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EXPLANATION

SOIL
Includes gypsiferous siit and clay and local gypsum, collectively referred to as gypcrete. that caps sloping iregular surfaces hat cut across
the Shnabkaib and upper red members of the Moenkapi Formation, and gypsiferous alluvial and eolian deposits that contain clay- to boulder-
sized sediments that typically weather to a soft, white, powdery gypsiferous soil. These deposits crop out at the ground surface and typically
are easily recognized.

pedogenic (formed by dissolution and re-precipitation at depth during the soil-forming process) and its presence may not be apparent at the

Includes gypsum-bearing soils mapped by the Natural Resources Canservation Service (NRCS). The gypsum in the sails is largely
ground surface.
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ROCK
GRa| These bedrock units cantain abundant gypsum, often in laterally continuous horizans up to several feat thick, and they and the alluvial
A|  deposits derived from them are commonly associated with dissolution and collapse features.

These bedrock units lack massive gypsum deposis, but contain thin to medium beds and veins of gypsum interspersed with other rock
GRg| types. These units and the alluvial deposits derived from them, contain sufficient gypsum locally to cause foundation or other problems.

These bedrack units contain gypsum in greater or lesser amounts. but due to geologic or tapegraphic complexities, individual rack unit

GR;  subdivisions could not be recognized in the field at the scale of our mapping and therefore wers mapped as undifferentiated. The extent to
which these bedrock units, or the alluvial deposits derived from them,. contain gypsum is not known. but areas where these rack units orop
out should be carefully investigated for gypsum if development is planned.
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DISCUSSION

Gypsum-bearing soil and fock are subject to dissolution of the gypsum (CaSO, 2,0}, which causes 2 loss of internal structure and volume, Whers the percentage of
gypsumis 10 percent or more, dissolution can result in localized land subsidence and sinkhole formation. Dissolution of gypsum may lead to foundation problems that
affest roads. dkes. underground uillies. and other infrastructure. Another common gypsum-related foundation problem in the St George — Hurricane metropolitan
area is ogally termed "water rock. Which IS 3 stiongly Indurated gypsum and calcium carbonate layer i the shallow subsurface In unconsolidated deposits. The layer

ormmonly forms at the top of the water table and creates a local confining layer. Breaching the layer during construction may result in artesian ground-water flow that
can flood excavations and require an extensive drainage system, Gypsum dissolution Gan be greatly accelerated by application of water, suich as that provided by
reseruors: septic-arnk drain fieds: street. roof. or parking lot runoff. and irigation. Gypsum is also a weak material with low bearing strength and therefore is not well
suited as a foundation material for heavy structures.  Additionally when gypsum weathers it forms dilute sufiuric acid and sulfate. which can react with cement
corroding and weakening unproltected concrete. Type V sulfate resistant cement i typically required in high-gypsum areas. Because Gypsum-bearing soil and rock
rately if ever cause rapid. catastrophic property dainiage or are a threat to lfe safery. for purPoses of this study. gypsumvbearing soil and tck are considered adverse
camstruction conditions and ot geologie hazards.

For additional information abaut gypsum-bearing soil and fock in the St. George — Humicane metrapalitan area, refer to the Prablem-Soil-and-Roek text document in
this report

USING THIS MAP
‘The Gypsiferous-Soil-and-Rock-Susceptibity Map shows the location of known and suspected aypsiferous soil and rack in the St. George — Huricane metropolitan
area. The map is intended for general planning purposes 1o indicate where gypsiferous soil and rock conditions may exist and special studies may be required.
Regarding speial studies, the UGS recommends performing a site-specific geotechnical faundationigealagic-hazards study for all development at all locatians in the
study area. Site-specific studies can resolve uncertainties inherent in generalized mapping and help ensure safely by identifying the need for special faundation
designs or miligation technicues. The presence and severily of gypsiferous soil and rock along with other gealogic hazards and adverse construction conditions should
be addressed in these investigations. If gypsifernus sail o rack is present at a sits. apprapriste cesign recommendations should be provide:

MAP LIMITATIONS

The Gypsiferous-Sail-and-Rack-Susceptibiity Map is based on imited geologic and geatechnical dats; site-specific studies are required to produce mre detailed
geotechnical information. The map also depends on the quality of those data. which varies throughout the study area. The mapped boundaries between hazard
categories are approximate and subject 1o change with additional information. The susceptisiity may be different than shown at any parlicular site because of
geological variations within a map unit. gradational and approximate map-unit boundaries. and the small map scale. Additionally, gypsum-bearing bedrock units are
locally covered by a thin veneer of unconsolidated deposits. Such areas may be susceptible to sinkhole development or collapse; however, becatise subsurface
information is generally unavailable, those areas are not identified an this map. This map is not intended for use at scales other than the published scale, and is
designed for use in general planning to indicate the need for site-specifis studies.

MITIGATION
Although potentially costly when not recognized and properly accommodated in project design and canstruction. problems associated with gypsiferous soil and rock
rarely are lfe threatening. As with most adverse canstruction conditions, early recognition and avoidance is the most effective way to rtigate potential problerms.
However, gypsiferous soi and rock are widespread in the St. George ~ Hurricans metropolitan area and avaidance is generally not a viable or cost-sffective mitigation
option.

In Utah, soil-test requirements are specified in the sail and foundations provisions of IBG Chapter 18 (p. 343) and the foundations provisions of IRC Ghapter 4 (p. 42),
which are adopted statewide. IBC Section 1502.2.1 (p. 343) contains requirements for soil investigations in areas where questionable soll(soll classification, strength

 compressibilty is in doubt} is present. IRC Section R401.4 (p. 67) states that the buiding offcial shall detsrmine whether ta requirs 3 soil test to determine the soifs
Characteristics in areas likely o have expansive, compressible. shifting, or ather unknown sail characteristics. Where the presence of gypsiferaus sail ar rock is
confirmed, possible hazard-reduction teshnigues include use of Type V sulfate-resistant cement for making conorete: scil removal and replacement with noncohesive.
compacted backil; use of special foundation designs such as drilled pier and beam foundations o stiffened slab-on-grade construction: careful site landscape and
drainage design to keep moisture away from buildings and gypsum-bearing depasits; and the use of visqueen beneath concrete slabs to form a vapor and sulfate
barrier (Keller and Blodgeti, 2006}




