
CITY OF LOGAN, UTAH 


RESOLUTION 15-51 


A RESOLUTION OF ADOPTING THE 


2015 PRE-DISASTER MITIGATION PLAN: BEAR RIVER REGION 


WHEREAS, the City of Logan recognizes the threat that natural hazards pose to people and 
property within the City of Logan; and 

WHEREAS, the City of Logan has participated in the creation of a multi-hazard mitigation plan, 
hereby known as the 2015 PRE-DISASTER MITIGATION PLAN: BEAR RIVER REGION in 
accordance with the Disaster Mitigation Act of 2000; and 

WHEREAS, 2015 PRE-DISASTER MITIGATION PLAN: BEAR RIVER REGION identifies 
mitigation goals and actions to reduce or eliminate long-term risk to people and property in the City of 
Logan from the impacts of future hazards and disasters; and 

WHEREAS, adoption by the City of Logan demonstrates their commitment to hazard mitigation 
and achieving the goals outlined in the 2015 PRE-DISASTER MITIGATION PLAN: BEAR RIVER 
REGION. 

NOW THEREFORE, BE IT RESOLVED BY THE LOGAN MUNICIPAL COUl\l'CIL, STATE OF 
UTAH adopts the 2015 PRE-DISASTER MITIGATION PLAN: BEAR RIVER REGION. 

This resolution shall be effective on the date it is adopted DATED this \ 5'" day of 
~'<l,.eA ,2015/2016 by the following vote: 

Ayes: ~,~L..-o..t,.'A ~ 0t \JV\.,~\ vJ-cu. ~ i lJJw.J 
Nays: \~ 
Absent,,£>.re-

Simmonds, Chair 

ATTEST: 

~~ 
Teresa Harris, City Recorder 

http:Absent,,�>.re
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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 setders 
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 wi th 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 1 OO-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, 
11113/08) . 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. 

!\1any of (he communities in Cache County arc 
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 berween 
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 
dramatica.lly 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 Councy 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 Cicy. 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 Ccy also suffered from a smaller earthquake 
ofa3.7 magnitudeonJuly21, 1950. 

Three important fault zones exist in Cache 
Councy. 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 Councy. 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 aI., 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 
Councy, as well as much of the Bear Ri'l(er 
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 liEr 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: 

, . 
.' ' 

LEGEND 

• EO Epicenters 5+ MAG 

• EO EplcenterB 4-4.99 MAG 

EO Epicenters 2-3 99 MAG 

EO 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. 

l\ total of 3 darrls 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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First Table 49: Flood Profile 

This 
Canyon a 
area consists of most of 

landscape around 
and County 

Porcupine 

Table 50: 

is located about 

and some 

Frequency 
Some flooding occurs nearly every 
year in Cache County 

Severity Moderate 

Location 
Generally along rivers, streams, and 
canals. 

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

Duration. 
A few hours or up to three weeks 
for snowmelt flooding 

Speed of Onset \-6 hours 

Probability of 
Future Occurrences 

IHigh - for delineated floodplail 
there is a I% chance of flooding in 
any given year. 

Newton Dam 

Newton dam was constructed 
Reclamation on Clarkston 

nonh the [Own of a 
high hazard There is no inundation map 

with this dam. 

Tony Dam 

This dam was renovated several years ago 
there is an 11.4% chance a seismic inlet!outlet construction. 

fire of at least 1,000 acres will a bur would nm likely 

s[[uc(Ures in 


Table 51: 


Location 

Seasonal Pattern 

Duration 
Seed of Onset 

Probability of 
Future Occurrences 

Blacksmith Dam 

information available 
Frequency Periodic 
Severity Moderate 

Location 

IGeneraHy located in areas with 
[steeper Debris flows mostly 
occur at the mouth ofcanyon 
drainages. 

Seasonal Pattern 
Generally the worst in the wetter 
spring months. 

Duration Up to two weeks 
Speed of Onset No warning 
Probability of 
Future Occurrences 

High 
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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 

Lo,nll\.. \..vu,n) WIllI Illgm;:>l 

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 

Seasonal Pattern None 

Duration 
A few minutes with potential 
aftershocks 

Speed of Onset No warning 

Probability of 
Future Occurrences 

Based on 1962-200 I data, there is a 
20.5% chance every year of an 
earthquake of3.0 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. 

Duration A few hours 

Speed of Onset No warning 

Probability of 
Future Occurrences 

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 SCX 
Claims (FEMA, 2015). Type oflosses? 

COUNTY-WIDE NATURAL HAZARD MAPS 

(Please see pages 6-140 to 6- 148) 
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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 thefollow­
ing tables for more detai led 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 
fi II the enti re valley bottom of "The Island" that has 
several structures, critical facilities and municipal 
infrastructure. 

Table -: L02an, UT, Residential & Commercial Development at Risk 

Hazard Type 
-Residents at 

Risk* 

Residential Units at 
Risk 

Commercial Units at Risk 

# Units $ Value** # Units $ Value** 
$ Potential 

Revenue Loss*** 

Dam Failure 7,653 2,362 450,733,610 100 138,212,345 68,871 ,700 

Faults 927 286 95,951,688 I 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 I 11,181,098 4 247,080 2,754,868 
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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Drained Soils o o o o o o o o o 
I Based on figures from 2009 Pre-Disaster Plan for Bear River Region, Utah. 
2 Based on average replacement cost estimates for gas lines from 2-inches-20 inches in diameter. These cost are 
based solely on labor and material costs, and may vary based on scope, and site specific variations 
201 

Based on estimates from Logan and 2015. 
4 Based on estimates derived from an average 28' 4" thick 
Cache 2015. 

I.ogan Fire and 
EMS Station 

UWCNF logan 
Ranger District 

Office 

Logan River 
Academy 

33 

Center 

Edith Bowen 
Laboratory School, 

Ranger DIstrict Hillcrest School 

Office 

logan Nursing and 

Rehab Center 

26 health care 
centers 

i were identifcd using multiple data sources including Utah 
Resources, and public and community leader rnput 

road with 

39 places of 
worship 

<-I places of worshIp 

10 broadband 
anchors, I dam 

22 bridges, 79 

broadband anchors, 
7 dam, 1 airport 

9 broadband 

anchors, I dam 

o 
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Table --: L02an, UT, A2ricultural Features at Risk 

Hazard Type 

Lands at Risk Farms & Bams**** 
Agriculture 
Production* 

Farm Land** Grazing*** 
Century 
Farms 

Historic 
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 
Woorly 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 comoiled bv the Bear River Association of Governments 

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

Hazard Type 

Environmental Features at Risk Recreational Features at Risk 
Wetland! 
riparian 

Lakes Streams Parks Trails Amenities 

II of Acres 
#of 

Miles 
#of 

Acres 
## of Miles 

#01 
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 I 

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 
IPoorly Drained 

Soils 0 0 0 0 0 0 
Note: Total acres ofland and miles of streams and trails were ident ifed 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 
residential structures at risk from also 
surface rupture. Areas concern are located 
along the fault damage zone which runs north/south 

the jurisdiction's eastern boundary. 

Flood. Hazard mapping identifies 
residential commercial structures at 

There are a number older 
cated in the 100 year floodplain of Logan 
[n addition a number of newer (post 1970) 

been near the in the flood­
plain Sumac and Thrushwood Drives). Some 
homes in Country Manor 
Blacksmith River are 

l. 
loccltea in the 100 year floodplain. The If 

course can accommodate with a water 
storage ice and is designed to moderate flooding 
downstream. 

Landslides. identifies 
nificant risk landsl ides within the jurisdiction. 

portions "Island" area and Utah 
State University campus are located in potential 
landslide areas. ides on Bonneville 
sediments are fairly common, as is evident in the 
landslide history chart Cache County. also 

north south of Canyon 
many structures. 

and that 
to human life and property in 

County are the following: Utah State Univer­
(USU) and the area have a landslide 

area which could threaten human life and cause 
damage to homes and infrastructure. Particularly in 
the Island area Logan C historical landslides 

roads and damaged On July 
ide on hillside along 

which the and Northern runs, which 
pcrrrHIPfl a home downhill lives of 

individuals. According to USU campus 
the of cam pus at the of the 
ide prone area at base Logan Canyon 

has not had any major landslide activity throughout 
most the Universities history. Edith Bowen and 
Hillcrest Elementary Schools are both located on 
the end this While are listed as 
potential in Table II, they are not thought 

by USU campus planning to at great risk. 
several landslide areas on the 

foothills at built on 

Liquefaction. Hazard mapping identifies 
risk in the moderate-to-high liquefac­

tion zone within the are 
structures, faci I infrastructure other 
environmental/recreational amen in liquefaction 
prone areas that pose a significant threat to homes 
and people. 

Steep Slopes. Hazard mapping identifies 
ificant from along much the 

jurisdiction'S eastern boundary. are 
hundred structures in 

primarily lV,",".,..'''' 

the eastern boundary, and running paraliel to 
the Logan River, along the northern of 

and leading up to the USU Campus that rests 
bluff. 

Wildfire. Hazard mapping 
to a 

jurisdiction'S eastern 
igh 

Cache-Wasatch Forest. 

Future Development 

No concerns involving potential 

within Logan were reported by city representatives. 


Mitigation Strategies 

Table 68: C M 
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