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EXPLANATION

This shallow landslide susceptibility map identifies landslide-prone areas that are defined following the
protocol of Burns and others (2012).

On the basis of several factors and past studies (described in detail by Burns and Madin [2009]), a depth of
15 ft (4.5 m) is used to divide shallow from deep landslides. We preapred this shallow susceptibility map by
combining three factors: 1) calculated factor of safety (FOS), 2) landslide inventory data, and 3) buffers, as
described below. We calculated the FOS by using conservative values such as having the water table at the
ground surface. We used landslide inventory data from the corresponding inventory map (Plate 1). The
combinations of these factors comprise the relative susceptibility hazard zones: high, moderate, and low, as
shown by the Susceptibility Hazard Zone Matrix below. The landslide susceptibility data are displayed on
top of a base map that consists of the lidar-derived digital elevation model.

@ Factor of Safety (FOS)

The mechanics of slope stability can be divided into two forces: driving forces and resisting forces. These
forces are a function of the material properties and the geometry of the slope. These two forces oppose each
other, and slope stability can be thought of as their ratio.

Factorof _  Resisting Forces
Safety

Driving Forces

A slope with a FOS > 1 is theoretically a stable slope because the shear strength is greater than the shear
stress. A slope with a FOS < 1 is theoretically an unstable slope because the shear stress is greater than
the shear strength. A critically stable slope has a FOS = 1. Because of the inability to know all the
conditions present within a slope, most geotechnical engineers and engineering geologists recommend that
slopes with a FOS < 1.5 be considered potentially unstable (Turner and Schuster, 1996; Cornforth, 2005).

© Buffers for Head Scarps and Factor of Safety Less Than 1.5

Buffer for Head Scarps: This buffer was applied to all head scarps from the landslide inventory.
The buffer consists of a 2:1 horizontal to vertical distance (2H:1V). This buffer is different for each
head scarp and is dependent on head scarp height. For example, a head scarp height of 6 ft (2 m) has
a 2H:1V buffer equal to 12 ft (4 m).

Buffer for Factor of Safety Less Than 1.5: This buffer was applied to all areas with a calculated
FOS less than 1.5. The buffer consists of a 2:1 horizontal to vertical distance (2H:1V). For example,
if the maximum depth for shallow landslides is 15 ft (4.5 m), then the 2H:1V buffer would equal 30 ft
(9 m).

2H:1V Head Scarp

Shallow Landslide Susceptibility Map of the Bull Run Waters

LIMITATIONS

Several limitations are worth noting and include the following.

1) Every effort has been made to ensure the accuracy of the GIS and tabular database, but it is
not feasible to completely verify all of the original input data.

2) The shallow landslide susceptibility maps are based on three primary components: a)
calculated factor of safety, b) landslide inventory, and c¢) buffers. Factors that can affect the level
of detail and accuracy of the final susceptibility map include the following:

a) Factor of safety calculations are strongly influenced by the accuracy and resolution of the
input data for material properties, depth to failure surface, depth to groundwater, and slope
angle. The first three of these inputs are usually estimates (material properties) or
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Generalized Surficial Engineering Geology

Quaternary (<2 Ma) Surficial Deposits

|:| alluvial deposits
- cinders (Aschoff Buttes)

|| landslide deposits (deep)

|:| glacial till, outwash, and colluvium

Quaternary to Middle Miocene (~2-17 Ma) Soil Weathered In Place
- residual soil on volcaniclastic rock

- residual soil on sedimentary rock
- residual soil on igneous rock

- water
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Additional Map Symbols

X Summit

——— Primary Paved Road

=zz=zz=::22 - Primary Gravel Road

Secondary Road or
Non-Bull Run Road

Stream

‘ Lake / Reservoir
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