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Alluvial-fan flooding in Moab-Spanish Valley results from cloudburst storms. Such storms,
which last from a few minutes to several hours, generally occur between mid-April and
September. Cloudburst-storm floods are characterized by high peaks, high velocity, short
duration, and small volume of runoff. The flooding potential of cloudburst rainstorms depends
on many factors including: (1) the intensity or amount of rainfall per unit time; (2) the duration
or length of time of rainfall; (3) the distribution of rainfall and direction of storm movement over
a drainage basin; (4) soil characteristics; (5) antecedent soil conditions; (6) vegetation; (7)
topography; and (8) drainage pattern. Because many of these conditions are not known until
rain is falling on critical areas, the magnitude of flooding from a given cloudburst storm is
difficult to predict.
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Alluvial-fan flooding occurs with little advance warning and can be severe with unpredictable
flow paths. Floodwaters on alluvial fans typically contain large amounts of sediment,
including boulders and cobbles. Alluvial-fan floods generate high-velocity flows that may
occupy several different channels on the fan surface at once. Floodwaters can erode some
channels and deposit large volumes of sediment in others; the flood hazard is generally
greatest where floodwaters first overflow drainages and move across the fan surface as sheet
flow or in shallow channels.
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EXPLANATION
Potential alluvial-fan flooding and debris-flow hazard areas,
and possible collapsible soil
Soil potentially susceptible to piping and erosion
Study area boundary

Debris flows are a heavily sediment-laden phase of alluvial-fan flooding that remain in the
channel until the channel loses confinement or incision, allowing the flow to spread onto the
fan surface. Debris flows can form in at least two different ways: (1) from hillside and channel
erosion accompanying heavy precipitation during cloudburst storms, and (2) directly from
debris slides. In the Moab-Spanish Valley area, cloudburst rainstorms are common and runoff
from these storms can scour materials from the ground surface and stream channels,
increasing the proportion of soil materials to water until the mixture becomes a debris flow.
The size and frequency of debris flows generated by rainfall depend on several factors
including the amount of loose material available for transport, the magnitude and frequency of
the storms, the density and type of vegetative cover, and the moisture content of the soil.
Debris flows can also mobilize from debris slides, a type of landslide involving predominantly
coarse-grained debris, chiefly colluvium. However, this does not appear to be a significant
mechanism of debris-flow initiation in the Moab-Spanish Valley area.
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Hazard areas derived from geologic mapping by Doelling (2001) and Doelling and others (2002).
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Base map from USGS Moab and Rill Creek 7.5 minute quadrangles.
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Collapsible soils are subject to subsidence that can damage structures. Such soils are chiefly
alluvial-fan and loess deposits. When wetted for the first time since deposition, collapsible
soils lose the internal bonds holding them together, causing the ground surface to subside or
collapse. Collapsible soils are common in Utah, particularly in alluvial fans that have shale in
their source areas. The Paradox, Chinle, and Moenkopi Formations contain shale and
contribute sediments to alluvial fans in Moab-Spanish Valley, which can therefore be favorable
for collapsible soils. Eolian deposits in Moab-Spanish Valley are typically sand sheets and
dunes rather than loess, and therefore are generally not prone to collapse. However,
unmapped loess deposits may be present locally.
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Piping is subsurface erosion by ground water that moves along permeable, noncohesive
layers in unconsolidated materials and exits at a free face (cliff) that intersects the layer.
Removal of fine-grained particles (silt and clay) by this process creates voids within the
material that act as tiny channels that direct the movement of water. As channels enlarge,
water moving through the voids increases velocity and removes more material forming a
"pipe." The pipe becomes a preferred avenue for ground-water flow and enlarges as more
water is intercepted. Pipe enlargement removes support from the walls and roof, causing
eventual collapse. Sinkholes may form at the ground surface above the pipes, directing even
more surface water into them. Eventually, total pipe collapse may form a gully that
concentrates surface erosion as well. Piping is common in arid climates in fine-grained,
uncemented, Holocene-age eolian deposits and alluvium. Such material covers much of the
floor of Moab-Spanish Valley.
The characteristics that make soils susceptible to piping also make them subject to erosion at
the ground surface. In Moab-Spanish Valley, sheetwash erosion during cloudburst storms is
common, as is vertical and lateral cutting of stream channels. During cloudbursts, sheetwash
can affect talus slopes and alluvial fans. Also, the Chinle Formation and soils derived from the
Chinle can be highly erodible. Erosion of soil by wind can also occur. Sand generated by
these storms covers roads and reduces visibility.
Piping and erosion can damage roads, bridges, culverts, and buildings. In Moab-Spanish
Valley, roads are most susceptible because they parallel and cut across incised drainages.
Roads can contribute to piping and erosion by altering natural runoff and channeling water.
Channelized water can increase the potential for erosion and pipes to develop on and near
roads. Earth-fill structures such as dams may also be susceptible to piping.
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USE OF THIS MAP
This map shows areas where site-specific studies concerning alluvial-fan flooding, debris
flows, collapsible soils, and soils subject to piping and erosion are recommended prior to
development. Alluvial-fan-flooding and debris-flow hazard areas do not take into account
existing development-related modifications to drainages and alluvial-fan surfaces. The
map shows potential hazard areas for planning purposes only, and the boundaries of
these hazard areas should be considered approximate. In these areas, sitespecific 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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