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n/a

following harvesting reduces the internal cohesion of
the soil mass, typically 3 to 15 years after logging
(Ziemer, 1981; Sidle et al., 1985), leading to increased
probabilities of landslides.

Soil disturbance and sediment delivery to streams
are commonly associated with construction of roads
and landings, slash burning, and log skidding (Reid
and Dunne, 1984; Christie and Fletcher, 1999; Jordan,
2001; Kreutzwiser et al., 2001). The hydrologic and
geomorphic effects of forest roads in particular have
been the focus of many studies, given their demon-
strated potential for negative impacts (Luce and
Wemple, 2001). The use of tracked machinery such as
hoe-forwarders may also cause soil disturbance,
particularly if operated during periods of high soil
moisture. Off-road vehicle use (motorcycle and snow-
mobile) can also generate significant surface erosion
(Heede and King, 1990).

Road cut slopes and road fill can yield significant
amounts of fine sediment by dry ravel, rain splash,
frost, and mass erosion, particularly in the first year
after road construction, as was demonstrated in Idaho
(Megahan et al., 2001). Most road generated sediment
can originate from a relatively small fraction of the
road network if there are major variations in the ero-
sion potential of the road surfaces and cut slope
(Wemple et al., 1996; Henderson and Toews, 2001;
Megahan et al., 2001). Erosion from road surfaces
appears to vary greatly depending on site specific fac-
tors such as the nature of fill materials, slope,
drainage, age, usage, and maintenance. For example,
Reid and Dunne (1984) found that heavily used roads
generated 130 times more sediment (2,000 t/ha/year)
than abandoned roads. Jordan (2001) found that the
first storm that occurred following grading of road
surfaces generated a significant increase in stream
turbidity. On the other hand, Luce and Black (1999)
found that sediment production from graded road
plots was not significantly greater than from ungrad-
ed plots but that plots subjected to ditch cleaning had
seven to eight times greater sediment production than
graded or ungraded plots. Post-logging road treat-
ment and removal can reduce the longer-term proba-
bility of sediment supply from road surface erosion
and landside activity (Madej, 2001), although it can
increase sediment delivery for one or more years fol-
lowing treatment (Macdonald et al., 2003; Switalski
et al., 2004).

The significance of sediment sources for stream
water quality will depend on whether they are con-
nected to the stream by a channel, gully, or overland
flow. If sources are not connected, sediment could be
deposited on the soil surface before reaching a stream
channel. Wemple et al. (1996) found that 57 percent of
the road network was hydrologically connected to the
stream network in the Western Cascades, Oregon.
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