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3. Results

3.1. GPS Performance

A total of 680,227 GPS locations were recorded during the course of the harvest of the three
watersheds: 272,303 bulldozer, 127,821 feller buncher, and 280,392 skidder positions were recorded.
GPS locations obtained from the MultiDAT units lined up well with the GeoXM-captured skid trails.
A raster map was created in ArcGIS to show the relative traffic intensity for all harvest machines
along the skid trail network (Figure 2). The MultiDAT GPS dataloggers were found to be an effective
tool to obtain the overall pattern of machine movement, along with the intensity of that movement
along certain sections of skid trail.

Raster map showing relative traffic intensity for all harvest machines on the three study
watersheds. Yellow cells are least trafficked, orange are more trafficked, and red are the most
trafficked skid trail sections.
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3.2. Sediment Paths

There was a total of 72 sediment paths found within the experimental units, which all originated
from a skid trail. Thirty-five of the 72 paths originated from primary skid trails, 35 from secondary
trails, and only two from tertiary skid trails. This pattern is to be expected, as the tertiary skid trails
were non-bladed and generally were not observed to have as much exposed soil surface as the
constructed skid trails. No sediment paths were found to originate from equipment disturbance off
skid trails. Sediment paths ranged 2.4 to 57.6 m in length (mean = 20.6 m) and 0.2 to 10 m in width
(mean = 2.3 m), with slopes ranging 25 to 48 degrees and averaging 34.1 degrees, reflective of the
steep terrain associated with this physiographic region. The widest paths appeared in very steep
terrain near the edge of the floodplain and were the result of mass wasting, likely caused by water
movement in the sediment paths.

3.3. Water Control Structures

All of the 72 sediment paths were associated with a water control structure installed during skid
trail retirement. Reverse grade structures, including waterbars and broad-based dips, were the most
commonly used water control structures. Berm cuts were less commonly used, though four were
associated with a sediment path. A total of 479 reverse grade structures were found within the
experimental units with 68 of these (14.2%) associated with a sediment path reaching the stream
(Table 2). Of the 479 total structures, 155 were placed on relatively flat skid trail sections (<5% slope),
with only 8.3% (13) producing a sediment path. There were 312 structures constructed along sloping
skid trails (>5% slope), with 14.4% (45) producing a sediment path that reached the stream. Only 12
of the total 479 reverse grade structures (in this case waterbars) were constructed at the
microtopographic low contour point of a skid trail with positive skid trial slope in both directions
from the waterbar. However, these 12 were of interest, because 83.3% (10) were associated with a
sediment path. While none of these reverse grade structures were poorly constructed in themselves,
locating them at a low point allowed for water to concentrate along the trail slope from both
directions, resulting in a sediment path.

Table 2. Water control structures within experimental units of the three harvested watersheds, by the
morphology of the skid trail where they were constructed. Percentage of water control structures
associated with initiation of machine-caused sediment paths is also shown.

hat P i Path
Skid Trail Morphology Number of Structures Number that Produced a Sediment Pat

(% of Total)
Flat (<5% slope) 155 13 (8.3)
Low point 12 10 (83.3)
Sloping (>5% slope) 312 45 (14.4)
Total 479 68 (14.2)

3.4. Treatment Effects

The analysis of sediment path number and width by treatment yielded similar statistical
significance; thus, only the results of sediment path number analysis are presented. Analyzing the
intermittent stream sections as a group, there was a trend —but no statistical difference—in sediment
path number between SMZ widths of 7.6 m, regardless of having 25% (I12) or 0% (I1) overstory
retention (10.0 and 3.6 paths per 305 m, respectively) (Table 1). However, when the intermittent SMZ
width increased to 15.2 m with 25% overstory retention (IT3), only 1.5 paths per 305 m were observed
which was significantly lower (p = 0.0275) than the 7.6 m/0% (I1) treatment, indicating a positive effect
associated with increasing SMZ width and retention.

Compared to the 16.8 m/50% perennial stream P1 treatment, the 16.8 m/100% P2 treatment
produced a significantly greater (p = 0.0014) number of sediment paths (0 and 6.9 per 305 m,
respectively) (Table 1). This was associated with a significant decrease (p = 0.0199) in coarse logging
debris index, 13 for the 16.8 m/100% P2 treatment as compared to 83 for the 16.8 m/50% P1 treatment



