

























































































































































































South Fork Toutle River Tributary

An unnamed tributary on the south side of the South Fork Toutle River Valley was
classified as a OD1 stream. The geomorphic parameters are listed in Table 5.

View Upstream South Fork Toutle River Tributary

Kiona Creek, Mineral Creek and Tributaries

One day was spent investigating the Kiona Creek and Mineral Creek watersheds in the
company of Mr. Matt Brunenga of the Washington State Department of Natural Resources. Mr.
Brunenga has been studying landslides within these basins for some time. Both streams are
located in the Southwest Cascade Region and are separated to the north and the south by a
mountain range. Kiona Creek is on the south side and Mineral Creek to the north, with Mineral
Creek being tributary to the Nisqually River. Kiona Creek has been subject to extensive
landslides and debris flows in the last few years. The Mineral Creek watershed has flatter

gradients and wider valleys.
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Small Tributary Drainage near Kiona Creek Headwaters
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Kiona Creek Tributary Debris Flow, View Downstream
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View Upslope at Kiona Creek Landslide Source Areas
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Mineral Creek-Slope Failure due to Upstream Culvert Overtopping

Gentle Gradient Reach Mineral Creek, Ponds due to Flat Slope and Beaver Ponds
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Yakima River Tributaries - Cold Creek and Blue Creek

Cold Creek is a Yakima River tributary which drains into Keechelus Lake. It was
classified using the new technique as an NF1 stream. Blue Creek, tributary to Swauk Creek and
the Yakima River, was classified as NF3.
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View Upstream Blue Creek

Narcisse Creek and Tributaries

Several streams, including Narcisse Creek and its’ tributaries, Ten Mile Creek, and
Palmer Creek were investigated near the Colville area. We were accompanied on this inspection
by Mr. Bob Anderson, of the Washington State Department of Natural Resources. Generally
speaking, hydrologic conditions are drier in this part of the State, vegetal cover is less dense,
slopes are not as steep, and logging practices differ from the west side of the State. Clearcuts
are used significantly less often in logging operations in this part of the state. As a result, the
most appropriate use of the classification scheme should include actual computation of the Factor
of Safety (Terzaghi and Peck, 1967) for use in slope stability analysis, rather than use of the
sideslope gradient. This can be done using general values for various soil types and geology,

and degree of saturation, or using actual soil sample measurements.
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Upslope in Narcisse Creek Watershed
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Typical Logging Operation in this Area
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Cascade River Tributaries

Several tributaries to the Cascade River were investigated in the Northwest Cascade
these systems is driven by landslides and debris flows.
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Higgins Creek

Higgins Creek, originating on Mt. Higgins and tributary to Deer Creek, was one of the
TFW Temperature Study sites, and was designated as Site HD in that study. It was typed as
a Type 3 water. Measured morphologic variables are listed in Table 5. Higgins Creek was

classed as an NF1 stream using the new system.

Unnamed Skagit River Tributaries

Several small Skagit River tributaries were the last systems investigated in the field
reconnaissance. These were conducted in the company of Mr. Tim Beechie of the Skagit System
Cooperative. The streams had several upslope landslides and significant downstream debris
flows as the result of the 1990 storm season. Those debris flows had significant runout distances

which impacted downstream culverts and roads.
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Debris Flow Deposits, View Upstream
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