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ASSESSMENT & COMMUNITY SECTIONS
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History and Background of Natural Hazards in
Cache County

Flooding

Portions of Cache County are at threat from
both riverine and flash flooding. The Bear River
flows through Cache Valley, which is located on
the western side of the County, and is where the
majority of residents live. Many small drainages
feed the Bear River, with most streams converging
at Cutler Marsh before exiting the valley via Cutler
Dam, and into Box Elder County. The two main
tributaries of the Bear River located in Cache
County are the Logan and Blacksmith Fork Rivers.

The Logan River is the largest tributary of the Bear.

Other tributaries of the Bear that generally enter
the valley through the eastern part of the county
are Summit Creek, Little Bear River, Spring Creek,
Cherry Creek, High Creek and the Cub River. All
of these streams and rivers, to some degree, have
had some history of flooding.

Phase II of the National Pollutant Discharge
Elimination System (NPDES) administered by
EPA has requirements for communities to more
carefully manage their storm water discharge.
While driven more by water quality concerns,
this provides an important opportunity for
communities to better manage their storm water
systems. This is critically important because for
many communities an ever increasing threat to
residents comes from the potential for man-made
canal failure flooding. As more development
has occurred, existing irrigation canals have been
increasingly relied on to accommodate storm
water discharge. Irrigation ofhicials are quick to
point out that the canals were never designed for
such use. Most canals have lower capacities and
a narrowing channel the further you go down the
canal. While this design makes sense for irrigation
use, it is exactly the opposite of how you would
design a canal to accommodate storm water
discharge. The positions of many canals in Cache
County also make them susceptible to blockage
by debris or ice that can result in canal failure
outflows. Cache County has had a couple of near
misses in this regard. Another consideration is
the connection between floods and landslides. As
water saturation increases, mud/sediment/debris
flows can be catastrophic.

In terms of potential damage to developed
residential, commercial and industrial areas, the
Logan & Blacksmith Fork Rivers pose the most
significant threat for residents of Cache County.
Both of these rivers drain large areas and have steep
well defined stream channels. Flood level flows are
produced when high temperatures occur during
the early spring and accelerate the watershed snow
melt rate. Often this threat can be escalated when
combined with early spring rains.

A number of dams are located on the Logan
River in the canyon upstream of the City of
Logan. Due to their relatively small size, they do
little to moderate flood potential for downstream
development.

The Bear River enters Cache County on the
north near Preston, Idaho. Winding through the
valley it eventually enters Cutler Reservoir. The
risk from rising flood waters of the Bear River
through Cache County is relatively minor. Land
located in the Bear River flood plain has a high
water table which makes development difficult.
Most of adjacent land near the Bear is used for
agricultural purposes. Farmers and ranchers have
seemingly adapted their agricultural activities to
mitigate the cyclical high flows effects of the Bear
River. Much of the adjacent agricultural uses
along the Bear are operated under lease agreements
with PacifiCorp who owns most of Cutler
Reservoir.

In terms of historical flooding impact on
development, most events have been documented
on streams and rivers that drain the mountainous
eastern portion of Cache County and flow into
western Cache Valley. Most of the significant
flooding that has historically impacted developed
land has occurred on the Logan and Blacksmith
Fork Rivers. However, noteworthy flooding has
occurred on some of the smaller streams and creeks

that enter the valley near the towns of Providence,
Smithfield, and Richmond.

Localized flooding has been fairly common
for many years. Damage from flooding has
been relatively minor overall, but devastating
to individual home and property owners. The
majority of flooding in Cache County has occurred
on agricultural land.
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Following a development pattern like many
other Utah and western communities, many early
European settlements in Cache County were
located near the mouths of canyons. Early settlers
located there for easy access to water that could
be diverted for irrigation of crops and pastures
as well as fertile soils well suited for agriculture.
Richmond, Smithfield, Logan, Providence Millville
and Hyrum are all located near the mouths of
canyons that drain some portion of the adjacent
Bear River Range. The Logan River has the largest
drainage basin next to the Bear at 524 square
miles. The Blacksmith Fork drainage basin is the
next largest at roughly 287 square miles.

Analysis of areas of Cache County mapped by
FEMA for communities that participate in the
National Flood Insurance Program indicate some
conflict related to existing development located
in what has been determined to be the 100-
year floodplain. These delineated and digitized
floodplains were overlaid onto current county
parcel data. In this way, parcels with structures
in the floodplain could be identified and tallied,
and potential losses to life and property could be
estimated.

While FEMA floodplains are a great planning
tool for hazard mitigation, there is much of Cache
County that has never been mapped by FEMA.
An August 2003 report entitled Flood Hazard
Identification Study: Bear River Association of
Governments by the US Army Corps of Engineers
was completed to help communities without
floodplain data. This study generally identified
areas of flooding concern for municipalities
lacking data (See Appendix B for the full report).
However, this report was only intended to give
communities very general estimates of where
flood risk may exist. Also, many flooding events
happen outside of the FEMA 100-year floodplain
delineations (around 40%). There are other
ways that flooding occurs as well, such as canals,
reservoirs/ponds, wildfire, incorrect grading,
and plugged sewer and storm water systems
(Scott Stoddard, personal communication,
11/13/08). FEMA is currently updating Cache
County’s floodplain data, which will be useful
for communities in identifying their risk to
floods. Below is a discussion of flooding risks

for communities in Cache County. Only those
communities thought to be at risk for flooding
have been included.

Wildfires

Wildfire has always had an impact on Cache
County inhabitants. In August of 2007, four
wildfires burned hillsides east of Providence, River
Heights, and Logan City fueled by dry grasses and
juniper. Some people were evacuated from their
homes while others were told to be ready just in
case. Luckily, no homes were lost. To a certain
extent, living with wildfires will always be a part
living in Cache County.

Many of the communities in Cache County are
located along the base of the Bear River Mountains
in Cache Valley. Paradise, Millville, Providence,
River Heights, Logan, North Logan, Hyde Park
City, and Richmond all have wild land-urban
interface or potential interface with wildfire high
risk areas. Wellsville and Mendon on the east side
of the valley have potential wildfire-urban conflict
for development along the base of the Wellsville
Mountains.

Below is a map showing historic wildfire
locations in Cache County:
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Landslides/Steep Slopes

Landslide occurrences are common for
portions of Cache County. The most frequent
problems are associated with debris flows on
alluvial fans in many of the canyon drainages.
Also important to consider is the link between
flooding and landslides. Saturated soils only add
to the problems associated with landslides, and a
combination of the flooding and landslides can be
very destructive.

During the wet years of 1982 & 1983 an
abnormally high numbers of landslides occurred
in Cache County. A rather large land mass slid
into the Porcupine Reservoir upstream of the
right abutment. A slide near Nibley Road east of
Hyrum occurred in the back yard of a residential
home. A slide on College Hill below Utah State
University blocked the Logan and Northern
Irrigation Canal causing some limited flooding.
The road up Millville Canyon was displaced 4 feet
by a slide. A debris flow from Dry Creek above
Smithfield reached the Logan, Hyde Park and
Smithfield Canal (south of 300 South).

Debris flows present a significant threat for
development located in the mouths of the many
steep canyons located in Cache County. The
dynamics of this threat changes depending on
the upslope drainage conditions. Wildfire that
removes sediment stabilizing vegetation can
dramatically increase the risk of debris flows. The
other indirect threat comes from canal flooding
caused by debris flow blockage.

While there is no data that can predict landslide
potential completely, the Utah Geological Survey
created a landslide susceptibility map for the entire
state in 2007. This is the most accurate data set
to date, and was used for this analysis. However,
the Utah Geological Survey is in the process of
finalizing a more accurate geological hazards study
specifically for Cache County. In the next update
of this plan, the newer data could provide a more
accurate potential loss analysis for geological
hazards.

Earthquakes

Cache County is located in a seismically
active region within the Intermountain Seismic

Belt. The most damaging earthquake in Utah’s
post-European settlement history occurred

near Richmond City. In 1962 a 5.7 magnitude
earthquake damaged nearly three-fourths of

the homes in the town. Damage to homes and
buildings occurred in many surrounding areas

of Cache Valley (Christenson, 1992). Some
geological evidence suggests that an earthquake
of seven plus magnitude has occurred in recent
geological history on the West Cache Fault Zone.
Logan City also suffered from a smaller earthquake
of a 3.7 magnitude on July 21, 1950.

Three important fault zones exist in Cache
County. The East Cache Fault bounding the
eastern portion of Cache Valley, the West Cache
Fault bounding the western valley, and the nearby
Wasatch Fault. The majority of Cache County’s
population is located near the Eastern Cache Fault.
Evidence points to the Temple Fork Fault as the
most active in Cache County. Although miles
away from the epicenter, this fault is thought to be
associated with the 1962 Richmond Earthquake.

While a geological fault may not be very
wide physically, damage around the fault can
be detrimental. This is often referred to as
the “damage zone (Susanne Janecke, personal
communication, 9/25/08).” 'This damage zone is
now thought to be much larger than recognized
previously. While geologists used to recommend a
general fault buffer of fifty feet on either side of the
fault, they now recognize a much larger damage
zone. According to the Utah Geological Survey,
up thrown sides of well defined quaternary faults
require planning for a 250 foot damage zone;
while down thrown sides of well defined faults
require planning for a 500 foot damage zone.
For those faults not well defined, a general 1,000
foot damage zone should be considered (Richard
Giraud, personal communication, 10/6/08;
Christopher Duross, personal communication,
10/30/08; Christensen et al., 2003). Because of
data inaccuracies in geologic fault data, a standard
1,000 foot damage zone was analyzed for all
quaternary faults in the region.

Liquefaction is also a major concern for Cache
County, as well as much of the Bear River
Region. During an earthquake, soils susceptible
to liquefaction such as those containing current
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or historical stream and lake sandy deposits

can threaten lives and damage homes and
infrastructure (Utah Geological Survey, 2008).
These soils can lift structures, tilt foundations, and
cause major damage to infrastructure. Generally
speaking, liquefaction susceptible areas in Cache
County are along stream drainages and marsh/
wetland areas. For this plan, two liquefaction
studies were used for determining potential losses.
One study was done by Utah State University

and the Utah Geological Survey in 1994, and

was digitized in 2001, which covered the entire
county. The other was done in 2001 by the Utah
Geological Survey at a more detailed scale, and
only encompassed the more populated areas of the
county.

The latter study is titled “Seismic-Hazard
Mapping of the Central Cache Valley, Utah
- A Digital Pilot Project” by McCalpin and
Solomon. It provides more recent analysis and
mapping of earthquake hazards for the Newton,
Smithfield, Wellsville and Logan 7.5-minute
USGS quadrangles. The information contained
in this report is considered more accurate and the
delineations more defensible.

Below is a map showing historic earthquake
locations in Cache County:

EQ Epicenters 4-4.99 MAG
EQ Epicenters 2-3.99 MAG |
EQ Epicenters 0-1.99 MAG

Dam Failure

There are 249 regulated dams located in Cache
County. Most of these dams are small detention
ponds, small agricultural reservoirs, or livestock
watering facilities and most pose a minimal threat
to human safety or property.

Of the 249 regulated dams most are designated
as “low hazard” by the State of Utah Division
of Water Rights. As defined by state statue, low
hazard dams are those dams which, if they fail,
would cause minimal threat to human life, and
economic losses would be minor or limited to
damage sustained by the owner of the structure.

A total of 3 dams have been designated as
“moderate hazard” by the State of Utah in Cache
County. Moderate Hazard dams which, if they
fail, have a low probability of causing loss of
human life, but would cause appreciable property
damage, including damage to public utilities.

The State of Utah has rated 7 dams in Cache
County as “high hazard” which means that, if
they fail, have a high probability of causing loss of
human life or extensive economic loss, including
damage to critical public utilities.

Dam failure inundation maps and emergency
action plans for each of the high risk dams can
be found on the Utah Division of Water Right’s
website at: http://waterrights.utah.gov/cgi-bin/
damview.exe?Startup.

High Hazard Dams
Hyrum Dam

Hyrum Dam and Reservoir are located directly
south of Hyrum City on the Little Bear River.
The dam is rated as a high hazard facility and the
inundation area flows westerly towards Wellsville
five miles away, and then into Cutler Marsh.

Logan City — Dry Canyon

This dam was newly constructed to mitigate
flooding and potential from the Dry Canyon
drainage. Many newer homes were constructed
at the bottom of this canyon which can become
flooded in the spring months. It is high risk, and

many homes west of the dam could be damaged if
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the dam was breached.
Logan First Dam

This facility located near the mouth of Logan
Canyon has a high hazard rating. The inundation
area consists of most of the Island area, much of
the landscape around the Logan River Golf Course
and County Fairgrounds, and continuing west
towards Cutler Reservoir. There is a significant
population as well as large numbers of homes and
businesses within the inundation area.

Porcupine Dam

Porcupine Dam is located about eight miles
upriver from the town of Paradise on the east fork
of the Little Bear River. The dam has a high hazard
rating. There is no inundation map associated with
this dam. This dam was recently drained and some
reinforcement work performed.

Newton Dam

Newton dam was constructed by the Bureau
of Reclamation on Clarkston Creek three miles
north of the town of Newton. This facility has a
high hazard rating. There is no inundation map
associated with this dam.

Tony Grove Lake Dam

This dam was renovated several years ago for
seismic retrofitting and inlet/outlet construction.
It has a high hazard rating, but would not likely
affect any residential or commercial structures in
the event of a failure.

Blacksmith Fork Upper Dam

No information available

Natural Hazard Profiles
Table 49: Cache County Flood Hazard Profile

Some flooding occurs nearly every

Fr n .
equency year in Cache County
Severity Moderate
Generally along rivers, streams, and
Location Y & ’ ’

canals.

Seasonal Pattern

Spring flooding as a result of
snowmelt. Mid-late summer
cloudburst events.

A few hours or up to three weeks

Future Occurrences

Duration for snowmelt flooding
Speed of Onset 1-6 hours
Probability of High - for delineated floodplains

there is a 1% chance of flooding in
any given year.

Table 50: Cache County Wildfire Hazard Profile

Frequency Annually (to some extent)
Severity Severe
Mostly along the Bear River
. Mountains east of Cache Valley or
Location

the Wellsville Mountains west of
Cache Valley.

Seasonal Pattern

Generally the worst from early July
to mid September (depends on
drought conditions)

Future Occurrences

Duration A few hours to two weeks
Speed of Onset 1-12 hours

High (Based on data from 1973-
Probability of 2008, there is an 11.4% chance a

fire of at least 1,000 acres will

occur every year)

Table 51: Cache County Landslide/Steep Slopes Haz-

ard Profile
Frequency Periodic
Severity Moderate
Generally located in areas with
Location steeper slopes. Debris flows mostly

occur at the mouth of canyon
drainages.

Seasonal Pattern

Generally the worst in the wetter
spring months.

Future Occurrences

Duration Up to two weeks
Speed of Onset No warning
Probability of High

6-138



PRE-D1SASTER MITIGATION PLAN - BEAR R1vER REGION, UTAH

2015

Table 52: Cache County Earthquake Hazard Profile

Frequency

Low magnitude events occur
frequently. Larger magnitude
events are rare (although not
necessarily on geological time).

Severity

Potentially Catastrophic

Location

LITUTC COUIty WIl IHgncest
frequency in the Bear River
Mountain Range. Surface fault
rupture is likely to occur in fault
zones, and liquefaction would
impact large areas of land in the

lasar olaaoticac

Seasonal Pattern

None

A few minutes with potential

Future Occurrences

Duration aftershocks
Speed of Onset No warning

Based on 1962-2001 data, there is a
Probability of 20.5% chance every year of an

earthquake of 3.0 magnitude or
greater.

Table 53: Cache County Dam Failure Hazard Profile

Frequency Rare
Severity Potentially Catastrophic
Location Areas downstream of failed dam.

Seasonal Pattern

Anytime. Highest risk in spring
during snowmelt.

Future Occurrences

Duration A few hours
Speed of Onset No warning
Probability of

Low

Repetitive Loss Properties

As of February 4, 2015, there were seven
repetitive loss properties in the unincorporated
area of Cache County, five of which were BCX
Claims (FEMA, 2015). Type of losses?

COUNTY-WIDE NATURAL HAZARD MAPS

(Please see pages 6-140 to 6-148)
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COMMUNITY SECTIONS: NATURAL Natural Hazards
HAZARDS, POTENTIAL LOSSES, AND c  Devel .
MITIGATION STRATEGIES urrent Levelopmen

Flood. Hazard mapping identifies flood risk
areas along the northern, eastern, and southern mu-

AMALGA nicipal boundary, adjacent to the Bear River.
Analysis of hazard risk involving the community of Liquefaction. Hazard mapping identifies
Amalga revealed that there is potential risk result- high liquefaction risk along the northern, eastern,
ing from flood, liquefaction, and wildfire. These and southern municipal boundary, adjacent to the
hazards have varying potential to impact life, prop- Bear River.

erty, infrastructure, agriculture, and environmental . o _

features within the municipal boundary. Currently, Wildfire. Hazard mapping identifies mod-
liquefaction and wildfire hazards have the greatest erate-to-high wildfire risk along the southern and
potential to impact the community based on poten- southeastern municipal boundary.

tial loss values. See the following tables for more

detailed descriptions of potential losses associated

with each natural hazard analyzed in the risk assess-  No concerns involving potential future development

ment. within Amalga were reported by town representa-
tives.

Future Development

Table 54: Amalga Potential Loss Figures

Amalga, UT, Residential & Commercial Development at Risk

. Resndenlt;iz;ll(Unlts at Commercial Units at Risk
Hazard Type ~Resnflents at :
Risk* # Units $ Value** # Units $ Value** 3 Botential

Revenue Loss***

Dam Failure 0 0 0 0 0 0

Faults 0 0 0 0 0 0

Wildfire 81 25 6,435,339 2 9,628,847 1,377,434

Flood 49 15 2,218,090 3 9,725,007 2,066,151

Liquefaction 94 29 7,348,420 4 9,740,432 2,754,868

Landslide 0 0 0 0 0 0

Slope 0 0 0 0 0 0

Poorly Drained

Soils 0 0 0 0 0 0

* Based on average persons per owner household for Cache County from 2013 American Community Survey, which
is 3.24.

** Current Market Value per parcel, including building and land values. Data was provided by Cache County IT
personnel.

*** Based on average sales, receipts, or value of shipments of firms with or without paid employees, per firm
($688,717 per firm). Derived from 2007 Survey of Business Owners for Cache County, US Census Bureau.
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Amalga, UT, Infrastructure at Risk

Infrastructure at Risk
Natural G Electrical P
Railroad Lines a ura as ec rl.ca ower Roads Canals
Hazard Lines lines
Type
# of # of # of # of # of
Value' Value? Value® Value? Value®

Miles $ Miles $ Miles $ Miles $ Miles $
Dam Failure 0 0 0 0 0 0 0 0 0 0
Faults 0 0 0 0 0 0 0 0 0 0
Wildfire 0 0 0 0 0.2 25,4001 043 225,750] 0.04 60,000
Flood 0 0] 0.15 210,000 03 38,100 03 157,500 0 0
Liquefaction 0 0] 0.16 224,000] 0.59 74,9301 11.66 6,121,500 1.06] 1,590,000
Landslide 0 0 0 0 0 0 0 0 0 0
Slope 0] 0 0 0 0 0 0 0 0 0
Poorly
Drained Soils 0 0 0 0 0 0 0 0 0 0

! Based on figures from 2009 Pre-Disaster Mitigation Plan for Bear River Region, Utah.

2 Based on average replacement cost estimates for gas lines ranging from 2-inches-20 inches in diameter. These cost are
based solely on labor and material costs, and may vary based on time, scope, and site specific variations (Questar, May
2015).

* Based on estimates from Logan Light and Power, 2015.

* Based on estimates derived from an average 28' wide, 4" thick asphalt county road with gravel subgrade replacement.
Cache County, 2015.

® Based recent Cache County and regional project cost estimates, 2015.

Amalga, UT, Critical Facilities at Risk

Critical Facilities Types
Emergenc .
Hazard Type . geney Schools/Public Health Care Places of
Services/Law el el . Infrastructure
Facilities Facilities Worship
Enforcement
Dam Failure
Faults
1 Broadband
Wildfire Anchor
Flood 1 Bridge
. . . |1 Bridge, 2 Dams, 2
. ' 1 Fire Station 1 Place of Worship Broadband Anchors
Liquefaction
Landslide
Slope
Poorly Drained
Soils

Note: Critical facilites were identifed using multiple data sources including: Utah AGRC, UDOT, Utah Division of Water
Water Resources, and public and community leader input.
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Amalga, UT, Agricultural Features at Risk
Lands at Risk Farms & Barns****
Agriculture . Centur Historic
Hazard Type Prgo duction* Farm Land**| Grazing*** Farmsy Barns
# of Acres # of Farms | # of Barns

Dam Failure 0 0 0 0 0
Faults 0 0 0 0 0
Wildfire 115.87 126.01 0 0 0
Flood 282.28 261.97 0 0 0
Liquefaction 344.68 353.37 0 0 0
Landslide 0 0 0 0 0
Slope 0 0 0 0 0
Poorly Drained
Soils 0 0 0 0 0
* Lands that are currently associated with agricultural activities involving water related land use, as
described in the 2007 Utah Division of Water Resources, Water Related Land Use dataset.
**Lands that are suitable for farming purposes based on soil type and composition, as describe in the
2013 Natural Resource Conservation Service, SSURGO datasets.
*#* Lands currently associated with grazing allotments identified as part of the Grazing Improvement
Program (Utah AGRC, 2012)
**** Based on data compiled by the Bear River Association of Governments.

Amalga, UT, Environmental & Recreational Features at Risk

Environmental Features at Risk Recreational Features at Risk
H W,etlafld/ Lakes Streams Parks Trails Amenities
azard Type Riparian
. . # of
# of Acres # of Miles | # of Acres | # of Miles s
Amenities
Dam Failure 0 0 0 0 0 0
Faults 0 0 0 0 0 0
Wildfire 71.89 24.83 0.94 0.8 0 0
Flood 174.63 0 2.19 0 0 0
Liquefaction 179.77 64.09 3.57 0 0 0
Landslide 0 0 0 0 0 0
Slope 0 0 0 0 0 0
Poorly Drained
Soils 0 0 0 0 0 0

Note: Total acres of land and miles of streams and trails were identifed using multiple datas sources including: Utah
AGRC, U.S. Fish and Wildlife Service, U.S. Forest Service, U.S. Geological Survey, Utah Division of Water
Resources, and public and community leader input.

Hazard Mitigation Strategies
for this plan update.
*Amalga Town did not provide mitigation strategies
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CACHE COUNTY
(UNINCORPORATED)

Analysis of hazard risk in the unincorporated
portions of Cache County revealed that there is
potential risk resulting from all hazards analyzed
in the risk assessment that includes dam failure,
earthquake, flood, landslides, liquefaction, steep
slopes and wildfire. These hazards have varying
potential to impact life, property, infrastructure,
agriculture, and environmental features in the
unincorporated areas of the county. See the
following tables for more detailed descriptions of
potential losses associated with each natural hazard
analyzed in the risk assessment.

Table 55: Cache County Potential Loss Figures

Natural Hazards
Current Development

Dam Failure. Hazard mapping identifies
dam failure risk in the Logan River drainage west of
Logan City, The East Fork of the Little Bear River
drainage and areas surrounding Avon and along the
west side of Paradise to Hyrum Reservoir, below
Hyrum Dam in the Little Bear River drainage above
and below Wellsville, and almost all of the low el-
evation areas in between Logan, Nibley, Wellsville,
and Mendon north to Valley View Highway.

Earthquake. Hazard mapping identifies
several structures and businesses at risk from surface
fault rupture. Areas of concern are generally the fol-

Cache County, UT, Residential & Commercial Development at Risk
. Res1denlt;iz;lkUn1ts at Commercial Units at Risk
Hazard Type ~Res1fients at :
LRl # Units | $ Value** | #Units | $ Value** LR

Revenue Loss***

Dam Failure 1,322 408 113,248,277 52 18,028,129 35,813,284

Faults 868 268 86,159,991 48 15,489,782 33,058,416

Wildfire 1,623 501 142,234,489 99 89,400,821 68,182,983

Flood 1,626 502 166,902,523 85 46,168,990 58,540,945

Liquefaction 1,047 323 83,138,583 70 50,248,603 48,210,190

Landslide 804 248 68,481,217 48 15,350,996 33,058,416

Slope 1,649 509 137,370,489 66 21,395,491 45,455,322

Poorly Drained

Soils 0 0 0 0 0 0

* Based on average persons per owner household for Cache County from 2013 American Community Survey, which

is 3.24.

** Current Market Value per parcel, including building and land values. Data was provided by Cache County IT

personnel.

*** Based on average sales, receipts, or value of shipments of firms with or without paid employees, per firm

($688,717 per firm). Derived from 2007 Survey of Business Owners for Cache County, US Census Bureau.
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Table -- : Cache County, UT, Infrastructure at Risk

Infrastructure at Risk
Electrical P
Railroad Lines |Natural Gas Lines ec rl.c at rower Roads Canals
Hazard lines
Type
# of # of # of # of # of
Value' Value? Value?® Value? Value®

miles | ¥ VU |uites | ® VM |nites | 3 VAU [nvites | 3 VAU |npijes | ¥ VAU
Dam Failure 2.07| 3,105,000f 1.47 2,058,000 0.1 12,700 62.37] 32,744,2501 20.11 30,150,000
Faults 2.97] 4,455,000] 6.65 9,310,000] 11.02] 1,399,540| 102.2] 53,644,500] 18.82] 28,230,000
Wildfire 4.14] 62100000 54| 7.560,000] 8.19] 1,040,130 90.27| 47.391,750] 10.04| 15,060,000
Flood 1.6 2,400,000f 3.07 4,298,0001 2.97 377,190 49| 25,725,000 221 33,000,000
Liquefaction | 43.17| 64,755,000| 12.23 17,122,000 43.97| 5,584,190 687.9 361,168,500 14.46| 21,690,000
Landslide 1.69] 2,535,000 8.26] 11,564,000 5.81 737,870 211| 110,754,000] 2.67 4,005,000
Slope 221 3,315,000 15.57| 21,798,000 12.94 1,643,380 309.2| 162,351,000 11.98 17,970,000
Poorly
Drained Soils 0 0 0 0 0 0 0 0 0 0

! Based on figures from 2009 Pre-Disaster Mitigation Plan for Bear River Region, Utah.

2 Based on average replacement cost estimates for gas lines ranging from 2-inches-20 inches in diameter. These cost are
based solely on labor and material costs, and may vary based on time, scope, and site specific variations (Questar, May
2015).

3 Based on estimates from Logan Light and Power, 2015.

* Based on estimates derived from an average 28' wide, 4" thick asphalt county road with gravel subgrade replacement.
Cache County, 2015.

> Based recent Cache County and regional project cost estimates, 2015.

Cache County, UT, Critical Facilities at Risk
Critical Facilities Types
Hazard Type SEm.ergency Schools/Public Health Care Places of g
ervices/Law Facilities? T . a Infrastructure
acilities Facilities Worship
Enforcement’
13 bridges, 1
1 place of worship | broadband anchor,
Dam Failure 7 dams
4 bridges, 1
broadband anchor,
Faults 10 dams
Wildfire
27 bridges, 1
broadband anchor,
Flood 9 dams
Hyrum sewer plant,
1 electrical
Jg;gﬁt;gﬁ? Dignified Living CV| 4 places of worship Sull))rsit(i(t;leoslj’ 633
broadband anchors,
Liquefaction 81 dams
Landslide 40 dams
Slope 1 bridge, 19 dams
6 bridges, 19 dams,
Poorly Drained JBS Hyrum City 1 place of worship 1 electrical
Soils substation
Note: Critical facilites were identifed using multiple data sources including: Utah AGRC, UDOT, Utah Division of Water
Water Resources, and public and community leader input.
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Table -- : Cache County, UT, Agricultural Features at Risk
Lands at Risk Farms & Barns****
Agriculture Centur Historic
Hazard Type Prgo duction* Farm Land**| Grazing*** Farmsy Barns
# of Acres # of Farms # of Barns

Dam Failure 12,275.74 14,415.26 68.42 4.00 0.00
Faults 10,805.24 10,199.03 7,877.60 1.00 0.00
Wildfire 6,234.60 5,904.18 17,505.05 2.00 2.00
Flood 12,495.13 14,966.97 77.81 2.00 2.00
Liquefaction 12,219.20 14,615.41 0.00 2.00 1.00
Landslide 5,348.90 3,153.56 55,683.71 2.00 1.00
Slope 18,587.52 0.00 30,295.83 1.00 1.00
Poorly Drained
Soils 0.00 0.00 0.00 0.00 0.00

* Lands that are currently associated with agricultural activities involving water related land use, as
described in the 2007 Utah Division of Water Resources, Water Related Land Use dataset.

**Lands that are suitable for farming purposes based on soil type and composition, as describe in the
2013 Natural Resource Conservation Service, SSURGO datasets.
*#* Lands currently associated with grazing allotments identified as part of the Grazing Improvement
Program (Utah AGRC, 2012)
*k*** Based on data compiled bv the Bear River Association of Governments.

Table -- : Cache County, UT, Environmental & Recreational Features at Risk

Environmental Features at Risk Recreational Features at Risk
H W,eﬂafld/ Lakes Streams Parks Trails Amenities
azard Type Riparian
. . # of
# of Acres # of Miles | #of Acres | # of Miles e
Amenities
Dam Failure 7,451.87 679.03 139.68 60.53 6.36 3.00
Faults 744.53 63.43 185.17 2.76 80.66 2.00
Wildfire 1,917.97 178.13 392.90 78.77 124.36 21.00
Flood 16,814.74 0.00 301.15 119.83 3.17 4.00
Liquefaction 13,917.80 1,988.15 182.56 4942 0.00 0.00
Landslide 420.33 118.97 356.33 4.15 302.66 5.00
Slope 470.10 56.79 665.00 74.62 139.13 2.00
Poorly Drained
Soils 0.00 0.00 0.00 0.00 0.00 0.00

Note: Total acres of land and miles of streams and trails were identifed using multiple datas sources including: Utah
AGRC, U.S. Fish and Wildlife Service, U.S. Forest Service, U.S. Geological Survey, Utah Division of Water
Resources, and public and community leader input.
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lowing: Southeast of Wellsville almost in a straight

line to Paradise, southeast and northeast of Paradise,
east of Smithfield and Richmond, northeast of Rich-
mond, west of Newton and north of Mendon, south-
west of Mendon, and scattered cabins and homes in
Ant Flats and in various other unincorporated areas.

Flood. The unincorporated areas of Cache
County have many structures located in the 100-
year floodplain. Generally, as can be expected,
these structures are located in drainage areas along
the Little Bear, Blacksmith Fork, Logan, Bear, and
Cub Rivers. Susceptible structures along the Little
Bear River can be found from Hyrum Reservoir, to
Paradise Town, and south along both the South and
East Forks of the river. There are also structures at
risk below Hyrum Dam, and in the lower drainages
of the river north of Wellsville and east of Mendon.
Structures are also at risk along the Hyrum Canal
north of Paradise, and east of the town below Green
Canyon.

Landslides. Hazard mapping identifies risk
from landslides in unincorporated Cache County in
the following areas: Northeast of Hyrum City in the
Blacksmith Fork River drainage, west of Paradise
Town near the Little Bear River drainage, between
Mendon and Wellsville along the western bench,
surrounding and south of Avon on the western and
eastern hillsides, west of Newton near the county
line, and a few scattered homes along the east bench
from Smithfield to the Idaho State line.

Liquefaction. Hazard mapping identifies
moderate-to-high and high liquefaction risk to low
elevation areas near the Bear, Cub, Logan, Black-
smith Fork, and Little Bear River’s. There is a
significant amount of development and infrastructure
along river corridors from the Idaho-Utah border,
south to Wellsville City and Hyrum Dam with high
potential losses to railroad lines.

Steep Slopes. Hazard mapping identifies
significant risk from steep slopes in much of the
unincorporated jurisdiction. Due to the characteristic
northeast to southwest trending mountain ranges,
much of the county’s eastern and western boundaries
slope upwards beyond 20%, and experience signifi-
cant development pressure due to the desirable vistas
these areas provide to home owners.

Wildfire. Hazard mapping identifies moder-
ate-to-high wildfire risk areas along nearly the entire
eastern and western boundary of the jurisdiction.
There is significant development pressure along the
eastern bench of the county with much of the higher
value homes located in these areas. There are also
a number of cabins and secondary homes at risk in
the Scare Canyon and Hardware Park developments,
and in Logan Canyon along U.S. 89; many in the
Birch Glen area.

Future Development

No concerns involving potential future develop-
ment within Cache County were reported by county
representatives.

Hazard Mitigation Strategies

Table 56: Cache County Mitigation Strategies
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CLARKSTON

Analysis of hazard risk involving the community of
Clarkston revealed that there is potential risk result-
ing from flood, steep slopes and wildfire. These
hazards have varying potential to impact life, prop-

erty, infrastructure, agriculture, and environmental
features within the municipal boundary. See the
following tables for more detailed descriptions of

potential losses associated with each natural hazard
analyzed in the risk assessment.

Table 57: Clarkston Potential Loss Figures

Natural Hazards

Current Development

Flood. Hazard mapping identifies flood risk

areas along City Creek, Myler Creek, and Clarkston-
Creek drainages.

Steep Slopes. Hazard mapping identifies

significant risk from steep slopes along the entire
western boundary of the jurisdiction.

Clarkston, UT, Residential & Commercial Development at Risk

. Re51denlt;iz;ll(Un1ts at Commercial Units at Risk
Hazard Type ~Res1fients at :
Risk* | 4 Units | $Value** | #Units | §Valuers | 5 FPotential

Revenue Loss***

Dam Failure 0 0 0 0 0 0

Faults 0 0 0 1 113,406 688,717

Wildfire 667 206 28,080,624 8 381,440 5,509,736

Flood 126 39 5,306,048 3 131,145 2,066,151

Liquefaction 0 0 0 0 0 0

Landslide 0 0 0 0 0 0

Slope 259 80 10,758,883 6 196,095 4,132,302

Poorly Drained

Soils 0 0 0 0 0 0

is 3.24.

personnel.

* Based on average persons per owner household for Cache County from 2013 American Community Survey, which
** Current Market Value per parcel, including building and land values. Data was provided by Cache County IT

*** Based on average sales, receipts, or value of shipments of firms with or without paid employees, per firm
($688,717 per firm). Derived from 2007 Survey of Business Owners for Cache County, US Census Bureau.
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Clarkston, UT, Infrastructure at Risk
Infrastructure at Risk
H Railroad Lines Natuf'al Gas Electri.c al Power Roads Canals
azard Lines lines
Type
i/[(;fes $ Value' ﬁ/[(;fes $ Value? ﬁfl(;lfes $ Value® i/l(;fes $ Value* Dﬁ[i(is $ Value®

Dam Failure 0 0 0 0 0 0 0 0 0 0
Faults 0 0 0 0 0 0 0 0 0 0
Wildfire 0 0 0 0 0 0 2.8] 1,470,000 0 0
Flood 0 0 0 0 0 0] 0.72 378,000 0 0
Liquefaction 0 0 0 0 0 0] 9.26] 4,861,500 0 0
Landslide 0 0 0 0 0 0 0 0 0 0
Slope 0 0 0 0 0 0] 3.02] 1,585,500 0 0
Poorly
Drained Soils 0 0 0 0 0 0 0 0 0 0
! Based on figures from 2009 Pre-Disaster Mitigation Plan for Bear River Region, Utah.
2 Based on average replacement cost estimates for gas lines ranging from 2-inches-20 inches in diameter. These cost are
based solely on labor and material costs, and may vary based on time, scope, and site specific variations (Questar, May
2015).
3 Based on estimates from Logan Light and Power, 2015.
* Based on estimates derived from an average 28' wide, 4" thick asphalt county road with gravel subgrade replacement.
Cache County, 2015.
> Based recent Cache County and regional project cost estimates, 2015.

Clarkston, UT, Critical Facilities at Risk

Hazard Type

Critical Facilities Ty

pes

Emergency
Services/Law
Enforcement

Facilities

Schools/Public

Health Care
Facilities

Places of
Worship

Infrastructure

Dam Failure

Faults

Wildfire

1 EMS station

1 place of worship

2 broadband
anchors

Flood

Liquefaction

1 EMS station, 1
fire station

1 place of worship

4 broadband
anchors

Landslide

Slope

Poorly Drained
Soils

Note: Critical facilites were identifed using multiple data sources including: Utah AGRC, UDOT, Utah Division of Water
Water Resources, and public and community leader input.
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Clarkston, UT, Agricultural Features at Risk
Lands at Risk Farms & Barns****
Agriculture Centur Historic
Hazard Type Prgo duction* Farm Land**| Grazing*** Farmsy Barns
# of Acres # of Farms # of Barns

Dam Failure 0 0 0 0 0
Faults 0 0 0 0 0
Wildfire 49.8 143.44 0 1 0
Flood 43.29 65.68 0 0 0
Liquefaction 0 0 0 0 0
Landslide 0 0 0 0 0
Slope 100.52 0 0 0 0
Poorly Drained
Soils 0 0 0 0 0
* Lands that are currently associated with agricultural activities involving water related land use, as
described in the 2007 Utah Division of Water Resources, Water Related Land Use dataset.
**Lands that are suitable for farming purposes based on soil type and composition, as describe in the
2013 Natural Resource Conservation Service, SSURGO datasets.
*** Lands currently associated with grazing allotments identified as part of the Grazing Improvement
Program (Utah AGRC, 2012)
k*** Based on data compiled bv the Bear River Association of Governments.

Clarkston, UT, Environmental & Recreational Features at Risk

Environmental Features at Risk Recreational Features at Risk
Hazard Type ‘I;Vi:)tz::?ac:: Lakes Streams Parks Trails Amenities
# of Acres # of Miles | # of Acres | # of Miles # O.f .
Amenities
Dam Failure 0 0 0 0 0 0
Faults 0 0 0 0 0 0
Wildfire 0.64 0 0.57 1.51 0 0
Flood 4.19 0 1.42 0 0 0
Liquefaction 0 0 0.3 0 0 0
Landslide 0 0 0 0 0 0
Slope 0 0 0 0 0 0
Poorly Drained
Soils 0 0 0 0 0 0

Note: Total acres of land and miles of streams and trails were identifed using multiple datas sources including: Utah
AGRC, U.S. Fish and Wildlife Service, U.S. Forest Service, U.S. Geological Survey, Utah Division of Water
Resources, and public and community leader input.
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Wildfire. Hazard mapping identifies moder-
ate-to-high wildfire risk in much of the developed
portions of the jurisdiction with significant potential
losses to homes and commercial structures.

Future Development

No concerns involving potential future development
within Clarkston were reported by town representa-
tives.

Hazard Mitigation Strategies

Table 58: Clarkston Mitigation Strategies
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CORNISH

Analysis of hazard risk involving the community of Natural Hazards
Cornish revealed that there is potential risk resulting
from earthquake, flood, liquefaction, steep slopes

and wildfire. These hazards have varying potential Earthquake. Hazard mapping identifies
to impact life, property, infrastructure, agriculture, structures, utilities and agricultural land at risk from
and environmental features within the municipal surface fault rupture. Areas of concern are focused at

bounc_iar_y. See the foll_owmg tables fqr more.detalled the fault running along the castern boundary of the
descriptions of potential losses associated with each jurisdiction
u .

natural hazard analyzed in the risk assessment.

Current Development

Table 59: Cornish Potential Loss Figures Flood. Hazard mapping identifies several

Cornish, UT, Residential & Commercial Development at Risk

. Resndenlt;?slkUnlts at Commercial Units at Risk
Hazard Type ~Res1flents at :
Risk* # Units $ Value** # Units $ Value** 3 otential

Revenue Loss***

Dam Failure 0 0 0 0 0 0

Faults 13 4 1,732,768 0 0 0

Wildfire 6 2 380,739 0 0 0

Flood 19 6 1,678,917 4 808,732 2,754,868

Liquefaction 26 8 1,950,554 8 1,145,024 5,509,736

Landslide 0 0 0 0 0

Slope 3 1 1,000,513 0 0 0

Poorly Drained

Soils 0 0 0 0 0 0

* Based on average persons per owner household for Cache County from 2013 American Community Survey, which
is 3.24.

** Current Market Value per parcel, including building and land values. Data was provided by Cache County IT
personnel.

*** Based on average sales, receipts, or value of shipments of firms with or without paid employees, per firm
($688,717 per firm). Derived from 2007 Survey of Business Owners for Cache County, US Census Bureau.
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Cornish, UT, Infrastructure at Risk

Infrastructure at Risk
Railroad Lines Natuf'al e Electrloc A LEOEE Roads Canals
Hazard Lines lines
Type
# of # of # of # of # of
Value' Value? Value? Value?* Value®

miles | ® VU Insites | ¥ YU Insites | 3 YU (nrites | ¥ Miles |
Dam Failure 0 0 0 0 0 0 0 0 0 0
Faults 0 0 0 0] 2.13 270,510 1.86 976,500 0.54 810,000
Wildfire 0 0 0 0 0 0 0 0 0 0
Flood 0 0 0 0 0 0 0 0 0 0
Liquefaction 431 6,465,000 0 0] 241 306,070 13.31| 6,987,750f 0.54 810,000
Landslide 0 0 0 0 0 0 0 0 0 0
Slope 0 0 0 0] 0.57 72,3901 0.18 94,500 0 0
Poorly
Drained Soils 0 0 0 0 0 0 0 0 0 0

! Based on figures from 2009 Pre-Disaster Mitigation Plan for Bear River Region, Utah.

2 Based on average replacement cost estimates for gas lines ranging from 2-inches-20 inches in diameter. These cost are
based solely on labor and material costs, and may vary based on time, scope, and site specific variations (Questar, May
2015).

* Based on estimates from Logan Light and Power, 2015.

* Based on estimates derived from an average 28' wide, 4" thick asphalt county road with gravel subgrade replacement.
Cache County, 2015.

> Based recent Cache County and regional project cost estimates, 2015.

Cornish, UT, Critical Facilities at Risk

Hazard Type Critical Facilities Types

Emergency Schools/Public Health Care Places of Infrastructure
Dam Failure
Faults 2 dams
Wildfire
Flood

1 bridge, 1
broadband anchor,

Liquefaction 4 dams
Landslide
Slope
Poorly Drained
Soils

Note: Critical facilites were identifed using multiple data sources including: Utah AGRC, UDOT, Utah Division of Water
Water Resources, and public and community leader input.
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Cornish, UT, Agricultural Features at Risk
Lands at Risk Farms & Barns****
Agriculture . Centur Historic
Hazard Type Prgo duction® Farm Land**| Grazing*** Farmsy Barns
# of Acres # of Farms | # of Barns

Dam Failure 0 0 0 0 0
Faults 305.49 286.5 0 0 0
Wildfire 5.35 5.47 0 0 0
Flood 133.58 155.83 0 0 0
Liquefaction 221.68 249.95 0 0 0
Landslide 0 0 0 0 0
Slope 22.79 0 0 0 0
Poorly Drained
Soils 0 0 0 0 0
* Lands that are currently associated with agricultural activities involving water related land use, as
described in the 2007 Utah Division of Water Resources, Water Related Land Use dataset.
**Lands that are suitable for farming purposes based on soil type and composition, as describe in the
2013 Natural Resource Conservation Service, SSURGO datasets.
*#* Lands currently associated with grazing allotments identified as part of the Grazing Improvement
Program (Utah AGRC, 2012)
**** Based on data compiled bv the Bear River Association of Governments.

Cornish, UT, Environmental & Recreational Features at Risk

Recreational Features at Risk
W,eﬂafld/ Lakes Streams Parks Trails Amenities
Hazard Type Riparian
# of Miles | # of Acres | # of Miles i O,f .
Amenities
Dam Failure 0 0 0 0 0 0
Faults 0 0 0.78 0 0 0
Wildfire 3.08 0.9 0.05 0 0 0
Flood 86.56 0 2.63 0 0 0
Liquefaction 90.29 8.91 4.14 0 0 0
Landslide 0 0 0 0 0 0
Slope 0 0 0 0 0 0
Poorly Drained
Soils 0 0 0 0 0 0

Note: Total acres of land and miles of streams and trails were identifed using multiple datas sources including: Utah
AGRC, U.S. Fish and Wildlife Service, U.S. Forest Service, U.S. Geological Survey, Utah Division of Water
Resources, and public and community leader input.

6-164



PRE-D1SASTER MITIGATION PLAN - BEAR R1vER REGION, UTAH

2015

structures in the 100 year floodplain adjacent to the
Bear River, which meanders in and out of the eastern
boundary of the jurisdiction.

Liquefaction. Hazard mapping identifies
high liquefaction risk adjacent to the Bear River,
which meanders in and out of the eastern boundary
of the jurisdiction. There are several homes at risk,
along with critical facilities and infrastructure.

Steep Slopes. Hazard mapping identifies
some risk from steep slopes to housing and infra-
structure along the jurisdictions western boundary.

Wildfire. Hazard mapping identifies moder-
ate-to-high wildfire risk to some residential struc-
tures along the jurisdictions eastern boundary.

Future Development

No concerns involving potential future development
within Cornish were reported by town representa-
tives.

Hazard Mitigation Strategies

Table 60: Cornish Mitigation Strategies
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HYDE PARK

Analysis of hazard risk involving the community

of Hyde Park revealed that there is potential risk
resulting from earthquake, flood, liquefaction,
steep slopes and wildfire. These hazards have vary-
ing potential to impact life, property, infrastructure,
agriculture, and environmental features within the
municipal boundary. See the following tables for
more detailed descriptions of potential losses associ-
ated with each natural hazard analyzed in the risk
assessment.

Natural Hazards
Current Development

Earthquake. Hazard mapping identifies
several structures and businesses at risk from surface
fault rupture. There are two fault lines running north
to south along the eastern boundary of the jurisdic-
tion with several homes and infrastructure in the
damage zone.

Table 61: Hyde Park Potential Loss Figures Flood. The jurisdiction has a number of

Hyde Park, UT, Residential & Commercial Development at Risk

. Res1denIt{1iaslkUmts at Commercial Units at Risk
Hazard Type ~Res1fients at :
Risk® | 4 Units | $ Value** | # Units | $ Value** VIR ED

Revenue Loss***

Dam Failure 0 0 0 0 0 0

Faults 395 122 39,311,608 1 24,300 688,717

Wildfire 2,748 848 15,892,243 33 185,394,777 22,727,661

Flood 55 17 5,191,187 0 0 0

Liquefaction 0 0 0 0 0 0

Landslide 0 0 0 0 0 0

Slope 279 86 27,910,860 1 24,300 688,717

Poorly Drained

Soils 0 0 0 0 0 0

* Based on average persons per owner household for Cache County from 2013 American Community Survey, which
is 3.24.

** Current Market Value per parcel, including building and land values. Data was provided by Cache County IT
personnel.

*#* Based on average sales, receipts, or value of shipments of firms with or without paid employees, per firm
($688,717 per firm). Derived from 2007 Survey of Business Owners for Cache County, US Census Bureau.
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Hyde Park, UT, Infrastructure at Risk
Infrastructure at Risk

tural Electrical P
Railroad Lines N u?a £a0 ec rl.ca ower Roads Canals
Hazard Lines lines
Type
# of # of # of # of # of
Value' Value? Value? Value? Value®
iles | > VU vgites | VAU Inites | ¥ VAU Inpites | ® V21U |nites | B V2
Dam Failure 0 0 0 0 0 0 0 0 0
Faults 0 0 0 0 0 0| 4.74] 2,488,500 1.2| 1,800,000
Wildfire 0 0 0 0 0 o 7.74] 4,063,500 2.1 3,150,000
Flood 0 0 0 0 0 0] 0.03 15,750( 0.11 165,000
Liquefaction 0 0 0 0 0 0 34.73] 18,233,250 0 0
Landslide 0 0 0 0 0 0 0 0 0
Slope 0 0 0 0 0 of 3.28] 1,722,000f 0.81| 1,215,000
Poorly
Drained Soils 0 0 0 0 0 0 0 0 0 0

! Based on figures from 2009 Pre-Disaster Mitigation Plan for Bear River Region, Utah.

2 Based on average replacement cost estimates for gas lines ranging from 2-inches-20 inches in diameter. These cost are
based solely on labor and material costs, and may vary based on time, scope, and site specific variations (Questar, May
2015).

3 Based on estimates from Logan Light and Power, 2015.

* Based on estimates derived from an average 28' wide, 4" thick asphalt county road with gravel subgrade replacement.
Cache County, 2015.

> Based recent Cache County and regional project cost estimates, 2015.

Hyde Park, UT, Critical Facilities at Risk
Critical Facilities Types
Emergenc ;
Hazard Type . Beney Schools/Public Health Care Places of
Services/Law erese eress . Infrastructure
Facilities Facilities Worship
Enforcement

Dam Failure
Faults
Wildfire 2 places of worship
Flood

) ) Smithfield Fire and Hyde Park C1t[y Instacare-Hyde .| 1dam, 1 bridge, 4
Liquefaction Office, Cedar Ridge 5 places of worship

EMS . Park broadband anchors
Middle School

Landslide
Slope
Poorly Drained
Soils
Note: Critical facilites were identifed using multiple data sources including: Utah AGRC, UDOT, Utah Division of Water
Water Resources, and public and community leader input.
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Hyde Park, UT, Agricultural Features at Risk
Lands at Risk Farms & Barns****
Agriculture . Centur Historic
Hazard Type Prgo duction® Farm Land**| Grazing*** Farmsy Barns
# of Acres # of Farms # of Barns

Dam Failure 0 0 0 0 0
Faults 320.03 207.47 0 0 0
Wildfire 254.95 618.39 0 1 0
Flood 2.78 3.71 0 0 0
Liquefaction 0 0 0 0 0
Landslide 15.78 14.44 0 0 0
Slope 214.18 0 0 0 0
Poorly Drained
Soils 0 0 0 0 0
* Lands that are currently associated with agricultural activities involving water related land use, as
described in the 2007 Utah Division of Water Resources, Water Related Land Use dataset.
**Lands that are suitable for farming purposes based on soil type and composition, as describe in the
2013 Natural Resource Conservation Service, SSURGO datasets.
*#* Lands currently associated with grazing allotments identified as part of the Grazing Improvement
Program (Utah AGRC, 2012)
*#** Based on data compiled bv the Bear River Association of Governments.

Hyde Park, UT, Environmental & Recreational Features at Risk
Environmental Features at Risk Recreational Features at Risk
H “.’etla.nd/ Lakes Streams Parks Trails Amenities
azard Type riparian
# of Acres # of Miles | # of Acres | # of Miles i O,f .
Amenities
Dam Failure 0 0 0 0 0 0
Faults 0.27 0 3.03 0 1.14 7
Wildfire 2.77 0 4.16 4.59 0.94 9
Flood 0 0 0.43 0 0 0
0 0 0 0 0 0
Landslide 0 0 0 0 0 0
Slope 0.02 0 2.04 1.76 1.3 8
Poorly Drained
Soils 0 0 0 0 0 0
Note: Total acres of land and miles of streams and trails were identifed using multiple datas sources including: Utah
AGRC, U.S. Fish and Wildlife Service, U.S. Forest Service, U.S. Geological Survey, Utah Division of Water
Resources, and public and community leader input.
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existing homes located in the 100 year flood plain
along the stream that drains Hyde Park Canyon. In
addition, development near the Logan Northern and

Hyde Park Canals is a potential risk for flooding.
The 2003 Cache County Storm Water Analysis
report concluded that these canals through Hyde
Park have deficient capacity to carry predicted flows
resulting from a 10-year storm event of 3 hour dura-
tion. The problem areas predicted by this model are
where the canal intersects 200 South, Center Street
and 300 North in Hyde Park City (JUB Engineering,
2003).

Landslides. Hazard mapping identifies mini-
mal risk from landslides to agricultural land in the
eastern bench of the jurisdiction.

Steep Slopes. Hazard mapping identifies sig-
nificant risk from steep slopes along the jurisdictions
eastern bench. There are significant risks to residen-
tial and commercial structures, including critical
infrastructure and utilities.

Wildfire. Hazard mapping identifies moder-
ate-to-high wildfire risk to a significant number of
homes and infrastructure in the jurisdiction.

Future Development

No concerns involving potential future development
within Hyde Park were reported by city representa-
tives.

Hazard Mitigation Strategies
Table 62: Hyde Park Mitigation Strategies
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HYRUM

Analysis of hazard risk involving the community of
Hyrum revealed that there is potential risk resulting
from dam failure, earthquake, flood, landslides,
liquefaction, steep slopes and wildfire. These haz-
ards have varying potential to impact life, property,
infrastructure, agriculture, and environmental fea-
tures within the municipal boundary. See the follow-
ing tables for more detailed descriptions of potential
losses associated with each natural hazard analyzed
in the risk assessment.

Table 63: Hyrum City Potential Loss Figures

Natural Hazards

Current Development

Dam Failure. Hyrum Dam and Reservoir
are located directly south of Hyrum City on the
Little Bear River. The dam is rated as a high haz-
ard facility and the inundation area flows westerly
towards Wellsville five miles away, and then into
Cutler Marsh.

Earthquake. Hazard mapping identifies
several structures at risk from surface fault rupture
in the damage zone located on the eastern boundary

Hyrum, UT, Residential & Commercial Development at Risk

. Res1den1t{1iaslkUn1ts at Commercial Units at Risk
Hazard Type ~Re51flents at :
Risk* # Units $ Value** | # Units | $ Value** $ Potential
Revenue Loss***
Dam Failure 156 48 11,311,308 1 133,395 688,717
Faults 39 12 4,243,430 1 298,374 688,717
Wildfire 4,889 1,509 248,499,198 71 27,060,849 48,898,907
Flood 165 51 11,730,433 5 1,307,580 3,443,585
Liquefaction 3 1 392,968 0 0 0
Landslide 512 158 25,267,783 10 2,692,770 6,887,170
Slope 3 1 563,104 0 0 0
Poorly Drained
Soils 0 0 0 0 0 0

which is 3.24.

personnel.

* Based on average persons per owner household for Cache County from 2013 American Community Survey,
** Current Market Value per parcel, including building and land values. Data was provided by Cache County IT

*#* Based on average sales, receipts, or value of shipments of firms with or without paid employees, per firm
($688,717 per firm). Derived from 2007 Survey of Business Owners for Cache County, US Census Bureau.
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Hyrum, UT, Infrastructure at Risk
Infrastructure at Risk
H Railroad Lines Natuf'al Gas Electri.cal Power Roads Canals
azard Lines lines
Type

ﬁ’[?lfes $ Value' I#VI(;lfes $ Value? lﬁ\t/lzfes $ Value® ﬁ’[(;fes $ Value* l\ﬁ[i(;is $ Value®
Dam Failure 0 0 0 0 0 0] 1.62 850,500| 0.53 795,000
Faults 0 0 0 0 0 0| 0.71 372,750 0 0
Wildfire 0.32 480,000 0 0 0 0] 9.97| 5,234,250[ 1.05] 1,575,000
Flood 0.1 150,000 0 0 0 0] 0.76 399,000f 1.98] 2,970,000
Liquefaction | 0.86] 1,290,000 0 0 0 0] 47.58| 24,979,500 0.71] 1,065,000
Landslide 0 0 0 0 0 0| 4.84[ 2,541,000( 0.18 270,000
Slope 0 0 0 0 0 0| 0.14 73,500 0 0
Poorly
Drained Soils 0 0 0 0 0 0 0 0 0 0
! Based on figures from 2009 Pre-Disaster Mitigation Plan for Bear River Region, Utah.
2 Based on average replacement cost estimates for gas lines ranging from 2-inches-20 inches in diameter. These cost are
based solely on labor and material costs, and may vary based on time, scope, and site specific variations (Questar, May
2015).
3 Based on estimates from Logan Light and Power, 2015.
* Based on estimates derived from an average 28' wide, 4" thick asphalt county road with gravel subgrade replacement.
Cache County, 2015.
> Based recent Cache County and regional project cost estimates, 2015.

Hyrum, UT, Critical Facilities at Risk
Critical Facilities Types
Emergenc c
Hazard Type . gency Schools/Public Health Care Places of
Services/Law i s . Infrastructure
Facilities Facilities Worship
Enforcement
. Hyrum State Park 1 bridge, 1
Dam Failure Ranger Station broadband anchor
Faults Hyrum water
storage
1 bridge, 3
h Cach >
South Cache Cen.t er Cache Valley broadband anchors,
. School, Mountain . .
Wildfire . community Health | 3 places of worship | 1 natural gas pump
Crest High School, .
. Center South station, Hyrum
Lincoln Elementary
water storage
Flood
Lincoln Elementary .
Hyrum fire and School, Mountain ! bridge, 12
. . broadband anchors,
EMS, Hyrum City | Crest High School, Hvrum City water
Liquefaction Fire Dept., Hyrum |South Cache Center 8 places of worship Y Y
. storage, natural gas
State Park Ranger |school, Hyrum City .
. . pump station, phone
Station office, Hyrum City o .
switching station
shop
Landslide
Slope Hyrum water
storage
Poorly Drained
Soils
Note: Critical facilites were identifed using multiple data sources including: Utah AGRC, UDOT, Utah Division of Water
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Hyrum, UT, Agricultural Features at Risk
Lands at Risk Farms & Barns****
Agriculture . Centur Historic
Hazard Type Prgo duction* Farm Land**| Grazing*** Farmsy Barns
# of Acres # of Farms # of Barns

Dam Failure 54.11 143.20 0.00 0.00 1.00
Faults 5.62 34.27 0.00 0.00 0.00
Wildfire 228.34 1,114.12 0.00 0.00 3.00
Flood 28.93 79.91 0.00 0.00 1.00
Liquefaction 21.23 30.20 0.00 0.00 0.00
Landslide 194.68 328.37 0.00 0.00 0.00
Slope 0.00 0.00 0.00 0.00 0.00
Poorly Drained
Soils 0.00 0.00 0.00 0.00 0.00
* Lands that are currently associated with agricultural activities involving water related land use, as
described in the 2007 Utah Division of Water Resources, Water Related Land Use dataset.
**Lands that are suitable for farming purposes based on soil type and composition, as describe in the
2013 Natural Resource Conservation Service, SSURGO datasets.
*#* Lands currently associated with grazing allotments identified as part of the Grazing Improvement
Program (Utah AGRC, 2012)
*k*** Based on data compiled bv the Bear River Association of Governments.

Hyrum, UT, Environmental & Recreational Features at Risk

Environmental Features at Risk Recreational Features at Risk
H V&.’etla.nd/ Lakes Streams Parks Trails Amenities
azard Type riparian
# of Acres # of Miles | # of Acres | # of Miles i O.f .
Amenities
Dam Failure 72.49 8.62 0.64 0 0 0
Faults 27.16 0 0.53 0 0 0
Wildfire 115.06 1.28 2.66 13.2 0 0
Flood 73.91 0 3.23 0.06 0 0
Liquefaction 20.69 0 0.35 0 0 0
Landslide 11.82 0 0 0 0 0
Slope 1.27 0 0.25 0 0 0
Poorly Drained
Soils 0 0 0 0 0 0

Note: Total acres of land and miles of streams and trails were identifed using multiple datas sources including: Utah
AGRC, U.S. Fish and Wildlife Service, U.S. Forest Service, U.S. Geological Survey, Utah Division of Water
Resources, and public and community leader input.
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of the jurisdiction. These structures are located in the
Black Smith Fork drainage at the bottom of the can-
yon where the fault parallels the north/south trending
Cache-Wasatch National Forest.

Flood. Hazard mapping identifies several
structures at risk from flooding in the jurisdiction.
Several of those structures are along the banks of the
Blacksmith Fork River, at the base of the canyon,
and several are in floodplains below Hyrum Dam on
the Little Bear River edges. However, the majority
of structures at risk can be found along the Hyrum
Canal which runs north and south between 200 and
300 East on the south of Main Street, and between
100 and 200 East north of Main Street.

Landslides. Hazard mapping identifies
risk from landslides along the jurisdiction’s eastern
boundary at the mouth of Blacksmith Fork Canyon.

Liquefaction. Hazard mapping identifies
moderate-to-high liquefaction risk to several critical
facilities and infrastructure below Hyrum Dam in the
jurisdiction’s western boundary.

Steep Slopes. Hazard mapping identifies
minimal risk from steep slopes within the jurisdic-
tion. Primary threats include Hyrum water storage,
and some municipal infrastructure.

Wildfire. Hazard mapping identifies mod-
erate-to-high wildfire risk throughout much of the
jurisdiction. This is primarily due to the high amount
of urban canopy within the jurisdiction, with addi-
tional threats to property, life, and infrastructure at
the mouth of Blacksmith Fork Canyon.

Future Development

No concerns involving potential future development
within Hyrum were reported by city representatives.

Hazard Mitigation Strategies

Table 64: Hyrum City Mitigation Strategies
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LEWISTON

Analysis of hazard risk involving the community of

Lewiston revealed that there is potential risk result-
ing from flood, liquefaction, and wildfire. These
hazards have varying potential to impact life, prop-
erty, infrastructure, agriculture, and environmental
features within the municipal boundary. See the
following tables for more detailed descriptions of
potential losses associated with each natural hazard
analyzed in the risk assessment.

Table 65: Lewiston Potential Loss Figures

Natural Hazards

Current Development

Flood. Hazard mapping identifies several
residential structures and some commercial facilities
at risk in the 100 year floodplain. These threats are
located along the Cub River in the eastern portion
of the jurisdiction, and along the Bear River that
meanders in and out of the jurisdiction’s western
boundary. There are also several smaller drainages
into these rivers that pose threats as well.

Lewiston, UT, Residential & Commercial Development at Risk

. Res1denlt;lf;ll(Un1ts at Commercial Units at Risk
Hazard Type ~Res1flents at :
Risk* # Units $ Value** # Units $ Value** L LET

Revenue Loss***

Dam Failure 0 0 0 0 0 0

Faults 0 0 0 0 0 0

Wildfire 29 9 1,255,353 1 3,863,200 688,717

Flood 16 5 1,222,860 4 1,581,974 2,754,868

Liquefaction 23 7 1,952,344 3 934,774 2,066,151

Landslide 0 0 0 0 0 0

Slope 0 0 0 0 0 0

Poorly Drained

Soils 0 0 0 0 0 0

* Based on average persons per owner household for Cache County from 2013 American Community Survey, which
is 3.24.

** Current Market Value per parcel, including building and land values. Data was provided by Cache County IT
personnel.

*** Based on average sales, receipts, or value of shipments of firms with or without paid employees, per firm
($688,717 per firm). Derived from 2007 Survey of Business Owners for Cache County, US Census Bureau.
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Lewiston, UT, Infrastructure at Risk

Infrastructure at Risk
Natural G Electrical P
Railroad Lines 4 ura as e¢ rl.ca ower Roads Canals
Hazard Lines lines
Type
# of # of # of # of # of
Value' Value? Value?® Value* Value®

Miles $ Miles $ Miles $ Miles $ Miles $
Dam Failure 0 0 0 0 0 0 0 0 0 0
Faults 0 0 0 0 0 0 0 0 0 0
Wildfire 0.06 90,000 0 0 0 0] 0.02 10,500 0 0
Flood 0.03 45,0001 0.12 168,000 0 0] 0.63 330,750 0 0
Liquefaction 2.03] 3,045,000 0.12 168,000 0 0| 55.48] 29,127,000 0 0
Landslide 0 0 0 0 0 0 0 0 0 0
Slope 0 0 0 0 0 0 0 0 0 0
Poorly
Drained Soils 0 0 0 0 0 0 0 0 0 0

! Based on figures from 2009 Pre-Disaster Mitigation Plan for Bear River Region, Utah.

2 Based on average replacement cost estimates for gas lines ranging from 2-inches-20 inches in diameter. These cost are
based solely on labor and material costs, and may vary based on time, scope, and site specific variations (Questar, May
2015).

3 Based on estimates from Logan Light and Power, 2015.

* Based on estimates derived from an average 28' wide, 4" thick asphalt county road with gravel subgrade replacement.
Cache County, 2015.

® Based recent Cache County and regional project cost estimates, 2015.

Lewiston, UT, Critical Facilities at Risk

Critical Facilities Types
Hazard Type :
Emergency Schools/Public Health Care Places of Infrastructure
Dam Failure
Faults
Wildfire 1 bridge
Flood 3 bridges, 2 dams
. ) Lewiston City Fire | Lewiston School, . 4 bridges, 8
Liquefaction Departmei]lt, Sunrise Park, The 2 places of worship broadbang, 9 dams
Landslide
Slope
Poorly Drained
Soils

Note: Critical facilites were identifed using multiple data sources including: Utah AGRC, UDOT, Utah Division of Water
Water Resources, and public and community leader input.

6-178



PRE-D1SASTER MITIGATION PLAN - BEAR R1vER REGION, UTAH 2015
Lewiston, UT, Agricultural Features at Risk
Lands at Risk Farms & Barns****
Agriculture . Centur Historic
Hazard Type Prgo duction* Farm Land**| Grazing*** Farmsy Barns
# of Acres # of Farms # of Barns

Dam Failure 0 0 0 0 0
Faults 0 0 0 0 0
Wildfire 15.67 2591 0 0 0
Flood 572.91 524.26 0 0 0
Liquefaction 616.85 503.17 0 0 0
Landslide 0 0 0 0 0
Slope 0 0 0 0 0
Poorly Drained
Soils 0 0 0 0 0

* Lands that are currently associated with agricultural activities involving water related land use, as
described in the 2007 Utah Division of Water Resources, Water Related Land Use dataset.

**Lands that are suitable for farming purposes based on soil type and composition, as describe in the
2013 Natural Resource Conservation Service, SSURGO datasets.
*#* Lands currently associated with grazing allotments identified as part of the Grazing Improvement
Program (Utah AGRC, 2012)
k*** Based on data compiled bv the Bear River Association of Governments.

Lewiston, UT, Environmental & Recreational Features at Risk

Environmental Features at Risk Recreational Features at Risk
VYetla.nd/ Lakes Streams Parks Trails Amenities
Hazard Type riparian
# of Acres # of Miles | #of Acres | # of Miles i O.f )
Amenities
Dam Failure 0 0 0 0 0 0
Faults 0 0 0 0 0 0
Wildfire 26.42 2.2 0.36 0 0 0
Flood 518.92 0 15.62 0 0 0
Liquefaction 416.24 35.6 8.67 0 0 0
Landslide 0 0 0 0 0 0
Slope 0 0 0 0 0 0
Poorly Drained
Soils 0 0 0 0 0 0

Note: Total acres of land and miles of streams and trails were identifed using multiple datas sources including: Utah
AGRC, U.S. Fish and Wildlife Service, U.S. Forest Service, U.S. Geological Survey, Utah Division of Water
Resources, and public and community leader input.
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Liquefaction. Hazard mapping identifies moderate-
to-high liquefaction risk along the Cub River in

the eastern portion of the jurisdiction. Liquefaction
risk is high along the Bear River along the western
boundary of the jurisdiction.

Wildfire. Hazard mapping identifies moder-
ate-to-high wildfire risk in a few areas around the
municipal boundary, mainly to the east along Cub
River.

Future Development

No concerns involving potential future development
within Lewiston were reported by town representa-
tives.

Hazard Mitigation Strategies

Table 66: Lewiston Mitigation Strategies
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LOGAN

Analysis of hazard risk involving the community of
Logan revealed that there is potential risk resulting
from dam failure, earthquake, flood, landslides,
liquefaction, steep slopes and wildfire. These haz-
ards have varying potential to impact life, property,
infrastructure, agriculture, and environmental fea-
tures within the municipal boundary. See the follow-
ing tables for more detailed descriptions of potential
losses associated with each natural hazard analyzed
in the risk assessment.

Table 67: Logan City Potential Loss Figures

Natural Hazards

Current Development

Dam Failure. Hazard mapping identifies
dam failure risk to several structures below First
Dam, particularly in “The Island” area of town, and
west along the Logan River drainage to and past
1000 West. A dam breach in this area would likely
fill the entire valley bottom of “The Island” that has
several structures, critical facilities and municipal
infrastructure.

Table -- : Logan, UT, Residential & Commercial Development at Risk

. Res1den1t;;lkUnlts at Commercial Units at Risk
Hazard Type ~Res1flents at :
Risk* # Units | $ Value** | # Units | $ Value** 3 Botential
Revenue Loss***
Dam Failure 7,653 2,362 450,733,610 100 138,212,345 68,871,700
Faults 927 286 95,951,688 1 3,314,300 688,717
Wildfire 2,411 744 218,643,420 140 328,459,827 96,420,380
Flood 674 208 51,441,021 31 75,900,333 21,350,227
Liquefaction 8,097 2,499 373,244,552 158 218,504,478 108,817,286
Landslide 2,735 844 187,254,417 11 5,254,164 7,575,887
Slope 975 301 111,181,098 4 247,080 2,754,868
Poorly Drained
Soils 0 0 0 0 0 0

is 3.24.

personnel.

* Based on average persons per owner household for Cache County from 2013 American Community Survey, which
** Current Market Value per parcel, including building and land values. Data was provided by Cache County IT

*** Based on average sales, receipts, or value of shipments of firms with or without paid employees, per firm
($688,717 per firm). Derived from 2007 Survey of Business Owners for Cache County, US Census Bureau.
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Table -- : Logan, UT, Infrastructure at Risk
Infrastructure at Risk
H Railroad Lines Natuf‘al Gas Electri.cal Power Roads Canals
azard Lines lines
Type
i[(;fes $ Value' ifl(;lfes $ Value? i’[zfes $ Value? ﬁ’[zlfes $ Value* I\#fli(;; $ Value®
Dam Failure 1.17) 1,755,000 1.57] 2,198,000 0.28 35,560 34.18] 17,944,500 4.21|] 6,315,000
Faults 0 0 0 0] 2.38 302,260| 6.41 3,365,250| 1.28] 1,920,000
Wildfire 0.72] 1,080,000 0 0] 2.21 280,670| 12.94 6,793,500| 1.48] 2,220,000
Flood 0.2 300,000] 0.31 434,000 0 0] 2.15 1,128,750] 0.57 855,000
Liquefaction | 6.81[ 10,215,000 1.9] 2,660,000 2.83 359,410 193.5] 101,598,000 6.57] 9,855,000
Landslide 0 0 0 0| 237 300,990 22.64] 11,886,000 3.75] 5,625,000
Slope 0 0 0 0 0 0 0 0 0 0
Poorly
Drained Soils 0 0 0 0 0 0 0 0 0 0
! Based on figures from 2009 Pre-Disaster Mitigation Plan for Bear River Region, Utah.
2 Based on average replacement cost estimates for gas lines ranging from 2-inches-20 inches in diameter. These cost are
based solely on labor and material costs, and may vary based on time, scope, and site specific variations (Questar, May
2015).
3 Based on estimates from Logan Light and Power, 2015.
* Based on estimates derived from an average 28' wide, 4" thick asphalt county road with gravel subgrade replacement.
Cache County, 2015.
> Based recent Cache County and regional project cost estimates, 2015.

Table -- : Logan, UT, Critical Facilities at Risk

Critical Facilities Types
Emergenc
Hazard Type . gency Schools/Public Health Care Places of
Services/Law e eis . Infrastructure
Facilities Facilities Worship
Enforcement
Riverside .
Logan Fire and | Preschool, Wilson . 9 bridges, 5
. 6 places of worship [ broadband anchors,
EMS Station Elementary, 2 d
Dam Failure Riverwood ams
Faults 3 dams
USU Student Health
Services, Logan
UWCNE ;ogan Logan River Regional Hospital 10 broadband
Ranger District i,
Academy Transitional Care, anchors, 1 dam
Office .
Logan Nursing and
Wildfire Rehab Center
Flood 4 bridges

4 fire stations, 3
EMS stations, 3
correctional
facilities,1 law

33 schools, 1
heliport, Riverwood
Conference Center,

CVTD Transit

26 health care
centers

39 places of
worship

22 bridges, 79
broadband anchors,
7 dam, 1 airport

enforcement station Center

Liquefaction

Logan Fire and

EMS Station, Edith Bowen

UWCNEF-Logan | Laboratory School, 4 places of worship 9 broadband

Ranger District Hillcrest School anchors, | dam
Landslide Office
Slope 2 places of worship [ 2 bridges, 3 dams

Poorly Drained
Soils

Water Resources, and public and community leader input.

Note: Critical facilites were identifed using multiple data sources including: Utah AGRC, UDOT, Utah Division of Water
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Table -- : Logan, UT, Agricultural Features at Risk
Lands at Risk Farms & Barns****
Agriculture . Centur Historic
Hazard Type Prgo duction* Farm Land**| Grazing*** Farmsy Barns
# of Acres # of Farms # of Barns

Dam Failure 163.48 1,534.38 0.00 2.00 0.00
Faults 21.58 306.01 0.00 0.00 1.00
Wildfire 77.75 540.41 0.00 0.00 0.00
Flood 62.66 329.56 0.00 0.00 0.00
Liquefaction 225.27 1,871.10 0.00 2.00 0.00
Landslide 28.49 591.34 0.00 0.00 0.00
Slope 33.03 0.00 0.00 0.00 0.00
Poorly Drained
Soils 0.00 0.00 0.00 0.00 0.00
* Lands that are currently associated with agricultural activities involving water related land use, as
described in the 2007 Utah Division of Water Resources, Water Related Land Use dataset.
**[Lands that are suitable for farming purposes based on soil type and composition, as describe in the
2013 Natural Resource Conservation Service, SSURGO datasets.
*#* Lands currently associated with grazing allotments identified as part of the Grazing Improvement
Program (Utah AGRC, 2012)
**** Based on data compiled bv the Bear River Association of Governments,

Table -- : Logan, UT, Environmental & Recreational Features at Risk

Environmental Features at Risk Recreational Features at Risk
H “"etla.nd/ Lakes Streams Parks Trails Amenities
azard Type riparian
# of # of . # of
# of Acres Miles Acres AT G Amenities
Dam Failure 254.86 25.90 10.39 150.78 0.22 3
Faults 7.99 8.00 2.99 20.71 2.5 5
Wildfire 10.54 3.35 4.30 29.26 2.32 6
Flood 163.58 0 7.92 61.20 0.05 1
Liquefaction 261.06 13.80 10.53 141.99 0 0
Landslide 5.16 2.38 6.22 36.57 0.88 6
Slope 0.00 0.00 0.00 17.86 1.98 6
Poorly Drained
Soils 0 0 0 0 0 0

Note: Total acres of land and miles of streams and trails were identifed using multiple datas sources including: Utah
AGRC, U.S. Fish and Wildlife Service, U.S. Forest Service, U.S. Geological Survey, Utah Division of Water
Resources, and public and community leader input.
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Earthquake. Hazard mapping identifies several
residential structures and infrastructure at risk from
surface fault rupture. Areas of concern are located
along the fault damage zone which runs north/south
along the jurisdiction’s eastern boundary.

Flood. Hazard mapping identifies several
residential and commercial structures at risk from
flooding. There are a number of older homes lo-
cated in the 100 year floodplain of the Logan River.
In addition a number of newer (post 1970) homes
have been constructed near the river in the flood-
plain (along Sumac and Thrushwood Drives). Some
homes in the Country Manor Subdivision along the
Blacksmith Fork River are located in the 100 year
floodplain as well. The Logan City Golf Course is
also located in the 100 year floodplain. The golf
course can accommodate flooding with a flood water
storage device and is designed to moderate flooding
downstream.

Landslides. Hazard mapping identifies sig-
nificant risk from landslides within the jurisdiction.
Large portions of the “Island” area and the Utah
State University campus are located in potential
landslide areas. Landslides on these Lake Bonneville
sediments are fairly common, as is evident in the
landslide history chart for Cache County. Logan also
has several drainages north and south of Dry Canyon
where landslides could damage many structures.
Some of the largest landslides and those that pose
the greatest threat to human life and property in
Cache County are the following: Utah State Univer-
sity (USU) and the Island area have a large landslide
area which could threaten human life and cause
damage to homes and infrastructure. Particularly in
the Island area of Logan City, historical landslides
have covered roads and damaged homes. On July
11, 2009 a landslide occurred on the hillside along
which the Logan and Northern Canal runs, which
destroyed a home downhill and took the lives of
three individuals. According to USU campus plan-
ning, the section of campus at the top of the large
landslide prone area at the base of Logan Canyon
has not had any major landslide activity throughout
most of the Universities history. Edith Bowen and
Hillcrest Elementary Schools are both located on
the upper end of this slide. While they are listed as
potential losses in Table 8-11, they are not thought

by USU campus planning to be at great risk. Logan
also has several large landslide areas on the south-
east, where homes are being built on the foothills at
the base of several small drainages.

Liquefaction. Hazard mapping identifies
significant risk in the moderate-to-high liquefac-
tion zone within the jurisdiction. There are several
structures, critical facilities, infrastructure and other
environmental/recreational amenities in liquefaction
prone areas that pose a significant threat to homes
and people.

Steep Slopes. Hazard mapping identifies
significant risk from steep slopes along much of the
jurisdiction’s eastern boundary. There are several
hundred residential structures in steep slope areas
throughout the jurisdiction, primarily located along
the eastern boundary, and also running parallel to
the Logan River, along the northern edge of “The
Island” and leading up to the USU Campus that rests
on a high bluff.

Wildfire. Hazard mapping identifies moder-
ate-to-high wildfire risk to a significant number of
homes along the jurisdiction’s eastern bench that
parallels the Cache-Wasatch National Forest.

Future Development

No concerns involving potential future development
within Logan were reported by city representatives.

Hazard Mitigation Strategies
Table 68: Logan City Mitigation Strategies
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MENDON Natural Hazards

Analysis of hazard risk involving the community of Current Development

Mendon revealed that there is potential risk resulting o )

from earthquake, flood, steep slopes, and wildfire. Earthquake. Hazard mapping identifies sev-
These hazards have varying potential to impact life, eral structures and infrastructure at risk from surface
property, infrastructure, agriculture, and environ- fault rupture. Areas of concern are located in the

mental features within the municipal boundary. See  northeast section of the jurisdiction along Mendon

the following tables for more detailed descriptions Road and 600 North.

of potential losses associated with each natural haz-

ard analyzed in the risk assessment. Flood. Hazard mapping identifies several
residential structures at risk from flooding. Small

Table 69: Mendon Potential Loss Figures streams that drain a portion of the eastern slope

Mendon, UT, Residential & Commercial Development at Risk

. Res1denlt;:1sll(Unlts at Commercial Units at Risk
v T ~Res1fients at :
Risk* # Units $ Value** # Units $ Value** LU

Revenue Loss***

Dam Failure 0 0 0 0 0 0

Faults 198 61 14,432,874 1 135,009 688,717

Wildfire 855 264 54,716,612 8 1,387,669 5,509,736

Flood 262 81 18,232,893 1 44,530 688,717

Liquefaction 0 0 0 0 0 0

Landslide 0 0 0 0 0 0

Slope 104 32 8,267,793 0 0 0

Poorly Drained

Soils 0 0 0 0 0 0

* Based on average persons per owner household for Cache County from 2013 American Community Survey, which
is 3.24.

** Current Market Value per parcel, including building and land values. Data was provided by Cache County IT
personnel.

**#* Based on average sales, receipts, or value of shipments of firms with or without paid employees, per firm
($688,717 per firm). Derived from 2007 Survey of Business Owners for Cache County, US Census Bureau.
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Mendon, UT, Infrastructure at Risk

Infrastructure at Risk
1 El ical P
Railroad Lines Natuf'a A0 ectrl.c at ower Roads Canals
Hazard Lines lines
Type
# of # of # of # of # of
Value' Value? Value? Value* Value®

Miles D VELUE Miles DO VIE Miles DVAIUC Miles DVAIUE Miles DVAIUG
Dam Failure 0 0 0 0 0 0 0 0 0 0
Faults 0.15 225,000 0 0 0 o] 1.17 614,250 0 0
Wildfire 0 0 0 0 0 0 3.1 1,627,500 0.33 495,000
Flood 0 0 0 0 0 0| 2.39| 1,254,750 0.29 435,000
Liquefaction 0.2 300,000 0 0 0 0| 14.19] 7,449,750 0 0
Landslide 0 0 0 0 0 0 0 0 0 0
Slope 0 0 0 0 0 0] 1.56 819,000 0.66 990,000
Poorly
Drained Soils 0 0 0 0 0 0 0 0 0 0

! Based on figures from 2009 Pre-Disaster Mitigation Plan for Bear River Region, Utah.

2 Based on average replacement cost estimates for gas lines ranging from 2-inches-20 inches in diameter. These cost are
based solely on labor and material costs, and may vary based on time, scope, and site specific variations (Questar, May
2015).

3 Based on estimates from Logan Light and Power, 2015.

* Based on estimates derived from an average 28' wide, 4" thick asphalt county road with gravel subgrade replacement.
Cache County, 2015.

> Based recent Cache County and regional project cost estimates, 2015.

Mendon, UT, Critical Facilities at Risk

Critical Facilities Types

Emergenc .

Hazard Type . geney Schools/Public Health Care Places of
Services/Law orees reee . Infrastructure
Facilities Facilities Worship
Enforcement
Dam Failure
Mountainside
Faults elementary
) 1 place of worship |1 broadband anchor

Wildfire
Flood 1 place of worship

Mendon Fire

Department, Mountainside 2 places of worshi 5 broadband

Mendon Fire and Elementary P P anchors

Liquefaction EMS
Landslide
Slope
Poorly Drained
Soils

Note: Critical facilites were identifed using multiple data sources including: Utah AGRC, UDOT, Utah Division of Water
Water Resources, and public and community leader input.
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Mendon, UT, Agricultural Features at Risk

Lands at Risk Farms & Barns****
Agriculture ) Centur Historic
Hazard Type Prgo duction™ Farm Land**| Grazing*** Farmsy Barns
# of Acres # of Farms # of Barns

Dam Failure 0 0 0 0 0
Faults 31.06 79.93 0 0 0
Wildfire 59.79 258.09 0 0 1
Flood 37.38 108.28 0 0 0
Liquefaction 0 0 0 0 0
Landslide 0 0 0 0 0
Slope 40.92 0 0 0 1
Poorly Drained
Soils 0 0 0 0 0

* Lands that are currently associated with agricultural activities involving water related land use, as
described in the 2007 Utah Division of Water Resources, Water Related Land Use dataset.

**Lands that are suitable for farming purposes based on soil type and composition, as describe in the
2013 Natural Resource Conservation Service, SSURGO datasets.

*#* Lands currently associated with grazing allotments identified as part of the Grazing Improvement
Program (Utah AGRC, 2012)

k#** Based on data compiled bv the Bear River Association of Governments.

Mendon, UT, Environmental & Recreational Features at Risk

Environmental Features at Risk Recreational Features at Risk
H V\.’etla.nd/ Lakes Streams Parks Trails Amenities
azard Type riparian
# of Acres # of Miles | #of Acres | # of Miles # O,f .
Amenities
Dam Failure 0 0 0 0 0 0
Faults 3.68 0 0.09 2.76 0 0
Wildfire 14.45 0 0.87 5.58 0 0
Flood 11.25 0 2.12 2.07 0 0
Liquefaction 0 0 0 0 0 0
Landslide 0 0 0 0 0 0
Slope 0.81 0 0.8 0 0 0
Poorly Drained
Soils 0 0 0 0 0 0

Note: Total acres of land and miles of streams and trails were identifed using multiple datas sources including: Utah
AGRC, U.S. Fish and Wildlife Service, U.S. Forest Service, U.S. Geological Survey, Utah Division of Water
Resources, and public and community leader input.
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of the Wellsville Mountains flow through Men-
don. Several steep drainages on the west which
could pose threats are Deep Canyon, Thimbleberry
Canyon, and Bird Canyon. Bird canyon drainages
particularly pose the greatest threat to residents and

property.

Steep Slopes. Hazard mapping identifies
significant risk from steep slopes to residential struc-
tures and infrastructure in the central portion of the
jurisdiction west of S.R. 23/100 West.

Wildfire. Hazard mapping identifies mod-
erate-to-high wildfire risk throughout much of the
jurisdiction. This is primarily due to the high amount
of urban canopy within the jurisdiction surrounding
residential structures.

Future Development

No concerns involving potential future development
within Mendon were reported by city representa-
tives.

Hazard Mitigation Strategies
Table 70: Mendon City Mitigation Strategies

6-190



2015

PRE-D1SASTER MITIGATION PLAN - BEAR R1vER REGION, UTAH

19)UD))]

. . Kypadoxd
umowyun ) EmE,:U yein Kuno) ‘aers ‘YN S102 ysiH V/IN Ayunuwos 0 syeaiyy oonpar o) uefd dojoas PUE SUOPISaI 2IMINy 109101 IOUIBOA IOADS UOPUSIA
VVON "UOpUs\[
. B . . Kadoxd
nsn umowyun NSN ‘UOpUdN 18007 “AJE1S [eIOPa] 0202! MO V/IN 199139 Jo Apnys 10§ (1S NSE ‘UOPUIJA] 0} S}9JJd PUB)SIOPUN PUE SJUOPISOT MY 193103 JySnoiq UOPUSIA
wopuo wnipe *9p0o a1monys dxenbylied oW q1adoad uonoejanbi wopus
VN VN PUoN VN VIN PO VN Koy J1 995 03 sSutpying Ao Sunsixa yoay) -aredad suaznio djoy PuE S)USPISaI 2ININJ 199014 /syneq PO
WAad wnips *K119 pue s10qUS1ou 10 SIA[AS 0} A)I[Iqel| € 2q Jou 03 s A[1odod J1adoud] 00 oo
VIN VIN eI ‘UOPUSN VIN 0coc PN VIN adeospue] “I191em $S90Xd ALIED 0) SOUONP PuE S[ems d1nbay|  pue sjuopisal a1mng 1991014 poold PN
MO drqedndd
() (o7 m [quanddy
150D Anuyg $32an0§ ‘wnIpdAl | 1 ‘Qouerdwo)
$924N0SAY o . Jureay . uondy e0oH paezey uondIpsLIng
pajewnsy 19! d Ipuny [epusjod s, Y31H) dIAN
’ fuong | Joy) uondy
£)19doag pue sjuIPISIY 1NN, U0
SHIDHALVILS NOLLVOLLIN ALINNNINOD - NOANTIA
[STER)
Kuno) ‘are)g ¢ umou|u, ewn|) ye Auno) ‘aelg ¢ S Arunuiwod o) syeary) 2onpax o) ued dojoad Apodoxd IOUIBI A OTOAD, uopud
unoy “Aels VNG A D[un . 4 ,._05 0| Junoy “dAels VNG A S10T YsIH VIN I ) S1EQIY) 2onpar 0) ue[d do[PAdT PUE SJUOPISAI JUALING 93J0T] PEIM S PUIN
VVON "UOpUdj\[
. . . . . o . . 1aadoad
nsn umowyun NSN ‘UOpUdN 18007 “dJe1S ‘[eIOPa] 0202! MO VIN 199139 Jo Apnys 10J (1S MSE ‘UOPUIJA] 0} S)93JJd PUB)SIPUN] PUE SJUSPISaI JUALING 193101 JySnoiq UOPUSIA
s . 5 Kadoxd synej
VIN V/IN UOpUSIN VIN s10T YstH VIN S3pOJ SUIP[ING JUBLIND 3d10Juy pUE SJUOpISa JUaLIND 1j01g|  /wonoeponbr UOpUSIN
waa 128pnq *Ki1o oy pue s1a0 djoy 1nq JjesinoX djoy AJuo jou 0} seare fuodoud
VIN 000°5$ eI “uopuI JojeM ULI0NS 910Z-910T 9102 4stH V/N| uowp pue odesspuer] -owes oy Op 0} SIOUMOSWOY dF.n pue SuryoNp PUE SJUOPISAI JULING 192101d Ppoolg Uopusy
pue ‘Kuxadoid A1) 104 1adoxd 0y s1a1eM pOO[J MAAIP 03 santadold paumo K315 adesspue :
MO drqedndd
auox) | W01 | Gawnddy
350D KAnuy $32.1n0§ ‘anipay | j1 “Qouerdwo)
$32IN0SY = < Jure.ay . uondIy e0oH piezeyq uondIpsLnp
pajeminsy 19! d Ipuny [epuajod o, YSTH) dIAN
: Kuord | Ioy) uondy

£)13doag pue SJUIPISIY JUIIT

) SunddNoId

SHIDHLVILS NOILLVOILLIN ALINNNINOD - NOANTIA

6-191



PRE-D1SASTER MITIGATION PLAN - BEAR R1vER REGION, UTAH

2015

MILLVILLE

Analysis of hazard risk involving the community of
Millville revealed that there is potential risk result-
ing from earthquake, flood, landslides, liquefac-
tion, steep slopes and wildfire. These hazards have
varying potential to impact life, property, infrastruc-
ture, agriculture, and environmental features within
the municipal boundary. See the following tables for
more detailed descriptions of potential losses associ-
ated with each natural hazard analyzed in the risk
assessment.

Table 71: Millville City Potential Losses

Natural Hazards

Current Development

Earthquake. Hazard mapping identifies
residential structures and infrastructure at risk from
surface fault rupture. Areas of concern are located
in the fault that runs parallel to the Cache-Wasatch
Mountains along the jurisdiction’s eastern boundary.

Flood. Hazard mapping identifies several
structures and infrastructure at risk from potential
flooding. The Lower Millville Providence Canal was
demonstrated to have deficient capacities to accom-

Millville, UT, Residential & Commercial Development at Risk

. Res1denlt21iaslkUn1ts at Commercial Units at Risk
Hazard Type ~Res1flents at :
Risk* # Units $ Value** # Units $ Value** S eati

Revenue Loss***

Dam Failure 0 0 0 0 0 0

Fault 32 10 2,134,116 1 22,550 688,717

Wildfire 716 221 43,671,956 8 2,483,333 5,509,736

Flood 26 8 2,228,832 8 10,263,680 5,509,736

Liquefaction 10 3 770,046 16 25,551,317 11,019,472

Landslide 6 2 742,664 0 0 0

Slope 117 36 9,469,596 0 0 0

Poorly Drained

Soils 0 0 0 0 0 0

is 3.24.

personnel.

* Based on average persons per owner household for Cache County from 2013 American Community Survey, which
** Current Market Value per parcel, including building and land values. Data was provided by Cache County IT

*#* Based on average sales, receipts, or value of shipments of firms with or without paid employees, per firm
($688,717 per firm). Derived from 2007 Survey of Business Owners for Cache County, US Census Bureau.
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Millville, UT, Infrastructure at Risk

Infrastructure at Risk
tural Electrical P
Railroad Lines N uf*a £8 ec rl.ca ower Roads Canals
Hazard Lines lines
Type
# of # of # of # of # of
Value' Value? Value? Value? Value®

iles | > VU vgites | ¥ VAU Inites | ¥ VAU Inpites | ® V21U |nites | B V2
Dam Failure 0 0 0 0 0 0 0 0 0 0
Fault 0 0 0 0] 1.23 156,210 1.67 876,750 0 0
Wildfire 0 0 0 0] 1.13 143,510 24| 1,260,000 0.45 675,000
Flood 0 0 0 0 0 0] 0.18 94,500( 0.03 45,000
Liquefaction 0.53 795,000 0 0] 1.51 191,770 17.39] 9,129,750] 0.01 15,000
Landslide 0 0 0 0 0 0] 0.06 31,500 0 0
Slope 0 0 0 0 0 0] 0.76 399,000 0 0
Poorly
Drained Soils 0 0 0 0 0 0 0 0 0 0

! Based on figures from 2009 Pre-Disaster Mitigation Plan for Bear River Region, Utah.

2 Based on average replacement cost estimates for gas lines ranging from 2-inches-20 inches in diameter. These cost are
based solely on labor and material costs, and may vary based on time, scope, and site specific variations (Questar, May

2015).

3 Based on estimates from Logan Light and Power, 2015.

* Based on estimates derived from an average 28' wide, 4" thick asphalt county road with gravel subgrade replacement.

Cache County, 2015.

> Based recent Cache County and regional project cost estimates, 2015.

Millville, UT, Critical Facilities at Risk
Critical Facilities Types
Emergenc .
Hazard Type . geney Schools/Public Health Care Places of
Services/Law eress eress . Infrastructure
Facilities Facilities Worship
Enforcement
Dam Failure
Faults
Wildfire
Flood
New Millville High
School, Milleville 2 places of worship > broadband
. . anchors
Liquefaction Elementary
Landslide
Slope
Soils
Note: Critical facilites were identifed using multiple data sources including: Utah AGRC, UDOT, Utah Division of Water
Water Resources, and public and community leader input.
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Millville, UT, Agricultural Features at Risk
Lands at Risk Farms & Barns****
Agriculture ) Centur Historic
Hazard Type Prgo duction* Farm Land**| Grazing*** Farmsy Barns
# of Acres # of Farms # of Barns
Dam Failure 0 0 0 0 0
Faults 12.05 47.56 0 0 0
Wildfire 35.1 172.38 0 0 0
Flood 46.37 58.86 0 0 0
Liquefaction 242.11 289.83 0 0 0
Landslide 4.69 4.7 0 0 0
Slope 19.6 0 0 0 0
Poorly Drained
Soils 0 0 0 0 0

* Lands that are currently associated with agricultural activities involving water related land use, as
described in the 2007 Utah Division of Water Resources, Water Related Land Use dataset.

**Lands that are suitable for farming purposes based on soil type and composition, as describe in the
2013 Natural Resource Conservation Service, SSURGO datasets.
*#* Lands currently associated with grazing allotments identified as part of the Grazing Improvement
Program (Utah AGRC, 2012)
**+%* Based on data compiled bv the Bear River Association of Governments.

Millville, UT, Environmental & Recreational Features at Risk

Environmental Features at Risk Recreational Features at Risk
H V&.’etla.nd/ Lakes Streams Parks Trails Amenities
azard Type riparian
# of Acres # of Miles | #of Acres | # of Miles # O,f )
Amenities
Dam Failure 0 0 0 0 0 0
Fault 0.01 0 0.6 0 1.34 1
Wildfire 14.12 0 1.07 0 0.76 1
Flood 42.06 0 1.79 0.16 0 0
Liquefaction 77.23 0 1.7 0 0 0
Landslide 0 0 0 0 0 0
Slope 0.01 0 0 0.00 0.08 1
Poorly Drained
Soils 0 0 0 0 0 0

Note: Total acres of land and miles of streams and trails were identifed using multiple datas sources including: Utah
AGRC, U.S. Fish and Wildlife Service, U.S. Forest Service, U.S. Geological Survey, Utah Division of Water
Resources, and public and community leader input.
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modate a 10 year, 3 hour duration storm event as it
flows though Millville City; when it was modeled
for the Cache County Storm Water Analysis report.
Channel capacity for the canal was found to be de-
ficient at 50 North, 150 North, 400 North and 2200
South in Millville City. In 2003, Millville, along
with Nibley, experienced flooding from the Black-
smith Fork River. This section of river is not a natu-
ral waterway, but has a form similar to a canal, with
banks built up on either side with past breach of high
water flows. Potential losses can also be found on
the northwest section of municipal boundaries, near
the confluence of the Blacksmith Fork River and
the Logan River. There are also several structures at
risk on the very south end of the municipal bound-
aries where the Millville Canyon drainage empties
into the Blacksmith Fork River. Millville floodplain
analysis reveals at least 7 residential structures that
intersect the delineated floodplain.

Landslides. Hazard mapping identifies risk
from landslides to some residential structures and
infrastructure east of the Millville Cemetery.

Liquefaction. Hazard mapping identi-
fies moderate-to-high liquefaction risk to several
structures and infrastructure west of S.R. 165/Main
Street.

Steep Slopes. Hazard mapping identifies
several residential structures at risk from steep
slopes north of the Millville Cemetery along the
jurisdiction’s eastern boundary.

Wildfire. Hazard mapping identifies moder-
ate-to-high wildfire risk areas along the jurisdiction’s
eastern bench and in the southwest section of town
where much of the urban canopy is located.

Future Development

No concerns involving potential future development
within Millville were reported by city representa-
tives.

Hazard Mitigation Strategies
Table 72: Millville Town Mitigation Strategies
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NEWTON

Analysis of hazard risk involving the community of
Newton revealed that there is potential risk resulting
from flood, steep slopes and wildfire. These haz-
ards have varying potential to impact life, property,
infrastructure, agriculture, and environmental fea-
tures within the municipal boundary. See the follow-
ing tables for more detailed descriptions of potential
losses associated with each natural hazard analyzed
in the risk assessment.

Table 73: Newton Potential Loss Figures

Natural Hazards

Current Development

Flood. Hazard mapping identifies several
structures at risk from flooding in the 100 year flood-
plain located along the jurisdiction’s eastern bound-
ary, adjacent to Newton Creek.

Steep Slopes. Hazard mapping identifies risk
from steep slopes to several residential structures in
the western portion of the jurisdiction.

Newton, UT, Residential & Commercial Development at Risk

. Res1denlt;iz;ll(Unlts at Commercial Units at Risk
Hazard Type ~Resnfients at :
Risk* # Units | $ Value** | # Units | $ Value** et
Revenue Loss***
Dam Failure 0 0 0 0 0 0
Faults 0 0 0 0 0 0
Wildfire 473 146 23,113,822 7 586,677 4,821,019
Flood 52 16 3,759,174 0 0 0
Liquefaction 0 0 0 0 0 0
Landslide 0 0 0 0 0 0
Slope 52 16 2,573,234 0 0 0
Poorly Drained
Soils 0 0 0 0 0 0

* Based on average persons per owner household for Cache County from 2013 American Community Survey, which

1s 3.24.

personnel.

** Current Market Value per parcel, including building and land values. Data was provided by Cache County IT

*** Based on average sales, receipts, or value of shipments of firms with or without paid employees, per firm
($688,717 per firm). Derived from 2007 Survey of Business Owners for Cache County, US Census Bureau.
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Newton, UT, Infrastructure at Risk

Infrastructure at Risk
tural Electrical P
Railroad Lines A ura £ e rl.ca ower Roads Canals
Hazard Lines lines
Type
# of # of # of # of # of
Value' Value? Value® Value* Value®

Miles $ Miles $ Miles § Miles § Miles §
Dam Failure 0 0 0 0 0 0 0 0 0 0
Faults 0 0 0 0 0 0 0 0 0 0
Wildfire 0 0 0 0 0 0] 2.15] 1,128,750 0 0
Flood 0 0 0 0 0 0l 0.05 26,250 0 0
Liquefaction 0 0 0 0 0 0] 10.45| 5,486,250 0 0
Landslide 0 0 0 0 0 0 0 0 0 0
Slope 0 0 0 0 0 0l 0.53 278,250 0 0
Poorly
Drained Soils 0 0 0 0 0 0 0 0 0 0

! Based on figures from 2009 Pre-Disaster Mitigation Plan for Bear River Region, Utah.

2 Based on average replacement cost estimates for gas lines ranging from 2-inches-20 inches in diameter. These cost are
based solely on labor and material costs, and may vary based on time, scope, and site specific variations (Questar, May
2015).

* Based on estimates from Logan Light and Power, 2015.

* Based on estimates derived from an average 28' wide, 4" thick asphalt county road with gravel subgrade replacement.
Cache County, 2015.

> Based recent Cache County and regional project cost estimates, 2015.

Newton, UT, Critical Facilities at Risk
Critical Facilities Types

Hazard Type Emf:rgency Schools/Public Health Care Places of

Services/Law orees rees . Infrastructure

Facilities Facilities Worship

Enforcement
Dam Failure
Faults

Newton Fire . 3 broadband

Department and 1 place of worship
Wildfire EMS anchors
Flood
Liquefaction
Landslide
Slope
Poorly Drained
Soils
Note: Critical facilites were identifed using multiple data sources including: Utah AGRC, UDOT, Utah Division of Water
Water Resources, and public and community leader input.
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Newton, UT, Agricultural Features at Risk
Lands at Risk Farms & Barns****
Agriculture . Centur Historic
Hazard Type Prgo duction* Farm Land**| Grazing*** Farmsy Barns
# of Acres # of Farms | # of Barns

Dam Failure 0 0 0 0 0
Faults 0 0 0 0 0
Wildfire 4.51 156.4 0 1 1
Flood 9.61 13.78 0 0 0
Liquefaction 0 0 0 0 0
Landslide 0 0 0 0 0
Slope 7.06 0 0 0 0
Poorly Drained
Soils 0 0 0 0 0
* Lands that are currently associated with agricultural activities involving water related land use, as
described in the 2007 Utah Division of Water Resources, Water Related Land Use dataset.
**Lands that are suitable for farming purposes based on soil type and composition, as describe in the
2013 Natural Resource Conservation Service, SSURGO datasets.
*#* Lands currently associated with grazing allotments identified as part of the Grazing Improvement
Program (Utah AGRC, 2012)
**** Based on data compiled by the Bear River Association of Governments.

Newton, UT, Environmental & Recreational Features at Risk

Environmental Features at Risk Recreational Features at Risk
H W-’etla-nd/ Lakes Streams Parks Trails Amenities
azard Type riparian
# of Acres #of Miles | #of Acres | #of Miles #of
Amenities
Dam Failure 0 0 0 0 0 0
Faults 0 0 0 0 0 0
Wildfire 0.02 0 0.48 2.95 0 0
Flood 1.02 0 0 0 0 0
Liquefaction 0 0 0 0 0 0
Landslide 0 0 0 0 0 0
Slope 0 0 0.45 0 0 0
Poorly Drained
Soils 0 0 0 0 0 0

Note: Total acres of land and miles of streams and trails were identifed using multiple datas sources including: Utah
AGRC, U.S. Fish and Wildlife Service, U.S. Forest Service, U.S. Geological Survey, Utah Division of Water
Resources, and public and community leader input.
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Wildfire. Hazard mapping identifies moderate-to-
high wildfire risk areas throughout much of the
jurisdiction, due to the high amount of urban canopy
within city limits.

Future Development

No concerns involving potential future development
within Newton were reported by town representa-
tives.

Hazard Mitigation Strategies

Table 74: Newton Mitigation Strategies
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NIBLEY

Analysis of hazard risk involving the community of
Nibley revealed that there is potential risk resulting
from flood, landslides, liquefaction, steep slopes

and wildfire. These hazards have varying potential
to impact life, property, infrastructure, agriculture,
and environmental features within the municipal
boundary. See the following tables for more detailed
descriptions of potential losses associated with each
natural hazard analyzed in the risk assessment.

Table 75: Nibley Potential Loss Figures

Natural Hazards

Current Development

Flood. Hazard mapping identifies several

structures and infrastructure at risk from flooding
in the 100 year floodplain. There are two floodplain
segments that enter the city from the southeast. One
segment extends north along the Blacksmith Fork
River drainage to the northern boundary of the city
limit. The other extends southeast to northwest to

3200 South St. This is especially true where flooding
occurred in 2003 at the confluence of Highway 165

Nibley, UT, Residential & Commercial Development at Risk

Residential Units at

Commercial Units at Risk

Hazard Type ~Resiflents at Risk :
Risk* # Units | $ Value** | # Units | $ Value** 3 Botential
Revenue Loss***
Dam Failure 0 0 0 0 0 0
Faults 0 0 0 0 0 0
Wildfire 573 177 46,236,677 5 3,902,933 3,443,585
Flood 528 163 49,841,244 2 1,371,078 1,377,434
Liquefaction 1,571 485 92,305,887 10 6,254,210 6,887,170
Landslide 6 2 818,333 0 0 0
Slope 62 19 3,229,538 0 0 0
Poorly Drained
Soils 0 0 0 0 0 0

is 3.24.

personnel.

* Based on average persons per owner household for Cache County from 2013 American Community Survey, which
** Current Market Value per parcel, including building and land values. Data was provided by Cache County IT

*** Based on average sales, receipts, or value of shipments of firms with or without paid employees, per firm
($688,717 per firm). Derived from 2007 Survey of Business Owners for Cache County, US Census Bureau.

6-202



PRE-D1SASTER MITIGATION PLAN - BEAR R1vER REGION, UTAH 2015
Nibley, UT, Infrastructure at Risk
Infrastructure at Risk
. . Natural Gas Electrical Power
Railroad Lines u. l, W Roads Canals
Hazard Lines lines
Type
# of # of # of # of # of
Value' Value? Value? Value* Value®

Miles 3 Miles $ Miles $ Miles $ Miles $
Dam Failure 0 0 0 0 0 0 0 0 0 0
Faults 0 0 0 0 0 0 0 0 0 0
Wildfire 0 0 0 0 0 0] 1.23 645,750 1.92] 2,880,000
Flood 0 0 0 0 0 0 1.6 840,000 3.56] 5,340,000
Liquefaction 1.72] 2,580,000 0 0 0 0| 34.091 17,897,250 4.95( 7,425,000
Landslide 0 0 0 0 0 0 0 0] 0.16 240,000
Slope 0 0 0 0 0 0] 0.15 78,750( 0.04 60,000
Poorly
Drained Soils 0 0 0 0 0 0 0 0 0 0

! Based on figures from 2009 Pre-Disaster Mitigation Plan for Bear River Region, Utah.

2 Based on average replacement cost estimates for gas lines ranging from 2-inches-20 inches in diameter. These cost are
based solely on labor and material costs, and may vary based on time, scope, and site specific variations (Questar, May
2015).

* Based on estimates from Logan Light and Power, 2015.

* Based on estimates derived from an average 28' wide, 4" thick asphalt county road with gravel subgrade replacement.
Cache County, 2015.

> Based recent Cache County and regional project cost estimates, 2015.

Nibley, UT, Critical Facilities at Risk

Critical Facilities Types
Emergenc .

Hazard Type . gency Schools/Public Health Care Places of

Services/Law evege ereye . Infrastructure

Facilities Facilities Worship
Enforcement
Dam Failure
Faults
Wildfire
Flood 2 bridges
Heritage School,
Millville and Nibley| _01ey School, . 3 bridges, 7
First Responders Thomas Edison- 6 places of worship broadband anchors
P South, Nibley City

Liquefaction Office
Landslide
Slope
Poorly Drained
Soils

Note: Critical facilites were identifed using multiple data sources including: Utah AGRC, UDOT, Utah Division of Water
Water Resources, and public and community leader input.
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Nibley, UT, Agricultural Features at Risk
Lands at Risk Farms & Barns****
Agriculture . Centur Historic
Hazard Type Prgo duction® Farm Land**| Grazing*** Farmsy Barns
# of Acres # of Farms # of Barns

Dam Failure 0 0 0 0 0
Faults 0 0 0 0 0
Wildfire 40.52 125.96 0 0 0
Flood 94.53 156.15 0 0 0
Liquefaction 438.53 825.59 0 0 0
Landslide 14.11 11.58 0 0 0
Slope 4.06 0 0 0 0
Poorly Drained
Soils 0 0 0 0 0
* Lands that are currently associated with agricultural activities involving water related land use, as
described in the 2007 Utah Division of Water Resources, Water Related Land Use dataset.
**[Lands that are suitable for farming purposes based on soil type and composition, as describe in the
2013 Natural Resource Conservation Service, SSURGO datasets.
*#%* Lands currently associated with grazing allotments identified as part of the Grazing Improvement
Program (Utah AGRC, 2012)
k#k** Based on data compiled by the Bear River Association of Governments.

Nibley, UT, Environmental & Recreational Features at Risk

Environmental Features at Risk Recreational Features at Risk
H “"etla.nd/ Lakes Streams Parks Trails Amenities
azard Type riparian
# of Acres # of Miles | # of Acres | # of Miles i O,f .
Amenities
Dam Failure 0 0 0 0 0 0
Faults 0 0 0 0 0 0
Wildfire 31.26 0 2.6 1.45 0 0
Flood 65.82 0 5.23 6.15 0 0
Liquefaction 66.35 0 2.43 8.26 0 0
Landslide 0.1 0 0 0 0 0
Slope 4.89 0 0.04 2.15 0 0
Poorly Drained
Soils 0 0 0 0 0 0

Note: Total acres of land and miles of streams and trails were identifed using multiple datas sources including: Utah
AGRC, U.S. Fish and Wildlife Service, U.S. Forest Service, U.S. Geological Survey, Utah Division of Water
Resources, and public and community leader input.
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and the Canal. The Canal also flanks the munici-
pality on the northwest which could affect several
structures closer to Highway 89-91 in the event of a
flood.

Landslides. Hazard mapping identifies mini-
mal risk to residential structures from landslides in
the southeast corner of the jurisdiction.

Liquefaction. Hazard mapping identifies
moderate-to-high liquefaction risk to a significant
number of residential structures in the eastern half of
the jurisdiction.

Steep Slopes. Hazard mapping identifies risk
from steep slopes to structures and infrastructure in
the northeast section of the jurisdiction, east of S.R.
165/Main Street.

Wildfire. Hazard mapping identifies moder-
ate-to-high wildfire risk areas along the jurisdiction’s
eastern bench, below the Cache-Wasatch Mountains.

Future Development

No concerns involving potential future development
within Nibley were reported by city representatives.

Hazard Mitigation Strategies
Table 76: Nibley City Mitigation Strategies
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NORTH LOGAN

Analysis of hazard risk involving the community
of North Logan revealed that there is potential risk
resulting from earthquakes, flood, steep slopes

and wildfire. These hazards have varying potential
to impact life, property, infrastructure, agriculture,
and environmental features within the municipal
boundary. See the following tables for more detailed
descriptions of potential losses associated with each
natural hazard analyzed in the risk assessment.

Table 77: North Logan Potential Loss Figures

Natural Hazards

Current Development

Earthquake. Hazard mapping identifies sev-

eral residential structures and infrastructure at risk
from surface fault rupture. There are two forks of the
damage zone that run through the jurisdiction; one
zone runs along the jurisdiction’s eastern boundary,
and the other is parallel to the Logan, Hyde Park,
and Smithfield Canal.

Flood. Hazard mapping identifies several

North Logan, UT, Residential & Commercial Development at Risk

. Res1denlt{;ll{Unlts at Commercial Units at Risk
Hazard Type ~Res1fients at :
Risk* | 4 Units | $Value** | #Units | §Valuews | 3 Potential
Revenue Loss***
Dam Failure 0 0 0 0 0 0
Faults 561 173 69,075,839 2 639,530 1,377,434
Wildfire 2,692 831 283,175,908 111 178,707,789 76,447,587
Flood 133 41 12,649,599 0 0 0
Liquefaction 0 0 0 0 0 0
Landslide 0 0 0 0 0 0
Slope 619 191 74,404,937 0 0 0
Poorly Drained
Soils 0 0 0 0 0 0

is 3.24.

personnel.

S L00 717 ad

NS =¥ 1.C

2007 O

CI pay

C

pal

1

pal

* Based on average persons per owner household for Cache County from 2013 American Community Survey, which
** Current Market Value per parcel, including building and land values. Data was provided by Cache County IT

*#* Based on average sales, receipts, or value of shipments of firms with or without paid employees, per firm

LIC

n
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North Logan, UT, Infrastructure at Risk
Infrastructure at Risk
H Railroad Lines Natuf'al Gas Electri.cal Power Roads Canals
azard Lines lines
Type
i/l(;fes $ Value' ﬁ/[(;fes $ Value? ifl(;lfes $ Value® i/l(;lfes $ Value* :/E[i(;is $ Value®

Dam Failure 0 0 0 0 0 0 0 0 0 0
Faults 0 0 0 0] 0.55 69,850 7| 3,675,000] 1.55[ 2,325,000
Wildfire 0 0 0 0] 0.61 77,470 14 7,350,000( 2.02| 3,030,000
Flood 0 0 0 0] 0.13 16,510 0.5 262,500f 0.76] 1,140,000
Liquefaction 0 0 0 0 0.7 88,900 57.11| 29,982,750 0 0
Landslide 0 0 0 0 0 0 0 0 0 0
Slope 0 0 0 0] 0.05 6,350 42| 2,205,000 0.29 435,000
Poorly
Drained Soils 0 0 0 0 0 0 0 0 0 0
! Based on figures from 2009 Pre-Disaster Mitigation Plan for Bear River Region, Utah.
2 Based on average replacement cost estimates for gas lines ranging from 2-inches-20 inches in diameter. These cost are
based solely on labor and material costs, and may vary based on time, scope, and site specific variations (Questar, May
2015).
3 Based on estimates from Logan Light and Power, 2015.
* Based on estimates derived from an average 28' wide, 4" thick asphalt county road with gravel subgrade replacement.
Cache County, 2015.
> Based recent Cache County and regional project cost estimates, 2015.

North Logan, UT, Critical Facilities at Risk

Critical Facilities Types
Emergenc ;
Hazard Type . gency Schools/Public Health Care Places of
Services/Law reee reee . Infrastructure
Facilities Facilities Worship
Enforcement
Dam Failure
Faults
2 broadband

Wildfire 1 place of worship | anchors, 1 dam
Flood 1 bridge, 1 dam

North Logan Fire Cache Valley

ani El\;[:,ljjrorth Specia.lty Hosp.ital, 2 bridges, 1 dam,

o8 © . 11 schools Integrity Hospice, 8 places of worship 18 broadband
Department Station, Cache Valley anchors

North Park Police Specialty hospital
Liquefaction Department Mammography
Landslide
Slope
Poorly Drained
Soils

Note: Critical facilites were identifed using multiple data sources including: Utah AGRC, UDOT, Utah Division of Water
Water Resources, and public and community leader input.

6-208



PRE-D1SASTER MITIGATION PLAN - BEAR R1vER REGION, UTAH 2015
North Logan, UT, Agricultural Features at Risk
Lands at Risk Farms & Barns****
Agriculture ) Centur Historic
Hazard Type Prgo duction* Farm Land**| Grazing*** Farmsy Barns
# of Acres # of Farms # of Barns

Dam Failure 0 0 0 0 0
Faults 502.51 630.72 0 0 0
Wildfire 401.09 978.1 0 0 2
Flood 44.12 110.96 0 0 2
Liquefaction 0 0 0 0 0
Landslide 0 0 0 0 0
Slope 117.37 0 0 0 0
Poorly Drained
Soils 0 0 0 0 0

* Lands that are currently associated with agricultural activities involving water related land use, as
described in the 2007 Utah Division of Water Resources, Water Related Land Use dataset.

**Lands that are suitable for farming purposes based on soil type and composition, as describe in the
2013 Natural Resource Conservation Service, SSURGO datasets.
*#* Lands currently associated with grazing allotments identified as part of the Grazing Improvement
Program (Utah AGRC, 2012)
*#** Based on data compiled bv the Bear River Association of Governments.

North Logan, UT, Environmental & Recreational Features at Risk

Environmental Features at Risk Recreational Features at Risk
H W.’etla.nd/ Lakes Streams Parks Trails Amenities
azard Type riparian
# of Acres # of Miles | # of Acres | # of Miles i O.f.
Amenities
Dam Failure 0 0 0 0 0 0
Faults 8.52 0 53 25.54 0.67 3
Wildfire 24.6 0.22 6.84 36.94 0.62 5
Flood 0 0 3.24 9.22 0.3 2
Liquefaction 0 0 0 0 0 0
Landslide 0 0 0 0 0 0
Slope 2.53 0 4.37 33.04 0.35 4
Poorly Drained
Soils 0 0 0 0 0 0

Note: Total acres of land and miles of streams and trails were identifed using multiple datas sources including: Utah
AGRC, U.S. Fish and Wildlife Service, U.S. Forest Service, U.S. Geological Survey, Utah Division of Water
Resources, and public and community leader input.
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residential structures and infrastructure at risk from
flooding in the 100 year floodplain. The floodplain
begins at the mouth of Green Canyon and flows
northeast through the jurisdiction.

Steep Slopes. Hazard mapping identifies
significant risk from steep slopes in much of the
east and northeast sections of the jurisdiction. These
areas along the bench are popular in the valley for
higher value homes and development.

Wildfire. Hazard mapping identifies moder-
ate-to-high wildfire risk areas along the jurisdiction’s
eastern bench and throughout the developed areas
with urban canopy.

Future Development

There is a Canyon Gates Subdivision area that will
in the future have 250 newly constructed homes.

Hazard Mitigation Strategies
Table 78: North Logan Mitigation Strategies

6-210



2015

PRE-D1SASTER MITIGATION PLAN - BEAR R1vER REGION, UTAH

. ) B B o0 ‘ues ) | ) ) Suid P ssod P Kradoxd sadojs doalg s
SDN 'VINEA "dID “[e1opa] “[e00] [BWIUI SO "ULS0T YHON 18007 L10T Mo VIN 90UBUIPIO SPI|spue| & 3uIdo2Adp JO Aiqissod oty a1ojdxy PUE SJUOPISaI aImny 192301q / apiispuer] Ues07T YHON
I N Sdd e o1E1 ‘orty K1isato b “QININISLIUT MOU U SWA)SAS JoP[uLIds [[e)suy J1odoxd)] P w230 o
PUFL 1E1S Sk “ANSaI0d “|eo0] “seid [P yen ‘ueso] yuoN PUEL 1E1S "2atd “Ansalod 910 wmpeN VIN *20BJI0)UI PUE] P[IA 10F A10[dXd 0] ‘Spue| pue ‘A1)sdI0) a1y YIm YIop [ pue spuoprsar axming 1093014 P PP0THHON
Seig ‘Kuno; erur Wad 20077 ‘A)uno, MO’ 0 douerdwos 10§ }od podosd] 00] ue30 Yuo|
q o} Tewturjy quin “uesoT quoN 8207 o} L10T T VIN dIINJ il F 394D PUE SJUSPISOT 2INJ1 109301 poold 00T YHON|
. <Cunon auoe — Kuno)) ayoe) funon 1200 5 syuapIsal 10§ asuodsar pue Suruueyd Kadoxd Syenbue -
OvHd Aunog sYorD [PUHUN ‘SO ‘uedoT yuoN| HUn0D 1800] L1z 4otH VNI fousSiouwo oyenbypes ur Sururel], “sopoo Surping Sunsixa Sunas Pue S)UAPISAI DININJ 199)0IJ Prenbyyed "THHON
MO drqedndd
@wy) |, (o m 1qednddy
150D Anuy $92.1n0g wnipdAl | J1 ‘douerdwo)
$32.N0SY Jwreay uondy IE0Y9) piezey uondIpsLIng
poaewysy | dqqisuodsay | Supuny jenuoled | ‘4SIH) dIIN
M| guoug | 104) uopoy
£aadoag pue sjudpisay dIMyny 3undoId
SHIDHLVILS NOLLVIOILLIN ALINQINJNOD - NVOOT HLION
e . . . o0 ‘ues | . Suid P sod i Kradoxd sadojg doayg s
SDN ‘VINAA ‘dID ‘[e1opa] ‘[eoo] fewuiy| $ON ‘ueSoT YuoN 8007 L10T MO VIN doueurpio apispue| e Surdojoadp jo Anjiqissod oy a10[dxsg PUE SIUSPISA! JUaLING 103701  aplspue] ueSo yuoN
I N Sdd e o1E1 oIty Knisato b “QIMINISLIIUT MOU U SWA)SAS JoP[uLIds [[ejsuy J1odod)] 5 50 o
PUBL 21E1S 21k “ANSalod Jeoo] “seid [P yen ‘uedo] yuoN PUEL 1EIS 2atd “Ansaiod 910 wnmpeN ViN *20BJI0)UI PUE] P[IA 10F A10[dXd 0] ‘Spue| pue ‘A1)s210§ a1ty YIm YIoM [  pue sjuoprsar Juormo 1023014 HUPILM Ue3OTUMHON
Seig ‘Kuno; ewur Waa 20077 ‘AJuno, MO’ 0 douerdwoo 10§ oo podosd] 00] ueso 0)
serg D Tewtury quin “uesoT quoN [e907] o} L10T T VIN dIANJ 1 ) YD) PUE SIUSPISAL JULING 109}01g Ppoold 00T YHON|
. <Cunon auoe - Kuno)) ayoe) funon 200 5 syuapIsal 10§ asuodsar pue Suruueyd Kyradoad| Syenbue -
OvHd Aunog sqoed [PUHN ‘SO ‘uedoT yuoN| HU10D T800] L1z ot VNI fousSiowo oyenbypes ur Sururel], “sapoo Surpying Sunsixa SuNadjA|  pue SJUSPISAI JUSLIND 102)0IJ Prenbyped "THHON
MO drqedndd
) (o Grquanddy
150D Anuyg $92.1n0§ ‘wnipadpy | J1 ‘9duerduwo)
$32.N0SY ureay uondy 1079} piezey uondIpsLIng
paewysy | dqqisuodsay | Supuny jenuoled | ‘4SIH) dIIN
HLL Auog | 10g) uondoy

£yaadoag pue SyuIPISAY JUIIT

) 3undd)0.1g

SHIDHLVILS NOLLVIOILLIN ALINNINJNOD - NVOOT HLION

6-211



PRE-D1SASTER MITIGATION PLAN - BEAR R1vER REGION, UTAH

2015

PARADISE

Analysis of hazard risk involving the community of
Paradise revealed that there is potential risk resulting
from dam break, flood, and wildfire. These haz-
ards have varying potential to impact life, property,
infrastructure, agriculture, and environmental fea-
tures within the municipal boundary. See the follow-
ing tables for more detailed descriptions of potential
losses associated with each natural hazard analyzed
in the risk assessment.

Table 79: Paradise Town Potential Loss Figures

Natural Hazards

Current Development

Dam Failure. Hazard mapping identifies
dam failure risk to some residential structures and
infrastructure in the southwest corner of the jurisdic-
tion.

Flood. Hazard mapping identifies several
residential structures and infrastructure at risk from
flooding in the 100 year floodplain. The floodplain
enters the town from Hyrum Canyon to the east and

Paradise, UT, Residential & Commercial Development at Risk

. Res1denIt{1iaslkUnlts at Commercial Units at Risk
Hazard Type ~Res1fients .
At RIsk™ 14 ypits $ Value** |# Units| $ Value** J IEOEUEL
Revenue Loss***
Dam Failure 26 8 1,804,107 0 0 0
Faults 0 0 0 0 0 0
Wildfire 505 156 27,587,782 7 699,974 4,821,019
Flood 100 31 6,158,907 1 35,813 688,717
Liquefaction 0 0 0 0 0 0
Landslide 0 0 0 0 0 0
Slope 0 0 0 0 0 0
Poorly Drained
Soils 0 0 0 0 0 0

Survey, which is 3.24.

County IT personnel.

* Based on average persons per owner household for Cache County from 2013 American Community
** Current Market Value per parcel, including building and land values. Data was provided by Cache

*#* Based on average sales, receipts, or value of shipments of firms with or without paid employees,
per firm ($688,717 per firm). Derived from 2007 Survey of Business Owners for Cache County, US
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Paradise, UT, Infrastructure at Risk
Infrastructure at Risk

Natural G Electrical P
Railroad Lines 4 ura as e rl,c at tower Roads Canals
Hazard Lines lines
Type
# of # of # of # of # of
Value' Value? Value?® Value?* Value®

miles | ® VU Insites | ¥ YU Ingites | 3 YU (nrites | ¥ Miles |
Dam Failure 0 0 0 0 0 0] 0.26 136,500 0 0
Faults 0 0 0 0 0 0 0 0 0 0
Wildfire 0 0 0 0 0 0] 1.68 882,000 0.65 975,000
Flood 0 0 0 0 0 0] 0.79 414,7501 1.55] 2,325,000
Liquefaction 0 0 0 0 0 of 14.71| 7,722,750 0 0
Landslide 0 0 0 0 0 0 0 0 0 0
Slope 0 0 0 0 0 0 0 0l 0.05 75,000
Poorly
Drained Soils 0 0 0 0 0 0 0 0 0 0

! Based on figures from 2009 Pre-Disaster Mitigation Plan for Bear River Region, Utah.

2 Based on average replacement cost estimates for gas lines ranging from 2-inches-20 inches in diameter. These cost are
based solely on labor and material costs, and may vary based on time, scope, and site specific variations (Questar, May
2015).

* Based on estimates from Logan Light and Power, 2015.

* Based on estimates derived from an average 28' wide, 4" thick asphalt county road with gravel subgrade replacement.
Cache County, 2015.

> Based recent Cache County and regional project cost estimates, 2015.

Paradise, UT, Critical Facilities at Risk
Critical Facilities Types
Hazard Type Emf!rgency Schools/Public Health Care Places of
Services/Law ores v . Infrastructure
Facilities Facilities Worship
Enforcement
Dam Failure
Faults
Paradise Fire and

EMS, Paradise Fire 3 broadband
Wildfire Department anchors
Flood

4 broadband
anchors, 2 places of
worship, Paradise
Fire and EMS,
Paradise Fire

Liquefaction Department
Landslide
Slope
Poorly Drained
Soils
Note: Critical facilites were identifed using multiple data sources including: Utah AGRC, UDOT, Utah Division of Water
Water Resources, and public and community leader input.
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Paradise, UT, Agricultural Features at Risk
Lands at Risk Farms & Barns****
Agriculture . Centur Historic
Hazard Type Prgo duction* Farm Land**| Grazing*** Farmsy Barns
# of Acres # of Farms # of Barns

Dam Failure 11.43 25.24 0 0 0
Faults 0 0 0 0 0
Wildfire 39.51 169.24 0 0 1
Flood 14.98 43.63 0 0 0
Liquefaction 0 0 0 0 0
Landslide 0 0 0 0 0
Slope 0.75 0 0 0 0
Poorly Drained
Soils 0 0 0 0 0
* Lands that are currently associated with agricultural activities involving water related land use, as
described in the 2007 Utah Division of Water Resources, Water Related Land Use dataset.
**[ands that are suitable for farming purposes based on soil type and composition, as describe in the
2013 Natural Resource Conservation Service, SSURGO datasets.
*#* Lands currently associated with grazing allotments identified as part of the Grazing Improvement
Program (Utah AGRC, 2012)
k*** Based on data compiled by the Bear River Association of Governments.

Paradise, UT, Environmental & Recreational Features at Risk

Environmental Features at Risk Recreational Features at Risk
H W.’etla.nd/ Lakes Streams Parks Trails Amenities
azard Type riparian
# of Acres # of Miles | # of Acres | # of Miles i O,f,
Amenities
Dam Failure 0 0 0 0 0 0
Faults 0 0 0 0 0 0
Wildfire 2.84 0 0.67 5.87 0 0
Flood 10.58 0 1.89 0 0 0
Liquefaction 0 0 0 0 0 0
Landslide 0 0 0 0 0 0
Slope 0 0 0.03 0 0 0
Poorly Drained
Soils 0 0 0 0 0 0

Note: Total acres of land and miles of streams and trails were identifed using multiple datas sources including: Utah
AGRC, U.S. Fish and Wildlife Service, U.S. Forest Service, U.S. Geological Survey, Utah Division of Water
Resources, and public and community leader input.
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flows southeast and northwest along Paradise Canal.

Wildfire. Hazard mapping identifies moder-
ate-to-high wildfire risk in areas along the eastern
bench and throughout the jurisdiction’s urban cano-

py-
Future Development

No concerns involving potential future development
within Paradise were reported by town representa-
tives.

Hazard Mitigation Strategies

Table 80: Paradise Town Mitigation Strategies
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PROVIDENCE

Analysis of hazard risk involving the community
of Providence revealed that there is potential risk
resulting from earthquakes, flood, landslides, liq-

uefaction, steep slopes and wildfire. These hazards
have varying potential to impact life, property, in-
frastructure, agriculture, and environmental features
within the municipal boundary. See the following

ary.

tables for more detailed descriptions of potential
losses associated with each natural hazard analyzed
in the risk assessment.

Table 81: Providence Potential Loss Figures

Natural Hazards

Current Development

Earthquake. Hazard mapping identifies sev-
eral structures and infrastructure at risk from surface
fault rupture. Areas of concern are located along the
fault that runs along the jurisdiction’s eastern bound-

Flood. Hazard mapping identifies several
residential structures and infrastructure at risk from
flooding in the 100 year floodplain. The Cache
County Storm Water Analysis report suggests that

Providence, UT, Residential & Commercial Development at Risk

. Res1denlt{:1sll(Unlts at Commercial Units at Risk
Hazard Type ~Res1flents at :
Risk* # Units $ Value** # Units $ Value** $ Botential

Revenue Loss***

Dam Failure 0 0 0 0 0 0

Faults 198 61 25,486,202 2 655,448 1,377,434

Wildfire 2,709 836 225,175,521 6 8,055,898 4,132,302

Flood 233 72 22,424,862 10 7,314,905 6,887,170

Liquefaction 586 181 48,686,729 60 55,109,506 41,323,020

Landslide 275 85 29,313,515 0 0 0

Slope 421 130 42,652,140 0 0 0

Poorly Drained

Soils 0 0 0 0 0 0

is 3.24.

personnel.

* Based on average persons per owner household for Cache County from 2013 American Community Survey, which
** Current Market Value per parcel, including building and land values. Data was provided by Cache County IT

*** Based on average sales, receipts, or value of shipments of firms with or without paid employees, per firm
($688,717 per firm). Derived from 2007 Survey of Business Owners for Cache County, US Census Bureau.
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Providence, UT, Infrastructure at Risk
Infrastructure at Risk

tural Electrical P
Railroad Lines N u?a £26 ec rl.ca ower Roads Canals
Hazard Lines lines
Type
# of # of # of # of # of
Value' Value? Value? Value? Value®

miles | ¥ VU nvgites | ¥ VAU Inites | ¥ VAU Inmites | $ V21U |nites | B V2
Dam Failure 0 0 0 0 0 0 0 0 0
Faults 0 0 0 0 4.1 520,700 1.57 824,250 0.01 15,000
Wildfire 0 0 0 0] 3.87 491,490 7.771 4,079,250 0.56 840,000
Flood 0 0 0 0 0 0] 0.35 183,7501 0.08 120,000
Liquefaction 0 0 0 0] 4.87 618,490 40.89| 21,467,250] 1.88] 2,820,000
Landslide 0 0 0 0] 091 115,570 1.04 546,000 0 0
Slope 0 0 0 0] 1.37 173,990 1.51 792,750 0 0
Poorly
Drained Soils 0 0 0 0 0 0 0 0 0 0

! Based on figures from 2009 Pre-Disaster Mitigation Plan for Bear River Region, Utah.

2 Based on average replacement cost estimates for gas lines ranging from 2-inches-20 inches in diameter. These cost are
based solely on labor and material costs, and may vary based on time, scope, and site specific variations (Questar, May
2015).

3 Based on estimates from Logan Light and Power, 2015.

* Based on estimates derived from an average 28' wide, 4" thick asphalt county road with gravel subgrade replacement.
Cache County, 2015.

> Based recent Cache County and regional project cost estimates, 2015.

Providence, UT, Critical Facilities at Risk
Critical Facilities Types
Hazard Type Emfargency Schools/Public Health Care Places of
Services/Law erese eress . Infrastructure
Facilities Facilities Worship
Enforcement
Dam Failure
Faults
Wildfire 2 places of worship
Flood
FTIITOSC rOSpPICC,
CNS Community
] Hospice,
Providence ~|Providence Assisted
Hepma o) g Sou | ssarvontp| 12
Cache Valley
School Clinic, Cache
Valley Assisted
Liquefaction Living
Landslide
Slope
Poorly Drained
Soils
Note: Critical facilites were identifed using multiple data sources including: Utah AGRC, UDOT, Utah Division of Water
Water Resources, and public and community leader input.
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Providence, UT, Agricultural Features at Risk
Lands at Risk Farms & Barns****
Agriculture ) Centur Historic
Hazard Type Prgo duction* Farm Land**| Grazing*** Farmsy Barns
# of Acres # of Farms # of Barns

Dam Failure 0 0 0 0 0
Faults 161.62 183.83 0 0 0
Wildfire 193.42 514.4 0 0 0
Flood 1.16 24.92 0 0 0
Liquefaction 119.67 285.08 0 0 1
Landslide 9.67 49.57 0 0 0
Slope 57.16 0 0 0 0
Poorly Drained
Soils 0 0 0 0 0

* Lands that are currently associated with agricultural activities involving water related land use, as
described in the 2007 Utah Division of Water Resources, Water Related Land Use dataset.

**Lands that are suitable for farming purposes based on soil type and composition, as describe in the
2013 Natural Resource Conservation Service, SSURGO datasets.
*#* Lands currently associated with grazing allotments identified as part of the Grazing Improvement
Program (Utah AGRC, 2012)
k*** Based on data compiled bv the Bear River Association of Governments.

Providence, UT, Environmental & Recreational Features at Risk

Environmental Features at Risk Recreational Features at Risk
H VYetla.nd/ Lakes Streams Parks Trails Amenities
azard Type riparian
# of Acres # of Miles | # of Acres | # of Miles i O,f .
Amenities
Dam Failure 0 0 0 0 0 0
Faults 0.88 0 2.38 0 1.71 4
Wildfire 16.9 0.32 2.9 0.74 0.76 3
Flood 12.18 0 0.64 0.53 0 0
Liquefaction 12.09 0 0.95 0.68 0 0
Landslide 0 0 0.38 0 03 1
Slope 0.01 0 0.62 0 1.47 2
Poorly Drained
Soils 0 0 0 0 0 0

Note: Total acres of land and miles of streams and trails were identifed using multiple datas sources including: Utah
AGRC, U.S. Fish and Wildlife Service, U.S. Forest Service, U.S. Geological Survey, Utah Division of Water
Resources, and public and community leader input.
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capacity deficiency exists on the Lower Millville
Providence Canal as the canal nears 500 South, 400
South, 200 South, 100 South and 100 North. Defi-
ciencies also exist on the Upper Millville Providence
Canal near 580 South, 300 South, 200 South, Center
St., 200 North (JUB Engineering, 2003).

Landslides. Hazard mapping identifies risk
from landslides in the northeast bench and drainages
of the jurisdiction. There are also areas of concern
north of Spring Creek and uphill from the Von Baer
Park.

Liquefaction. Hazard mapping identifies
moderate-to-high liquefaction risk to several struc-
tures and infrastructure in much of the jurisdiction
that is west of Main Street.

Steep Slopes. Hazard mapping identifies
significant risk from steep slopes to residential struc-
tures and infrastructure along the eastern bench of
the jurisdiction. This area is popular for high value
homes and development.

Wildfire. Hazard mapping identifies moder-
ate-to-high wildfire risk areas along the jurisdiction’s
eastern bench and throughout the urban canopy that
extends west from the Cache-Wasatch Mountains.

Future Development

There is potential development on the east side of
the city within the foothills. In this area some pos-
sible hazards that could be a potential risk include:
flooding, landslide, and wildfires.

Hazard Mitigation Strategies

Table 82: Providence Mitigation Strategies
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RICHMOND Natural Hazards

Analysis of hazard risk involving the community Current Development

of Richmond revealed that there is potential risk o )
resulting from earthquakes, flood, steep slopes Earthquake. Hazard mapping identifies

and wildfire. These hazards have varying potential some structures and infrastructure at risk from

to impact life, property, infrastructure, agriculture, surface fault rupture. Areas of concern are along the
and environmental features within the municipal fault that runs along the jurisdiction’s eastern bound-

boundary. See the following tables for more detailed  ary,

descriptions of potential losses associated with each

natural hazard analyzed in the risk assessment. Flood. Hazard mapping identifies several
residential structures and infrastructure at risk from

Table 83: Richmond City Potential Loss Figures flooding in the 100 year floodplain. The flood threat

Richmond, UT, Residential & Commercial Development at Risk
. Resnd:tnlt;iz;lkUnlts Commercial Units at Risk
Hazard Type ~Residents at :
Risk* # $ Value** # $ Value** $ Potential

Units Units Revenue Loss***
Dam Failure 0 0 0 0 0 0
Faults 26 8 1,759,394 0 0 0
Wildfire 311 96| 15,070,534 12 2,088,811 8,264,604
Flood 156 48 9,678,747 41 21,735,770 2,754,868
Liquefaction 0 0 0 0 0 0
Landslide 0 0 0 0 0 0
Slope 269 83| 18,324,959 3 1,536,814 2,066,151
Poorly Drained
Soils 0 0 0 0 0 0
* Based on average persons per owner household for Cache County from 2013 American Community
Survey, which is 3.24.
** Current Market Value per parcel, including building and land values. Data was provided by Cache
County IT personnel.
*#* Based on average sales, receipts, or value of shipments of firms with or without paid employees, per
firm ($688,717 per firm). Derived from 2007 Survey of Business Owners for Cache County, US Census
Bureau.
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Richmond, UT, Infrastructure at Risk

Infrastructure at Risk
Natural G Electrical P
Railroad Lines a uf*a as ec rl.ca ower Roads Canals
Hazard Lines lines
Type
# of # of # of # of # of
Value' Value? Value? Value* Value®
iles | ¥ V21U Iniites | $ V21U Inmites | 3 V21U [nvgites | 3 VAU | ntes | B V21U
Dam Failure 0 0 0 0 0 0 0 0 0 0
Faults 0 0 0 0 0 0l 0.58 304,500 0.4 600,000
Wildfire 0 0 0 0 0 0l 0.53 278,250f 0.55 825,000
Flood 0.07 105,000f 0.17 238,000 0 0l 0.93 488,250] 0.16 240,000
Liquefaction 1.45( 2,175,000 0 0 0 0f 25.91] 13,602,750 0 0
Landslide 0 0 0 0 0 0 0 0 0 0
Slope 0 0 0 0 0 0] 2.621 1,375,500 0.92] 1,380,000
Poorly
Drained Soils 0 0 0 0 0 0 0 0 0 0

! Based on figures from 2009 Pre-Disaster Mitigation Plan for Bear River Region, Utah.

2 Based on average replacement cost estimates for gas lines ranging from 2-inches-20 inches in diameter. These cost are
based solely on labor and material costs, and may vary based on time, scope, and site specific variations (Questar, May
2015).

3 Based on estimates from Logan Light and Power, 2015.

* Based on estimates derived from an average 28' wide, 4" thick asphalt county road with gravel subgrade replacement.
Cache County, 2015.

> Based recent Cache County and regional project cost estimates, 2015.

Richmond, UT, Critical Facilities at Risk

Critical Facilities Types
Emergenc -

Hazard Type . gency Schools/Public Health Care Places of

Services/Law erese erese . Infrastructure

Facilities Facilities Worship

Enforcement
Dam Failure
Faults
Wildfire 1 broadband anchor
Flood

Richmond Fire and | g, o pine Middle | 10 broadband
EMS, Richmond 2 places of worship
. . . School, Park School anchors

Liquefaction Fire Department
Landslide
Slope
Poorly Drained
Soils

Note: Critical facilites were identifed using multiple data sources including: Utah AGRC, UDOT, Utah Division of Water
Water Resources, and public and community leader input.
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Richmond, UT, Agricultural Features at Risk
Lands at Risk Farms & Barns****
Agriculture ) Centur Historic
Hazard Type Prgo duction* Farm Land**| Grazing*** Farmsy Barns
# of Acres # of Farms # of Barns

Dam Failure 0 0 0 0 0
Faults 43.49 14.19 0 0 0
Wildfire 21.35 67.49 0 1 2
Flood 36.5 81.64 0 0 0
Liquefaction 0 0 0 0 0
Landslide 0 0 0 0 0
Slope 212.19 0 0 0 0
Poorly Drained

Soils 0 0 0 0 0

* Lands that are currently associated with agricultural activities involving water related land use, as
described in the 2007 Utah Division of Water Resources, Water Related Land Use dataset.

**Lands that are suitable for farming purposes based on soil type and composition, as describe in the
2013 Natural Resource Conservation Service, SSURGO datasets.
*#* Lands currently associated with grazing allotments identified as part of the Grazing Improvement
Program (Utah AGRC, 2012)
k*** Based on data compiled bv the Bear River Association of Governments.

Richmond, UT, Environmental & Recreational Features at Risk

Environmental Features at Risk Recreational Features at Risk
H W.’etla.nd/ Lakes Streams Parks Trails Amenities
azard Type riparian
# of Acres # of Miles | #of Acres | # of Miles # o.f .
Amenities
Dam Failure 0 0 0 0 0 0
Faults 0 0 0.39 0 0.44 2
Wildfire 0.09 0 0.62 3.52 0.22 1
Flood 12.36 0 2.59 0 0 0
Liquefaction 0 0 0 0 0 0
Landslide 0 0 0 0 0 0
Slope 5.76 0 2.02 0 0.47 2
Poorly Drained
Soils 0 0 0 0 0 0

Note: Total acres of land and miles of streams and trails were identifed using multiple datas sources including: Utah
AGRC, U.S. Fish and Wildlife Service, U.S. Forest Service, U.S. Geological Survey, Utah Division of Water
Resources, and public and community leader input.
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comes from City Creek, a small tributary that drains
a portion of the fairly steep mountains to the east of
Richmond City. Richmond has about 50 structures
at risk, mostly along City Creek, and a few more to
the north along Cherry Creek. Even though a large
portion of the city is identified as being in the 100
year flood plain, no significant flooding has occurred
historically on City Creek. A large portion of the
stream flow can be diverted into an irrigation canal
above Richmond City. This may help to moderate
the impacts of high stream flows.

Steep Slopes. Hazard mapping identifies sig-
nificant risk to residential structures and infrastruc-
ture from steep slopes in much of the jurisdiction’s
eastern bench. This area is popular for high value
homes and new development.

Wildfire. Hazard mapping identifies mod-
erate-to-high wildfire risk areas along the eastern
bench of the jurisdiction.

Future Development

No concerns involving potential future development
within Richmond were reported by city representa-
tives.

Hazard Mitigation Strategies

Table 84: Richmond City Mitigation Strategies
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RIVER HEIGHTS Natural Hazards

Analysis of hazard risk involving the community of Current Development

River Heights revealed that there is potential risk . o )
resulting from dam break, flood, liquefaction, Dam Failure. Hazard mapping identifies

steep slopes and wildfire. These hazards have vary- dam failure risk to several residential structures and
ing potential to impact life, property, infrastructure,  infrastructure below First Dam. This threat is located

agriculture, and environmental features within the on the south side of the Logan River in low eleva-
municipal boundary. See the following tables for tion areas throughout the jurisdiction.

more detailed descriptions of potential losses associ-

ated with each natural hazard analyzed in the risk Flood. Hazard mapping identifies some
assessment. residential structures and infrastructure at risk from

flooding in the 1 fl lain. This threat i
Table 85: River Heights Potential Loss Figures ooding in the 100 year floodplain. This threat is

River Heights, UT, Residential & Commercial Development at Risk

. ReSIdenlt{l?slkUmts at Commercial Units at Risk
Thverd T ~Res151ents at :
Risk* # Units | $ Value** | # Units | $ Value** $ Potential

Revenue Loss***

Dam Failure 165 51 29,479,465 0 0 0

Faults 0 0 0 0 0 0

Wildfire 136 42 14,521,972 0 0 0

Flood 32 10 2,561,785 0 0 0

Liquefaction 227 70 33,517,176 3 1,453,693 2,066,151

Landslide 0 0 0 0 0 0

Slope 110 34 13,007,114 0 0 0

Poorly Drained

Soils 0 0 0 0 0 0

* Based on average persons per owner household for Cache County from 2013 American Community Survey, which
is 3.24.

** Current Market Value per parcel, including building and land values. Data was provided by Cache County IT
personnel.

*#* Based on average sales, receipts, or value of shipments of firms with or without paid employees, per firm
($688,717 per firm). Derived from 2007 Survey of Business Owners for Cache County, US Census Bureau.
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River Heights, UT, Infrastructure at Risk
Infrastructure at Risk
H Railroad Lines Natural Gas Electri.c al Power Roads Canals
azard Lines lines
Type

i/l(;lfes $ Value' i/[(;lfes $ Value? ifl(;lfes $ Value® ﬁfl(:fes $ Value* lf/éli(;is $ Value®
Dam Failure 0 0 0 0 0 0 0.6 315,000 0.04 60,000
Faults 0 0 0 0 0 0 0 0 0 0
Wildfire 0 0 0 0 0 0] 0.31 162,750 0 0
Flood 0 0 0 0 0 0] 0.02 10,500 0 0
Liquefaction 0 0 0 0 0 0] 9.711 5,097,750] 0.91| 1,365,000
Landslide 0 0 0 0 0 0 0 0 0
Slope 0 0 0 0 0 0] 0.37 194,250 0.16 240,000
Poorly
Drained Soils 0 0 0 0 0 0 0 0 0 0
! Based on figures from 2009 Pre-Disaster Mitigation Plan for Bear River Region, Utah.
2 Based on average replacement cost estimates for gas lines ranging from 2-inches-20 inches in diameter. These cost are
based solely on labor and material costs, and may vary based on time, scope, and site specific variations (Questar, May
2015).
* Based on estimates from Logan Light and Power, 2015.
* Based on estimates derived from an average 28' wide, 4" thick asphalt county road with gravel subgrade replacement.
Cache County, 2015.
> Based recent Cache County and regional project cost estimates, 2015.

River Heights, UT, Critical Facilities at Risk
Critical Facilities Types
Hazard Type Em.ergency Schools/Public Health Care Places of
Services/Law ereee reee . Infrastructure
Facilities Facilities Worship
Enforcement
Dam Failure
Faults
Wildfire
Flood
River Heights
Elementary School, . 3 broadband
PrivaterS}.]chool, I'place of worship anchors
Liquefaction Home School
Landslide
Slope
Poorly Drained
Soils
Note: Critical facilites were identifed using multiple data sources including: Utah AGRC, UDOT, Utah Division of Water
Water Resources, and public and community leader input.
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River Heights, UT, Agricultural Features at Risk
Lands at Risk Farms & Barns****
Agriculture . Centur Historic
Hazard Type Prgo duction® Farm Land**| Grazing*** Farmsy Barns
# of Acres # of Farms # of Barns
Dam Failure 9.68 27.64 0 0 0
Faults 0 0 0 0 0
Wildfire 6.52 19.27 0 0 0
Flood 0.28 3.49 0 0 0
Liquefaction 26.83 54.81 0 0 0
Landslide 0 0 0 0 0
Slope 0.02 0 0 0 0
Poorly Drained
Soils 0 0 0 0 0

* Lands that are currently associated with agricultural activities involving water related land use, as
described in the 2007 Utah Division of Water Resources, Water Related Land Use dataset.

**Lands that are suitable for farming purposes based on soil type and composition, as describe in the
2013 Natural Resource Conservation Service, SSURGO datasets.
*#* Lands currently associated with grazing allotments identified as part of the Grazing Improvement
Program (Utah AGRC, 2012)
**** Based on data compiled by the Bear River Association of Governments.

River Heights, UT, Environmental & Recreational Features at Risk

Environmental Features at Risk Recreational Features at Risk
V&.’etla.nd/ Lakes Streams Parks Trails Amenities
Hazard Type riparian
# of Acres # of Miles | # of Acres | # of Miles i O.f.
Amenities
Dam Failure 4.12 0 0 0 0 0
Faults 0 0 0 0 0 0
Wildfire 0 0.29 0 0 0 0
Flood 1.22 0 0.22 0.02 0 0
Liquefaction 11.34 0 0.04 0.03 0 0
Landslide 0 0 0 0 0 0
Slope 0.14 0 0 0 0 0
Poorly Drained
Soils 0 0 0 0 0 0

Note: Total acres of land and miles of streams and trails were identifed using multiple datas sources including: Utah
AGRC, U.S. Fish and Wildlife Service, U.S. Forest Service, U.S. Geological Survey, Utah Division of Water
Resources, and public and community leader input.
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from Dry Canyon/Spring Creek that enters the juris-
diction from the south and flow along its southern
boundary to the west.

Liquefaction. Hazard mapping identifies
moderate-to-high liquefaction risk to several struc-
tures and infrastructure extending west through the
boundary of the jurisdiction around 400 West.

Steep Slopes. Hazard mapping identifies
some risk from steep slopes to residential structures
and infrastructure in the northeast portion of the ju-
risdiction’s eastern bench. There are also some areas
leading down to “The Island” north of the jurisdic-
tion.

Wildfire. Hazard mapping identifies moder-
ate-to-high wildfire risk areas along the jurisdiction’s
eastern bench and extending west into the urban
canopy.

Future Development

No concerns involving potential future development
within River Heights were reported by city represen-
tatives.

Hazard Mitigation Strategies
Table 86: River Heights Mitigation Strategies
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SMITHFIELD

Analysis of hazard risk involving the community
of Smithfield revealed that there is potential risk
resulting from earthquakes, flood, steep slopes

and wildfire. These hazards have varying potential
to impact life, property, infrastructure, agriculture,
and environmental features within the municipal
boundary. See the following tables for more detailed
descriptions of potential losses associated with each
natural hazard analyzed in the risk assessment.

Table 87: Smithfield Potential Loss Figures

Natural Hazards

Current Development

Earthquake. Hazard mapping identifies sev-
eral structures and infrastructure at risk from surface
fault rupture. There are two forks of the fault dam-
age zone that run parallel along the eastern bench of
the Cache-Wasatch Mountains. This threatens devel-
opment along the jurisdiction’s far eastern boundary,
and also along the secondary fault line that bisects

the area between U.S. 91/Main Street and the eastern
boundary of the jurisdiction.

Smithfield, UT, Residential & Commercial Development at Risk
. Res1den1t;ia;ll(Unlts at Commercial Units at Risk
Hazard Type ~Res1fients at :
e # Units | $ Value** | # Units | $ Value** DL

Revenue Loss***

Dam Failure 0 0 0 0 0 0

Faults 1,160 358 85,751,065 2 386,861 1,377,434

Wildfire 6,600 2,037 371,562,670 40 14,372,411 27,548,680

Flood 632 195 38,263,597 11 2,309,198 7,575,887

Liquefaction 0 0 0 0 0 0

Landslide 19 6 1,705,658 0 0 0

Slope 382 118 29,701,233 0 0 0

Poorly Drained

Soils 0 0 0 0 0 0

is 3.24.

personnel.

* Based on average persons per owner household for Cache County from 2013 American Community Survey, which
** Current Market Value per parcel, including building and land values. Data was provided by Cache County IT

*** Based on average sales, receipts, or value of shipments of firms with or without paid employees, per firm
($688,717 per firm). Derived from 2007 Survey of Business Owners for Cache County, US Census Bureau.
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Smithfield, UT, Infrastructure at Risk
Infrastructure at Risk
H Railroad Lines Natuf‘al Gas Electri.cal Power Roads Canals
azard Lines lines
Type
i/[(;lfes $ Value' i/l(;lfes $ Value? ;[(;lfes $ Value® ;[(;lfes $ Value* lgli(is $ Value®

Dam Failure 0 0 0 0 0 0 0 0 0 0
Faults 0 0 0 0 0 0] 7.51 3,942,750 1.61| 2,415,000
Wildfire 0.55 825,000 0 0] 0.02 2,540| 13.68| 7,182,000( 7.89] 11,835,000
Flood 0.15 225,000f 0.09 126,000 0 0] 3.99( 2,094,750 3.42| 5,130,000
Liquefaction 2.86( 4,290,000 0 0] 0.42 53,340 63.91| 33,552,750 0
Landslide 0 0 0 0 0 0] 0.07 36,750 0 0
Slope 0 0 0 0] 0.09 11,430 1.07 561,750 0.51 765,000
Poorly
Drained Soils 0 0 0 0 0 0 0 0 0 0
! Based on figures from 2009 Pre-Disaster Mitigation Plan for Bear River Region, Utah.
2 Based on average replacement cost estimates for gas lines ranging from 2-inches-20 inches in diameter. These cost are
based solely on labor and material costs, and may vary based on time, scope, and site specific variations (Questar, May
2015).
3 Based on estimates from Logan Light and Power, 2015.
* Based on estimates derived from an average 28' wide, 4" thick asphalt county road with gravel subgrade replacement.
Cache County, 2015.
® Based recent Cache County and regional project cost estimates, 2015.

Smithfield, UT, Critical Facilities at Risk

Critical Facilities Types
Emergenc .
Hazard Type . gency Schools/Public Health Care Places of
Services/Law el s . Infrastructure
Facilities Facilities Worship
Enforcement
Dam Failure
Faults 1 place of worship
Smithfield Fire and
EMS, Smithfield Smithfield Clinic, | place of worshi 7 broadband
Fire Department, Summit Clinic P worsip anchors
Wildfire Smithfield Police
Flood
Smithfield Police Birch Creek
Department, Elementary, Sunrise| Smithfield Health
. . . .. . . 15 broadband
Smithfield Fire and | School, Sky View Clinic, Summit |9 places of worship anchors. 1 dam
EMS, Smithfield High, Summit Clinic ’
Liquefaction Fire Department School
Landslide
Slope 1 dam

Poorly Drained
Soils

Note: Critical facilites were identifed using multiple data sources including: Utah AGRC, UDOT, Utah Division of Water
Water Resources, and public and community leader input.
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Smithfield, UT, Agricultural Features at Risk
Lands at Risk Farms & Barns****
Agriculture . Centur Historic
Hazard Type Prgo duction® Farm Land**| Grazing*** Farmsy Barns
# of Acres # of Farms | # of Barns

Dam Failure 0 0 0 0 0
Faults 105.82 396.17 0 0 0
Wildfire 56.03 888.8 0 0 1
Flood 14.93 156.9 0 0 0
Liquefaction 0 0 0 0 0
Landslide 0 1.68 0 0 0
Slope 54.44 0 0 0 0
Poorly Drained
Soils 0 0 0 0 0
* Lands that are currently associated with agricultural activities involving water related land use, as
described in the 2007 Utah Division of Water Resources, Water Related Land Use dataset.
**Lands that are suitable for farming purposes based on soil type and composition, as describe in the
2013 Natural Resource Conservation Service, SSURGO datasets.
*#* Lands currently associated with grazing allotments identified as part of the Grazing Improvement
Program (Utah AGRC, 2012)
k*** Based on data compiled bv the Bear River Association of Governments.

Smithfield, UT, Environmental & Recreational Features at Risk
Environmental Features at Risk Recreational Features at Risk
Hazard Type z;;l:il;i/ Lakes Streams Parks Trails Amenities
. . # of
# of Acres # of Miles | #of Acres | # of Miles "
Amenities
Dam Failure 0 0 0 0 0 0
Faults 1.25 1.25 2.38 14.23 0 0
Wildfire 2.4 1.14 3.71 66.62 0 0
Flood 5.28 0 3.57 0 0 0
Liquefaction 0 0 0 63.37 0 0
Landslide 0 0 0.06 0 0 0
Slope 0 0.3 0.67 14.24 0.03 0
Poorly Drained
Soils 0 0 0 0 0 0
Note: Total acres of land and miles of streams and trails were identifed using multiple datas sources including: Utah
AGRC, U.S. Fish and Wildlife Service, U.S. Forest Service, U.S. Geological Survey, Utah Division of Water
Resources, and public and community leader input.
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Flood. Hazard mapping identifies several
residential structures and infrastructure at risk from
flooding in the 100 year floodplain. There are over
200 structures in the floodplain, with the majority
in the Summit Creek drainage through the middle
of town. However, in post-settlement history the
impacts to Smithfield residences have been mini-
mal from Summit Creek. During the 1983 flooding
that impacted nearly the whole state; Smithfield did
experience some rising flows in Summit Creek that
were contained by sandbagging. There are also some
structures in the floodplain in the drainage north of
Saddleback Road.

Steep Slopes. Hazard mapping identifies
significant risk from steep slopes in much of the ju-
risdiction’s eastern bench area. There are also steep
slope risks that extend into the jurisdiction on both
sides of the Smithfield Canyon/Summit Creek drain-
age.

Wildfire. Hazard mapping identifies moder-
ate-to-high wildfire risk areas along the jurisdiction’s
eastern bench and extending into the urban canopy.

Future Development

No concerns involving potential future development
within Smithfield were reported by city representa-
tives.

Hazard Mitigation Strategies
Table 88: Smithfield City Mitigation Strategies
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TRENTON

Analysis of hazard risk involving the community of
Trenton revealed that there is potential risk resulting
from earthquakes, flood, landslides, liquefaction,
steep slopes and wildfire. These hazards have vary-
ing potential to impact life, property, infrastructure,
agriculture, and environmental features within the
municipal boundary. See the following tables for
more detailed descriptions of potential losses associ-
ated with each natural hazard analyzed in the risk
assessment.

Table 89: Trenton Town Potential Loss Figures

Natural Hazards

Current Development

Earthquake. Hazard mapping identifies sev-
eral structures and infrastructure at risk from surface
fault rupture. Areas of concern are located along the
fault damage zone that runs north to south along
the jurisdiction’s western bench. This area is mostly
used for agricultural production with railroad and
other critical utilities.

Flood. Hazard mapping identifies several
residential structures and infrastructure at risk from

Trenton, UT, Residential & Commercial Development at Risk

. ReSIdenlt{l?slkUmts at Commercial Units at Risk
Thverd T ~Res151ents at :
Risk* # Units | $ Value** | #Units | $ Value** s

Revenue Loss***

Dam Failure 0 0 0 0 0 0

Faults 62 19 3,628,922 2 346,985 1,377,434

Wildfire 123 38 5,213,718 3 1,883,341 2,066,151

Flood 49 15 2,810,743 1 439,925 688,717

Liquefaction 42 13 2,288,090 0 0 0

Landslide 16 5 1,252,786 0 0 0

Slope 0 0 1 216,710 688,717

Poorly Drained

Soils 0 0 0 0 0 0

is 3.24.

personnel.

* Based on average persons per owner household for Cache County from 2013 American Community Survey, which
** Current Market Value per parcel, including building and land values. Data was provided by Cache County IT

*** Based on average sales, receipts, or value of shipments of firms with or without paid employees, per firm
($688,717 per firm). Derived from 2007 Survey of Business Owners for Cache County, US Census Bureau.

6-237
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Trenton UT, Infrastructure at Risk
Infrastructure at Risk
Natural Gas | Electrical Power
Railroad Lines . X Roads Canals
Hazard Lines lines
Type
# of # of # of # of # of
Value' Value? Value® Value* Value®

Miles 3 Miles $ Miles 3 Miles $ Miles $
Dam Failure 0 0 0 0 0 0 0 0 0 0
Faults 1.27] 1,905,000 0.28 392,000 0 0] 4.52] 2,373,000( 2.63] 3,945,000
Wildfire 0.39 585,000 0 0 0 0l 0.89 467,250 0.08 120,000
Flood 0.16 240,000f 0.61 854,000 0 o1 0.27 141,750 0 0
Liquefaction 5.6] 8,400,000] 0.46 644,000 0 0] 25.15] 13,203,750 0 0
Landslide 0 0 0 0 0 0 14 735,000( 0.63 945,000
Slope 0 0 0 0 0 0 0 0 0 0
Poorly
Drained Soils 0 0 0 0 0 0 0 0 0 0

2015).

* Based on estimates from Logan Light and Power, 2015.
* Based on estimates derived from an average 28' wide, 4" thick asphalt county road with gravel subgrade replacement.
Cache County, 2015.
® Based recent Cache County and regional project cost estimates, 2015.

! Based on figures from 2009 Pre-Disaster Mitigation Plan for Bear River Region, Utah.
2 Based on average replacement cost estimates for gas lines ranging from 2-inches-20 inches in diameter. These cost are
based solely on labor and material costs, and may vary based on time, scope, and site specific variations (Questar, May

Trenton, UT, Critical Facilities at Risk

Liquefaction

Department and
EMS

Critical Facilities Types
Emergenc .
Hazard Type . gency Schools/Public Health Care Places of
Services/Law erese rese . Infrastructure
Facilities Facilities Worship
Enforcement
Dam Failure
Faults 1 dam
Trenton Fire 2 broadband
Wildfire Department and anchors
Flood
Trenton Fire 4 broadband

1 place of worship

anchors, 3 dams

Landslide

Slope

Soils

Poorly Drained

Note: Critical facilites were identifed using multiple data sources including: Utah AGRC, UDOT, Utah Division of Water
Water Resources, and public and community leader input.
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Trenton, UT, Agricultural Features at Risk
Lands at Risk Farms & Barns****
Agriculture . Centur Historic
Hazard Type Prgo duction* Farm Land**| Grazing*** Farmsy Barns
# of Acres # of Farms # of Barns

Dam Failure 0 0 0 0 0
Faults 596.08 528.11 0 0 0
Wildfire 27.15 61.16 0 0 1
Flood 315.95 412 0 0 0
Liquefaction 411.46 503.77 0 0 0
Landslide 43.48 67.21 0 0 0
Slope 29.48 0 0 0 0
Poorly Drained
Soils 0 0 0 0 0
* Lands that are currently associated with agricultural activities involving water related land use, as
described in the 2007 Utah Division of Water Resources, Water Related Land Use dataset.
**Lands that are suitable for farming purposes based on soil type and composition, as describe in the
2013 Natural Resource Conservation Service, SSURGO datasets.
*#* Lands currently associated with grazing allotments identified as part of the Grazing Improvement
Program (Utah AGRC, 2012)
k*** Based on data compiled bv the Bear River Association of Governments.

Trenton, UT, Environmental & Recreational Features at Risk

Environmental Features at Risk Recreational Features at Risk
H V‘.’etla.nd/ Lakes Streams Parks Trails Amenities
azard Type riparian
# of Acres #of Miles | #of Acres | # of Miles #of
Amenities
Dam Failure 0 0 0 0 0 0
Faults 10.97 0 5.47 0 0 0
Wildfire 3448 1.18 043 0 0 0
Flood 410.35 0 7.57 0 0 0
Liquefaction 365.84 58.94 5.96 0 0 0
Landslide 0 0 0.69 0 0 0
Slope 0 0 0.03 0 0 0
Poorly Drained
Soils 0 0 0 0 0 0

Note: Total acres of land and miles of streams and trails were identifed using multiple datas sources including: Utah
AGRC, U.S. Fish and Wildlife Service, U.S. Forest Service, U.S. Geological Survey, Utah Division of Water
Resources, and public and community leader input.
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flooding in the 100 year floodplain. Areas of concern
are focused around the Bear River and low-lying
areas around it. Potential flood hazard threats also
include flows from Ransom Hollow Creek.

Landslides. Hazard mapping identifies
risk from landslides in the southwest section of the
jurisdiction; along the western bench and around the
small drainages entering the valley.

Liquefaction. Hazard mapping identifies
high liquefaction risk to structures and infrastructure
in areas adjacent to the Bear River, including a large
area of Ransom Hollow.

Steep Slopes. Hazard mapping identifies
significant risk from steep slopes in much of the
western bench of the jurisdiction.

Wildfire. Hazard mapping identifies moder-
ate-to-high wildfire risk areas along the Bear River
and along the western bench of the jurisdiction.

Future Development

No concerns involving potential future development
within Trenton were reported by town representa-
tives.

Hazard Mitigation Strategies

Table 90: Trenton Town Mitigation Strategies
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WELLSVILLE

Analysis of hazard risk involving Rich County
revealed that there is potential risk resulting from
dam failure, faults, wildfire, flood, Liquefaction,
landslide, poor soils, and steep slopes. These haz-
ards have varying potential to impact life, property,
infrastructure, agriculture, and recreational features
within municipal boundaries. Currently, liquefaction
and wildfire hazards have the greatest potential to
impact the community based on potential loss val-
ues. Other natural hazard types not mentioned were
found to have no potential impacts to Rich County.
See the following tables for more detailed descrip-
tions of potential losses associated with each natural
hazard associated with jurisdictional elements.

Table 91: Wellsville City Potential Loss Figures

Natural Hazards

Current Development

Dam failure. Wellsville has a very high risk
of being affected by dam failure. Situated below
Hyrum dam. If it were to fail the northeastern part of
Wellsville would likely experience significant dam-
age to structures, human life, infrastructure, critical
facilities, environmental features, and agriculture.

Faults. Wellsville has a great potential for
earthquakes. The predominant and most active fault-
ing probability is on the East Cache Fault, and is
also near the West Cache Fault. Significant damage
would likely affect human life, structures, infrastruc-
ture, agriculture and environmental features, and one
critical facility.

Wellsville, UT, Residential & Commercial Development at Risk

. Res1den11:lf;ll(Unlts at Commercial Units at Risk
Hazard Type ~Res1fients at :
Risk* | 4 units | $ Value** | #Units | $ Valuer | 5 Fotential

Revenue Loss***

Dam Failure 314.28 97 20,581,672 6 2,085,128 4,132,302

Faults 288.36 89 26,255,773 7 2,930,499 4,821,019

Wildfire 1,266.84 391 70,321,964 56 7,064,117 38,568,152

Flood 557.28 172 37,985,381 9 2,352,259 6,198,453

Liquefaction 385.56 119 22,751,711 4 1,762,769 2,754,868

Landslide 45.36 14 3,617,803 2 1,330,265 1,377,434

Slope 71.28 22 7,093,701 44 5,379,160 30,303,548

Poorly Drained

Soils 0 0 0 0 0 0

is 3.24.

personnel.

* Based on average persons per owner household for Cache County from 2013 American Community Survey, which
** Current Market Value per parcel, including building and land values. Data was provided by Cache County IT

*#* Based on average sales, receipts, or value of shipments of firms with or without paid employees, per firm
($688,717 per firm). Derived from 2007 Survey of Business Owners for Cache County, US Census Bureau.
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Wellsville, UT, Infrastructure at Risk
Infrastructure at Risk
H Railroad Lines Natuf’al Gas Electric.al Power Roads Canals
azard Lines Lines
Type

i/[(;fes $ Value' ifl(:es $ Value? 1#\4(;fes $ Value® 1#\4(;fes $ Value* If/t[i‘;is $ Value®
Dam Failure 0.67| 1,005,000 1.26] 1,764,000 0 0] 4.32| 2,268,000 0 0
Faults 0 0] 0.36 504,000 0.49 62,230] 3.84 2,016,000 0.91] 1,365,000
Wildfire 0.36 540,000 0 0 0.1 12,700 6.13[ 3,218,250 0.22 330,000
Flood 0.38 570,000 0.59 826,000 0 0] 4.23] 2,220,750 0.85] 1,275,000
Liquefaction 1.7] 2,550,000 0.8] 1,120,000 1.1 139,700| 44.56] 23,394,000 0 0
Landslide 0 0 0 0 0 0] 1.46 766,500 0.06 90,000
Slope 0 0 0 0 0 0] 3.52| 1,848,000 0 0
Poorly
Drained Soils 0 0 0 0 0 0 0 0 0
! Based on figures from 2009 Pre-Disaster Mitigation Plan for Bear River Region, Utah.
2 Based on average replacement cost estimates for gas lines ranging from 2-inches-20 inches in diameter. These cost are
based solely on labor and material costs, and may vary based on time, scope, and site specific variations (Questar, May
2015).
* Based on estimates from Logan Light and Power, 2015.
* Based on estimates derived from an average 28' wide, 4" thick asphalt county road with gravel subgrade replacement.
Cache County, 2015.
> Based recent Cache County and regional project cost estimates, 2015.

Wellsville, UT, Critical Facilities at Risk

Critical Facilities Types

Emergenc .
Hazard Type . gency Schools/Public Health Care Places of
Services/Law erese eress . Infrastructure
Facilities Facilities Worship
Enforcement
Dam Failure 2 bridges
Faults 1 place of worship
Wildfire
Willow Valley 2 bridges, 1
Flood Middle School broadband anchor
Wellsville Flre' and Wellsville School, 4 places of worship,
EMS, Wellsville . .
Fire Department Willow valley 2 bridges, 1 dam, 7
p' Middle, broadband anchors
Liquefacti Station
1quetaction
Landslide
Slope
Poorly Drained
Soils

Note: Critical facilites were identifed using multiple data sources including: Utah AGRC, UDOT, Utah Division of Water
Water Resources, and public and community leader input.
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Wildfire. Wellsville has moderate to high
risks for wildfire in most of the jurisdiction. Wildfire
hazards have varying potential to impact life, prop-
erty, critical facilities, infrastructure, agriculture, and
recreational features.

Flood. A large portion of the northeast cor-
ner of Wellsville is located on a flood plain. The ma-
jority of the flooding risk comes from Hyrum Res-
ervoir located upstream from Wellsville. If flooding
were to happen Wellsville would likely experience
significant damage to human life, structures, infra-
structure, agriculture and environmental features, as
well as critical facilities.

Liquefaction. Wellsville has a moderate to
high risk for liquefaction. If an earthquake were to
occur, it is likely that there would be a potential im-
pact on human life, structures, infrastructure, critical
facilities, environmental and recreational features, as
well as some agriculture.

Landslide. Wellsville has the potential risk of
landslides in the western part of the city. Landslides
have the potential to impact life, property, infrastruc-
ture, and environmental, recreational and agricul-
tural features in the jurisdiction.

Steep Slopes. Wellsville has risks associ-
ated with steep slopes within its western mountain
region. Steep slopes have the potential to impact life,
property, infrastructure, and environmental, recre-
ational and agricultural features in the jurisdiction.

Future Development

No concerns involving potential future development
within Wellsville were reported by city representa-
tives.

Hazard Mitigation Strategies

Table 92: Wellsville Town Mitigation Strategies

6-244



2015

PRE-D1SASTER MITIGATION PLAN - BEAR R1vER REGION, UTAH

. . TTIAS . . SISH] adoid .
SIS DVd 180T Lt SH0 SMASTIEA 18s Dvid 10T L1oz WP VIN ayenbyes 9onpai 03 $9pod K10 pue Furuueld ‘sadururpio aepdn PUB SJUIPISAL 21NN 103101 penbupey FIIASTIPM
i B j ] n Q0uBUIPIO q1adoad j )
1D OVAE SO UBN et SONRIASIPA VN L10g wmpeN pIezey [2150[003 Ul JudWR[S apijspuel jo Ajjiqissod arojdxg|  pue sjudpIsaI AIMNY 199)014 PPHSPUET ST M
£yuno) ¢ g 844 31 ‘uonuaAaid pue asuodsar uo saroudSe YiIm SJeUIpIOo; nadod arypyr Q[IAS][2,
Juno) “IS44 [ewury qein DMASIM VIN 9102 YstH VIN HuaARId pue o5u0ds 8ol im ajeuIploo) PUB SJUSPISAI 2NN 109301g YPIIA] [TIASTIOA
A1) ‘Auedwo)) [eue; LI, Waa A ‘Auedwo)) [eue, wnipa; *SU0I301 POO[] PUE SPOO[J 10 SIOURUIPIO d)epd Kpodod 00] Q[IAS]o,
o] D [eue) [ewrury QU “OTMIASIIO A, D D [eue) 0202 IPIN VIN 1531 poO[j pue SpoO[} 10§ 1pIo a1epdpn) PUE SJUOpISaI 2311y 109301 Pood TIIASTIOM
Kdyes weq yein
LARDER RS TNRINTE UL, ‘uonewe[AyY Jo A, wnipa ‘ueld ssouparedaid Lousgiows o Jusuodwod e siyy oY, Kuedord aImjre,] we S[IAS][3,
[B19pa] “aer§ “AID [etuIN .aA 2109y Jf D) 9102 PIN VIN B[d ssoup: Jou D B SIY) BN pUE SIUAPISaI aIMNy 199101q [teq wed [TIASTIO A
neaing QIAS[[A
MO’ drqedndd
avog) | 0T | Gawnddy
150D Apuyg $32.1n0S§ ‘arnipay | 1 “Qouerdwo)
$32.N0SY Jure.ay . uondy e0H plezey uondIpsLINp
pajewnsy arqrsuodsay Surpuny enudjoq cr Y31H) dIIN
L Luong | J104) uondy
£)19do.ag pue s)udaPISIY dIMIN,] SUNIN0IJ
SATOALVILS NOILLVOILLIIN ALINNIWINOD - A TTIASTTIM
e B B . B “SY[SL] q1odoad]
A|)S ‘OVAY T80T eIy SON “FANAS[[PM IS "HVUY [e20] L10T wnipapy VIN ayenbyres sonpa1 0) sapod Ao pue Suruueld ‘sooueurpio oyepdn)|  pue syuapisar Juarng 109301 yenbueg FlASIM
JeloN ¢ e eLarur “O[IASID, 820 wnipa; SoueuIpio Kpodoxd apIspue S[IAS[[?,
30 'OVHE SO YEN [PLHUIAL SO0 BIASTIPA feoo L1oz PN VIN prezey [ed130005 ur Juewa[d opr[spuey jo Aiqissod a10[dxF|  puE SHUSPISII JUSLIND 199)01J PHSPUET TEASIIA
£unon © 1Sdd 3 . d suods } 5 XTEL T S
Juno) “ISAd4 [ewrnutjy W0 SIS VIN 9102 ySiH. VIN uonuaadid pue asuodsar uo sarousde yim a)euIpI00) PUE SJUSPISSI JUALING 103101 QIYPIIM AMAS[IOM
A1) “Auedwo; e, © Wad A1) ‘Auedwo; n *suoId J ® SPO¢ oue d| padoxd S|
1) “Auedwio)) [eue) [ewIuIA 0 olmsIom 110 ‘Auedwo) [eue)), 0202 wnipajy VN SUoISa1 Poo[J pue SPoo[J 10J sadUBUIPIO depdn PUE SJUSPISS! JUALIN0 103101 poojd JMIAS[IOA
s A1 . &mﬂmaﬂmmh_ﬁﬂ 00 . no *suonoe AouaSIows pue suonesynou Kzodoxd P PR,
HS D 000'01$ ,u, 1994 5 [eo0T} 0205102 1 VIN Surpeda1 seare joedwl oIn{Ie) Wep YIm PaJROO] SIUSPISIL 91BONPH|  PUB SIUSPISII JUALIND 199101 lred wed TEASTIZA
neaing “O[IAS[[OM
(awax) (Mo Graedanddy
150D LAnuyg $92an0§ A ‘arnipdpy | J1 ‘9ouerdwo)
$32.UN0SNY Jure.ay . uondy €0 paezey uondIpsLINg
pojemsy | ofqisuodsoy | Sutpuny epuded | Y31H) dIIN
| gaoug | 104) wonoy

£y1adoag pue syuIPISIY JUILT

) 3unddoIg

SHIOHLVILS NOLLVIOILLIN ALINQNININOD - HTTIASTTIM

6-245



