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WATER-RELATED GEOLOGIC PROBLEMS
OF 1983—UTAH OCCURRENCES BY COUNTY

By Bruce N. Kaliser

INTRODUCTION

Twenty-four counties in Utah were surveyed in 1983-84 to
compile this summary of known geological events related to
the 1983 wet year. It is hoped that this summary and the one by
Davis (1989) will provide a data base that is 1) historically
useful and 2) may be used in studies designed to mitigate
similar occurrences.

Twenty-two of the twenty-four counties were included in the
Presidential disaster declaration. One county included in that
declaration, Garfield, in southeastern Utah, is omitted because
of its inclusion in the report by Davis (1989). The three
counties not included in the disaster declaration are Cache in
northern Utah, and Iron and Washington counties in south-
western Utah. Under each county the sequence of types of
events discussed or listed is as follows:

(1) slope movements of all types.

(2) ground-water changes, includingelevation of shallow,
unconfined water tables.

(3) erosion and sedimentation effects.

(4) foundation problems and other phenomena.

Descriptions are necessarily brief when that has been the
sum total of information available. No attempt is made to
speculate or elaborate upon mechanisms, processes, causes,
longer range effects, etc., in this paper. Information that has
been collected from all sources is presented. Though only
reliable sources have been consulted in this compilation effort,
quality of information does vary. No field verification has
been done for this paper. Cost figures, too, have been accepted
as acquired from other agency files, no independent substanti-
ation having been possible, and reflect 1984 prices.

Beaver County

Landsliding was significant within the boundaries of the
Fishlake National Forest: 78 individual slides and 28 landslide
complexes were mapped in 1983 by the U.S. Forest Service
within the county.

Landslide impact in Beaver Canyon was also significant.
The Kent’s Lake Road slide, NW;, Sec. 25, T29S, R6W,
occurred in late November of 1983, having creeped for a
period of weeks prior to failure. Three or four days prior to the
failure residents marked 8”-wide cracks with rocks. The slide
occupied about 1 acre, with a 10 to 20 foot high headwall scarp
and did reach the stream but did not impound water.
Engineering costs were estimated at $13,000. Indirect costs
included a 60-mile detour for summer cabin residents and
possible cancellation of a $15,000 timber sale. Near the slide
there was a small slump (50’ X 50°) in May 1983. Other slides
along State Highway 153 occurred also in March and April.
It appears that there is some evidence that slopes may have
begun to move in 1979, with more prominent movement in
1983.

Use of landslide material as fill near the Mahogany Camp-
ground resulted in a mudflow onto the road below (1.5 to 2’
thick) and into the stream.

High ground water presented problems in the towns of
Beaver, Milford and Minersville. In late February ground
water was seen to bubble up through asphalt in Milford for
several days. East of Milford two or three farms near Five
Mile Dam suffered crop loss due to surfacing ground water.
Approximately 40 of 600 acres were harvested in 1983. Small
ground holes with standing water in them were also reported
near town.

Ground water was as shallow as 1’ in Minersville where
some porches and foundations were reported as having
cracked from settlement problems. A coal delivery truck was
reported to have sunk 18” while on a delivery in town. Septic
tanks were affected by the high water table.

Beaver, which normally experiences a rising water table
during the irrigation season, had an aggravated high-water
table problem in 1983, with new trouble spots showing up,
particularly on bench lands.

In Greenville the high water table prevented installations of
a church sewage system in 1983.

River channel effects were noticeable on the Beaver River
where coarse sedimentation caused the channel to widen,
thereby inundating acreage that was previously dry. In all,
some $300,000 was spent to relieve problems on the Beaver
River, from erosion and sedimentation. At Greenville, for
example, in Sec. 35 and 36, T29S, R8W, bridge abutments
were undermined with wingwalls destroyed, with a 45-foot
section of road washed out. Elsewhere, power poles, water
lines, penstock and diversion structures were damaged.

In the Escalante Desert, southwest of Milford, the writer has
observed what appears to be surface evidence of hydro-
compaction having occurred in sandy silt materials on the
desert floor. No structures exist in the vicinity.

Box Elder County

Significant damage occurred to the Facer Creek and
Willard Creek drainages from debris flows and debris floods.
A debris flow on June 9 from Facer Creek covered State
Highway 89 and inundated one home, barns, orchards, and
farmlands. In addition to removal of debris, there were costs
for restoration and enlargements of catch basins and piping to
drain channels. Willard Creek required debris and coarse
sediment removal from approximately 1,800" of channel
which had been completely filled with 300,000 to 400,000
yds3; $300,000 was spent on problems in these two drainages.
Mountain Fuel Supply Corp. also has to provide replacement
for its high-pressure natural gas line where it crosses Facer
Creek on the benchland at elevation 4,900’. At that location,
the channel was easily scoured in Lake Bonneville sediments



by the debris flows of late May 1983. Two small, shallow
debris slides on steep slopes on the north side, in Sec. 18, T8N,
R1W, caused the debris flows in Facer Creek.

Movement of a very large landslide area on the face of the
mountain front south of Facer Creek, some 2/3 mile in length
and 1% mile in width saw reinitiation of mass movement in the
spring of 1983. The jeep trail up the mountain was rendered
impassable in early June. One of the individual slides in the
broad zone developed clear lateral shears prior to cessation of
1983 movement and demonstrated considerable linear extent.
A Special Service District composed of the county and Willard
City was created to construct a debris basin at a cost of
$250,000.

The Malad River bluffs in the Bear River City area
experienced numerous bank slumps which reached into the
river channel. Garland’s culinary water line was broken
($8,000 damage). Below Cutler Dam, the Hammond and West
Canals were damaged in both the springs of 1982 and 1983;
costs being in the neighborhood of $150,000.

The lined canal of the Ogden River Water Users Associa-
tion, east of Willard, suffered considerable damage, as it has
historically. Cost to cover or pipe the susceptible stretch of
canal has been estimated at $350,000.

Ground discharges have impacted several communities in
the county. The Garland Spring (SWY4 Sec. 4, T1IN, R2W)
overflowed the collection system. Deweyville, only 3,500
southwest of the spring, may have had its ground-water prob-
lems aggravated by this spring.

In Brigham City a new spring erupted near the Knob Spring
development, resulting in overtopping of the spring box and
turning out of all the flow. Another new spring above Beacher
Ave. in the northeast portion of the city caused mud to
mobilize across private land onto streets and into the storm
sewer.

A new ground-water discharge which appeared about May
12, 1983, flooded the collection box for Mantua’s spring (Sec.
23, T1W, R9N) with its 3000 gpm flow. The town was placed
on a boil order for a week by health authorities concerned over
the local situation.

Tremonton claimed water rights to a new spring, South
Maple (NW¥;, Sec. 4, TIIN, R2W), spending $23,000 to
improve it for their culinary system.

Rising water tables affected communities and rural areas
alike in Box Elder County. Impacted towns included Tre-
monton, Plymouth, Bear River City, Mantua, Garland,
Deweyville, Bothwell, Portage, Brigham City, Honeyville,
Harper, Corinne and Riverside.

In the town of Plymouth the problem was particularly
severe with basements flooded, incessant pumping required,
septic tanks failing and some residents forced to temporarily
abandon their homes. The water table rose to within 4’ of the
surface, with 50 percent of the structures inundated in the
town. Damage was estimated from $150,000 to $200,000 to
homes, streets and a fire station; 29 homes were damaged, 2
evacuated. Drains were designed and installed at a cost of
$115,000.

Brigham City, county seat, had to also install a drain in its
southwest portion, Lindsay Park Subdivision, at a cost of
$154,000. Damage occurred there to basement furnishings as
well as to foundations of several homes. West of the Inter-
mountain Indian School, the water table rose to within 18” of
the surface in mid-May and created a problem for some 15 to
20 homes.
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In Garland, the water table, in places, came to within 40’ of
the surface. Infiltration of the sewage system by ground water
Wwas extraordinary, amounting to 80-90 percent. Infiltration
was later reduced to 12-18 percent upon improvement of the
system at a cost of $450,000. Prior to the improvement, the
wastewater plant capacity had been exceeded. Street deter-
ioration due to high ground water was also believed to be
excessive in 1983, with emergency expenditure of $14,000
required and an estimate of $800,000 given to restore the entire
street system.

Problems were minimal with the rising water table in
Portage, and Bothwell had only locally perched conditions. In
Harper, perched ground water came to within 18” of the
surface, as it did also, locally, in Riverside. In Corinne,
however, ponding occurred where the water table is normally
18” to 48” deep, causing basements on 15 to 30 homes to flood
and septic tanks to fail. Streets were also affected in Corinne.
Deweyville experienced a 15 percent failure rate of the town’s
individual homeowners’ wastewater systems.

Honeyville experienced a perched water table as shallow as
18” to 48” deep, causing basements in 15 to 30 homes flood and
part of town, for the first time in history. Some 12 homes had to
pump their basements in 1983, none in 1982. The town street
system was also impacted as the subgrade softened. $83,000
was to be spent on a subsurface drainage system. Tremonton
experienced significant ground-water infiltration into their
sewage system in 1983. Septic tank failures occurred in the
town vicinity.

The high water table has reduced yields on farmland in the
vicinity of Honeyville, Deweyville, Tremonton, Bear River
City, and Corinne, over an area of at least 800 acres. In the
immediate vicinity of Honeyville the high water table in 1983
was cause for $43,000 in agricultural loss claims to the U.S.
Department of Agriculture. Applications for aid totaling
$20,000 were received by the USDA from farmers in the
vicinity of Tremonton for installation of drain tile. Mantua’s
west side had aggravated water table problems. Some farmsin
the vicinity of Bear River City were unable to harvest in 1983
due to the wet conditions in the fields. At the northern town
limit, one farmer applied for $14,000 in USDA aid. Farmers
also indicated that county roads west of town were too soft to
travel on.

Ditches and settling ponds of the Blue Creek, Fisher Creek
and Pine Canyon Irrigation Companies were affected by
abnormal sedimentation rates in May and June of 1983. The
latter system reported $1,000 direct (dredging costs) and
$1,000 indirect damage to their system. Also, the North and
Middle Canyon Irrigation Company, north of Portage,
reported about $2,000 damage to unlined canals from silting,
and the Mantua Irrigation Company about $500 for a similar
problem.

Cache County

Landsliding was not widespread in Cache County in 1982
and 1983 but there were abnormally high numbers of
occurrences.

Bordering on Porcupine Reservoir (Sec. 17 and 18, T9N
R2E) there has been a large, sloping, valley-fill section sliding
into the reservoir, upstream of the right abutment. Movement
dimensions of the sliding area are ', by 4 mile and the
slumping appears to be retrogressive upslope.
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In Smithfield (Sec. 17, T13N, R2E) a shallow debris slide
bypassed campgrounds and missed the creek but did enter a
residential backyard.

A slide along Nibley Road, east of Hyrum (Sec. 2, TION,
R1E) occurred late in the year, on November 4, 1983, and was
peculiar for that reason. This 100" by 150’ slope failure
occurred in the backyard of a home. The deltaic sediments that
failed on the steep river bluff surrounded the home. The failure
was instantaneous and was clearly the result of extraordinary
ground-water pressure adjacent to an old existing spring area
in the lower portion of the old river bluff. A heavy concentra-
tion of organic material, exposed by the failure, indicated to
the writer that the location has been a ground-water discharge
point for a considerable period of recent geologic time (likely
more than one thousand years). The tighter (less permeable)
colluvial material on the slope formed a blanket which failed
suddenly from the ground-water pressure. The resulting
relatively coarse debris flow did not travel as far as the
Blacksmith Fork drainage. A slide and debris flow, however,
did enter and momentarily block the Blacksmith Fork Riverin
June of 1983. Its location was in Sec. 9, TION, R2E.

A slide on College Hill in Logan (Sec. 35, TI2N, R1E),
below Utah State University campus, with approximate
dimensions of 50" by 100" blocked the main concrete-lined
Logan and Northern Irrigation Co. canal, causing the canal
water to escape, damaging a culinary water line and flooding
several residents. Damage was in excess of $120,000. Indirect
costs, from loss of crops, was estimated at $75,000 to $100,000.
A second slide, about 1 block east of the first, also entered the
canal, in December 1983. Historic debris slides in these
Bonneville deltaic sediments in this vicinity have been rather
common. Perched ground-water horizons are responsible, and
failure is instantaneous and results in a debris flow. Heavy
foliage on the slopes consume much of the moisture during the
growing season.

The road up Millville Canyon, USFS #108, was displaced 4’
vertically in a slump about 12’ wide and 40’ long, in Sec. 29,
T1IN, R2E. Another slide nearby, only slightly larger, stop-
ped just short of the creek. In Providence Canyon (Sec. 17,
T11N, R2E) a debris slide and flow occurred in mid-June. It
did not block the creek.

A small slump occurred just to the edge of the road in Logan
Canyon (Sec. 24, T14N, R3E). Small slumps occurred on
rangeland near Richmond (Sec. 19, T14N, R2E) and a slump
into the creek, with no blockage, occurred in 1982 at Red
Banks Campground (Sec. 2, T14N, R3E). Also, in 1982 a small
slump blocked the road in Sec. 4, T1IN, R3E.

Shallow water table problems were aggravated in west
Logan, Lewiston, Nibley, and Smithfield. Dry Lake in Sardine
Canyon had considerable water in it 1983.

In the Cache National Forest, new springs were reported
and road subgrades affected by high ground-water.

Erosion from Summit Creek flood stage on May 30, 1983
caused damage to outlet structures, creek bed and banks, and
roads in the amount of about $52,000.

In North Logan, cloudbursts on August 9 and 11, 1983
destroyed the culinary spring system from Birch Canyon.
Damages amounted to $134,000 plus pumping costs while the
deep wells were in service.

Erosion around the main culinary water line at Second Dam
in Logan caused $25,000 damage. The city’s DeWitte Spring
was contaminated for the first time.

Hyde Park had one water line eroded but not broken.
Clarkston, Newton and Trenton experienced washed out
water lines.

Spring Creek Water Company had erosion damage to their
unlined canals between May 30 and July 19, 1983, doing some
$5,000 damage. The Richmond Irrigation Company exper-
ienced diversion damage and flume, lined and unlined canal
damage amounting to about $20,000 along Cherry Creek,
north of Richmond. Debris had to be removed from the
Logan-Hyde Park, Smithfield Irrigation Company Canal, and
canal bank erosion occurred to their unlined system.

Sedimentation of Logan River amounted to about 42,000
yd? between the mouth of the canyon and Main Street, and
32,300 yd? between Main Street and 600 West; cost to Logan
City was $110,000 for removal.

Siltation of Johnson Park Water Company pipes from
Green Canyon in late August 1983 amounted to $500 damage.
Benson-Bear Lake Irrigation Company experienced sanding
of channels also.

Carbon County

USFS Road #50247 along Mud Creek (Sec. 8 and 9, T14S,
R7E) was damaged by 3 small landslide-caused debris floods,
costing about $33,000.

A landslide destabilized the ancient landslide that forms the
left abutment of the Grassy Trail Dam, in Sec. 7, T14S, R14E.
Inspection for the State Office of Dam Safety by the writer
concluded that sliding was fortunately not deep seated, was
largely in older slide material, and that only the glory hole
spillway appeared to be in any jeopardy. The reservoir pro-
vides all of the culinary water for Sunnyside and East Carbon
cities; both systems were therefore contaminated with the
turbid waters. Costs were about $32,000. Farther down
canyon, ground cracks were seen to extend for a distance of
approximately one mile on the same (east) side of the canyon.

Water Canyon, north Sunnyside (Sec. 4 and 9, T14S,
R14E), experienced two rock slides onto the road.

In Woods Canyon, a landslide entered the stream channel
which is tributary to Scofield reservoir, a culinary water source
for Price, Helper, Wellington, Spring Glen and Carbonville
(15,000 people total). According to a USFS report, the sedi-
ment imparted a high phosphate content to the water. Channel
clearing costs were about $2,000.

Eccles Canyon had four slides in Sec. 13 and 14, T13S,
R6E which also contributed to the phosphate problem of the
Price City municipal water system. The slides also plugged
two mine site bypass culverts. Costs determined by the USFS
include grass seeding, willow planting and fish habitat rehabil-
itation, for a total of about $10,000.

Landsliding affected State Highway 33, north to the
Duchesne County line, especially during the April 1983 period
when this route served as a detour around Thistle. Multiple
slumps from small to large in size threatened the road. A log of
activity in mid-April, by the writer, records very wet condi-
tions, 17 active slides in colluvium, 4 in old slides, and 5 in
highway fills. Movement was in both disturbed and undis-
turbed zones in the vicinity of the road and some was only
incipient (ground cracks only, with slide patterns). The county
road up Nine Mile Canyon, through the Roan Cliffs, was also
affected by multiple slumps.



Small landslides, occurring in the Manti-LaSal Forest,
impacted the channels of Pontown Creek (4 acres), French
Creek (30 acres) and Winter Quarters (32 acres). Bare soil on
these three slide areas was to be seeded (total of 20 acres) at a
cost of $540. A slump on Upper Fish Creek, near Scofield
Reservoir disturbed the road on May 29, 1983. Near Consu-
mers (Sec. 18, T13S, R8E), aslide on the switchbacks occurred
but did not close the road. A rockslide closed the road on
August 18, 1983, along the Watis TV installation access road.

A slump bordering on Highway 6 displaced 250’ of asphalt
paved access road to the Price River Recreation Area (Sec. 16,
T12S, R9E) in early May 1983; vertical displacement was 4.
Estimated cost for repair was $50,000. Another slide area
moved in Sec. 21, T12S, RIE, also causing road closure.

Soldier Canyon (Sec. 7, T13S, R12E) had a slump affect
100’ of county road in June 1983 and on July 26 and August 17,
1983.

Ground water was not a significant problem in Carbon
County. Helper experienced a high water table south of town.
Homes on the west side of the highway had to pump basements
for the first time. Through June and July 1983 nine pumps
were required in one house with 4’ of water in the basement.
The water table in Wellington was higher than normal but no
damage resulted.

Debris and sediment removal and channel work along 14
miles of the Price River, from Castle Gate to Wellington, cost
the county about $325,000 in 1983. The Price River Water
Improvement District had 30’ of sewer line wash out as a result
of slide-caused flooding near Castle Gate; damage amounting
to $4,000. Other sewer line washouts occurred near Standard-
ville and below Carbonville. Culinary water lines required
repair above Carbonville, at Carbonville, south of Price, and
above Wellington.

The Mancos Shale and its weathering products (i.e., residual
soil and colluvium) pose considerable problems when sub-
jected to a change in moisture content. Deteriorating shale
above the unlined canal of the Carbonville Ditch Company
loaded the canal in March, April, August and September,
costing the company about $5,000. Damage to homes and
streets has largely been occurring over recent years in Price but
was slightly aggravated in 1983.

Daggett County

Four miles of USFS road #015 (Lodgepole Creek Roads) in
Sec. 16, TIN, R18E, near Dutch John, failed by landsliding,
costing about $6,000.

Damage to USFS Road #10096, Browne Lake Road, Sec.
31, T2N, R19E, Dutch John, was the likely result of high
ground water. Cost was $6,600.

Sheep Creek suffered from extensive erosion and sedimen-
tation. The channel shifted in places where structures were
affected. Rehabilitation for the Kokanee Salmon, spawning
from Flaming Gorge Reservoir, is to be done at a cost of
$12,500. Other costs are about $7,500 for hand labor on chan-
nel banks and blading. No slides were observed in the canyon
in 1983; last reported movement was in 1965.

Davis County
Landsliding in the Davis County watersheds was considera-

ble, in excess of 100 individual debris slides having been
created in May and June of 1983. A minority of these debris
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slides created havoc for several cities in the county as the
debris flows and debris floods that resulted entered the urban
environment.

The most famous of the events was the debris flow of Rudd
Creek Canyon (figure 2), a half creek that had never previously
even produced a clear-water flood. This 0.9 mi2? drainage
yielded approximately 105,000 yds3 of earth deposited over
17.9 acres on the alluvial fan in Farmington City (Davis
County seat) (figures 1 and 2). Five times as much sediment
was derived from channel scour as originated in the debris
slide up the canyon. Damage in Farmington amounted to
$3,000,000 to residences; $270,000 industrial; $1,096,000 to
public facilities and $10,000 to commercial. Eight homes were
destroyed and 35 damaged by the succession of debris flows
from Rudd Canyon. Bountiful Water Subconservancy
District service was disrupted for three weeks by damage to the
aqueduct that transports irrigation water to the district. The
Davis Aqueduct road was washed out and the 66” Davis
Aqueduct itself was exposed and battered by successive flows
that finally perforated it. Farmington City’s water distribution
system became contaminated, also.

In the town of Fruit Heights 75 residents were evacuated
when it was feared that Baer Canyon would produce a debris
flow that would threaten life. Water lines, culverts, and per-
sonal property in that community were subjected to damage
from debris flood but nothing very serious resulted.

Apex of fan
N City water tanks O

Main Street

0 200 feet
[E—]

100 E
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Mapped 6-15-83 in the fieid.

Figure 1. Isopach map of Spring, 1983 debris flow deposits on Rudd Creek
alluvial fan, Farmington.
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Ranger District Slides Slide Complexes
Beaver 25 2
Monroe Mt. 15 5
Richfield 72 25
Loa 0 18
Fillmore 15 6

A number of slides occurred in Salina Canyon, including
two rock falls, in Sec. 20, T22S, R3E, and Sec. 34, T21S, R1E.
Aslidein Sec. 20, T22S, R3E, on the south side of the canyon,
diverted the creek and caused road damage. Between Salina
and Fremont Junction there were about 30 slides. Earth
movement generally kept the turbidity in Salina Creek high all
summer in 1983. The City of Salina’s culinary water system,
sewage plant and pressurized irrigation system suffered major
damage from floods. Significant slides are listed below:

Oak Ridge (Sec. 3 & 10, T23S, R2E): affected ! mile of Road
#40032.

Monroe Canyon (Sec. 14, T26S, R3W): affected 1 mile section
of Road #400778-1.

Clear Creek (Sec. 3,9, 16, & 21, T24S, R4E): affected 3 mile
section of Road #40016.

Gates Lake (Sec. 3, T24S, R2E): affected 2 mile section of
Road #40040.

Maple Spring Canyon (Sec. 21, T22S, R2E): affected about
200 acres and destroyed power lines. Occurred May 27,
1983.

Willow Creek (Sec. 2, 3,4, 5, 11, & 12, T21S, R2E): the slump
on Anthony Flat moved from May 20 to June 10 affecting
a 5 mile section of the road.

Conservation Spring (Sec. 9 & 16, T21S, R3E): slump zone.

Gooseberry (Sec. 14, 15, & 16, T23S, R2E): affected 2 miles of
Road #40640, between May 20 and June 10; slump zone.

Hoodo Creek: slump zone

Sheep Creek: slump zone.

Brown’s Hole Road (Sec. 12 & 13, T23S, R2E): affected 1.5
mile section of Road #40038.

Monroe Mt. Road (Sec. 13, T26S, R2W): road closed
summer, 1983; 35’-40’ vertical displacement.

Water Hollow (Sec. 1, 11, 12 & 14, T22S, R2E): affected 5 mile
section of Road #4004.

East of Richfield, along Glenwood Road, water has come
up into basements and septic systems. Concerns were high in
Venice that their well might have become contaminated by
individual waste disposal systems but testing by Health Dis-
trict authorities did not confirm such problems. Northeast and
east of Aurora the rising water table affected crop yields. Also
east and west of Venice farmland had been similarly affected.
Alfalfa yields were down about 50 percent. The Frank A.
Cowley farm, for example, took a $5,300 crop loss on 25.5
acres. Leveling and removal of sediment cost another $1,850
on that farm. Gary C. Cowley reported $20,000 in crop loss
and another $3,000 damage. He indicates that the 1922 flood-
ing did no such erosion nor was the water table as high.

Rapid runoff caused erosion and sedimentation damage in
many communities throughout Sevier County. These were:
Monroe-$73,000. An irrigation structure owned and operated
by Monroe City was damaged along with water lines and the
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city power plant penstock; Elsinore-$10,000, culinary water
lines; Aurora-$8,500, culinary spring construction; Salina-
$58,000; Richfield-$4,200; Sigurd-$5,000; Redmond-$3,100;
Joseph-$24,000; and $305,000 in the unincorporated areas.

Damage was also suffered by the Annabella Irrigation Co.
when a section of river bank collapsed above the diversion
with the result that 600" of highlines canal washed out along
with a hydrologic recording station; $25,000 damage. Spring
Hill Irrigation Co. suffered $14,000 damage and the South
Bend Canal Co. lost a diversion structure and several hundred
feet of unlined canal. Clear Creek Irrigation Co. spent $2,000
to dredge canals and Sevier Valley Canal Co. had their worst
sedimentation season ever, with $15,000 plus in direct dam-
ages. This latter system is particularly susceptible inasmuch as
it runs along the base of the Pavant Range. Cedar Ridge
Irrigation Co., west of Sigurd, experienced coarse sedimenta-
tion (gravel) in their canals, costing $15,000 to clear.

Richfield Cottonwood Irrigation Co. spent $2,200 in 1983
to dredge their unlined ditches of sediment deposited in May
and June. This sum can be contrasted with that spent in
previous years in order to grasp the magnitude of the sedimen-
tation problem in the wet cycle. In 1979, $600 was spent; $133
in 1980; $112 in 1981, and $1,100 in 1982. Farther into the
cycle, in 1983, the expenditure required was twice 1982’s and
some 3! to 20 times above normal years.

Crop loss occurred from flood plain deposition of the Sevier
River between Austin and Prattsville.

Water tables also caused damage at higher elevations. At
Sevenmile Valley in the Loa Ranger District, Fishlake
National Forest (NWY, Sec. 2, T25S, R2E), for example, the
road remained in unsatisfactory condition through the year,
despite drainage expenditures of over $1,000.

On the west side of Richfield (Sec. 23 and 26, T23S, R3IW)
ground cracks have been reported, the definitive cause of
which has not yet been determined. Inspection by the writer in
1985 has provided strong indications, however, that hydro-
compaction is responsible. Alluvium of historic age as
revealed by buried rubbish, is the affected substratum. The
role of a high water table is still uncertain, although it may be
responsible for runway distress at the airport.

Summit County

Chalk Creek was the focus of the greater landslide problems
in Summit County. Four slides have affected the road. Reme-
dial work also was required on the river channel at two of the
slides and at one a canal inlet was relocated. Total damage
from these four slides amounted to direct costs of $170,400.
Locations of the slides are in Sec. 3, T2N, R7E; Sec. 12, T2N,
RSE and Sec. S and 8, T2N, R6E. Two slides at South Fork
were caused by river erosion and resulted in failure of the road.

Forest Road #059, in Sec. 26, T2N, R10E slid over an area of
2 acres in April 1983. Also occurring in the Wasatch National
Forest was a slump across Soapstone Road in both 1982 and
1983 and a slump across Spring Canyon Road in 1983.

Sliding affecting private facilities included reinitiation of a
small slide affecting a ditch of the West Hoystville Irrigation
Company, inthe SEY%, Sec. 32, T2N, RSE and a slide on Upper
Evergreen Road, in the residential community of Summit
Park.

Cost of landslide damage in Summit County was reported
as $177,000.
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Sedimentation blocked manholes in the town of Kamas,
causing sewage to back up into homes. Estimated damage was
$4,100. Erosion in Kamas did damage to a road culvert
amounting to $3,000. Muddy water is reported to have entered
the Kamas water system.

Coalville experienced erosion problems in the amount of
about $20,000. This included removing debris and sediment
from the wastewater treatment plant, from a city park and city
streets.

At Echo Dam some rip rap and embankment earth required
replacement, at a cost of $3,100.

Bridge abutment damage at Oakley amounted to about
$4,000. Another bridge requiring repairs was on Border Sta-
tion Road, in the amount of $8,700. Beaver Creek damaged a
culvert ($9,300) and the South Fork of Chalk Creek eroded the
road, doing damage in the amount of $10,300. Damage of
$7,500 was done to Wooden Shoe Road (Sec. 29, T1S, R8E).

The Henefer Irrigation Co. dam, 2 miles south of Henefer,
was eroded as the course of the drainage actually changed
somewhat. Damage was approximately $1,000.

The Daly No. 2 mine shaft collapsed at the ground surface
on August 4. It is likely that infiltration through the cover of
fill weakened support of the turn-of-the-century structure.

Tooele County

A debris slide in Settlement Canyon occurred in August
which meant that it was attributable to a rainfall event rather
than snowmelt. Since very few debris flows were rainfall trig-
gered in 1983, this event is significant and requires further
investigation. The flow blocked the county road and hit the
creek, with evidence of it reaching 6’ to 8" in height.

Soldier Canyon, east of the town of Stockton, experienced
four major cloudbursts between July 31 and August 19, 1983.
At least one of these events produced either a debris flow or a
debris flood. It washed out 4 sections a main culinary water
line and access road. Damage amounted to $32,000 for the
town of Stockton. The Soldier’s Creek Water Co. has esti-
mated their damage at $60,000 direct, $200,000 indirect cost.

A number of new springs have arisen in Settlement Canyon.
One of these is believed to have been responsible for an out-
break of 1300 documented cases of Giardiosis in mid-June in
southwestern Tooele City. Some springs are believed to have
disappeared in the canyon, possibly due to landsliding.

Johnson Pass springs are believed to have run about 150
percent of normal in 1983.

Cooley Canyon, near Grantsville, has a spring that last
flowed in 1972 and resumed in 1983. In 1972, the road subsided
slightly but it subsided significantly more in 1983 (2.5).

Flowing wells that normally begin to flow in March began
to flow after the heavy September 1982 precipitation and
continued into October. Since then they have started flowing
earlier in the year.

Skull and Rush Valleys have both had high water tables in
1983. State Highway 199 in Rush Valley has had water prob-
lems between Highway 36 and the bench. Meredith Sod Farm
lost about 50 acres of sod because of the wet ground. Farmland
was also inundated by expansion of Rush Lake which local
residents believe was last a large water body some 50 or 60
years ago, at which time it occupied about 100 acres. The lake
occupied some 2,000 acres in 1983.
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Skull Valley, on the road from Timpie to Dugway, was
softened sufficiently that two heavy transport carriers were
affected; one having sunk, into the asphalt and the other
having rolled.

Ground water entering basements was a problem in Burmes-
ter, Grantsville and Erda. Highway ramps at Lake Point and
Mills Junction, on I-80, were softened.

Problems with erosion occurred in Settlement, South Wil-
low, Ophir (water transmission line washed out; $25,000 dam-
age), Middle ($1,000 damage to 4” PVC water line) and Soldier
Canyons. Tooele County was given $359,000 for erosion and
sedimentation related recovery work.

Uintah County

Dry Fork is utilized as a municipal watershed because its
flow enters sink holes feeding the Ashley spring culinary water
source. The upper sink hole was blocked by flood debris and
water was diverted into the lower sink hole. A large slump-
earthflow-type landslide threatened the lower sink hole, how-
ever. The slump was about 100 acres in size and released debris
flows down the Dry Fork drainage. It also threatened to dam
the creek. Because the city of Vernal’s drinking water comes
from Ashley Spring, which demonstrated high turbidity, resi-
dents were required to boil their water for a period of two
weeks in June 1983. About $10,000 was spent to take imme-
diate measures to safeguard the water supply.

Slump failures on the Red Cloud loop road in Brown’s
Canyon have been estimated to cost $112,000 to reestablish the
road. The failures occurred both above and below the road
(Sec. 14, T2S, RI9E). USFS road #10018 in Sec. 23, T2S,
R19E was affected when a culvert became plugged by a debris
flow out of a side canyon. Sink Ridge Trail, USFS #1032, had
slope failures along it for a distance of 2 miles; $15,000 cost.

A debris flow covered Whiterocks Road (Sec. 23, T3N,
R1W), affecting 14 mile of road and costing $7,000.

State Road 264, near Jensen (NW, NEY Sec. 28, T5S,
R23E), moved towards the Green River. South of Jensen (Sec.
21 and 28, T5S, R23E) about % acre of land was creeping.

Old Diamond Mountain Road (NE, NEY, Sec. 34, T2S,
R23E) has moved with a 1.75 acre area which slumped.

In the northern part of the county (Sec. 31 and 32, TIN,
R22E) a small slide came down onto the state road in mid-
June.

Emergence of new springs under USFS Road #10018, Red
Cloud loop in Dry Fork Canyon (Sec. 14, T2S, R19E), for a
distance of about 300 feet, incurrd costs of $26,000 for
emergency repairs and $80,000 additional for longer term
correction of the problem. Flow of the springs was 20 cfs in
mid-June 1983; no dischage was known prior to then.

In the south part of Maesser ground-water at very shallow
depth resulted in the deterioration of roads.

Erosion took considerable land along Ashley Creek in June
1983. Expenditure to remove sediment and debris was
$139,000. The Uintah River took out the USGS stream gage
and changed channel courses between June 1 and July 1, 1983
across the Uintah-Ouray Indian Reservation. Work to prevent
damage from occurring cost $10,000/day for 15 days
($150,000), plus $25,000 heavy equipment repair.

Campground road and culvert damage in the national forest
occurred at Paradise Park and East Park in the amount of
$9,400.
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Throughout the unincorporated part of the county damage
to bridges and culverts amounted to $350,000. In Vernal,
Ashley Creek eroded a culinary water line, culverts, etc., with a
damage assessment of $17,000. Dry Creek in Vernal caused
abutment erosion costing $6,500.

Ashley Creek in Maesser eroded the water system costing
$21,000.

Erosion by the Green River broke through the protective
dikes of the Ouray National Wildlife Refuge in five locations.
Some 6,200 acres of refuge land was inundated; dike damage
amounted to $300,000.

The county roads department reported that road damage
was the worst ever in 1983. One can speculate that a higher
moisture content in the subbase was the likely factor which
aggravated the frost heaving problem in the Uintah basin.

Utah County

Slide movements began on the benchland (below 5200 ele-
vation) in February. A rotational slide came down onto 1500
East street in Provo, blocking the street and threatening to
continue to move farther west into the subdivision. The toe of
this slide did continue to creep westward throughout the
spring, but stopped short of one single-family dwelling. This
slide clearly illustrated a feature of benchland slides in Utah
County which became increasingly more evident in 1983: the
movement of Quaternary sediments (lake Bonneville age and
post Bonneville), riding on a block of intact Mississippian or
Mississippian/ Pennsylvanian shale that became displaced in
the Quaternary or earlier through normal faulting in the
Wasatch fault zone or through massive landsliding. Seven
additional benchland slumps were spotted from the air on
March 21, 1983, and the number increased through the spring
between the communities of Highland, on the north, and
Provo, on the south. Some residential neighborhoods became
affected, with streets, retaining walls, utilities and homes
damaged.

Movement of the more than 28 million yd3 ancient Thistle
landslide likely was reinitiated by April 10 (Kaliser and Flem-
ing, 1983). By April 14 the toe experienced sufficient vertical
uplift to have disrupted three major traffic arteries: U.S. 89,
U.S. 6 and the Denver and Rio Grande Western Railroad line.
Mapping of the slide vicinity has since been done by the U.S.
Geological Survey (Witkind and Page, 1983).

The geotechnical issues are briefly enumerated here:

—

Thickness of the landslide mass.

2. History of past movements.

3. Variation of material properties within the landslide
mass.

4. Pore water pressure distribution within the landslide
mass.

5. Distribution of fill materials within the landslide mass.

6. Paleogeography of the landslide basin.

7. Irregularities of relief and geologic structure (disconti-

nuities of the right abutment (comprised of Navajo
Sandstone hogback).

8. Present factor of safety against reinitiation of partial or
total mass movement.
9. Presence of voids within the landslide mass and the

effect that future movements could have upon these.

Utah Geological and Mineral Survey

10.  Foundation material of the landslide-dam, both within
the Spanish Fork Canyon section and below the long
sinuous mass at higher elevation to the west. a question
of the significance of a local structure called the Thistle
Canyon fault and its relationship to a possible diapir has
been raised (Witkind, 1986; Willis, 1987).

In addition to these questions, the tunneling, rock cuts, soil
fills and terrain modification by man that has been necessi-
tated for the restoration of the arteries and lifelines has opened
a succession of other geotechnical questions in the landslide
vicinity. Of these, the high rock cuts for the highway across
Billie’s Mountain (U.S. 6) have been the most problematic up
to the present time.

Damages of $337,000,000 have been documented from the
Thistle Landslide alone, including $139,000,000 to railroad
facilities and loss of revenues to the Denver & Rio Grande
Western and the Utah Railway systems, $122,000,000 in mine
loss revenue due to four mines having to close down,
$46,000,000 to the Utah Dept. of Transportation and the
Federal Highway Administration, almost $17,000,000 to pub-
lic facilities, almost $3,000,000 for disaster relief from gov-
ernment agencies, including individual family grants, and over
$1,000,000 to electric and telephone facilities. The town of
Thistle was totally inundated by the reservoir that backed up
behind the landslide dam. Losses in Thistle included 17 homes
valued at $1,390,000 and railroad facilities. A 120-mile road
detour to Price, Utah had the effect of escalating delivery costs
to the eastern part of the state. Unemployment was given a
boost and retail sales dropped. Not included in the
$337,000,000 cost are such indirect costs as (1) travel cost
increases, (2) loss of trade, (3) tax revenue losses, (4) tourist
revenue losses, and (5) litigation expenses.

Debris flows were initiated in the mountainous terrain at the
end of May. Dozens of debris flows, triggered by debris slides,
occurred between Alpine on the north and Payson Canyon in
the south, with most damage occurring in American Fork
Canyon . A small slide came through the USFS Little Mill
Campground over the Memorial Day weekend and temporar-
ily blocked the campground road. At about the same time two
flows blocked the highway just above the USFS Gray Cliffs
picnic area. On May 31 it became necessary for the State Dept.
of Transportation to close the canyon road, Highway 92, at the
mouth of the canyon. On June 2, at 10:30 a.m., another debris
flow impacted the canyon, coming out of Tank Canyon. It
deposited about 1,400 yds? along a 700’ section of the highway.
A greater volume of material is believed to have gone into the
American Fork River. This flow left marks 40’ above the
channel on the rock face on the south side of the river, opposite
the mouth of Tank Canyon. Erosion of the channel of the
American Fork River ensued and within 20 minutes pavement
fell into the river just above Swinging Bridge picnic area within
the Timpanogos Cave National Monument, more than 2 miles
downstream from the slide. A large section of highway was lost
approximately 4 mile below the confluence.

Further upstream, above Tibble Fork reservoir, a very large
landslide slump occurred in the area known as Van’s Dugway.
This slide threatened to block the drainage, thus posing a
threat to the integrity of the reservoir. Movement of the toe
proved to be slow, however, with the river able to erode it at an
equivalent rate. This slide was also regarded as a threat to the
National Monument by the U.S. Park Service and resulted in
closure of the Park to all visitors for a period of two weeks
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sediments; perched water table; filling of a gulley at time of
subdivision activity; and house and lot drainage in the two
backyards. At the time of the main slide, the material flowed
rapidly down slope, demolishing a barn and entering a canal.
Several horses had only been removed from the barn the day
prior to the event.

Within the city limits of Riverdale, along the south bluff, a
large ancient earth slump entirely in Bonneville-age sediments
became deferentially reactivated. Most active region along the
tow was the eastern portion but the head moved significantly
towards the west. Movement appears to be little more than
creep, with movement believed to have been occurring from
February through August. Over $200,000 damage was done to
several single family residences, at both the head and tow
regions.

Ground water, perched in the benchland, showed up at a
couple of new locations, but likely was present in far greater
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