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INTRODUCTION

At the request of Ron Chandler, the Utah Geological Survey (UGS) conducted a
reconnaissance of the 1650 East landslide in the Highland View Estates subdivision, South
Weber, Davis County, Utah (figures 1 and 2) on April 10, 2006. Rick Chesnut (Terracon) and
Lee Cammack (JUB Engineers) were also conducting a field study of the landslide and damage
to the Davis-Weber Canal for the Davis-Weber Canal Company at the time of our visit. On
April 11, 2006, Richard Giraud discussed the landslide hazard with city officials and
homeowners in a public meeting and on April 14, 2006, provided a letter (Giraud, 2006) to South
Weber City outlining recommendations for managing the landslide hazard.

The landslide occurred around 9:30 p.m. on the evening of April 9, 2006. It flowed over
and damaged the Davis-Weber Canal at the base of the slope, and impacted the back of the house
at 1650 East 7687 South below the canal (figures 3 and 4). The landslide caused significant
damage to the house, injured a child inside the house, and prompted evacuation of nearby
houses. The purpose of our investigation was to determine the cause of the landslide, document
physical characteristics of the landslide, and evaluate the remaining landslide hazard to aid South
Weber City in determining when to allow evacuated residents to return and in assessing the long-
term risk to development at the base of the bluff.

For this study, we reviewed relevant geologic maps and reports of geology, geologic-
hazard, and landslide investigations in the area. We also reviewed 1:20,000-scale (1937),
1:10,000-scale (1958), and 1:24,000-scale (1985) stereo aerial photographs; U.S. Geological
Survey 1997 and 2003 orthophotos at various scales (TerraServer USA, 2006); and National
Agriculture Imagery Program orthophotos at various scales (Utah Automated Geographic
Reference Center, 2006).
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Figure 1. Location of the 1650 East landslide in South Weber, Utah.
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Figure 2. Image showing landslide flow direction, Highland View Estates subdivision, gravel pit
pond, and the Davis-Weber Canal. The pond boundary is approximate and is based on oblique
aerial photographs taken by Davis County Sheriff’s Office personnel on the morning of April 10,
2006.



Figure 4. Damage to the house and garage at 1650 East 7687 South.



CONCLUSIONS AND RECOMMENDATIONS

Based on this geologic investigation and hazard assessment of the 1650 East landslide,

the UGS concludes the following:

The 1650 East landslide was a rapid earth flow that damaged the Davis-Weber Canal and
the house at 1650 East 7687 South, and injured a child inside the house.

Piping holes near the head of the landslide below the slope crest indicate a pond and
shallow ground water in the gravel pit atop the bluff saturated a zone in material along
the slope crest and triggered the landslide. The steep slope, runoff of snowmelt into the
pond, shallow ground water in the gravel pit, weight of embankment fill at the slope
crest, and weak underlying geologic materials probably all contributed to the landslide.

The houses along the base of the slope are in a runout zone for shallow rapidly moving
landslides and may also be at risk from deep-seated rotational landslides.

For potential deeper seated rotational landslides in the slope above the subdivision,
Terracon’s (2005) slope-stability investigation estimated a static factor of safety of 1.2,
which is well below the normally accepted 1.5 factor of safety. Terracon’s analysis
indicates the slope will likely fail during an earthquake.

Deep-seated landslides can impact the canal, and if the canal is conveying water and a
landslide caused a canal breach, widespread flooding and sedimentation could occur at
the base of the slope.

To reduce the potential impacts of landslide movement and manage the landslide hazard

in this area, the UGS recommends the following:

Implement surface- and ground-water control measures to ensure conditions at the slope
crest that caused the 1650 East landslide do not reoccur.

Because houses already exist along the base of the slope and are potentially impacted by
both shallow and deep-seated landslides, a study should evaluate the landslide hazard,
potential impacts to houses, and possible risk-reduction measures.

Monitoring should continue of slope movement and ground-water levels in inclinometers
and piezometers, respectively, installed by Terracon for the Davis-Weber, to assess
potential movement of deep-seated landslides.

South Weber City should consider both shallow and deep landslide hazards and hazards
related to a possible canal breach when evaluating existing or future development and
setbacks at the base of the slope along the city’s entire south side.






