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Why are Landslides a Threat to Douglas County?

Landslides are a serious geologic hazard in many states, including Oregon.
Nationally, landslides cause 25 to 50 deaths each year. The best estimate of direct
and indirect costs of landslide damage in the United States range between $1 and
$2 billion annually. In Oregon, a significant number of locations are in danger of
being impacted by landslides. While not all landslides result in private property
damage, many landslides impact transportation corridors, fuel and energy conduits,
and communication facilities. Landslides can also pose a serious threat ta human
life.

Landslides can be broken down into two categories: (1) rapidly moving, and (2) slow
moving. Rapidly moving landslides present the greatest risk to human life, and
people living in or traveling through areas prone to rapidly moving landslides are at
increased risk of serious injury. Rapidly moving landslides have also caused most of
the recent landslide related injuries and deaths in Oregon. During the winter storms
of 1996, a rapidly moving landslide debris flow killed four people in Douglas County.
Slow moving landslides can cause significant property damage, but are less likely to
result in serious human injuries.

History of Landslide Events and Impacts

Landslides are a common hazard in Oregon. In fact, a prominent theme of the 1996
flood disaster was that a significant amount of building damage affected structures
outside of identified flood hazard areas, which were in debris flow channels.

In many parts of Douglas County, weathering and the decomposition of geologic
materials produces conditions conducive to landslides. Human activity is believed to
further exacerbate the landslide problem. A study conducted by Dr. Scott Burns at
Portland State University found that changes to the slope through cutting or filling
increased the risk of landslides in 76% of the 701 inventoried landslides in the Metro
region. The study documented 48 landslides that occurred in Oregon Cityiin
February 1996, and found that about half the slides were considered natural.

Landslides are difficult to mitigate, particularly in areas of large historic movement
with weak underlying geologic materials. As communities continue to modify the
terrain and influence natural processes, it is important to be aware of the physical
properties of the underlying bedrock as it, along with climate, dictates hazardous
terrain. Without proper planning, landslides will continue to threaten the safety of
people, property, and infrastructure.

Landslide Characteristics

What is a Landslide?

Landslides are downhill movements of rock, debris, or soil mass. The size of a
landslide usually depends on the geology and the initial cause of the landslide.
Landslides vary greatly in their volume of rock and soil, the length, width, and depth
of the area affected, frequency of occurrence, and speed of movement. Some
characteristics that determine the type of landslide are slope of the hillside, moisture
content, and the nature of the underlying materials. Landslides are given different
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names, depending on the type of failure and their composition and characteristics.
. Slides move in contact with the underlying
surface. These movements include rotational
slides where sliding material moves along a
curved surface, and translational slides where Refefonal Lencalfce
movement occurs along a flat surface. These |
slides are generally slow moving and can be e - -
deep. Slumps are small rotational slides that W] S
are generally shallow (See Figure 9.1). "
Slow moving landslides can occur on relatively A
gentle slopes and can cause significant e A
property damage, but are far less likely to -
result in serious injuries than rapidly moving S s 7
landslides. '

Figure 9.1 Rotational Slide

Washouts caused by erosion can occur in
Douglas County. These occur when ditches or
culverts beneath hillside roads become
blocked with debris. If the ditches are blocked, e

run-off from slopes is inhibited during periods of precipitation. This causes the run-off
water to collect in soil, and in some cases, cause a slide.

Figure 9.2 Rock fall Rock falls (see Figure 9.2) occur when blocks of
material come loose on steep slopes.
. . Weathering, erosion, or excavations, such as
Reeckkall those along highways, can cause falls where the

road has been cut through bedrock. They are fast
moving with the materials free detached from a
steep slope or cliff. The volume of material
involved is generally small, but large boulders or
blocks of rock can cause significant damage. A
motorist was killed from a rock fall in 1993. The
1993 rock fall occurred near Klamath Falls during
the 1993 Earthquakes.

Figure 9.3 Earthflows

Eaitnflow
Earthflows (see Figure 9.3) are liquid ounce ams

movements of landmass (e.g. soil and rock), ‘“T-_l":z‘y'
which breaks up and flows during movement. il |
Earthquakes are often the mechanism, which S > i ;

trigger flows. Debris flows normally occur e "
when a landslide moves downslope as a - f £,
semi-fluid mass scouring, or partially L= P P
scouring soils from the slope along its path. N RN, e |
Flows are typically rapidly moving and also
. tend to increase in volume as they scour out

SHIITTH ot . ringni g
FEMA 182, Langslide Loss Reduetion. |[FEMA (1989) p
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can move rapidly for large distances. One example of a flow in Oregon is ﬁhe
Dodson debris flow that occurred in 1996. This debris flow started high on\ the
Columbia Gorge cliffs, and traveled far down steep canyons to form debr|$ fans at
Dodson.

. the channel. Flows often occur during heavy rainfall, can occur on gentle slopes, and

Landslide Conditions

Landslides are typically triggered by periods of heavy rainfall or rapid snoneIt
Earthquakes, volcanic activity, and excavations may also trigger Iandshdeb Certain
geologic formations are more susceptible to landslides than others. Huma!n activities,
including locating development near steep slopes, can increase susceptibility to
landslide events. Landslides on steep slopes are more dangerous because
movements can be rapid. Although landslides are a natural geologic procéss, the
incidence of landslides and their impacts on people can be exacerbated by human
activities. Grading for road construction and development can increase slope
steepness. Grading and construction can decrease the stability of a hillslope by
adding weight to the top of the slope, removing support at the base of theslope, and
increasing water content. Other human activities effecting landslides include:
excavation, drainage and groundwater alterations, and changes in vegetal(ion.

Natural Conditions
Natural processes can cause landslides or re-activate historical landslide {snes The
removal or undercutting of shoreline-supporting material along bodies of water by
currents and waves produces countless small slides each year. Seismic trremors can
. trigger landslides on slopes historically known to have landslide movemerit.
Earthquakes can also cause additional failure (lateral spreading) that can loccur on
gentle slopes above steep streams and riverbanks. Landslides are partlcqlarly
common along stream banks, reservoir shorelines, large lakes, and seacoasts.
Steep, concave-shaped slopes with larger drainage areas appear to be mbre
susceptible to landslides than other landforms. landslides associated with|volcanic
eruptions can include volumes of over one cubic mile of material. All soil types can
be affected by natural landslide triggering conditions.

Particularly Hazardous Landslide Areas
Locations at risk from landslides or debris flows include areas with one or/more of
the following conditions:
¢ On or close to steep hills;
e Steep road-cuts or excavations;
e Existing landslides or places of known historic landslides (such sites often
have tilted power lines, trees tilted in various directions, cracks in the ground,
and irregular-surfaced ground);
o Steep areas where surface runoff is channeled, such as below culverts, V-
shaped valleys, canyon bottoms, and steep stream channels; and
e Fan-shaped areas of sediment and boulder accumulation at the outlets of
canyons.

Impacts of Development
. Although landslides are a natural occurrence, human impacts can affect tlhe potential
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