (>85%)

Overall BMP effectiveness, related to the Idaho Forest Practices Act (FPA), was qualitatively rated by monitoring teams.  Three units showed an overall effectiveness rated as moderately high and six units were evaluated as highly effective. 

5.
Effectiveness monitoring of slash mats on the Jeru-Lindsey timber sale, Sandpoint Ranger District

Log forwarder impacts in units 2, 3, and 16 of the Jeru-Lindsey Timber Sale were evaluated to determine effectiveness of slash mats on soil compaction during winter logging.  Forwarder trails were entered and observed up to 400 feet away from the road.  All were heavily covered by a slash mat averaging between (1 to 3 feet in thickness, consisting of various debris from bark to large diameter logs with a general size of slash being small diameter logs and branches.

Table 23.  Results and comparison of bulk densities in two units of the Jeru-Lindsey timber sale
	
	Bulk Density (g/cm3)

	Unit
	On skid trail
	Control (unharvested, no slash mat cover)

	2
	0.8
	0.7

	
	0.6
	0.9

	3
	0.8
	0.8

	
	0.9
	0.9


Slash cover was so effective that it was difficult to find any areas where core samples for bulk density could be taken.  Two small areas on forwarder trails in Unit 2 and 3 that were found uncovered by slash (but were likely covered by snow during time of harvest) were evaluated and compared with adjacent unharvested areas.  Results illustrate the variability of soil bulk densities in these ash capped soils and the close results and overall appearance shows little difference and no concerns.  Each of the forwarder trails entering Unit 16 were observed as well but none showed any areas on which it was feasible to take a soil sample since no soil contact was made by the harvesting equipment.  No resource damage was observed on the unit.

Duff thickness varied between 1 to 3 inches on the undisturbed forest floor and about 1 to 2 inches on the forwarder trail underneath the slash.  Although the duff was more compacted over the skid trail than in the unharvested portion, no compaction of the underlying mineral soil was detected in any of the observed areas.

Some of the recommendations included reduction of fuel load and slash thickness where levels are extensive and may inhibit or slow down future vegetation and ground cover reestablishment as well as monitoring of ditches and culverts for obstruction from small debris.  By and large, application of winter logging and slash mats proved to be very effective in the reduction of detrimental soil impacts from harvest equipment.

