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INTRODUCTION 

An investigation of slope stability in the Longview-Kelso urban area 
was conducted during July and August of 1973 by the Division of Geology 
and Earth Resources in cooperation with Cowlitz County and the U.S. Soil 
Conservation Service. Involved was a study of landslides and the 
geologic conditions relating to the sliding. These conditions were 
analyzed and the physical properties of the landslide areas were used in 
identifying areas that may be susceptible to future landsliding. Maps 
were drawn using U.S. Geological Survey maps with a scale of 1:24,000. 

This investigation was conducted in three phases: (1) examination of 
existing information, both published and unpublished; (2) interpretation 
of aerial photographs and field investigations; and (3) analysis of 
information, map compilation, and writing of the report. Existing 
geological information used in the investigation included material from 
the U.S. Geological Survey, Washington Division of Geology and Earth 
Resources, and Oregon Department of Geology and Mineral Industries. 
Unpublished soils maps from the Soil Conservation Service and 
information pertaining to area landslides from Cowlitz County and the 
Washington Department of Highways were also used. Landslides were 
identified on 1968 aerial photos on the basis of typical landslide 
features, such as scarps, hummocky surfaces, flow features, disruption 
of drainage, and surface scars. A field survey was also conducted of 
the area to evaluate the air photo interpretations and gather field 
data. Portable seismic equipment was used to help identify landslide 
debris and determine the location of landslide shear zones. 

The area covered by this investigation totals approximately 100 
square miles. The mountainous areas in the eastern and northern parts 
of the map were not visited because of inaccessibility and time 
limitations; therefore, this report should be used only as a guide to 
the areas that may have potential landslide problems. Locally there are 
quite stable areas that are included in the potential problem areas but 
that are to small to be shown on the map. This is also true of the area 
indicated as stable; locally there may be small isolated areas that are 
unstable and unsuitable for building. For this reason, each proposed 
construction site should be considered separately as to its stability 
and potential landslide hazard. This study is not a substitute for 
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site-by-site analysis. If there is any doubt as to the land's 
stability, then it is suggested that the developer have geological and 
engineering consultants inspect the individual site. 

Slope Stability Explanation 

The area mapped is separated into five different classes based on 
geologic factors and relative slope stability: (1) areas that are 
believed to be stable; (2) areas that are probably stable under normal 
conditions but may become unstable if modified by man's activities; (3) 
areas of poor natural stability; (4) areas of ancient landslide debris, 
with slope stability similar to class 2; and (5) areas of historical or 
recently active landslides. 

Class I 

These areas are believed to be stable. They show no signs of 
instability, have slopes generally less than 15 percent, and/or are 
areas of competent bedrock. Normal engineering practices are usually 
adequate to insure stability in these areas. 

Class 2 

These areas are believed· to be stable under normal conditions but may· 
become unstable through man's activities. The undercutting and 
overloading of slopes, increase of ground water by removal of 
vegetation, watering of lawns and the use of septic systems can produce 
unstable conditions. The areas that generally fall in class 2 are the 
river terraces along the Cowlitz and Coweeman Rivers that are composed 
mostly of silt. 

Class 3 

These areas are inferred to be unstable, based on underlying geologic 
conditions and physical characteristics that are associated with areas 
of recent landslides. Most of these areas where the Troutdale Formation 
appears to be in contact with the Cowlitz Formation are near or within 
the water table. Also, areas observed to be unstable as indicated by 
topography, vegetation, surface water (indication of high water table), 
and having slight damage to buildings, or a combination of both geologic 
and physical factors were assigned to this class. Thorough geologic 
engineering investigations should be conducted before development is 
considered. 
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Class 4 

Class 4 are areas of ancient landslide debris. The ancient 
landslides are believed to have occurred during the close of the last 
ice age, approximately 13,000 years ago. At that time, river and 
ground-water levels were much higher than today and caused massive slope 
failures throughout the area. The landslide debris resulting from the 
ancient landslides now appears to be relatively stable. The possibility 
exists, however, that addition of water by septic systems or leaky sewer 
lines, lawn watering, artificial ponds, or redirection of drainage may 
result in ground-water conditions similar to those that existed at the 
close of the ice age, and result in the loss of stability of the old 
landslide debris. These areas, therefore, should be approached with 
caution in relation to land development, and the use of a geologic and 
engineering consultant is recommended if there is any doubt as to the 
stability of an area. 

Class 5 

Areas of historical or active landslides are in class 5. The areas 
that are designated as being recent or active landslides are mostly 
found in association with the Troutdale Formation. The Troutdale 
Formation is composed of poorly consolidated silts, sands, and pebbles 
overlying the Cowlitz Formation. One important geologic factor 
contributing to land instability is the contact between these two 
formations. When ground water is available (either through natural or 
artificial recharge) and saturates the weathered and altered Cowlitz 
siltstones, sandstones, and shales, this material may act as a lubricant 
allowing movement to take place. The landslides along Interstate 5, 
south of Kelso, and at Alpha Drive on Beacon Hill, are of this nature 
(fig. 1). Development on these could cause a decrease in stability and 
damage to property; therefore, they should be avoided unless special 
precautions are taken. 

Figure 1. - Generalized cross section of a landslide. 
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