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KNF – Forest Plan

• Forestwide Management Direction
• Goals, Objectives, Standards
• Research Needs
• Desired Future Condition
• MONITORING and Evaluation
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Kootenai National Forest 
Soil Monitoring Summary - Units

YEAR Line Transects Walk-throughs Totals

1988 0 10 10

1989 0 20 20

1990 0 21 21

1991 0 25 25

1992 20 6 26

1993 14 20 34

1994 3 2 5

1995 9 6 15

1996 17 22 39

1997 22 22 44

1998 20 12 32

1999 15 15 30

2000 0 6 6

2001 3 6 9

2002 26 23 49

2003 15 16 31

2004 9 7 16

2005 2 20 22

Totals 175 259 434
3



KNF - Methodology
• Line Transect Method – a defined path across an activity unit. 

The path is oriented perpendicular to the operational direction 
of the disturbance. The purpose of the transect placement is to 
evenly cover, and with unbiased intent, the activity area. The 
line transect(s) was preceded by a general reconnaissance of 
the activity area, which helped to determine the number of 
transects. The general reconnaissance also ensured a 
sampling of “undisturbed” sites within the area. 

• Walk-through Method – a random, visual survey by general 
reconnaissance of an activity area. The visual observations are 
discussed in qualitative terms. Rather than establishing a 
monitoring point at each step, random points are evaluated for 
disturbance.
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KNF – Monitoring Summary

• Activity Area – A land area affected by a management activity to 
which soil quality standards are applied. Activity areas must be 
feasible to monitor and include harvest units within timber sale 
areas, prescribed burn areas, grazing areas or pastures within 
range allotments, riparian areas, recreation areas, and alpine 
areas. All temporary roads, skid trails, and landings are 
considered to be part of an activity area.

• Disturbance modes - include compaction, displacement, 
erosion, severe burning, mass movement, rutting, and puddling. 
Also, I often included qualitative discussion of organic matter. 
The Forest Service manual states that at least 85% of an activity 
area must have soil that is in satisfactory condition.
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KNF – Soil Monitoring Summary
18-Year

Year Sales –
Transect

Units -
Transect

Sales  -
Walk -
thru

Units –
Walk -
thru

Total 
Acres

1988 0 0 4 10 316

1989 0 0 10 20 672

1990 0 0 12 21 718

1991 0 0 14 25 833

1992 10 20 4 6 637

1993 6 14 10 20 935

1994 2 4 1 2 115

1995 4 9 3 6 343

1996 9 17 11 22 1609

1997 13 22 10 22 1676

1998 11 20 8 12 1365

1999 10 15 7 15 607

2000 0 0 5 6 337

2001 1 3 3 6 520

2002 11 26 10 23 1626

2003 6 15 9 16 1263

2004 3 9 6 7 492

2005 2 3 4 20 1257

Totals 88 175 131 259 15321
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KNF – Soil Monitoring Summary
Monitoring Specifics

Activity Totals
Number Sales 219

Number Units 434

- Line Transects 175

- Walk-throughs 259

Acres 15,321

Number Transects 447

Monitoring Points 123,643
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SOILMON ACCESS Objects  - Tables, Queries, Forms, Reports



SOILMON ACCESS Data Entry/Query Form

Expanded Comments:  
Quartzite bedrock.  Soil very rocky.  Soil very wet.  Two operations periods!?  Some erosion occuring in fireline!  Soils saturated.  
Wetspots scattered throughout unit.  More in southern finger.  Unit looks very good.  Ash 4-10", mixed in places!HT: SAF/Alsi or 
Mefe



SOILMON ACCESS Data Entry/Query Form

Expanded Comments: 
Over quart of site bedrock.  Lots of angular rock in soil (over 65%).  Fire left most of partially decompoased O.M.  Some erosion in 
excavator fireline.  Lower end of skid trails have some erosion.  Bedrock exposures in unit.  Lower part of unit much steeper than 

upper part; except for SW corner.  Wet spots in unit.  Unit looks very good.  Middle across middle of longer part of unit.  Lower 
across middle of shorter part of unit. Planted ES,WL,DF  HT: SAF/Alsi or Mefe



SOILMON ACCESS Data Entry/Query Form

Displays expanded Transect Info



SOILMON Spatial Component - ArcMap



SOILMON ACCESS Reports Example - Forest-Wide 



SOILMON ACCESS Reports Example – District



KNF – Soil Monitoring Summary
Units by Detrimental Disturbance 

Category

DISTURBANCE 
CATEGORIES (%)

TOTALS

< SIX 95
SIX to TEN 51
ELEVEN to FIFTEEN 19.5

FIFTEEN PLUS 9.5

TOTALS 175
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KNF - Monitoring Results
1988 - 2005

Category DSD 
Range

18-year Last 10 Last 5

Skyline/Cable 0 - 3 2 1 1

Tractor(summer) .5 - 27 9 6 8

Tractor(winter) 0 - 10 4 4 4

Forwarder 
(summer)

0 - 7 4 3 4

Forwarder 
(winter)

0 - 4 2 2 2

Helicopter 0 0 0 0

Excavator Piling 0 - 3 2 2 2

Grazing 0 - 3 2 2 2 20



Detrimental Soil Disturbance from Management Activities on the 
Kootenai National Forest: 2000 – 2005.

• ¹ DSD is listed but not necessarily 
additive to other activities. This is 
because the percentages listed for 
each management activity included 
some units with excavator piling or 
fireline construction. In addition, 
disturbance from these activities 
within harvest units usually 
overlaps at least a portion of the 
skidding disturbance. The 
transformation from dozer piling to 
excavator piling significantly 
reduced soil impact.

• ² Fireline construction prior to 1995 
included a dozer fireline 
construction while data collected 
after generally include handline or 
excavator bucket-width 
construction. As a result there has 
been a reduction of fireline 
disturbance in a given unit.

Activity 
Category

Season of 
Operation

Detrimental 
Disturbance (%)

Skyline NA 1

Tractor Summer 8

Tractor Winter 4

Forwarder Summer 4

Forwarder Winter 2

Excavator 
Piling¹

NA 2

Fireline 
Construction¹,²

NA 1

Grazing NA 2 21





SOIL
A SOIL IS A LEAKY TANK FILLED WITH 
SPONGES, SPRINGS, DASHPOTS, PIPES, 
OROFICES, VALVES, AND OTHER FLUID 
CONTROL DEVICES. THE HEALTH AND 
WELFARE OF PLANTS IS A FLUID 
MECHANICS PROBLEM AND THE SOIL IS 
THE MEDIUM WHERE THE CURRENTS, 
COUNTER CURRENTS, AND RESPONSE 
CURRENTS OCCUR.
Dr. James Vomocil, presented at Soil Compaction Workshop, Medford Oregon, 1979.
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SOIL COMPACTION
COMPACTION BREAKS SPRINGS, JAMS 
DASHPOTS, SMASHES SPONGES, BENDS 
AND KINKS PIPES, CLOGS OROFICES, 
GUMS UP VALVES, AND IN GENERAL 
RAISES HELL WITH SOIL AS A FLUID 
CONDUCTOR AND AS A MEDIUM FOR 
PLANT GROWTH. 

Dr. James Vomocil, presented at Soil Compaction Workshop, Medford Oregon, 1979.
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