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FOREWORD 

The important initial step to development is the recognition of potentially unstable 
areas; some, by proper distritiution of homes and ancillary utilities, by removal of 
unstable forces within the mass or by utilization of proper engineering deSign, can be 
subdivided safely. Others, for the protection of the rights of society, should be 
condemned. 

A study of soil-stability conditions of Morgan County's mountainous terrain is the 
basis for this bulletin. It was requested by the Morgan County Commission, supported by 
appropriations from the county and from the budget allocated the Utah Geological and 
Mineralogical Survey by the State Legislature and reported to the Morgan County 
Commission in Report of Investigation No. 57, "Geologic Hazards in Morgan County with 
Applications to Planning" (June 17, 1971). That study and its results are a first step. 

This report, however, is not a cure-all. All proposed sites for subdivisions should be 
field checked and those who subdivide should use this report in conjunction with . 
competent geological engineering advice. 

iii 

I t is our belief that Morgan 
County, through its concern for 
natural hazards, will be recognized 
as among the first political entities 
of the State to promote the order­
ly subdivision of foothill and 
mountainous terrain. It is also our 
belief that Morgan County's full 
potential remains to be realized 
and the Utah Geological and Min­
eralogical Survey is pleased to have 
had this role in the future develop­
ment of the County. 

W. P. Hewitt 
Director, UGMS 
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tions. Shale may yield a soil which is not satisfactory for 
sewag~ effluent absorption. Soil erosion also could be a 
potential problem. 

Sandstone and quartzite are resistant and blasting 
may be required. Problems in this terrain are minimal 
other than with relatively steep topographic slopes. 

Loose alluvial and lacustrine deposits of gravel, 
sand and silt are most satisfactory for development. Top­
ographic gradients are low. The water table when shal­
low is the major hazard and the seasonal fluctuation of 
the water table should be determined prior to a land-use 
decision. The shallow soil may be coarse and excessively 
permeable, permitting sewage effluent to readily reach 
the water table. Lake Bonneville deposits, a source of 
sand and gravel and satisfactory fill material, may occur 
as a cover of variable thickness up to about elevation 
5,200 feet. Organic soil thickness, especially near drain­
ages, may be great necessitating removal of considerable 
material for foundation placement. 

In general the foothill areas of most favorable top­
ographic gradients and subtle relief are those in which 
the geology is least favorable. Landslides have occurred 
in the past and problems of slope stability are antici­
pated in the future. Existent landslides are shown on 
plate 1 and in Appendix I in greater detail on large-scale 
maps. Plate 2 indexes the larger-scale maps. 

CLOUDBURST FLOOD HAZARD 

Between May and September high intensity, short 
duration summer storms affect land use by the tremen­
dous release of water that follows such cloudburst activ­
ity. The runoff is frequently of sufficient volume and 
velocity to cause considerable damage and destruction to 
ill-placed works of man. Debris carried by the runoff is 
ultimately redeposited downslope. 

Cloud bursts are localized in their extent and only 
flooding of small normally dry watersheds may be in­
volved; neighboring drainages often remain unaffected. 

Historical Account 

Relatively fresh-looking alluvial fans at the mouths 
of dry drainages attest to debris movement prior to the 
relatively recent pioneer settlement in the county. Sever­
al damaging flash floods are recorded in Morgan County. 
Four cloudburst floods in Morgan are plotted on 
Woolley's map (1946, plate 6) which shows cloudburst 
occurrences over the state from 1850 to 1938. These 
occurrences are plotted over Mountain Green, Morgan, 
Devils Slide and Croydon on the 1 :750,000 map. Four 
more events in Morgan County are listed in a subsequent 
publication dealing with the period from 1939 to 1969 
(Butler, 1971). 
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Deseret News (8/19/89) reported a downpour 
caused landslide problems that halted rail traffic through 
Weber Canyon on August 16, 1889; fruit crops in Mor­
gan County suffered from a cloudburst on June 15, 
1892 (Deseret News, 6/16/92). 

On July 28, 1917, the town of Morgan was di­
rectly affected by a two-hour thunderstorm which swept 
boulders and gravel out of a dry hollow north of town. 
Damage to lawns, gardens, orchards and buildings was 
estimated at $2,000 (Deseret News, 7/28/17). 

Another cloudburst reported at Morgan on April 
17, 1951 (Butler, 1971) was not recorded at the Morgan 
Weather Observation Station, which illustrates the 
spotty nature of the phenomenon. 

Several thousand dollars damage resulted in Rich­
ville from flooding on July 18, 1954; about 3 to 4 feet 
of water inundated the Waldron farm demolishing an 
implement shed and heavy farm equipment. The I-mile 
wide by several miles long storm system dumped approx­
imately ~ inch of water in one hour. Precipitation re­
corded at Morgan for the 24-hour period of July 18th 
was.42 inches. 

On August 16, 1958, a deluge centering on Round 
Valley about 2~ miles east of Morgan carried hundreds 
of tons of boulders and mud onto farms and blocked the 
highway at the lower end of Round Valley for several 
hours with debris 4 feet thick and 40 feet wide. Water 
stood to a depth of several feet on the highway. Debris 
was deposited in corrals, hay fields and irrigation ditches 
of the farm at the mouth of Yence Hollow (figure 1). Up 
to 3 or 4 feet of mud and boulders were deposited 
around the barn and across the fields which sit upon an 
alluvial fan (Rees, 1971). Erosion up Yence Hollow was 
extensive. Indications are that two coincidi~ storms 

Figure 1. Debris deposited on alluvial fan at mouth of Yence 
Hollow (north) after storm of August 18, 1958 (Soil 
Conservation Service photo). 





Base map from U.S.G.S., State 
of Utah, shaded relief map , 
1959. 1 :500,000 
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Figure 2. Short duration rainfall maps: (a) 2-year return period; precipitation for 6-hour duration and (b) 5-year 
return period; precipitation for 6-hour duration. 
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Figure 3. Short duration rainfall maps: (a) lO-year return period; precipitation for 6-hour duration and (b) 25-year 
period; precipitation for 6-hour duration. 

Data after E.S.S.A . 
Weather Bureau 

!:tl 
:<: 
~ -1;;' 
~ 
I 

c;) 

'" <:> 
C' 
~. 

~ 
~ a 
"" s· 
~ 
~ 
I:i 
;os 

~ 
I: 
;os 

9 
S 
§. 



Base map from U .S .G .S., State 
of Utah, shaded relief map , 
1959 . 1 :500 ,000 
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Figure 4. Short duration rainfall maps: (a) 50-year return period; precipitation for 6-hour duration and (b) IOO-year 
return period; precipitation for 6-hour duration. 
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UTAH GEOLOGICAL AND 
MINERALOGICAL SURVEY 

103 Utah Geological Survey Building 
University of Utah 

Salt Lake City, Utah 84112 

THE UTAH GEOLOGICAL AND MINERALOGICAL SURVEY since 1949 has been affiliated 
with the College of Mines and Mineral Industries at the University of Utah. It operates under a 
director with the advice and counsel of an Advisory Board appointed by the Board of Regents of 
the University of Utah from organizations and categories specified by law. 

The survey is enjoined to cooperate with all existing agencies to the end that the geological and 
mineralogical resources of the state may be most advantageously investigated and publicized for the 
good of the state. The Utah Code, Annotated, 1953 Replacement Volume 5, Chapter 36, 53-36-2, 
describes the Survey's functions. 

Official maps, bulletins, and circulars about Utah's resources are published. (Write to the Utah 
Geological and Mineralogical Survey for the latest list of publications available). 

THE LIBRARY OF SAMPLES FOR GEOLOGIC RESEARCH. A modern library for strati­
graphic sections, drill cores, well cuttings. and mi::;cellaneous samples of geologic significance has been 
established by the Survey at the University of Utah. It was initiated by the Utah Geological and 
Mineralog·cal Survey in cooperation with the Departments of Geology of the universities in the state, 
the Utah Geological Society, and the Intermountain Association of Petroleum Geologists. This library 
was made possible in 1951 by a grant from the niversity of Utah Research Fund and by the dona­
tion of collections from various oil companies operating in Utah. 

The objective is to collect, catalog, and systematically file geologically significant specimens for 
library reference, comparison, and research, particularly cuttings from all important wells driven in 
Utah, and from strategic wells in adjacent states, the formations, faunas, and structures of which have 
a direct bearing on the possibility of finding oil, gas, salines or other economically or geologically 
significant deposits in this state. For catalogs, facilities, hours, and service fees, contact the office of 
the Utah Geological and Mineralogical Survey. 

THE SURVEY'S BASIC PHILOSOPHY is that of the U. S. , Geological Survey, i.e., our 
employees shall have no interest in Utah lands. For permanent employees this restriction is lifted after 
a 2·year absence; for consultants employed on special problems, there is a similar time period which 
can be modified only after publication of the data or after the data have been acted upon. For con­
sultants, there are no restrictions beyond the field of the problem, except where they are working on 
a broad area of the state and, here, as for all employees, we rely on their inherent integrity. 

DIRECTORS: 

William P. Hewitt, 1961· 
Arthur L. Crawford. 1949·1961 








