Landslides are frequent occurrences. According to the California Geological Survey, two-thirds of Marin and Sonoma Counties are categorized as “high-hazard” areas that are highly prone to landslides, and many of these high-hazard areas are located along Route 1.
There are many factors that can contribute to the occurrence of a landslide, such as the type of soil or rock, steepness of the terrain, quality of the engineered fill placed (remember, Route 1 was built in early 1930s), and saturation of soil/rock from winter rains.
All four of the proposed Caltrans projects south of Stinson Beach are storm damage projects, initiated to remedy landslide problems caused by winter storms.
There are two distinct types of landslide repair projects. The first is repair projects in which the damage to the roadway occurred suddenly. In such cases, Caltrans will take the fast track in securing funds and designing the appropriate solution, so that we can stabilize the failing hillside and repair the roadway as soon as possible. The other type is the result of a more slowly developing landslide that provides advanced warning, such as cracks in the pavement or twisted/broken pipes. This second type of repair project allows Caltrans to go through its standard project development process. 
When we notice anything that might suggest a slide is developing, Caltrans typically sends a team of engineers from various disciplines to determine the best solution. The team will typically include staff from functional units such as maintenance, hydraulics, roadway design, environmental, erosion control, and geotechnical design. It is our preference to use the least intrusive non-structural repair strategy or “soft solutions” such as installing rock slope protection, grouted soil-nail anchors with wire mesh, or earth/rock-filled gabion baskets (i.e., Gabions are rectangular galvanized wire baskets filled with rocks) to stabilize the landslide. However, in many instances the cause of the landslide is too deep-seated for soft solutions to be effective. In such cases, we have to use retaining walls. When retaining walls are used, we engineer them to be as unobtrusive as possible.
The depth of a slow-developing landslide is determined by installing instruments called “slope inclinometers” at the location of the landslide. Slope inclinometers are used to determine the magnitude, rate, direction, depth, and type of landslide movement.
Unfortunately, in the case of these four projects, the landslides are deep-seated and will therefore require anchored (tieback) retaining walls.
The existing site condition at all four projects is a two-lane conventional highway; the lane width varies, but it is generally 11 feet, and shoulder width is generally 1 to 2 feet. The scope of the four proposed projects is as follows:
Location #1(Post Mile 6.6; Near Muir Beach, 0.3 mile north of Seascape Drive)
Proposed construction date: Fall 2015
Duration: 6 months (Note, major construction activities will be completed in about 3 months)

1. On the downhill side of Route 1, construct a soldier pile tie-back retaining wall with wood lagging facing. This wall will be approximately 925 feet long and 15 feet in height. 
2. On the uphill side of Route 1, construct an aesthetically treated retaining wall with concrete barrier. This wall will be approximately 109 feet long and 4 feet in height.
3. Construct 12-foot-wide lanes and 4-foot-wide shoulders.
4. Improve horizontal curve of the roadway.
5. Improve drainage features.
Location #2(Post Mile 7.7; Near Muir Beach, 0.2 mile north of Coast View Trail)
Proposed construction date: Fall 2014
Duration: 6 months (Note, major construction activities will be completed in about 3 months)
1. On the downhill side of Route 1, construct soldier pile tie-back retaining wall with wood lagging as facing. This wall will be approximately 532 feet long and 12 feet in height.
2. Construct 12-foot-wide lanes and 4-foot-wide shoulders.
3. Improve horizontal curve of the roadway.
4. Improve drainage features.
Location #3 (Post Mile 8.1; Near Muir Beach, in the vicinity of Slide Ranch entrance)
Proposed construction date:  Spring 2014 
Duration: 6 months (Note, major construction activities will be completed in about 3 months)

1. On the downhill side of Route 1, construct soldier pile tie-back retaining wall with wood lagging as facing. This wall will be approximately 125 feet long and 10 feet in height.
2. Construct 12-foot-wide lanes and 4-foot-wide shoulders.
3. Improve drainage features.
Location #4 (Post Mile 10.95; 0.2 mile north of Dipsea trail)
Proposed construction date: Spring 2015
Duration: 6 months (Note, major construction activities will be completed in about 3 months)
1. Construct soldier pile tie-back retaining wall. This wall will be approximately 224 feet long and it will be completely buried after construction. 
2. Construct 12-foot-wide lanes and 4-foot-wide shoulders.
3. Improve drainage features.

