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ABSTRACT
An abstract of the thesis of Joshua I. Theule for the Master of Science in Geology

presented May 9, 2008.

Title: Determining Landslide Susceptibility along Natural Gas Pipelines in

Northwest Oregon.

The key discovery found in this study within the Oregon Coast Range is
that 83% of all landslides originated at geological contacts; which creates a new
focus for determining landslide susceptibility. Landslides on lithologic contacts
according to occurrence (Oy) and length coverage (Cy), area density within geologic
units (Gy), and slope (6) can be compiled into one function, 7; which determines
TIN triangle values for landslide susceptibility. The developed model was tested in
the neighboring area, Astoria, Oregon with 77% landslides located on the
predetermined higher ranked TIN triangles.

The study area runs along three natural gas transmission pipelines passing
through ancient landslides, steep terrains, and weak bedrock geology with rainfall
reaching 508 cm per year. The natural gas pipelines run 300 km across mostly the
Cenozoic basalts and marine sediments of the Oregon Coast Range with 269
landslides (148 field checked) mapped in a 1.6 km width corridor. Ten geologic
maps were compiled with 59 geologic units mapped.

Each pipeline has landslide area density for each geologic unit (G;): Pipeline

1 highest units being the Wickiup Member of the Astoria Formation (Taw),



Miocene Sandstone (Tms), and the lowest stratigraphic flow unit Wapshilla Ridge
Member of the Grand Ronde Basalt (Tgrl); Pipeline 2 highest unit being the
Pittsburg Bluff Formation (Tp); and Pipeline 3 highest unit being the basalt
intrusive (Tiao).

Lithologic units with the highest percentage of landslides occurring on their
contacts (Oy) are: Pipeline 1, sandstone-shale units (100%) and shale-clay units
(94%); Pipeline 2, shale-clay units (100%); and Pipeline 3, basalt (89%).
Lithologic contacts with the highest length percent running through landslide
material (Cy) are: Pipeline 1; Quat/ShCI (30%) and Quat/Basalt (36%); Pipeline 2,
SS/Basalt (30%), ShCI/SS (22%), and SS/SS (21%); and Pipeline 3, ShSS/ShSS
(12%) and ShSS/Basalt (10.1%). Pipeline corridors susceptible to landslides are
segments with basalts capping older and weaker marine sediments. The mean
slope of failure for all three pipelines is 17°, a mode of 11°, and a minimum of 5°.
The size (area) of landslides is influenced by mapped contacts involved with the
failed slope which are larger than landslides with no contacts involved with its

failure.
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