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EXPLANATION

EXPANSIVE AND GYPSIFEROUS SOIL AND ROCK
MOAB - SPANISH VALLEY
GRAND COUNTY, UTAH

Hazard areas derived from geologic mapping by Doelling (2001) and Doelling and others (2002).

Base map from USGS Moab and Rill Creek 7.5 minute quadrangles.
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DISCUSSION

Expansive soil and rock contain clay minerals capable of absorbing water.  As moisture 
content changes, the clay minerals expand and contract, causing volumetric changes (shrink-
swell) in the soil or rock.  The Paradox and Chinle Formations, and the soil derived from them, 
are the source of these expansive minerals.  Elsewhere in Utah, the Chinle Formation contains 
abundant mudstone and shale with expansive clays.  The Chinle in the Moab-Spanish Valley 
area is mostly sandstone with relatively little mudstone and shale; however, potentially 
expansive mudstone and shale may be present locally.

Problems commonly associated with expansive soil and rock are cracked foundations; 
heaving and cracking of roads, sidewalks, and driveways; damage to buried pipelines; and 
plugging of wastewater-disposal-system drain fields.  Single-family homes are particularly 
susceptible because expansive pressures from clays may exceed foundation loads, making 
structures subject to heave.  Larger, heavier buildings are less susceptible to expansive soil 
problems.

Gypsiferous soil and rock are subject to ground subsidence and collapse due to the 
dissolution of gypsum, which creates a loss of internal structure and volume within the 
deposit.  Gypsum is present locally in the Paradox Formation cap rock and associated soils.

Dissolution of gypsum accompanied by ground settlement may take place when water is 
introduced into the subsurface through irrigation, landscaping, or wastewater disposal 
systems.  If thick gypsum beds are present, underground solution cavities may develop and 
collapse, causing sinkholes.  Gypsum is also a weak material with low bearing strength.  In 
addition, when gypsum weathers it forms sulfuric acid and sulfate, which may react with 
certain types of cement and weaken foundations.

USE OF THIS MAP

This map shows areas where site-specific studies concerning expansive and gypsiferous soil 
and rock 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 conditions and, if 
necessary, recommend hazard-reduction measures.  The studies must be prepared by 
qualified professionals (engineering geologists, geotechnical engineers) and signed by a 
licensed Professional Geologist or Engineer, as appropriate.  Because of the relatively small 
scale of the map, the possibility exists that some small hazard areas are not shown; studies 
are therefore recommended for critical facilities even outside the mapped hazard areas.  In 
addition to this map, soil maps prepared by the Soil Conservation Service (now Natural 
Resources Conservation Service) should be consulted prior to development.


