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The Centralia-Chehalis study area encompasses approximately 620 square kilo
meters {250 square miles) of west-central Lewis County, Washington. The area is 
characterized by the broad north-south trending Chehalis River Valley with trib
utary valleys branching into the surrounding hills. The hills have slopes rang
ing from gentle to very steep. Annual rainfall is about 1.3 meters (50 inches). 

The hillsides are underlain by Eocene (Fig. 1) and Oligocene fine grained 
marine sedimentary rocks. In the southwestern part of the area Miocene basalt 
caps the older siltstones and sandstones. In the southern half of the area Plio
cene(?) nonmarine sedimentary rocks crop-out. Overlying much of the flat upland 
areas are early Pleistocene unconsolidateq deposits. The Chehalis Valley is 
underlain by late Pleistocene glacial outwash from continental glaciers that 
flowed south from Canada and occupied the Puget Sound area, and recent alluvium. 
Landslides of late Pleistocene and Holocene age are found on slopes throughout the 
report area. 

. Previous studies of the Centralia-Chehalis area include geologic investiga
tions by Snavely and others (1958) and by Weigle and Foxworthy {1962). Snavely 
focused mainly on the Tertiary bedrock units while Weigle and Foxworthy give major 
emphasis to the quaternary sediments and their ground-water characteristics. 
Landslides were mapped in both reports. Snavely found that the landslides oc
curred in Holocene and possibly late Pleistocene times. They occur in fine grain
ed marine sediments, particularly in the siltstones of the Skookumchuck formation 
in the hills east and west of Centralia, and in the semiconsolidated nonmarine 
sediments overlain by the Logan Hill fonnation along the sides of the Newaukum 
River Valley, southeast of Chehalis. Weigle and Foxworthy also mapped landslides 
in their water resources bulletins. Extensive landslides occur along the sides 
of the Newaukum Valley, southeast of Chehalis. Weigle and Foxworthy reiterated 
Snavely's ·conclusion that the nonmarine sediments underlying the Logan Hill for
mation became plastic at the contact between the two units, causing the extensive 
failures along the sides of the Newaukum River Valley. 

Data for this report were obtained primarily from aerial photographs, recon
naissance field checking and literature review. Black and white 1969 and 1976 
high altitude (scale approximately l:60,000) and 1974 low altitude photographs 
·(scale approximately 1:12,000) were used. Reconnaissance field checking was con
ducted during October and November 1977. 

The investigation revealed numerous old landslides. Old landslides are 
here defined as those occurring before local recorded history. These landslides 
presently have undisturbed old growth timber, muted surface morphology, and no 
signs of recent activity. These landslides probably occurred sometime near the 
close of the Pleistocene or in the early part of the Holocene Epoch. They are 



predominately large {160 acres, 65 hectares) slump or flow type landslides. 
According to Snavely and others (1958, p. 78) they were caused by rapid erosion 
of the poorly consolidated Tertiary and Quaternary rocks that produced oversteep
ened undercut slopes and "subsequent failures along these slopes by landsliding 
and soil creep modify the topography". The old landslides show almost no signs 
of reactivation or recent movement. Only on a portion of one old landslide north 
of Centralia was recent movement found, and this is probably associated with road 
construction. The reason that most old landslides are now relatively stable is 
assumed to be that their past movement has brought them to the point of stability. 
Some old landslides, however, appear to be the result of constant slow movement 
{creep) by the surficial material over a period of thousands of years. These may 
still be active, but such a slow rate of movement is not detectable in the recent 
vegetation. These areas are found particularly in the steep forested areas east 
and west of Centralia. 

Fig. l. Geologic Time Scale (Cenozoic only). 
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Very few recent landslides were identified. Almost all of the recent land
slides observed are associated with roads or road construction. Most are less 
than one acre in size and not mappable at the scale of the accompanying map 
(1:62,500). If there are landslides in the heavily forested areas, they were 
not observed on the photos, were too small to be mapped, or were not identified 
in the field because of remoteness and inaccessibility. Most of the landslides 
identified were the result of road-fill failure or a road cut that lessened 
support of a slope. In most failures the road cut was at greater than a 2:1 
slope. 

Throughout the study area most slopes appear to be stable. Few broken foun
dations, tilted or bowed trees, distorted ground surface or other signs of in- . 
stability were observed. Areas with slopes of less than 30 percent are mapped as 
Stable. These are areas where the natural conditions (geology, soils, and slope) 
are not conducive to failure. 
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Areas with slopes of greater than 30 percent are mapped as Intermediate. 
These slopes may have a potential for landsliding, largely because of steepness 
of slope, or possible undercutting by hillside streams which can reduce the sta
bility of stream banks.· In the areas mapped as Intermediate, additional water 
contributed by septic systems, and watering of lawns may reduce the natural sta
bility. Also, undercutting of slopes by roads and foundations may reduce the 
equilibrium between the angle of slope and natural hydrologic conditions. En
gineering studies are recommended if high-density development is proposed in an 
Intermediate area and should be required if septic systems are proposed for the 
development. 

Areas mapped as Unstable are found in only two areas .. One along Lincoln 
Creek, and the second north of Claquato and west of Centralia. These areas were 
observed to have characteristics of recent instability and should be avoided. If 
development is necessary, engineering and geologic studies and hazard-mitigating 
design should be required. · 

In some areas of the study region the land surface has been significantly 
altered by man causing stability prediction to be uncertain because of the change 
in the natural conditions. These areas are mapped as Modified and include the 
Centralia Coal Mine and the slopes east of the Yard Birds Shopping Center, north 
of Chehalis city center. 

Delineation of landslides, unstable areas, intermediate areas, and stable 
areas are presented at a scale that indicates general areas, not specific sites. 
The smallest area that is represented on the map is approximately 40 acres (16 
hectares). Included in all classes are smaller areas that may not be consistent 
with the mapped classification but may actually be more or less stable than in
dicated. 

Because of the small map scale and the relatively little time for field in
vestigations, the map should be used only as a general guide for hazard identifi-· 
cation. The following are the recommendations and limitations suggested for each 
slope category: 

1. Map unit S. Stable area - areas considered to be stable because of low or no 
slope. Cut slopes should be less than 1:1. 

2. Map unit I. Intermediate slopes - areas that appear to be stable under na
tural conditions but, because of a greater than 30 percent slope, may have a 
potential for slope instability. These areas are probably suitable for low 
density development. Cut slopes should.be generally less than 2:1. Engi
neering studies should be required .if high-density development is proposed. 

3. Map unit U. Unstable areas - areas observed to be unstable in natural con
ditions. Steepness of slope, geologic factors, or both resulted in observ
able unstable conditions. Engineering studies should be required if devel
opment is proposed. 

4. Map unit Ols. Old landslides - these areas were not generally observed to 
be unstable but, because of the nature of subsurface materials, low-density 
development is recorrmended. Engineering studies should be required if nat
ural slopes are over 30 percent. Cut slopes should not be greater than about 
2:1, unless engineering studies have recommended otherwise. 
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5. Map unit Ls. Recent landslides - areas observed to have recent movement. 
Development or alteration of slope may cause reactivation. No development 
recommended. 

6. Map unit M. Modified - areas significantly altered by man's activities, 
slope stability uncertain. 
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EXPLANAT HlN 

Stable 

Areas of little or no s l ope. 

Intermedi ate 

Stable under natural conditions. Geologic and 
engineering studies rec on.nended for proposed h i gh 
density development areas. 

Unstable 

Areas unstable under natural conditions. Engineering 
studies should be required f or proposed development. 

Landslides 

Areas of recent down slope movement. No development 
rec ommended. 

Old Landslides 

Areas considered generally stable, but engineering studies 
recommended for slopes over 30 percent. 

Modifi ed la nd 

Sta bilit y Undeterm ined 
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