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EXPLANATION
Potential Rock-fall-hazard areas:
High hazard
Moderate hazard
Potential shallow-ground-water areas:

DISCUSSION
Rock falls originate when the combined effects of weathering, erosion, and gravity dislodge
rocks from cliffs or slopes. Rocks in cliffs and talus may dislodge, fall onto steep slopes, and
travel great distances by rolling, bouncing, and sliding. Outcrops disrupted by bedding
surfaces, faults, joints, or other discontinuities are particularly susceptible to rock fall. The
progressive weakening of rock along these discontinuities by weathering (particularly freezethaw cycles) is the main cause of rock falls in Moab-Spanish Valley. In addition, earthquakes
of magnitude 4.0 or larger can trigger rock falls. Cliffs of Wingate Sandstone, Kayenta
Formation, and Navajo Sandstone are the most common rock-fall sources.
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Areas shown as having a high rock-fall hazard are generally cliff areas of high relief, typically
with steep slopes below the cliffs. Rocks dislodged in these areas may include very large
boulders that can become airborne by falling and bouncing, reach high velocities, and travel
long distances (in excess of 1,000 feet [300 m]) in the runout zones. Areas shown as having a
moderate rock-fall hazard are generally low-relief upland areas underlain by exposed bedrock
or colluvium, and areas with locally steep slopes underlain by massive, competent bedrock.
Rock falls are possible in these areas, but dislodged rocks are unlikely to reach high velocities
or travel more than a few tens of feet. Where neither a high or moderate rock-fall hazard is
indicated, the hazard is low due to gentle slopes and an absence of rock-fall sources.
Shallow ground water (water at depths of 10 feet [3 m] or less) is present in an unconfined
aquifer in unconsolidated alluvium along the bottom of Moab-Spanish Valley. The average
thickness of the saturated deposits is 70 feet (21 m). Shallow ground water follows the axis of
Moab-Spanish Valley from the Colorado River to the Grand County-San Juan County line.
The shallow-ground-water hazard area represents an "average" ground-water level taken from
data collected during various seasons and years. Ground-water levels may fluctuate several
feet, locally tens of feet, in response to seasonal and long-term climatic conditions. Also, local
shallow water tables may be induced by landscape irrigation, water-line breaks, and septictank soil-absorption systems.
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Depth to water may be less than 10 feet (3 meters)
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Study-area boundary
Hazard areas derived from geologic mapping by Doelling (2001) and Doelling and others (2002),
aerial-photo and field observations of rock-fall runout ("shadow") zones, and contouring the depth to
the water table as indicated on drillers' logs of water wells.
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Base map from USGS Moab and Rill Creek 7.5 minute quadrangles.

The most significant hazard associated with shallow ground water is the flooding of
subsurface facilities such as basements, utility lines, and septic-tank soil-absorption drain
fields. Landfills and waste dumps may become inundated and contaminate aquifers. Septictank soil-absorption drain fields can become flooded which may cause ground-water
contamination as well as system failure. Wetting of collapsible or expansive soils by ground
water may cause settlement or expansion and damage to roads, foundations, and structures.
Dissolution of gypsum or soluble salts and soil piping may also be caused by shallow ground
water. Shallow ground water is easily contaminated by leaking underground and aboveground storage tanks. Pollutants will flow with the ground water and may enter deeper
aquifers or seep into wells.
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USE OF THIS MAP
This map shows areas where site-specific studies concerning rock fall and shallow ground
water are recommended prior to development. The map shows potential hazard areas for
planning purposes only, and the boundaries of these hazard areas should be considered
approximate. In these areas, site-specific studies are needed to evaluate hazards and, if
necessary, recommend hazard-reduction measures. The studies must be prepared by
qualified professionals (engineering geologists, geotechnical engineers, hydrologists) and
signed by a licensed Professional Geologist or Engineer, as appropriate. Because of the
relatively small scale of the map (1:24,000), the possibility exists that some small hazard areas
are not shown; studies are therefore recommended for critical facilities even outside the
mapped hazard areas.
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