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The most significant slope stability issue affecting Scott Dam is the large landslide complex located 
immediately upstream of the left abutment. This feature, known colloquially as the 1920 slide, moved 
during dam construction and involved the displacement of a large (6,000 to 7,000 yd3) greenstone 
tectolith about 20 m (60 ft.) toward the uncompleted dam during a major rainstorm in November 1920 
(ENR, 1921) (Figure 5-14b). The slope failure prompted modification of the dam axis during the 1921 
construction season, whereby the left abutment was hydraulically sluiced to expose “bedrock” and 
alignment of the dam was angled downstream in a dogleg configuration so that it would bear on a unit of 
graywacke that was deemed satisfactory for support of the structure (ENR, 1921; PG&E, 1988a) (Figures 5-
15 and 5-16a). A large greenstone tectolith known as the pinnacle was incorporated within the dogleg 
section of the dam in lieu of excavation and removal and forms a significant component of the dam’s left 
abutment (Figure 5-15, Plate 5.1-2). This portion of the dam was later grouted and reinforced with a crib 
wall and rock and soil fill on the downstream side in 1959 to address leakage and slope stability concerns 
in that area. Readings from two inclinometers (SCTD and SCTE) nearby have shown minimal cumulative 
displacement since their installation in 1969 (PG&E, 1988a; 1988b).  

Efforts to characterize the 1920 landslide and its possible implications for dam stability began in 1969 with 
installation of five inclinometers in the lower landslide mass and the adjacent pinnacle area immediately 
downstream of the left abutment, followed by installation of two additional inclinometers within the slide 
mass in 1970 (PG&E Geosciences, 2009). Inclinometers (SCT1 and SCT4) were also later installed in the 
dam crest in 1982 as part of a major geotechnical drilling program. Five of seven inclinometers in the left 
abutment slide were sheared at multiple levels within several years of installation and were subsequently 
abandoned in the mid-1970s. Only inclinometers SCTD, SCTE, and SCT1 are currently readable to their 
original reported depths as of 2010 (Plate 5.1-1) (PG&E Geosciences, 2009).   

Detailed geologic mapping by Cotton Shires and Associates (2008) indicates that the left abutment 
landslide is a complex slump and earthflow complex consisting of several parts. The basal part of the 
landslide is a dormant or quiescent part of the slide. An intermediate depth slide is nested into the deeper 
slide. Two shallow but more active earthflows cap the landslide from the headscarp to the access road. 
Since 1977 the basal part has moved very little, the intermediate slide has moved an estimated 2 m (7 ft.) 
downslope, and the shallow earthflows have moved tens of feet (CSA, 2008). The extensive array of 
survey monuments installed across the dam crest, crib wall, and left abutment slide are being monitored 
annually to better define the lateral margin of the slide, to quantify the magnitude and direction of 
surface displacements in key areas adjacent to the dam, and to assess possible interactions of the slide 
with the tectolith embedded near its toe (Figure 5-14). Recent backfill and regrading downstream of the 
left abutment are judged to have not compromised the strength of the abutment.  

Dormant/Quiescent Landslide  
Since 1920 the toe and basal unit of the landslide has not encroached upon the dam. The margins of the 
dormant portion of the 1920 slide are defined by geomorphic and stratigraphic features. The surface of 
this slide, where not overprinted by the more active intermediate and upper landslides, does not show 
surface evidence of recent movement (Plate 5.1-1). One inclinometer (SCTB) shows apparent offsets at 
22.5 m (74 ft.) and 33 m (110 ft.) below grade, suggesting that some small movements have occurred at 
depth since 1969 (Hovland, 1974; CSA, 2008). Several small features located 33 m (110 ft.) west of the 
western margin of the landslide complex are suggestive of incipient slope movement (Plate 5.1-1), 
including a 5-cm-wide (2-in.) east-down offset on the upper road above the horseshoe bend, a low scarp 
below the upper road, and cracks in rock exposed in the cut slope above the road in line with cracks and 
offset of rock in the head scarp of the main landslide.  
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Intermediate Landslide  
The intermediate landslide is nested within the top of the dormant landslide and extends from beneath 
the larger landslide head scarp to the upper road below the horseshoe bend. The intermediate slide has 
active features including thrust-scarps at the toe, small scarps and a graben that offset the left abutment 
access road in at least three locations, as well as by compressional scarps and several talus furrows 
roughly corresponding to the location of the graywacke slide block interpreted by James Gamble (PG&E 
Geosciences, 1988a) (Figures 5-16b, 5-17, and 5-18). The access road was most recently graded in 1986 (B. 
Williams, 2005, pers. comm.). Portions of the left abutment access road have back-tilted to create 
sediment catch basins along its inboard shoulder (CSA, 2008).   

Geomorphic expression and records from the 1969 and 1970 inclinometers indicate that the intermediate 
landslide is relatively deep-seated with documented offset at 12.8 m (42 ft.) below grade in inclinometer 
SCTA (CSA, 2008). The lateral margin and toe of the intermediate landslide project to the surface above 
the lake and are not close to the dam. Preliminary evaluation of survey data show slope displacement 
vectors for survey monuments located in the most active portion of the lower slide project toward the 
lake and not toward the dogleg dam axis (CSA, 2008). Renewed movement of the lower slide mass has 
been partially in response to yearly mobilization of the shallow earthflows that cap the upper part of the 
deep-seated slide and that extends upslope as part of the shallow upper landslide (Plate 5.1-3).  

Shallow Earthflows  
The upper section of the landslide complex consists of two shallow, coalescing earthflows that extend 
downslope from the head scarp to the upper road above the horseshoe bend. These earthflows overlie 
the more deeply seated intermediate slide and cover it completely in the upper reach toward the head 
scarp. The upper surficial flow appears move a few feet or so every wet season but is estimated to be less 
than 10 ft. thick based on its topographic expression. The ridge in the lower shallow earthflow along the 
west margin is underlain by relatively strong graywacke that has prevented enlargement of the shallow 
slide to the west. The lower earthflow is moving more slowly than the uppermost flow.   

Slope movements in the shallow earthflows and the intermediate landslide of the 1920 landslide complex 
appear influenced by an inferred perched water condition denoted by springs and seeps at the contact of 
Quaternary terrace deposits and underlying sheared serpentinite; the uppermost head scarp has 
retreated approximately 80 feet upslope since it was first mapped in 1932 and its continued headward 
migration obliterated a short section of the left abutment access road in April 2006 (PG&E, 2007a; CSA, 
2008). The upper slide is not a direct hazard to the dam, but may indirectly affect the intermediate 
landslide by adding load to the upper part of the slide mass.  

Conclusion  
The upper earthflows and intermediate landslides are located at least 30 m (100 ft.) from Scott Dam and 
do not pose a direct hazard. The lower slide is moving a few inches per year, and small movements in the 
dormant/intermediate slide are recorded in inclinometer data but there is no geomorphic evidence of 
significant movement. Continued loading of the slide by the upper earthflows and intermediate landslide 
and/or changes in ground water conditions may trigger movement in the future. A monitoring program 
has been implemented by PG&E to improve risk characterization, including inclinometers and an 
extensive array of survey monuments installed across the dam crest, crib wall, and left abutment slide 
spanning the small scarp and cracks west of the main landslide complex (Figure 5-19). Susceptibility of 
these slopes to seismic events is not known and has not been studied.  
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