AGENDA - City Council Meeting - Amended

Mayor Chris Carn

Mayor Pro Tempore Audrey Barton
Council Member Robert Taylor
Council Member Lance Wadman
Council Member Emma Wilson

CITY OF SARATOGA SPRINGS
Tuesday, January 6, 2026 @ 6:00 pm
City of Saratoga Springs Council Chambers
319 South Saratoga Road, Saratoga Springs, UT 84045

POLICY MEETING

CITY COUNCIL OATH OF OFFICE

1.

Oath of Office for newly elected Mayor: Chris Carn, and City Council Members: Emma Wilson and Rob
Taylor.

CALL TO ORDER

ARSI S e

Roll Call.

Moment of Reflection.

Pledge of Allegiance.

Presentation: Police Dept. Connor Mackie promotion to Sergeant.

Public Input — Time for Public Input is limited to no more than 15 minutes total. Limit of 3 minutes per speaker. This

time has been set aside for the public to express ideas, concerns, and comments for subject matter not listed as public bhearing on
the agenda.

REPORTS

Bl o e

Mayor.

City Council.

Administration.

Department Reports: Library, Recreation, Public Relations/Community Outreach.

CONSENT ITEMS

The Conncil may approve these items without discussion or public comment and may remove an item to the Business Items for
discussion and consideration.

1. Adoption of Saratoga Springs Hazard Mitigation Plan. Resolution R26-01(01-06-26).
2. Utah Watershed Work Plan Agreement with NRCS. Resolution R26-02 (01-06-26).
3. Fiber Internet Franchise Agreement for Telecommunications Network. Ordinance 26-01 (01-06-26).
4. Approval of Minutes: December 2, 2025; December 18, 2025.
BUSINESS ITEMS

The Conncil will discuss (without public comment) and may approve the following itenss:

1.

Site plan for In-N-Out Burger, located at 104 W Redwood Road. Todd Smith, In-N-Out Corp. as
applicant.



2. Site Plan Major Amendment for Northern Frontier Business Park Lot 4, located at 2238 North Redwood
Road. Kevin Riesch as applicant.

3. Wander Community Plan Amendment 5 and Village Plan 3 Amendment 3 - Major Plan Amendments,
located approximately East of Riverside Drive to the Jordan River and South of Pioneer Crossing to Pony
Express. Greg Paley, VP of Land, Oakwood Homes Utah, LLC. as applicant. Ordinance 26-02 (01-06-20).

4.  Amendments to Title 19 Land Development Code of the City of Saratoga Springs, Chapter 19.16 — Site
and Architectural Design Standards for Nonresidential Accessory Structures. Citywide, City-initiated.
Ordinance 26-03 (01-06-20).

5. Amendments to Title 19 Land Development Code of the City of Saratoga Springs, Chapter 19.18 — Sign
Regulations for Office Warchouse Signage. Citywide, City-initiated. Ordinance 26-04 (01-06-20).

CLOSED MEETING
Possible motion to enter into closed meeting for the purchase, exchange, or lease of property; pending or reasonably imminent
litigation; the character, professional competence, or the physical or mental health of an individual; or the deployment of security
personnel, devices, or systems.

ADJOURNMENT

Supporting materials are available for inspection on the City Website, www.saratogasprings-ut.gov. Questions and comments
to Staff and/or Council may be submitted to comments@saratogasprings-ut.gcov Meetings are streamed live at
https://www.youtube.com/c/CityofSaratogaSprings.

PLEASE NOTE: The order of items may be subject to change with the order of the Mayor. One or more council members
may participate by electronic telecommunication means such as phone, internet, etc. so that they may participate in and be
counted as present for all meeting purposes, including the determination that a quorum is present.

In compliance with the Americans with Disabilities Act, individuals needing special accommodations (including auxiliary

communicative aids and services) during this meeting should notify the City Recorder at 801.766.9793 at least two days prior
to the meeting.
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Departmental Performance Indicators

Visitors 60,782 65266 99,281 95,094 103,487 40,933
items Circulated 288,274 284,327 367,019 394,849 475,287 174,347
Internet Terminals 32 32 32 32 32 32
Number of Internet Terminal Users 200 850 1,219 1,392 1,756 678
Number of Wi-Fi Users 2,140 1,605 1,283 1,916 2,530 1,404
Number of Programs 153 414 749 719 654 125
Number of Program Attendees 10,289 13,498 21,173 16,613 22,232 4,064
Number of Registered Users 6,602 7,525 8874 10,792 12,050 11,758
Proctored Exams 1 4 1 9 3 6
Reference Transactions 1,482* 5,401 5,660 3,039 4,819 1,405

*Data to October 31, 2025
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Registered Cardholders
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Card Holder Registration

144 125 123 79 88 179 119 152 129 165

Adult 141 165 1,601
Limited Use 0 g 0 0 0 0 0 0 0 0 0 0 0
Youth 59 61 39 22 17 24 42 44 53 36 80 80 557
Non-Resident- Fee ! 2 2 0 0 0 3 3 1 0 0 0 12
Self-Registered 47 71 54 55 41 47 73 52 79 69 104 73 765
Total 248 278 221 200 137 159 297 218 285 234 349 318 2,944

A large percentage of the self-registered but not picked up are non-residents.
Approximately 75% of them live in Eagle Mountain and Lehi.
We will be updating our non-resident card fee in November 2025 prior to moving the Library.

*Data to August 31, 2025



Library Visitors
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Checked Out Items
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Technology Services for Customers
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State & Population: Benchmark Requirements

State is not going to require benchmarks moving forward because every library is unique.

78,912 88,835 99,281 95,094

Recertification paperwork will be
- 9 0.47 1052 o 10.60
required. Benchmarks will be-
1,091 3,184 1,219 1,392
® 1,872 ® 43832 1,283 1,916
discontinued. .-

$568,555 $704,922 $656,040 $850,621
14.68 % 6.00 % 15% 13.53
8.31 12.80 8.23* 12.50
444 268 609 503**



Programming

* Transitioned to Communico for registration for Fall 2025.

* Broadcast through Communico will manage advertisements
on the way into the Library.

e Ribbon Cutting with 3 different presenters scheduled for
January 5, 2026.

» All presentations will require registration.




Coordination of equipment and
materials delivery to new facility.

Unboxing and shelving is in
process.

Existing Library contents have been
moved into the new building.

Equipment deliveries and
installation are in process.

Book drop remains unavailable.

Hiring and training new staff to
open in new space January 5%,




Threats
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e Staffing

Minimum State
Population Current FTE Recommended FTE

e Digital content

* Programming scheduling and space

Peld 2015-2016 24,356 3.88 6.78
limitations
2016-2017 25,407 3.48 7.00
* Space
2017-2018 26,887 4.55 7.42
* Growing circulation and shelving
2018-2019 29,608 5.75 8.59
* Growing community
2019-2020 32,843 7.85 9.95
e Closure for the move
2020-2021 33,282 7.00 10.00
* Non-resident use in new facility
2021-2022 38,070 8.60 11.44
2022-2023 44,164 8.31 12.80
2023-2024 55,000 10.14 13.50



Value Delivered

Monetary Value Service Type

$8,079,879 Items checked out x $17.00 per checkout 475,287
$155,624 Program attendance at $7.00 per person 22,232
$33,733 Reference questions at $7.00 per question 4,819
$21,072 Computer users at $12.00 per user 1,756

S 8,290,308 Total Monetary Value 2023-2024 FY




Return on Investment

Value Delivered Expenditures Return on Investment

FY 2024-2025 $8,290,308

FY 2023-2024 $6,866,701 $850,621 807.26%
FY 2022-2023 $6,441,782 $637,619 1,010.29%
FY 2021-2022 $6,117,462 $585,166 1,045.32%
FY 2020-2021 $4,985,455 $480,344 1,037.89%
FY 2019-2020 $3,937,949 $461,819 852.70%
FY 2018-2019 $3,617,396 $350,532 1,031.97%
FY 2017-2018 $4,140,020 $302,250 1,369.73%
FY 2016-2017 $ 3,475,755 $252,506 1,376.50%
FY 2015-2016 $ 3,116,870 $248,728 1,253.12%



Library Use Value Calculate Explanation of Values
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Library Service Value of Service Based On
Adult Books Borrowed $17.00|Amazon.com average price
Young Adult Books Borrowed $12.00/Amazon.com average price
Children Books Borrowed $17.00JAmazon.com average price
Audiobooks Borrowed $9.95[Audible.com download average
Interlibrary Loan Requests $25.00/Amazon.com average price plus shipping
eBooks Downloaded $15.00|Estimated B&N/Amazon average
Magazines Read $5.00|Estimated purchase price average
Newspapers Read $9.50[Boston Globe subscription (outside city)
Movies Borrowed $4.00[Estimated Netflix average
CDs Borrowed $9.95(iTunes download album average
Music Downloaded $1.00[iTunes download song average
Meeting Room Use (per hour) $25.00|Estimated value
Adult Programs Attended $15.00[Entertainment/program admission fee - estimated average per adult
Young Adult Programs Attended $12.00|Entertainment/program admission fee - estimated average per youth
Children's Programs Attended $7.00[Entertainment/program admission fee - estimated average per child
Museum Passes Borrowed $20.00|Museum admission fee - estimated average for two adults
Computer Use (per hour) $12.00|FedEx/Kinkos price
Database Searches $19.95|Average cost for online article search
Reference Assistance $7.00[Average library cost




SARATOGA

Recreation



Recreation Participation #'s

Season Program 2019 2020 2021 2022 2023 2024 2025 Waitlist Volunteers Volunteer Hours

Fall Basketball Men 52 49 148 98 96 100 109

Fall Volleyball, Women's 66 47 80 102 112 85 81

Fall Ir. Jazz 3"/4™ Grade 354 0* 474 602 690 518 512 0 54 864
TOTAL 472 96 702 802 898 703 702 54 864

These are the programs that ended in December. All other fall
programs ended before or near the last quarterly report, so
numbers were included in that report.

*Program did not run due to
COVID



Recreation

Upcoming Programs 2026

e Baseball, Instructional

e Baseball, Youth

e Fishing, Lessons

e Pickleball, Spring League
e Pickleball, Spring Clinics
* Soccer, Spring

e Softball Coed Spring

e Softball Men's Spring

e Softball, Fastpitch
 Track & Field




Employees

Recreation Director FT
Recreation Coordinator FT
Asst. Recreation Coordinator
Site Supervisors

Sport Officials

Total Employees

e

100

130

Recreation
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Public Relations

Public Relations Focus

e Election Information o Healthy Saratoga Springs Coalition
* New City Hall Moving Plan = Holiday Blues

e City Hall Open House » Holiday Emotional Health

e City Hall & Library Grand Opening o Pressurized Irrigation Shut Off

* Website Redesign

* Updating the Saratoga View Newsletter
© Design
o How it is shared with the public

* ADA Compliance
o New legislation in effect April 2026

o Website Compliance Software
* Social Media Campaigns

© Recreation Programs

o Fall and Holiday Events

o Oftice Holiday Closures

o City Hall Moving




Public Relations

Social Media Presence

Followers: Top Posts:
e X-4473 | The topics of the top posts this quarter were about new
development (WynCo), Fall Festival and Santa arriving

e Instagram- 6,086 |

e Facebook - 18,230 1 at the Christmas Tree Lighting.

City of Saratoga Springs, Utah

Published by Loomly @ - December 12 at 12:01PM - &
The holiday season can be a difficult and stressful time. Here are some ways to help cope with the
hustle and bustle. samhsa.gov/find-support/how-to-cope

Social Media Statistics:

e Posting to all three platforms on average - 8 times a week

Focus on self-care for your overall
health and welliness.

o (Highest week: 13 posts, Lowest week: 4 posts)
e Views - 986,250K
* Page visits- 19,401K

Here are some ways to take care of
yourself one small way each day:



Public Relations

Website Statistics

o Active Users over the Last Quarter - 76K 1 ;
e Average Page Engagement - 46 Seconds od

© This means residents are able to quickly find and |

absorb the information they are looking for.

Most viewed pages

® Main Page - Timely Information

e Agenda Center

* Library

 News Flash

* Application Pending and Approved - Planning
* Garbage and Recycling




Public Relations

Frase Statistics
Splash - Bot on Website

e Self Resolution Rate: 80%

M

o The self resolution rate has steadily increased as

Splash has continued to learn.
m Splash learns as residents refine their
questions.
m Unanswered questions are sent to me so I
can teach Splash when needed.
* Total Enquiries Over the Last Quarter: 969
® Unique Users: 674
e Unknown Answer Rate: 13%
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Events

Events This Quarter With Attendance Sponsorship and Revenue Stats for Fiscal Year 2025/2026
e Summer Monday Fundays: 12,850 e Cash Sponsorships to date: $21,900
e Fall Festival: 3,400 e In Kind Donations: $12,000
e Christmas Tree Lighting: 971 * Revenue: $7,736

Upcoming Events
® Miss Saratoga Springs: March 7
 Spring Festival: March 23 - 28
o Adult Virtual Hunt: March 23-27
o Teen Hunt: March 27
o Kid’s Hunt: March 28




C1 TY OF

City Council

f\
Staff Report V
Author: Jeremy D. Lapin, P.E., Public Works Director/City Engineer /
Subject: Saratoga Springs Hazard Mitigation Plan 2025 Update Sy

Vad
Date: January 6, 2026 Z
Type of Item: Resolution
SARATOGA SPRINGS

Description:
A. Topic: This item is regarding the City adopting an update to its hazard mitigation plan, hereby

known as City of Saratoga Springs Hazard Mitigation Plan 2025 Update in accordance with the
Disaster Mitigation Act of 2000

Background: Since 2017 (R17-77), the City of Saratoga Springs has facilitated the creation of its
own multi-hazard mitigation plan in accordance with the Disaster Mitigation Act of 2000. The
Hazard Mitigation Plan is revised every five years and adoption of this plan is a requirement for
jurisdictions who apply for pre-disaster mitigation grants.

Analysis: The Hazard Mitigation Plan identifies mitigation goals and actions to reduce or eliminate
long-term risk to people and property in the City of Saratoga Springs from the impacts of future
hazards and disasters. This document will supplement the Mountainland Association of
Governments Multi-Hazard Mitigation plan which was adopted in 2022.

Fiscal Impact: This agreement has no direct fiscal impact for the City. Adopting this plan is a
requirement for jurisdictions who apply for pre-disaster mitigation grants

Recommendation: Staff recommends that the City Council approve the attached Resolution.
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. Executive Summary

This Hazard Mitigation Plan is the product of a 2024-2025 planning process undertaken
by the City of Saratoga Springs, Utah. It is an update to the 2017 City of Saratoga
Springs Hazard Mitigation Plan (HMP) and the 2022 Pre-Disaster Mitigation Plan for
Summit, Utah, and Wasatch Counties. This plan is a living document with the primary
purpose of identifying the risks posed by various hazards that impact the community of
Saratoga Springs, evaluating the community’s vulnerabilities, and assessing strategies to
minimize losses from these events.

The Disaster Mitigation Act (DMA) of 2000 is a federal legislation that promotes
proactive disaster planning and mitigation efforts as a prerequisite for some funding
available under the Robert T. Stafford Act. The DMA encourages state and local
authorities to work together on pre-disaster planning. The planning network called for
by the DMA helps local governments articulate accurate needs for mitigation, resulting
in faster allocation of funding and more cost-effective risk reduction projects.

Hazard mitigation is the use of long- and short-term strategies to reduce or alleviate the
loss of life, personal injury, and property damage that can result from a disaster. It
involves methods such as planning, policy changes, programs, projects, and other
actions that can mitigate the impacts of hazards. It is impossible to predict precisely
when and where disasters will occur or how much they willimpact an area. However,
with careful planning and collaboration among public agencies, stakeholders, and
citizens, it is possible to minimize the losses that disasters can cause. The responsibility for
hazard mitigation lies with many, including private property owners, businesses and
industries, and local, state, and federal governments.

The Saratoga Springs local government and planning partners have developed and
maintained this HMP to reduce risks from natural disasters and comply with the DMA.
This 2025 plan update builds upon the community’s previous efforts. It identifies the
mitigation strategy Saratoga Springs will follow over the next five years to protect
citizens, preserve natural and built environments, and promote long-term sustainability
and resiliency to disaster events.

Hazard Mitigation is any sustained
action taken to reduce or eliminate

long-term risk to people and property

from hazards and their effects.

Executive Summary Page | 5
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Mitigation Strategy

Mitigation Goals

The Local Planning Team (LPT) has identified the following hazard mitigation goals as
the overarching framework for the City of Saratoga Spring’s hazard mitigation strategy.
These broad goals express the overall, long-term vision for mitigating natural hazards
throughout the city. By setting these clear goals, the city is ensuring that the mitigation
actions identified in this plan are part of a coordinated, long-term strategy to increase
resiliency across the Saratoga Springs community.

Goal 1: Reducing the impact of natural hazards on life, property, and the
environment

Goal 2: Minimizing damage to infrastructure and services and protecting the
ability to respond

Goal 3: Increasing public awareness, building capabilities, and providing hands-
on experience in hazard preparedness and response

Goal 4: Ensuring the safety and protection of citizens, visitors, and property
Goal 5: Enabling cooperation between citizens and emergency and public
services

Goal é: Refining and enforcing zoning requirements and other plans that
encourage responsible development in hazard-risk areas

2022 Mitigation Action Status

As part of the plan update process, the LPT reviewed and reported on the status of all
mitigation actions (i.e., projects) identified in the 2022 Summit, Utah, and Wasatch
Counties (Mountain Association of Governments [MAG]) Regional Hazard Mitigation
Plan (HMP).

Mitigation Strategy Page | 6
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Table 1 provides a summary of progress made towards making the City of Saratoga
Springs more resilient to the impacts of those hazards.

As important as acknowledging projects accomplished, ongoing actions in a
community are often overlooked as examples of positive mitigation strategy
implementation. Ongoing projects are those without a timeline, and that may not have
deliverables that bring closure to a project but instead contfinue milestones. Examples
include education and outreach efforts, maintenance activities, continual work on
updating plans and organizational coordination, and constant work to improve
processes and infrastructure.

Several 2022 actions did not progress, but these projects retain community support and
are being carried forward in this 2025 HMP (“No Progress—Continue Action”).

Outside of those actions identified in the previous HMP, local governments have
reported on other mitigation successes over the recent past. A summary of these efforts
includes:

e The Isreal Canyon Basin was constructed in 2012 and prevented losses from the
2013 debris flow in Saratoga Springs (LPT input)

e Cutting and chipping hazard frees and vegetation around fire-prone structures
at the site of the new Saratoga Springs marina (CWPP 2020)

e Saratoga Springs Generator Project in 2017 funded by the 2019 Pre-Disaster
Mitigation (PDM) grant (Utah State HMP 2024)

e City of Saratoga Springs Flood Hazard Mitigation — Losee Canyon 2017 (Utah
State HMP 2024)

e Saratoga Springs Riprap Flood Mitigation Project (DR-5317) (Utah State HMP 2024)

e Saratoga Springs Fox Hollow Debris Basin (DR-4525) (Utah State HMP 2024)

e Saraftoga Springs Seismic Retrofit (DR-4578) (Utah State HMP 2024)

e City has several regional park facilities planned with over 20 acres in size that will
collect stormwater during large storms and divert water away from residential
areas (Regional HMP 2022)

e Addition of retention basins in new development, one of which prevented a
debiris flow event from impacting residential areas in the summer of 2024
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Table 1 Status of 2022 Mitigation Actions

Action
#

Mitigation Strategy

Conduct fuel reduction
projects on undeveloped
lands adjacent to City
boundaries, where such

1 lands pose a wildfire hazard
to the city. This will be done
cooperatively with the BLM,
DNR, and private
landowners.

Fire

Priority

Moderate

2024 status

On-Going
Action

2024 Comments

The City of Saratoga Springs conducts
fuel reduction projects yearly. The city
identifies areas of concern, most often in
locations with Phragmites (an invasive
species in wetlands and not native to
Utah), to do fuel reduction projects. This
plant is located around the city's pump
house. Once dried out, Phragmites can
be a threat to fire and get stuck in the
intakes, which has previously become a
maintenance issue. The city has created
annual fuel mitigation plans that involve
burning off the Phragmites. Additionally,
the city has done tree thinning along
local waterways and removed
tumbleweeds that pile up along fences.
Historically, the City of Saratoga Springs
has partnered with Utah County Fire for
fire mitigation work and coordinated
resources such as chippers and personnel
with the Bureau of Land Management for
fuel reduction projects. The city and
county use these projects to train other
municipalities to create a burn plan.

Mitigation Strategy
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Action
#

Mitigation Strategy

Construct fire breaks along
or near certain boundaries of

Priority

2024 status

2024 Comments

Trail development is occurring
everywhere throughout the city, and
these trails are planned to be used as
firebreaks if a wildfire incident were to

2 the city. This may be done in | Fire High On—.Gomg occur. Additionally, when new
. . . Action development occurs in the city,
cooperation with tfrail T
development broiects developers move irrigation lines
P Pro) ’ underground and then use previously
existing irrigation canals as trail/fuel
breaks.
Reduce fuels on The Q’ry of Saratoga Sprlngs c.onducfs‘
contfinuous fuel reduction projects, which
undeveloped lands that are . . . !
. - . . . On-Going | involve burning off Phragmites around
3 in close proximity to City Fire High . . .
. Action pump stations and removing
owned infrastructure, such as
. tumbleweed plants that accumulate
wells and pump stations. ;
along fence lines.
Conduct public education The City Fire Marshal conducts business
programes, in cooperation inspections at an increasingly robust
4 with other agencies, such as Fire Moderate On-Going | pace. Additionally, fire safety programs
BLM and DNR to promote fire Action are held in grade schools, and the City
safe practices on public Fire Department participates in
lands. community preparedness fairs.
Following the Dump Fire in 2012 and the
Perform a detailed hazard resuIT!r)g debris flow incident, fhe city has
. . . identified several canyons/drainage ways
5 assessment of other potential | Debris Flow | High Complete !
. that come off the mountain. There are
debiris flow areas. . . .
three detention basins to prevent debris
flow from impacting structures.
Implement other dekbris flow
6 hazard mitigation projects, if Debris Flow | Moderate On—.Gomg Three detention ponds have been
warranted by the hazard Action created.

assessment.

Mitigation Strategy
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Action
#

Mitigation Strategy

Priority

2024 status

2024 Comments

Consider purchasing and
installing additional The City of Saratoga Springs has backup
8 emergency generators. All, Flood Moderate | Complete | generators for city-owned critical
These generators would infrastructure.
serve crifical facilities.
Consider the installation of
gravel drains at buried
vaults, use of flexible piping .
9 (such as HDPE piping), SCDA Elor’rhquoke, Moderate On—.Gomg Recent update to SCADA systems.
ood Action
upgrades, and earthquake-
triggered shut-off valves
around certain infrastructure.
The City of Saratoga Springs was the first
community in Utah to meter secondary
water. The city pulls water from Utah Lake
Coordination of Water and from irrigation companies for its
Savings Projects Occurs with secondary systems and created an app
Local and Regional Water On-Going for citizens so they can see how much
10 | Management Entities, Drought Moderate Action water their irrigation system is using. The
including Central Utah Water billing structure is scaled, so there are
Conservancy District and increasing cost tiers to deter residents
Local Canal Companies. from using a lot of water. The city also
previously had bans against zero-scape
but has started to allow water-conscious
landscape plans.
The City of Saratoga Springs is conducting
Construction of additional On-Going a repaving project along Red River Oak
12 | drainage culverts under Flood Moderate . Road. The developers are adding box
o Action
transportation infrastructure. culverts under the road as roadways are
widened.

Mitigation Strategy
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Action

# Mitigation Strategy Priority 2024 Status = 2024 Comments

As new culinary water
storage tanks, pump stations,
and well houses are built, the
designs may integrate further
seismic, fire, and flood
protection into the buildings
and equipment. As new
sources are developed,
more stringent source
protection plans can be
integrated to protect against
specific hazards idenfified in
the multi-hazard mitigation The City of Saratoga Springs has created
plan for the specific source zones based on topography and

13 locations. As new Al Flood High On-Going | development. There are currently four
transmission lines are ! Action zones, and the city will identify additional
designed and constructed areas that may need another tank or a
(in high-hazard areas), pump as more development occurs.
mitigation measures may be
incorporated into the design.
An example would be
transmission lines that will be
servicing areas (that have
been identified as high risk
for wildfire) could have
additional fire protection
and flow capacity, and fire
hydrants placed more
frequently than in low hazard
areas.
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Action
#

Mitigation Strategy

System improvements near
undeveloped areas of the
town and near areas
identified as high risk for
wildfire can have fire

Priority

2024 status

2024 Comments

The city has implemented and enforced
a wildland-urban interface (WUI) code.
The code states that developers must
maintain 30 feet behind
development/furthest out streets, which
keeps moving back as more land is

systems are inspected and
repairs are made in high-risk
areas, such as areas
identified to have the
potential for liquefaction,
seismic protection factors
may be incorporated as
identified by the plan.

protection uses designed . On-Going | developed. Additionally, the city restricts
14 | Fire Moderate . ) L o

into the system, such as the Action fireworks use in city areas. Anyone within

utilization of green strips and 200 feet of undeveloped areas cannot

defensible space. Open use ariel fireworks. The city geographic

channel ditches can be information system (GIS) department also

sized for flood conftrol in high develops an annual map and submits it

hazard flood areas. to the state and county in April of where

the city restrictions will be in July.

Sewer Systems: As lift stations,

pump stations, and

wastewater tfreatment plants

are improved, additional

seismic, fire, and flood

protections may be

infegrated to help protect

against unforeseen natural Al On-Going Generators have been added to lift and
15 | disasters. As wastewater . : Moderate . pump stations and fuel reduction projects

Liquefaction Action

are conducted around this infrastructure.

Mitigation Strategy
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Action
#

Mitigation Strategy

Storm Drains: Culverts in
areas that are identified as
debris flow basins can be
sized appropriately to pass
debris without clogging, or
have protections placed on

Saratoga Springs Hazard Mitigation Plan | 2025

Priority 2024 Status = 2024 Comments

The city has been catching debris at the
top of the waterway to prevent clogging

designed and laid out as fire
breaks.

16 | them to prevent damage Deboris Flow, Moderate On—.Gomg issues downstream. The city's goal is to let
. Flood Action

from debris flow. Open only enough water out so that no

channel storm drain infrastructure is at risk downstream.

channels can be sized to

help channel flood flows in

areas identified as high

hazard for floods.

Transportation: Roads in

areas |den’r|f|.ed. as high Debris Flow, On-Going | Roads are naturally occurring firebreaks in
17 | hazard for wildfire can be . Moderate . ) .

Flood, Fire Action the city of Saratoga Springs.

Mitigation Strategy
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Action
#

Mitigation Strategy

Design and construction of

Priority

2024 status

2024 Comments

The City of Saratoga Springs is relatively
new (25-year-old), so the building codes
are modern and have had several
updates since the city's establishment. If
there have been any seismic
recommendations for buildings, they are
followed. Currently, the city has 2018
building codes and is preparing to bring

lining or piping projects.

Action

19 | seismic retrofit measures for Earthquake | Moderate On—.Gomg on'QC.)Q]. AdFjlflonoIIy, there are local
existing facilties. Action buﬂdmg oro!monces that the Fire Marshall
and Fire Chief enforce. Through the Utah
County Emergency Management Office,
there has been a push to use Building
Resilient Infrastructure and Communities
(BRIC) grants. Currently, there is a need
for seismic bracing on above-ground
piping and commercial building fire
sprinklers.
Refrofit d§5|gn ana All, On-Going | If there are recommendations, it has
20 | construction of vulnerable Moderate .
below-arade utilifies. Earthquake Action been a focus area.
g
There is a massive pump station on the
Cooperation with Sther . Jordan River that pumps water irfro canal
21 entities to construct canal Drought Moderate On-Going | systems north and south of the cify. As

development occurs throughout the city,
developers must move those pump
systems below ground.

Mitigation Strategy
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2025 Mitigation Actions

As part of the HMP update, the LPT developed a refreshed list of mitigation actions to
work towards accomplishing over the HMP's subsequent five-year lifespan. The LPT was
informed of the comprehensive range of mitigation action types to consider throughout
the plan update process. These types of action can include natural systems protection,
education & awareness programs, structure & infrastructure projects, and local plans &
regulations. Additionally, it was acknowledged that nature-based solutions can be
incorporated info many of these mitigation types.

LPT workshops held throughout the planning process focused on educating LPT
members about various available mitigation idea resources. Emphasis was placed on
identifying actions that would help mitigate the vulnerabilities of new and existing
structures and infrastructure. As a final resource, the HMPC was also provided a
“Mitigation Strategy Action Idea” document, which was developed throughout the
planning process (Annex — Mitigation Action Ideas). This document presented several
suggested actions based on input from the Public and Student Surveys, conversations
amongst the LPT during the plan’s development, and existing community plans that
relate to the HMP.

Following the identification of the 2025 mitigation actions, the LPT prioritized the actions.
According to the Federal Emergency Management Agency (FEMA) mitigation
planning requirements, any prioritization system should emphasize the extent to which
benefits are maximized. The LPT reviewed FEMA's STAPLEE methodology and several
additional criteria to determine which ones the county should utilize. Ultimately, it was
decided that the following criteria would be considered when prioritizing mitigation
efforts, following a determination of positive cost-benefit:

e Social considerations - life/safety impact

e Administrative considerations — administrative/technical capability

e Economic considerations — project cost/reductions in future disaster costs
e Alignment with other local objectives

e Environmental considerations

e Lifeline protection

e Legal considerations

e Benefits to underserved communities

e Positive community impacts

During the planning process, the LPT decided that each government would ultimately
prioritize mitigation actions using a three-tiered High, Moderate, or Low methodology.

“High” priority was primarily designated to those actions with a:

e Moderate to High-risk ranking
e Potential highrisk to life safety, property, or the environment
e Consideration of the impacts of new development and growth

Mitigation Strategy Page | 15
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“Moderate” priority was, in general, designated to actions for hazards that were:

o Slow onset
e Localized impact events
e Largerimpact hazards with a sporadic occurrence

A "Low" priority was assigned to those remaining actions that typically address low
probability or low impact hazards, ensuring they are not prioritized above or compete
with other more practical actions.

To ensure this updated HMP meets FEMA policy, the city has identified at least one
mitigation action per natural hazard. Table 2 includes the full details of all new
mitigation actions in this updated 2025 HMP. It should be noted that for potential
funding source(s), reference to a “general fund” includes staff fime. It is also noted that
FEMA's Building Resilient Communities and Infrastructure (BRIC) program has uncertainty
for future funding years.
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Table 2 New 2025 Mitigation Actions

Saratoga Springs Hazard Mitigation Plan | 2025

Timeframe for

Mlt!gqtlon Partner Hazard Prlorlty.(ngh, Completion Poten.hal Action Details /
Action ID & . . oae Medium, . Funding .
. Organization Mitigated (estimated Benefits
Title Low) Sources
year)
ID 2025.01:
Installations
of berms
around low- HMGP,
lying sewer City . BRIC, Continued action
lift stations Engineer Flood Medium 2030 General from the 2022 HMP.
or well Fund
pump
houses are
needed.
:BDer2n(:25.02: HMGP.
. City . BRIC, Continued action
gfr)[]i?;rruchon Engineer Flood Medium 2030 General from the 2022 HMP.
. Fund
Stations.
ID 2025.03: The city will scope
Scope and and initiate a study
Conduct a to determine where
Study to drainage culverts
|dentify and associated
. HHPD, .
Drainage Cit Dam HMGP infrastructure
Culvert and Y State . Medium 2030 ’ should be installed
Engineer Incident FMA, BRIC,
Infrastructur USACE or upgraded to
e Needs in mitigate flood risks
High-Hazard in existing dam
Dam inundation zones
Inundation for high-hazard
ones dams. The study will

Mitigation Strategy
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Saratoga Springs Hazard Mitigation Plan | 2025

Timeframe for
Completion

Potential
Funding
Sources

Mitigation Local
Action ID & Lead
Title Agency

Priority (High,
Medium,
Low)

Action Details /
Benefits

Partner Hazard
Organization Mitigated (estimated

year)

assess current
hydrological
models of dam
failure inundation,
identify drainage
infrastructure gaps,
and prioritize
culvert installation
or enhancement
locations to ensure
efficient floodwater
management.

The city will
implement actions
outlined in the
Saratoga Springs

et
P Conservation Plan,
ggfofo . us. Burecu | including public
darog Central Utah or . education
Springs City Water Reclamation campaigns
Water . Drought Low 2026 WaterSMART
. Engineer | Conservanc focused on water-
Conservatio Program, . .
n Plan to Y General | SAVIng practices
Mitigate Fund (e.g_., xeriscaping,
Drought low-flow fixtures,
and leak
Impacts detection) and
establishing
ordinances to
regulate water use
Mitigation Strategy Page | 18
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Saratoga Springs Hazard Mitigation Plan | 2025

Timeframe for

Mitigation Local Priority (High, . Potential . .
Action ID & Lead Part.ner. |'.|<:'IZC1I'd Medium, Con?plehon Funding asuel De.iculs /
. Organization Mitigated (estimated Benefits

Title Agency Low) Sources

year)

during drought
emergencies, such
as outdoor
watering restrictions
and water waste
penalties.
The city will
conduct a
comprehensive
evaluation of

ID 2025.05: crifical
infrastructure,

Evaluate the . . .

- including public
Retrofit -
Opportunitie City Earthqua safety facilties,

iy . High 2026 HMGP, BRIC | ufilities,

s for Critical Engineer ke .
fransportation

Infrastructur
systems, and

e to
healthcare

Enhance -

Resilience facilities, to
determine reftrofit
needs to ensure
resiliency to an
earthquake event.

ID 2025.06: The city will amend

Update FEMA, Utah its floodplain

Local Cit DEM. Arm management

Floodplain Y ' Y Flood Medium 2029 HMGP, BRIC | policy to require

Engineer Corps of "

Manageme Enaineers two additional feet

nt Policy to 9 of freeboard for

Include Two new construction
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Saratoga Springs Hazard Mitigation Plan | 2025

Timeframe for

Mitigation Local Priority (High, . Potential . .
Action ID & Lead Part.ner. I-.Igzard Medium, Con?plehon Funding asuel De.tculs /
. Organization Mitigated (estimated Benefits
Title Agency Low) year) Sources
Feet of and substantial
Additional improvements in
Freeboard flood-prone areas.
This action will
provide a greater
safety margin to
protect structures
from flooding,
accounting for
increased flood
risks due to climate
change and
extreme weather
events.
The city will work
ID 2025.07: with the Natural
Resources
Develop .
Planned Con;ervohon
. Service (NRCS) and
Debris Flow .
- Geologic other partners to
Basins i
Hazards construct debiris
Through Cit (Delbris flow basins in areas
NRCS Y NRCS High 2030 NRCS .
) Engineer Flow / vulnerable to debris
Assistance .
i Landslide flows and
to Mitigate ) .
. ) landslides. This
Deboris Flow .
includes the
and . .
. implementation of
Landslide
. the planned 3-
Risks .
phase project for
the Fox Hollow
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Saratoga Springs Hazard Mitigation Plan | 2025

e . . . Timeframe for .
Mitigation Local Priority (High, Completion Potential

Action Details /
Benefits

Action ID & Lead AT AEEEE Medium,

o e oae Funding
Title Agency Organization Mitigated Low)

(estimated
Sources

year)

Debris Basin. These
basins will capture
and control debris,
sediment, and
runoff during
extreme weather
events to reduce
impacts on
infrastructure,
private properties,
and natural
waterways.

The city will partner
with the County

ID 2025.08: Public Health
. Department to
Coordinate
. create and
with County .
. implement an
Public .
General educational
Health to . County )
Battalion Public Fund, program focused
Develop ! Health Low 2027 .
. Chief o Health County on preventing and
and Deliver District o L .
PUDliC Funds mitigating diseases,
. particularly those
Education
. exacerbated by
on Disease
- natural hazards
Prevention ,
such as flooding,
drought, or
extreme heat.
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Saratoga Springs Hazard Mitigation Plan | 2025

Timeframe for

Mlt_lgqhon Partner Hazard Pnorltyo(ngh, Completion Poten.hal Action Details /

Action ID & . . ope Medium, . Funding .
. Organization Mitigated (estimated Benefits
Title Low) Sources
year)
The city will
implement a two-
part approach to
increase resilience
at assisted living
centers: (1) an
immediate action
to purchase and
ID 2025.09: install backup
Severe generators for
Purchase . .
Weather existing assisted
Generators o
e (Thunders living centers to
for Existing . -
. tform / provide reliable
Assisted . .

L Hail / power during
Living Emer- Lightnin emergencies and
Centers and gency 9 9 High 2026 HMGP ger

. / Extreme (2) a policy
Establish Manager
Heat / development to
Future Code o
- Tornado / update building
Requiremen . -
ts for W[nd / codes, requiring all
Backu Winter new or significantly
P Storm) renovated assisted
Power L.
living centers to
include
permanently
installed backup
generators or
equivalent power
systems as a
condition of
approval.
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Saratoga Springs Hazard Mitigation Plan | 2025

Timeframe for

Mlt_lgqhon Partner Hazard Pnontyo(ngh, Completion Poten.hal Action Details /
Action ID & . . ope Medium, . Funding .
Title Organization Mitigated Low) (estimated Sources Benefits
year)
The city will update
its existing CWPP to
better address
evolving wildfire
ID 2025.10: risks due to climate
Update the change, urban
Community expansion, and
Wildfire changesin
Protection Emer- Forestry. Fire. vegetation. The ‘
Plan (CWPP) gency State Lands Wildfire High 2026 HMGP, Utah | updated (.:W.PP wil
to Address DNR reassess wildfire
. Manager (BLM)
Emerging hazard zones,
Risks and update risk
Enhance assessments, and
Wildfire develop
Resilience actionable
strategies to
reduce wildfire risks
in and around the
city.
ID 2025.11: The city, in
Public collaboration with
Education local fire
Campaign Emer- departments, land
on Safe Utah County . . General management
Target gency / State lllelfire Medium 2030 Fund agencies, and
gc! Manager gencies, .
Shooting shooting clubs, will
Practices to develop and
Reduce implement a public
Wildfire Risk education
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Saratoga Springs Hazard Mitigation Plan | 2025

e . . . Timeframe for .
Mitigation Local Priority (High, Completion Potential

Action ID & Lead AT AEEEE Medium,

Title Agency Organization Mitigated Low)

Action Details /

el Benefits

(estimated
Sources

year)

campaign on how
target shooting can
cause wildfires and
ways to mitigate
the risk. Key
components will
include developing
education
brochures and
creating social
media posts to
explain wildfire risk
associated with
shooting, and
promoting fire-safe
target shooting
practices such as
using non-spark
ammunition and

targets.
ID 2025.12: mzl‘e:'xev;'f” 5
W"df're. Fire targeted wildfire
Prevention Marshall / education program
Education PUblic Utah DNR, at annual fFe)sﬂ\?ols
Program for Wildfire High 2026 General .
; Infor- to engage children
Children . Fund 2,
.. mation and families. The
and Families . .
Officer program will teach
at Annual .
. - the public about
City Festivals
the causes of
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Saratoga Springs Hazard Mitigation Plan | 2025

e . . . Timeframe for .
Mitigation Local Priority (High, Completion Potential

Action ID & Lead AT AEEEE Medium,

Title Agency Organization Mitigated Low)

Action Details /

el Benefits

(estimated
Sources

year)

wildfires and how
to prevent them
through interactive
activities and
informational
campaigns. The
city will host
interactive
educational booths
and activities and
hold public
presentations and
workshops.

The city will refrofit
existing pumps,
wells, and
associated water
infrastructure fo

ID 2025.13: improve their
Retrofit P! .
Pumps and PUblic resilience against
Wells o Works RThAQ High 2028 HMGP, BrIC | Sarfhquakes. This
. ke action will ensure
Enhance Director
that water systems
Earthquake . .
" remain operational
Resilience .
during and after
seismic events,
minimizing service
interruptions and
supporting
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Saratoga Springs Hazard Mitigation Plan | 2025

Timeframe for

AT:I ttilg:tlllgl Partner Hazard P"l?/\r:zig::gh' Completion iﬁ:ﬁ;:;l Action Details /
. Organization Mitigated ‘ (estimated Benefits
Title Low) year) Sources
community
resilience
The city will fund
and implement
updates to existing
LED ftraffic lights to
install anti-snow
technology at
critical intersections
to minimize the
Severe impact of snow
Weather accumulation on
ID 2025.14: (Thunders traffic safety. These
Fund the torm / upgraded signals
Upgrades of . Hail / will incorporate
LﬁD Traffic C\;J(?rlll(i UDOT Lightning Medium 2026 gg\rglrac;l ’rechnologigs such
Lights fo Director / Extreme Fund as heated signall
Improve Heat / faces, snow-
Winter Road Tornado / melting systems, or
Safety Wind / de-icing coatings
Winter to ensure optimal
Storm) visibility during
winter storms. The
project will be
carried out in
phases, prioritizing
high-risk areas with
a history of winter
weather
disruptions.
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Mitigation
Action ID &
Title

Partner

Hazard

Organization Mitigated

Priority (High,

Medium,
Low)

Saratoga Springs Hazard Mitigation Plan | 2025

Timeframe for
Completion

(estimated
year)

Potential

Funding
Sources

Action Details /
Benefits

This public
education and
outreach program
raises awareness of
how seismic activity
can damage

Return to Table of Contents

ID 2025.15: pipelines
Cpordmo’re Partnering with the
with Kern S
; gas transmission
River to
. . company ensures
implement Fire
a public Marshall / Kern River accurate
- ) HMGP, information and
education Public Gas Earthqua .
o Low 2027 General guidance on safety
and Infor- Transmission ke
. Fund steps before,
outreach mation Company -
! during, and after
plan Officer .
an earthquake. This
focused on
effort enhances
the natural .
as public safety,
gas supports
pipeline.
emergency
response, and
strengthens the
community’s
hazard mitigation
strategy.
ID 2025.16: Severe Safe rooms in high-
Develop Public Weather HMGP, risk areas and
safe rooms Works (Thunders Low 2030 General public spaces like
in high-risk Director torm / Fund parks offer secure,
hazard Hail / accessible shelter
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Saratoga Springs Hazard Mitigation Plan | 2025

Timeframe for

oot Ao ramer daara  PEOOY compieton TRl acton et
. Organization Mitigated (estimated Benefits
Title Agency Low) year) Sources
areas and in Lightning during natural
public / Extreme disasters,
spaces to Heat / significantly
provide Tornado / reducing the risk of
secure Wind / injury and loss of
shelter for Winter life.
the pubilic. Storm)
Burying the

remaining above-
ground power lines
in the city would
reduce the risk of
Severe power outages

ID 2025.17: during natural

Weather
Bury power hazard events such
- : (Thunders .
lines in as storms, high
. torm / . e
remaining Hail / winds, or wildfires.
areas of the Public Rocky Liahtnin HMGRP, Above-ground lines
city that sfill Works Mountain 9 9 Low 2030 General are vulnerable to
. / Extreme
have Director Power Heat / Fund damage from
above- falling trees, debris,
Tornado /
ground . and severe
) Wwind /
infrastructur . weather, often
e e causing
) widespread
electrical failures.
By placing power
lines underground,
the infrastructure
becomes less
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Mitigation

Action ID &

Title

Partner
Organization

Hazard
Mitigated

Priority (High,
Medium,
Low)

Saratoga Springs Hazard Mitigation Plan | 2025

Timeframe for
Completion

(estimated
year)

Potential
Funding
Sources

Action Details /
Benefits

susceptible to these
hazards, ensuring a
more reliable and
resilient power
supply for residents.

Developing and
widening trail
networks in parks
and public spaces
can serve a dual
purpose by acting

ID 2025.18: as natural fuel

Develop breaks and fire lines

and widen during wildfire

. Emer- .

frail gency events. These trails,

networks to Manager HMGP., strategically

be used as / Parks General placed and

natural fuel Wildfire Medium 2027 maintained, can

and Fund, Utah

break and help slow the

S Recreat- DNR .

fire lines to o spread of fires by

slow and Director creating cleared

contain the areas devoid of

spread of combustible

wildfire. materials, providing
crifical access for
fire responders. In
addition to
enhancing
recreational
opportunities, these
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Saratoga Springs Hazard Mitigation Plan | 2025

e . . . Timeframe for .
Mitigation Local Priority (High, Completion Potential

Action ID & Lead AT AEEEE Medium,

Title Agency Organization Mitigated Low)

Action Details /

el Benefits

(estimated
Sources

year)

expanded trail
networks could
improve fire
containment
efforts, allowing
responders to more
effectively control
and direct the
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equipment o v
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communitie Fund, Utah :
Manger These tools will
s, and DNR )
ublic allow residents to
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. and other fire fuels
defensible
around homes and
space. .
public areas.
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Timeframe for Potential

. Partner Hazard . Completion . Action Details /
Actl9n = e Organization Mitigated LIl (estimated Al Benefits
Title Agency Low) year) Sources
ID 2025.20: The installation of
Install rip rap Public Emergenc Geologic HMGP, rip rap along the
along the Works 9 Y | Hazards Medium 2027 General river will mitigate
. Manger - . .
Jordan Director (Erosion) Fund on-going erosion
River. issues.
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Mitigation Capabilities

The mitigation capability assessment examines the City of Saratoga Spring’s ability to
implement and manage the comprehensive mitigation strategy in this HMP. It identfifies
the government's strengths, gaps in capabilities, and resources to evaluate and
maintain the effective and appropriate management of the city’'s hazard mitigation
program.

The City of Saratoga Springs is encouraged to utilize this assessment to identify
capabilities it wants to expand and improve to enhance implementation efforts toward
the city’s mitigation strategy. The city’s ability to do so is dictated by its elected
leadership, management, and available funding and staffing. Grant funding
opportunities are also noted to improve these capabilities.

The LPT noted that the city will prioritize the development of education and outreach
capabilities over the next five years, with a specific focus on fostering Local Citizen
Groups That Communicate Hazard Risks. Additionally the city plans to hire a new full
time emergency manager to champion mitigation efforts.

Mitigation capabilities are classified into the following types:

¢ Planning & Regulatory
o Plans
o Building Code, Permitting, & Inspection
o Land Use Planning & Ordinances
e Administrative & Technical
o Administration
o Staff
o Technical
e Financial
o Funding Resources
e Education & Outreach
o Programs & Organizations

Planning & Regulatory

Planning and regulatory capabilities are powerful tools for implementing hazard
mitigation. The City of Saratoga Springs currently utilizes or has implemented many of
these capabilities shown in Table 3. It is important for the city to regularly review each of
these tools, identify opportunities for further risk reduction efforts, and explore ways to
increase capabilities.

Table 3 Planning & Regulatory Capabilities

Mitigation Capabilities City of Saratoga Springs

Comprehensive, Master, or General

2022 General Plan
Plan
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Mitigation Capabilities

City of Saratoga Springs

Capital Improvement Program or Plan
(CIP)

Yes

Floodplain Management Plan

Yes, the city uses information from the Army
Corps.

Stormwater Program / Plan

Yes

Community Wildfire Protection Plan
(CWPP)

Yes, 2020 Utah County CWPP

Erosion / Sediment Control Program

Yes, the Waterfront Buffer Requirements
(Jordan River Erosion Hazard Zone).
Additionally, the city has a program that
makes developers put up silt fencing and
create a plan that limits the amount of
sediment tfracked onto roadways. The
building department monitors this.

Economic Development Plan

Economic Development Strategic Plan 2018-
2023

Other Plans:

2020 Saratoga Springs Parks Master Plan,
Saratoga Springs Water Conservation Plan

Building Codes (Year)

2021 statewide codes

Building Code Effectiveness Grading
Schedule (BCEGS) Rating

No

Site Plan Review Requirements

Yes

Zoning Ordinance (Land Use)

Yes, Land Use Zones and Land Use
Administration and Enforcement, Complete
City Code, and the city has zoning maps.

Subdivision Ordinance

Yes. Chapter 19.12 under Land
Development Code.

National Flood Insurance Program

(NFIP) Participant Yes
Flood Insurance Study / Flood
Insurance Rate Map / DFIRM 6/19/2020
Floodplain Ordinance Yes

Mitigation Strategy
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City of Saratoga Springs

Elevation Certificates for Floodplain
Development

SCADA system — all sewer mains, pipes, and
meters have all been located through GPS.
New development is not allowed in the
floodplains. Developers typically elevate the
subdivision via a Letter of Map Revision
(LOMR) where necessary.

Community Rating System (CRS)
Participant

No

Open Space / Conservation Program

Yes. Jordan River — City owns area for
waterfowl conservation.

Growth Management Ordinance

Yes, Planned Community Zone

Stormwater Ordinance

Yes

Other Hazard Ordinance (steep slope,
wildfire, snow loads, etc.)

Yes, 2006 Utah Wildland-Urban Interface
Code

Other Land Use Planning and
Ordinances:

Yes, Land Development Code

Administrative & Technical

Administrative and technical capabilities include staff, working groups, and technology,
which are vital for a community to implement hazard mitigation. The city government
currently utilizes or has implemented many of these capabilities shown in Table 4.

Table 4 Administrative and Technical Capabilities

Mitigation Capabilities

Planning Commission

City of Saratoga Springs

Yes

Mitigation Planning Committee

Not formal

Maintenance Programs (tree frimming,
clearing drainage, etc.)

City fire gave brush trucks to public works
and cleared out the ditches.

Emergency Manager

Yes, Fire Chief Jess Campbell

Building Official

Yes, Mark Chesley

Floodplain Administrator

Yes, Jeremy Lapin with Public Works

Community Planner

Yes

Transportation Planner

Yes

Mitigation Strategy
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City of Saratoga Springs

Civil Engineer

Yes (consultants)

GIS Capability

Yes

Resiliency Planner

No

Warning Systems / Services (flood)

Everbridge purchased through Utah County.
Residents can either opt into alerts or city
can send out emergency alerts within a

defined area.

Warning Systems / Services (other /
multi hazard)

No sirens. However, the SCADA system is tied
into the flood warning system.

Grant Writing / Management

Finance department handles grants
internally

Financial

A community's ability to implement a comprehensive mitigation strategy largely
depends on available funding. The city government currently utilizes or has
implemented some of these capabilities, as shown in Table 5.

Table 5 Financial Capabilities

Mitigation Capabilities

City of Saratoga Springs

Levy for Specific Purposes with Voter

Yes, the city council can. The council follows
a fruth and taxation process before they

Approval . . .
can raise taxes for a specific project.
Yes, on culinary and secondary water,
Utilities Fees sewer, street lighting. The city doesn’t have

own gas or electric (all regional).

System Development / Impact
Development Fee

Yes, impact fees for developers. Look at
traffic, water and sewer requirements, and
based on impact to those systems, a fee is
created. Carwash would pay more than at

a school or church for example. Charge

impact fees for police and fire.

General Obligation Bonds to Incur

Areas

Debt Yes
Special Tax Bonds to Incur Debt Yes
Withheld Spending in Hazard-Prone NG

Open Space / Conservation Fund

Impact green credits (if developers put a
green space, they get deductions in fees).

Mitigation Strategy
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Mitigation Capabilities City of Saratoga Springs
Stormwater Utility Fees Yes, $6 per month base rate.
Capital Improvement Project Funding Yes

Community Development Block
Grants (CDBG)

Education & Outreach

Education and outreach are essential capabilities that allow a community to continue
the conversation with the public regarding hazard risks and opportunities to mitigate.
The city government currently utilizes or has implemented some of these capabilities
shown in Table 6.

Not eligible because of the demographics

Table 6 Education and Outreach Capabilities

Mitigation Capabilities City of Saratoga Springs

PUblic Hazard Education / Outreach Yes, education speaﬁcolly about fire safety
at schools and community preparedness
Program .
fairs.
Local Citizen Groups That No
Communicate Hazard Risks
Firewise Yes
StormReady No

Compliance with Floodplain Requirements

The National Flood Insurance Program (NFIP) makes federally backed flood insurance
available to homeowners, renters, and business owners in participating communities.
Base flood elevations and the boundaries of the 100- and 500-year floodplains are
shown on Flood Insurance Rate Maps (FIRM), which are the principal tool for identifying
the extent and location of the flood hazard. FIRMs are the most detailed and consistent
data sources available, and for many communities, they represent the minimum area
of oversight under their floodplain management program.

Participants in the NFIP must, at a minimum, regulate development in floodplain areas
in accordance with NFIP criteria. Before issuing a permit to build in a floodplain,
parficipating jurisdictions must ensure the following criteria are met:

¢ New buildings and those undergoing substantial improvements must, at a
minimum, be elevated to protect against damage by the 100-year flood.

¢ New floodplain development must not aggravate existing flood problems or
increase damage to other properties.
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In addition to providing flood insurance and reducing flood damages through
floodplain management regulations, the NFIP identifies and maps the Nation's
floodplains. Mapping flood hazards creates broad-based awareness of them and
provides the data needed for floodplain management programs to actuarially rate
new construction for flood insurance.

Table 7 shows the dates that the City of Saratoga Springs was identified with Flood
Hazard Boundary Maps (FHBM), when the first Flood Insurance Rate Maps (FIRM)
became effective, the date of the current FIRMs used for insurance purposes, and the
date the community entered the NFIP. The City of Saratoga Springs has no recorded
claims under the NFIP, indicating effective floodplain management practices.
Additionally, there are no NFIP-insured structures within Saratoga Springs, Utah, that
have been repetitively or severely repetitively damaged by floods.

Table 7 National Flood Insurance Program Participation

Emergency to
Regular Program
Date

1/10/75 10/15/82 6/19/2020 05/10/99

Initial FHBM Init FIRM Identified Current Effective

Identified Map Date

Maintaining compliance under the NFIP is an important component of flood risk
reduction. The City of Saratoga Springs will continue to comply with all NFIP
requirements monitored by FEMA regional staff. This includes enforcing all locally
adopted floodplain management regulations concerning existing structure
improvements and new construction. The city is currently in good standing with the
provisions of the NFIP.

Adopting floodplain management rules is only effective if the rules are followed and
enforced. Implementation and enforcement of local floodplain regulations (i.e. —
“compliance”) is achieved through the following:

e Conftinuing to participate in FIRM updates and adopt floodplain maps when
created/updated

¢ Implementing, maintaining, and updating floodplain ordinances

e Continued designation of a local floodplain manager whose responsibilities
include reviewing floodplain development permits to ensure compliance with
local floodplain management ordinances and rules

e Suggestimprovements to the enforcement of, and compliance with, regulations
and programs

e Promote and educate the public on the benefits of flood insurance

After a flood event or any event that may cause the loss of a structure, such as a fire or
a tornado, it is the role of the floodplain administrator to review and assess damaged
structures located within the Special Flood Hazard Area (SFHA). “Substantial damage™
occurs when the cost of restoring a structure exceeds 50 percent of its market value
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before damage occurred. “Substantial improvement” occurs when the cost of
improving a structure exceeds 50 percent of its market value before the start of
construction. Property owners are advised that structures experiencing substantial
damage or undergoing substantial improvements must go through the floodplain
application and permit process. Additionally, these structures must be upgraded during
the repair or reconstruction process to meet the minimum building standards stipulated
in the regulations.

If substantial damage/improvement has occurred, those structures must be brought up
to current floodplain management standards. This ensures compliance with floodplain
management measures and contributes to the overall safety and resilience of the
affected structures. These provisions are common to each community’s floodplain
management ordinances.

NFIP compliance is implemented through the City of Saratoga Springs Engineer and
Public Works Director, who has been appointed the Floodplain Administrator to
administer and implement the provisions of the community floodplain ordinance and
other appropriate sections of 44 CFR pertaining to floodplain management. The flood
mitigation actions outlined in this HMP align with the city’s ongoing efforts to reduce
flood risk and vulnerability.

Plan Monitoring and Maintenance

The City of Saratoga Springs is seeking FEMA approval for its Hazard Mitigation Plan to
ensure compliance with federal guidelines and secure eligibility for funding to support
mitigation projects. The City of Saratoga Springs and the LPT agreed upon these HMP
maintenance procedures. It was determined that the City’'s Emergency Manager
would serve as the primary point of contact for these tasks. This position will coordinate
all local efforts to monitor, evaluate, and update the HMP. Each identified project lead
will be responsible for implementing their specific mitigation actions and reporting on
the status of these actions to the emergency manager.

Throughout the year, the emergency manager will monitor events that may require the
LPT to revisit sections of the HMP. Reasons for this may include but are not limited to
disaster events (affecting the county or other communities across the nation); changes
in hazard risk or vulnerability due to population change, development, or climate
change; changes in available funding resources, updated hazard studies or
information, changes in governmental organizational structure, or public
input/concerns.

The emergency manager will track events that do not necessitate an HMP update at
that time for integration into the five-year update.

The emergency manager will solicit updates from all project leads via email every
quarter on the status of their mitigation actions identified in this HMP. Responses will be
compiled into a report, which will be provided to all LPT members and the State of Utah
DEM annually. After considering the findings of the submitted progress report, the LPT
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may request a follow-up with the organization responsible for implementing an action
to discuss project conditions.

The effectiveness of the HMP will be evaluated directly from these annual progress
reports and will be based upon progress made in implementing the mitigation strategy.

Beginning in year three of the five-year lifespan of the HMP, the emergency manager
will begin efforts to secure funding and resources for the next update process. At this
time, it will be determined who will lead this effort and whether outside organizations or
consultants will be utilized.

Planning Integration

Integration of the HMP into other planning mechanisms is vital for implementing the
mitigation strategy. This also benefits a community by ensuring no strategic conflicts
across planning documents. The following are examples of how the 2017 HMP was
incorporated into other planning mechanisms in the City of Saratoga Springs.

e The 2017 HMP was referenced and integrated into the 2022-2042 City of
Saratoga Springs General Plan. This content was specifically utilized to inform the
General Plan’s natural hazards chapter.

Moving forward with the 2025 HMP Update, the City of Saratoga Springs will integrate
information within the Hazard Identification and Risk Assessment and Mitigation Strategy
chapters in future planning efforts. It will also use it to inform future policies and
procedures. The 2025 HMP will be integrated into upcoming updates to the City of
Saratoga Springs Community Wildfire Protection Plan (CWPP), the Capital
Improvements Plan (CIP), the Emergency Operations Plan (EOP), and the General Plan.

Continued Public Engagement

Continuing public engagement over the 2025 HMP's next five years is paramount to
retaining community momentum as it relates to implementing the mitigation strategy. It
is also important to use this opportunity to identify additional ways that the HMP can
best represent the city’s socially vulnerable populations (detailed in the Socially
Vulnerable Populations Section later in this plan).

The City of Saratoga Springs will continue public engagement by annually showcasing
ongoing hazard mitigation projects on the main webpage and providing information
about the Hazard Mitigation Plan on its new resident information page. The city will also
utilize the annual Fall Festival to continue conversations with the community about
mitigation actions and projects to focus on for the coming year, based on the success
of doing so as part of the HMP update.

Changes in Community Priorities

The community of Saratoga Springs is continually evolving over the HMP's five-year
lifespan. For some, this can lead to changes in local government priorities related to
hazard mitigation. Factors potentially influencing these priorities can include but are not
limited to recent disaster events, changing local resources, needs, or capabilities, new
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state or federal policies and funding resources, new hazard impacts identified by the
updated risk assessment, or changes in growth and development.

The LPT noted that recent disasters in Saratoga Springs, including two historic rainfalll
events and the Knolls Fire in 2022, have significantly heightened awareness of wildfire
risks and the dangers of debris flows from flash floods over burn scars. The Knolls Fire
burned vegetation critical for stabilizing soils, leaving the area vulnerable to erosion and
flash flooding during heavy rains. Following the fire, two unprecedented rainfall events
caused flash floods, prompting the community to focus on mitigation efforts that
address wildfire and debris flow hazards.

lll. Planning Process

Background

The 2025 City of Saratoga Springs HMP is an update to the 2017 City of Saratoga Springs
HMP and relevant sections of the 2022 MAG HMP. HMPs are community-led efforts
designed to identify, manage, and avoid risks through pre-disaster event planning. This
plan is designed to reduce the risks posed by hazards that affect the community of
Saratoga Springs. It must be updated and approved by FEMA every five years to keep
it current and to maintain eligibility for FEMA Hazard Mitigation Assistance (HMA)
Program Granfs.

What is Hazard Mitigation?

“Hazard mitigation” describes actions that can help reduce or eliminate long-term risks
caused by hazards such as floods, wildfires, and severe weather. These actions include
measures, projects, plans, or activities proposed to reduce current and future
vulnerabilities. Hazard mitigation is best accomplished based on a comprehensive,
long-term plan developed before a disaster strikes. As disaster recovery costs continue
to rise, local governments and citizens must find ways to reduce community hazard
risks.

Often, after disasters, repairs, and reconstruction are completed in such a way as to
restore damaged property to pre-disaster conditions. These efforts may “get things
back to normal,” but replicating pre-disaster conditions often results in a repetitive
cycle of damage, reconstruction, and repeated damage. Hazard mitigation breaks this
repetitive cycle by producing less vulnerable conditions through pre- and post-disaster
repairs and reconstruction. Implementing hazard mitigation actions by state and locall
governments helps communities increase their resiliency to future disaster events and
associated losses.

Plan Purpose

Mitigation is an investment in a community’s future safety and resiliency. Recent cost-
benefit studies have proven mitigation cost-effective for communities, with mitigation
projects returning six dollars for every dollar spent. Hazard mitigation planning helps
residents, business owners, elected officials, and municipal departments think through
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how to plan, design, build, and establish partnerships for risk reduction. Consider the
crifical importance of mitigation to:

e Protect public safety and prevent loss of life and injury.

e Reduce property damage to existing and future development.

¢ Maintain community continuity and strengthen the essential social connections
forrecovery.

e Prevent harm to a community’s unique economic, cultural, and environmental
assets.

e Minimize operational downtime and accelerate recovery of government and
business after disasters.

e Reduce the costs of disaster response and recovery and the exposure to risk for
first responders.

e Help accomplish other community objectives such as capital improvements,
infrastructure protection, open space preservation, and economic resiliency.

Additionally, the City of Saratoga Springs will benefit from this HMP by:

e Ensuring eligibility for all sources of hazard mitigation funds made available
through FEMA.

e Increasing public awareness and understanding of vulnerabilities and supporting
specific actions to reduce losses from future disasters.

e Ensuring community policies, programs, and goals are compatible with reducing
vulnerability to all hazards and identifying incompatible ones.

e Building partnerships with diverse stakeholders, increasing opportunities to
leverage data and resources in reducing workloads and achieving shared
community objectives.

e Expanding the understanding of potential risk reduction measures, including
local plans and regulations, structure and infrastructure projects, natural systems
protection, education and awareness programs, and other tools.

¢ Informing the development, prioritization, and implementation of mitigation
projects. Benefits accrue over the life of these projects as losses are avoided
from each subsequent hazard event.

Scope

This 2025 HMP has been prepared to meet requirements set forth by FEMA and the Utah
Division of Homeland Security and Emergency Management (DHSEM) so that the City
of Saratoga Springs can be eligible for funding and technical assistance from state and
federal hazard mitigation programs. This HMP will be updated and FEMA-approved
within its five-year expiration date.

Authority

This HMP has been adopted by the City of Saratoga Springs per the authority granted
to municipalities by the State of Utah. This HMP was developed following current state
and federal rules and regulations governing local HMPs and shall be monitored and
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updated on a routine basis fo maintain compliance with the following legislation and
guidance:

e Robert T. Stafford Disaster Relief and Emergency Assistance Act, 42 U.S.C.,
Section 322, Mitigation Planning, as enacted by Section 104 of the Disaster
Mitigation Act of 2000 (P.L. 106-390) and by FEMA's Interim Final Rule published in
the Federal Register on February 26, 2002, at 44 CFR Part 201

The following FEMA guides and reference documents were used to prepare this
document:

e FEMA. Local Mitigation Planning Policy Guide. April 19, 2022.
e FEMA. Local Mitigation Planning Handbook. May 2023.

Plan Update Process and Methods

The planning process involved a series of meetings and workshops with the LPT, regional
stakeholders, and the public. The culmination of this process was an updated mitigation
strategy for the City of Saratoga Springs to work towards implementing over the next
five years. A high-level summary of the components that contributed to the updated
HMP is presented in Figure 1.

Figure 1 HMP Components

Planning
Team Input
& Decisions

| Risk &
Maintenance MITIGATION Vulnerability

& Implemen- STRATEGY  NAEEEEECN:

tation

Integration Capabilities

From a ‘big picture’ standpoint, the HMPC identified the following overarching project
goals:

e Obtaining FEMA Approval
e Broadening jurisdictional collaboration and participation
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e Improving public engagement
e Increasing mitigation grant funding pursuits

Timeline of Activities
Figure 2 summarizes the HMP's planning process schedule, including all LPT and public
touchpoints.

Figure 2 Project Milestones

. * Pre-Kickoff Meeting (4/22/2024)
Organize * LPT Roster Development
Resources * Kickoff Workshop (6/27/2024)

4/2024-7/2024 . Pyblic Messaging
* Kickoff Recap (7/29/2024)

* LPT Roster Refinement
Assess Risk * Risk & Vulnerability Assessment
8/2024-10/2024 * Public & Student Surveys

* HIRA Workshop (10/3/2024)

Mitiaation » Mitigation Strategy Workshop
STI’C?TG (11/21/2024)
gy « Fall Festival Public Outreach
10/2024-12/2024 * Mitigation Action Development

* Plan Finalization and Review
Plan Adoption « Public Review / Comment

* FEMA Approval

* City Adoption

Local Planning Team (LPT)

The full LPT roster is included in Annex C - Local Planning Team (LPT). This list shows all
stakeholders and participants contacted via email to contribute to the planning
process. The roster also highlights those who attended LPT events and the primary
community sectors that each individual represents. A summary of those sectors invited
to participate in the LPT includes:

e Community Volunteer Groups (LDS Church)
e Elected Leadership

e Emergency Management

e Economic Development

e Land Use & Development

e Health & Social Services
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e Infrastructure (Lifelines)
e Socially Vulnerable Populations
¢ Management

¢ Neighboring Communities in Utah County

o State Office of Homeland Security

e State Dam Safety

e Representatives of businesses, academia, and other private organizations

Incorporation of Existing Plans and Information

In addition to the data provided by stakeholders mentioned previously, all HMP-
relevant existing plans, studies, reports, and technical information were reviewed during
the update process. Table 8 provides an overview of how these resources were

incorporated into the HMP.

Table 8 Existing Resource Incorporation

Resource Incorporation

City of Saratoga Springs General Plan
(2022-2042)

Referenced the Natural Hazards Section of
the General Plan to inform recent hazard
events in the city and generate ideas for the
Mitigation Action Ideas sheet.

City of Saratoga Springs Hazard
Mitigation Plan (2017)

Used information for local vulnerability in
earthquake, flood, and debris flow hazard
sections.

Community Wildfire Preparedness Plan
(CWPP) (2020)

Used data to inform the wildfire hazard
section of the HIRA related to the Wildland
Urban Interface (WUI) and wildfire risk. The
plan also generated mitigation actions for
wildfires and informed local vulnerabilities.

Drought Response Plan (2022)

This information was used to inform the
drought hazard section of the HIRA related
to historic drought events.

Jordan River Corridor Preservation
Study

This information was used to inform the local
vulnerability sections of the erosion hazard
and provided ideas for the Mitigation Action
Ideas sheet.

Water Conservation Plan

This plan helped to inform the mitigation
strategy.

Pre-Disaster Mitigation Plan for Summit,
Utah, and Wasatch Counties (2022)

Used for local vulnerability in the flood
sections and to inform the NFIP Compliance
with floodplain requirements. Also noted is a

success from previous actions.

Utah State Hazard Mitigation Plan
(2024)

Referenced to ensure that city goals
correlate with state mitigation goals and
used to report information on the Dump Fire
and Losee Canyon Flood Mitigation Project.
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Resource Incorporation

FEMA Flood Insurance Rate Maps This information was used to inform the flood
(2020) hazard section of the HIRA.

Planning Activities

The following section details activities utilized as part of the HMP update, including
meetings and workshops. Significant points of discussion and decisions made are
provided.

Pre-Kickoff Meeting

The Pre-Kickoff Meeting was held on April 2274, 2024, to clarify the scope of the planning
process, define the roles and responsibilities of participants and stakeholders, and
review key input from the previous plan developments. Important discussions are
summarized in the following list:

e LPT Roster: The new FEMA planning policy was reviewed, specifically regarding
the planning team roster. Following the meeting, a detailed roster of
representatives from Utah Department of Emergency Management (DEM), city
departments, neighboring communities, and local groups was developed.

e Schedule: A detailed schedule was coordinated for the planning process,
including regular monthly meetings between the city emergency manager and
the consultant.

e Adoptees: It was determined that no special districts in the City of Saratoga
Springs planned on pursuing FEMA approval; rather, these entities would serve as
stakeholders in the HMP update.

¢ Comments on Existing Plan: A conversation about the previous two plans (the
2017 City of Saratoga Springs HMP and the 2022 Regional HMP), including how
they have been referenced or integrated into other planning mechanisms. It was
noted that the City is currently rewriting the Emergency Operations Plan.

¢ In-Kind Tracking: The city confirmed its intent to submit in-kind donations for the
local grant match. Following the meeting, a tracking process and tool will be
drafted.

e Project Communication: It was determined that all project-related
communications would come directly from the City Emergency Manager.

e Hazards to Profile: An initial conversation about hazards to include or remove
was had. New datasets that could provide insight into geologic hazards were
shared. This topic was further discussed at the LPT Kickoff Workshop.

e Past Events: Hazard events occurring since the last HMP was developed,
including the 2020 Knolls Fire, were reviewed.

Kickoff Meeting

The Kickoff Meeting was held in person on June 27t, 2024. Representatives from diverse
groups aftended, including the various City Departments, elected officials, the
neighboring City Eagle Mountain, and local community organizations. The purpose of
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this meeting was to share topics of discussion from the Pre-Kickoff Meeting, meet with
the extended LPT members, and share the proposed schedule and scope of work for
the planning process. Key topics of discussion are summarized below:

e Project scope and schedule were shared and discussed with the LPT.

Roles and Responsibilities of Participating Local Governments: The City was

informed of the participation requirements necessary to receive FEMA approval

of the updated HMP.

e Public Involvement Strategy: The project’s public engagement plan, suggestions
on preferred community outreach methods, and upcoming community events
were discussed.

e Recent Community Planning: The LPT discussed recent planning efforts, such as
the 2022 City of Saratoga Springs General Plan and the development of the
neighboring City of Eagle Mountain’s Emergency Operation Plan.

e Hazards to Profile: Hazards from the previous City HMP and Regional HMP and
the 2024 Utah Enhanced State Hazard Mitigation Plan were reviewed for
inclusion in the updated HMP. The final list is documented in the Identified
Hazards of Concern Section.

e Data Needs: To perform risk analysis, the LPT was asked for all local datasets
related to FEMA Lifeline categories, community structures, hazard risk areas, and
past hazard events.

e Local Government HMP Workbook: This tool was presented to the LPT, explaining
how it would help guide and capture those local inputs vital for a successful
FEMA-approved HMP.

e Mitigation Goals: The goals from the previous HMPs shared with the LPT were re-
evaluated to fit evolving community priorities.

Kickoff Recap

A Kickoff Recap was held on July 29t, 2024, to allow those who could not attend the
Kickoff Meeting to parficipate in the planning process. The topics covered in this
meeting were the same as those in the original Kickoff Workshop. With a new audience,
fresh insights from the LPT were shared:

e Utah Silver Jackets Project: The U.S. Army Corps of Engineers worked with the city
to develop drainage basins that are being used for flood risk management and
water quality protection.

e Updates on the Public Involvement Strategy: The City of Saratoga Springs
advertised the survey by posting notfices on Facebook and the city website.

e Mitigation Goals 2025: The LPT provided valuable input to ensure the goals fit the
new priorities.

Risk Assessment Workshop

The Risk Assessment Workshop was held in person on October 39, 2024, after a draft of
the Risk Assessment chapter was developed. This meeting aimed to validate the
exposure analysis on structures and FEMA Lifelines vulnerable to hazard events.
Additionally, the LPT used this opportunity to work through the Local Government HMP
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Workbook and address local vulnerabilities in the community. In addition to
representatives of various government departments, two members of the Villas at
Legacy Farms (55+ Community) and a member of the LDS Church attended the
meeting to give local community insights. Important discussions are summarized in the
following list:

HIRA Draft: The LPT was asked to review the HIRA draft section before the
meeting. One LPT member reviewed and commented on the draft and
proposed edifs to the team after the meeting.

High Hazard Dams: The LPT clarified that the two high-hazard dams located
within the city boundaries are owned by the city and maintained regularly but
are referred to by local names rather than those presented in the National
Inventory of Dams.

Drought: The LPT noted that the 2022 drought conditions resulted in some
restricted water use across the City, primarily affecting landscape watering and
not the availability of drinking water.

Earthquake: The city is new (incorporated in 1997), so all buildings are built to
code and, therefore, are at reduced risk of structural damage from an
earthquake.

Flooding: The LPT noted localized flooding in the summer of 2024, but these
events did not result in any reported damage.

Debris Flow: The LPT notes that debris flow is only a concern after wildfire when
heavy rain can wash out burn scar areas.

Harmful Algae Blooms (HABs): The LPT noted that there are frequent health
advisories every year for HABs in Utah Lake, but typically only result in partial
closures of the lake and are often ended after a week.

Severe Weather: A storm with high winds and hail on 8/13/2024 impacted over
20,000 homes in the city. The LPT predicted at least $20 million in infrastructure
damage, mainly to roofs, resulting from this event. Several LPT members and the
two attendees from the Villas at Legacy Farms suffered personal property
damage. There was also a high wind event on 6/17/2024 that did not result in
significant damage but was notable to the LPT.

Public Survey: The pubilic survey resulted in a list of proposed mitigation actions
shared with the LPT. One suggested action was for the city to bury or harden
powerlines. A member of the LPT noted that most of the lines in the city are
already buried, but a recent windstorm knocked out a powerline, which may
explain why this was at the top of the public’'s minds.

Wildfire: The public's significant concern, which was seconded by the LPT, is the
risk of phragmites and grass along the lake.

Explosive Storage: The LPT noted that explosive storage facilities near the city
would be closed within the next several years and would no longer threaten
residents.

LPT Roster Additions: The LPT suggested additions to the LPT Roser to meet FEMA
requirements, including Home Owners Associations (HOAs) to represent the
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housing division, representatives from the Parks Department, and members of the
State Engineers Office.

e Population: The LPT noted that the U.S. Census Bureau's population estimates are
much lower than the actual. The LPT's estimated population is almost 20,000
people higher than the U.S. Census Bureau's, closer to 65,000 residents.

e Local Government HMP Workbook: The LPT designated a portion of the
workshop to collaborate on the Local Government HMP Workbook regarding
local vulnerabilities.

Mitigation Strategy Workshop

The Mitigation Strategy Workshop, which took place on November 21st, 2024, brought
the LPT together to identify and prioritize mitigation actions. The purpose of the meeting
was to convene the LPT to collaboratively brainstorm mitigation projects that align with
FEMA requirements. Throughout the planning process, input was gathered from the
public, stakeholders, and the LPT and compiled into a comprehensive list of “New
Mitigation Action Ideas,” which was shared with the team for review. During the
meeting, the LPT discussed and identified at least one mitigation project for each
hazard profiled in the plan. For each project, the team determined a project lead,
identified potential partnering organizations, established an estimated fimeline, and
assigned a priority level to guide implementation efforts. This collaborative approach
aimed to create actionable and effective mitigation strategies tailored to the
community’s needs. See Table 2 for a summary of the projects generated during this
meeting.

Public and Stakeholder Participation

Public and stakeholder involvement is crucial in a hazard mitigation planning process.
The City of Saratoga Spring’s Public Information Officer (PIO) supported the LPT in
community messaging through social media posts and community outreach events to
ensure that residents had multiple opportunities to contribute input to the HMP update.
Figure 3 displays one of the Facebook posts advertising the public survey.
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Figure 3 Public Outreach Facebook Post

City of Saratoga Springs. Utah
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The City of Saratoga Springs is updating our Hazard Mitigation Plan. This plan is designed to
reduce the risks posed by hazards that affect our community and must be updated and approved
by FEMA every five years to keep it qurrent and to maintain eligibility for certam types of disaster
assistance. We want to hear from you! Take the five minutes survey to share your thoughts on
hazard mitigation in gur area, https:/floomlyfAsbig2y

Only survey submissions will be used when updating the plan. The committee will not be:
monitoring social media comments.
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Public Survey

The community survey was developed to gather valuable information on the perceived
risk of the proposed hazards in the HMP, past disaster experiences, and potential
mitigation projects from the community. The survey was open to the public from June
2024 through November 2024 and was shared via Facebook posts on July 10th, July 26™,
and August 24th of 2024. Additionally, the survey was shared at the Fire & Rescue booth
during the Fall Festival in October of 2024. A total of 169 responses were received from
the survey. Responses from the public were reviewed during LPT workshops, which
helped inform the mitigation strategy and risk assessment chapters of this HMP. A
summary of the results can be found in
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Annex E - Public Survey Responses.

Student Survey

The student survey was created to gather information from the City of Saratoga
Springs's identified socially vulnerable population: children 17 years of age and
younger. The survey asked questions about the students' perceived risk and experience
with hazards identified in the HMP and their biggest concerns during and following a
disaster. Valuable input was provided to guide the LPT in identifying the best way to
communicate with this population. The survey was shared with the school and was
open to students from December 2024 through January 2025. In total, five responses
were received from the survey. Responses from the students were shared with the LPT.
Figure 4 displays the survey flyer that was distributed to the student council. A summary
of the results can be found in
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Annex F = Student Survey Responses.

Figure 4 Saratoga Springs Student Survey

SARATOGA SPRINGS IS UPDATING
ITS HAZARD MITIGATION PLAN

STUDENTHAZARD
RISK/PERCERTION
SURVEY.

WE NEED YOUR INPUT!

STUDENT FEEDBACK WILL HELP US BETTER
UNDERSTAND YOUR HAZARD CONCERNS AND
IDENTIFY MITIGATION PROJECTS AT YOUR
SCHOOL AND ACROSS OUR COMMUNITY

SCAN THE CODE OR VISIT

Fall Festival = Public Outreach Event

Community outreach events, such as the Saratoga Springs Fall Festival, provide great
opportunities to engage the public. The LPT used this event to advertise the hazard
mitigation plan update and receive public feedback to ensure the plan reflects local
priorities. The Fall Festival was held on October 4, 2024, and consisted of a community
fair where local businesses and groups set up booths to advertise their products and
services. The City of Saratoga Springs Fire & Rescue presented an interactive display of
current proposed mitigation actions received from the public survey and asked
residents to cast their vote on the actions they think are the highest priority. Additionally,
a QR code for the Public Survey was displayed at the booth and the public was asked
to provide input if they had not already submitted a response. The results of this event
were used to guide mitigation action prioritization. Figure 5 and Figure 6 display photos
from this event.
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Figure 5 Fall Festival Public Engqgemenf Activity
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Figure 6 Residents Voting on Proposed Mitigation Project

=

Public Plan Review and Comment

The draft plan and Public Input Survey were shared on May 20, 2025, through the fire
department’s social media channels and the city’s official Facebook page. They were
also made available on the city website through a link in the newsflash section, shown
in Figure 7. Originally, the public comment period was scheduled to close on June 10,
but it was extended to July 2, 2025, to allow for a final outreach effort. During the
comment period, one response was received, expressing concerns about fireworks
potentially igniting wildland fires that could threaten residents' homes.

Planning Process Page | 53
Return to Table of Contents




Saratoga Springs Hazard Mitigation Plan | 2025

Figure 7 Plan Comment Period - Newsflash Post
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Schedule - HAZARD il
Beadon. 7 MITIGATION i

Library Board Meeting PLAN

Schedule i ..... e Commant '

Catagories

Watch Meetings

Socially Vulnerable Communities

Early in the planning process, the LPT discussed opportunities to engage socially
vulnerable populations in this process and determined that outreach to students
(children aged 17 and younger) and older adults (55 years+) are the two most
important populations to include. Efforts to engage these populations included the
development of the Student Risk Perfection Survey and inviting members from the Villas
Legacy Farms (55+ Community) to attend the Risk Assessment Workshop.
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IV. Community Profile

Geography and Climate

Saratoga Springs, Utah, is in Utah County along the northwestern shore of Utah Lake.
The city is situated between the Wasatch Range on the east and the Oquirrh Mountains
to the west. The city has 16.61 square miles, of which 0.1 square miles are water in Utah
Lake, and sits at an elevation of 4,505 feet above sea level. The City of Saratoga Springs
General Plan 2022-2042 Update notes that suburban, residential development reached
the area in the early 1990s, and the city became incorporated in 1997. The aread's
landscape is characterized by a mix of residential developments, open spaces, and
natural features like the lake and mountains that draw recreationalists to the area.
Figure 8 displays an overview of the City of Saratoga Springs.

The combination of a high desert climate, proximity to a large lake, and the surrounding
mountain ranges create a varied environment in Saratoga Springs throughout the year.
Saratoga Springs experiences a semi-arid climate, typical of the Intermountain West
region. Winters are cold and relatively dry, with temperatures often dipping below
freezing. Snowfall is common but falls less heavily in the city than in the nearby
mountains. Summers are hot and dry, with temperatures reaching 90 degrees
Fahrenheit or hotter. When summer thunderstorms occur, they are typically brief but
can bring intense rainfall. The area receives around 12-17 inches of precipitation (rain
and snow) annually, with the most significant rainfall in May.
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Figure 8 City of Saratoga Springs Overview
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Source: Bsr, NASA, Garmin, USGS, BLM, EPA. NPS, Utah Geospalial Resource Center, County of
Utah, Saratoga Springs GIS Department. Date: 8/7/2024
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Population

The city is relatively young, becoming incorporated on December 31, 1997, and has
grown rapidly since then. Between 2000 and 2010, the population grew by nearly
1,700%, as seen in Table 9. Since then, the population has continued to increase,
making it one of the fastest-growing cities in the State of Utah. The U.S. Census Bureau
American Community Survey 5-year Estimates report that the estimated population in
the city was 40,391 in 2022, with a continued upward growth trend expected in the
upcoming decade.

Table 9 Saratoga Springs Population Change (2000-2022)

% Change % Change o)) poimates

(2000-2010) (2010-2020)
1,003 17,781 1,672.8% 37,696 112.0% 40,391*

Source: U.S. Census Bureau
*The LPT noted that estimates from the U.S. Census Bureau are much lower than the actual population,
estimated to be closer to 65,000 as of October 2024.

Socially Vulnerable Populations

Socially vulnerable populations are disproportionately impacted by hazards and face
barriers when recovering from disasters. These communities often live and work in
historically underinvested areas, and they often face disparities in access to healthcare,
educational opportunities, housing, and public safety. The degree to which a
community exhibits certain social vulnerability conditions, including high poverty, low
percentage of vehicle access, or crowded households, may also affect that
community’s ability to prepare for, respond to, and recover from disaster events.

Communities with access and functional needs (AFN) during disasters are often the
most vulnerable populations. AFN are the factors that may limit a person’s ability to
communicate, maintain their health, act independently, access adequate
transportation, and acquire necessary services and support before, during, and after a
disaster. These needs encompass a variety of social and economic factors, which are
crifical to consider when developing inclusive community plans.

Throughout the planning process, it was important for the city to be cognizant of those
communities and populations whom disaster events may disproportionately impact.
Several national tools were used (Social Vulnerability Index (SVI), Climate and
Economic Justice Screening Tool (CEJST), and Rural Capacity Index (RCI)) to
understand the vulnerability in the City of Saratoga Springs. While these tools indicated
that the city did not have significant vulnerabilities, the LPT reviewed the vulnerability
reports and concluded that these groups needing special considerations during the
development of this hazard mitigation plan:

e Older Adults
e Children (17 years and younger)
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These populations were noted as a concern to the LPT before, during, and after disaster
events as these groups can often depend on caregivers for their daily needs, which
can be unavailable after a disaster event or stressed during an evacuation.
Additionally, older adults and children often have weaker immune systems, which can
make them more susceptible to illness, heat-related stress, pollutants, and other
contaminants that can emerge after a disaster. See the Socially_Vulnerable
Communities for information on how these populations were engaged during the
planning process.

Social Vulnerability Index (SVI)

The Center for Disease Control and Prevention (CDC) developed the Social
Vulnerability Index (SVI) tool to help identify communities needing special
considerations and support in preparing for and recovering from disaster events. The SVI
tool assesses social vulnerability by evaluating 16 demographic factors that can
influence a community’s ability to cope with disaster. These demographic factors are
broken into four themes: Socio-Economic Status, Household Characteristics, Racial and
Ethnic Status, and House Type and Transportation.

The CDC SVI tool reports county- and census tract-level vulnerability rankings across the
United States. While the tool does not report on city-level data, data from the U.S.
Census Bureau American Community Survey (ACS) 2022 was used to find information
for Saratoga Springs demographics for each of the 16 vulnerability indicators. Table 10
displays this demographic information compared to the State of Utah. Additionally, the
ACS data source for each indicator is included in the table below.

Highlighted indicators in the table mean that the city has a high percentage of people
with that variable compared to the rest of the state, and therefore the county is
particularly vulnerable in that area. In Saratoga Springs, the housing cost burden
population (or those who pay 30% or more of their income in housing) is slightly higher
than the state average. When a significant portion of income is devoted to housing
costs, such as rent, mortgage payments, and utilities, it can lead to financial strain and
make it more difficult for residents to prepare for and recover from disaster. Additionally,
the percentage of residents aged 17 and younger is significantly higher in the City of
Saratoga Springs than in the rest of the state. This large population of dependents in the
city can increase vulnerability, as children are economically dependent on their
parents, and adults who have children may face barriers in evacuating quickly during a
disaster event and accessing childcare after disaster. Special considerations should be
made for these groups when planning mitigation or disaster response and recovery
projects.
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Table 10 City of Saratoga Springs Social Vulnerability Index (SVI) Indicators - ACS 2022
Estimates

Po 7:Ilgfﬁon wel )
SVI Theme Indicator Description P Population = Reference
(Saratoga
. (Utah) Table
I Springs)
Socio Percentage of persons below 150% poverty 7.5% 13.9% S1701
ETC()Tnom'C Unemployment Rate 2.2% 2.7% DPO3
atus
Percentage of housing cost-burdened 28.4% 26.8% DP0O4

occupied housing units (30%+ of income
spent on housing costs)*

Percentage of persons with no high school 0.6% 7.0% DP02
diploma (age 25+)
Percentage uninsured in the fotal civilian 5.0% 8.1% DPO3
noninstitutionalized population
Household Percentage of persons aged 65 and older 5.1% 11.9% DPO5
Characteristics "percentage of persons aged 17 and younger 43.6% 27.5% DPO5
Percentage of civilian noninstitutionalized 5.0% 10.6% DP02
population with a disability
Percentage of single-parent households with 4.5% 4.9% DP02
children under 18
Percentage of persons (age 5+) who speak 2.0% 5.2% DP02
English "less than well"
Racial & Ethnic | Percentage minority (Hispanic or Latino (of 12.4% 20.8% DP0O5

Minority Status | any race); Black and African American, Not
Hispanic or Latino; American Indian and
Alaska Native, Not Hispanic or Latino; Asian,
Not Hispanic or Latino; Native Hawaiian and
Other Pacific Islander, Not Hispanic or Latino;
Two or More Races, Not Hispanic or Latino;
Other Races, Not Hispanic or Latino)

Housing Type & | Percentage of housing in structures with 10 or 5.1% 12.7% DP0O4
Transportation | more units
Percentage of mobile homes 0.0% 2.9% DP0O4
Percentage of occupied housing units with 2.3% 3.1% DP0O4
more people than rooms
Percentage of households with no vehicle 1.5% 3.7% DP0O4
available
Percentage of persons in group quarters 0.0% 2.2% PS5

Source: U.S. Census Bureau 2020, American Community Survey (ACS) Estimates 2022

Figure 9 displays the CDC SVI rankings in Saratoga Springs by census tracts. Most of the
city is in low-vulnerability areas (25th percentile), with a portion in the middle indicating
low-medium vulnerability (25th-50th percentile).
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Figure 9 City of Saratoga Springs CDC Social Vulnerability Index (SVI)
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Climate and Economic Justice Screening Tool (CEJST)

Figure 10 displays data from the Climate and Economic Justice Screening Tool (CEJST),
which the U.S. government developed as part of the Justice40 initiative. The tool aims to
identify communities that are underinvested in critical infrastructure/services and
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overburdened by pollution. According to CEJST, no census fracts in Saratoga Springs
are identified as disadvantaged.

Figure 10 City of Saratoga Springs Climate and Environmental Justice Screening Tool
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Geospatial Resource Center. County of Utah, Saratoga Springs GIS Department, Date: 8/7/2024
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Rural Capacity Index (RCI)

Figure 11displays information from the Headwaters Economics Rural Capacity Index
(RCI). This toolset evaluates various factors influencing a rural community’s access to
funding and resources. The data is displayed by census-designated places, which
include cities, towns, and unincorporated places with concentrations of people and
infrastructure. The City of Saratoga Springs is identified as having high capacity. If,
therefore, is more likely to have the resources to prepare for and recover from disasters
than other locations in Utah.

Figure 11 City of Saratoga Springs Rural Capacity Index
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Economy

The economy of Saratoga Springs has experienced significant growth in recent years,
driven by the city’s rapid increase in population and commercial development. The U.S.
Census Bureau American Community Survey 5-year Estimates report an estimated
16,987 residents (97.8% of total residents in the civilian labor force) are employed as of
2022. The greatest industry employer in the city is “Educational services, health care,
and social assistance”.

Table 11 Industries and Employment in Saratoga Springs 2022 Estimates

TitelEd ) EsI;::\C:te % I?;;:‘:z:;?;\ed

(E]csjsl_ixsc;g;r:ggol services, health care, and social 3,445 20.40%
Retail trade 2,155 12.80%
Manufacturing 1,521 9%
II;ir;c;;c;e and insurance, real estate, rental and 1 491 8.80%
2\:; g;rgr;rz;r\;inggsm, recreation, accommodation, 1 370 8.10%
Construction 1,345 8%
Other services, except public administration 788 4.70%
Transportation, warehousing, and utilities 585 3.50%
Information 571 3.40%
Public administration 455 2.70%
Wholesale frade 278 1.60%
Agriculture, forestry, fishing and hunting, and mining 141 0.80%

Total civilian employed population 16 years:vn:: 16,897 100%

Source: American Community Survey 5-Year Estimates (Table DP03)

Land Tenure

Land Use

Identifying land use is essential when conducting hazard mitigation projects because
different types of land use have varying levels of vulnerability. Understanding land use
distribution (residential, commercial, agriculture, etc.) helps assess where hazard risk to
people and property may be the highest. This information can also aid in effective
resource allocation during and after disasters. Additionally, regulation and zoning efforts
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can be enforced in these areas to reduce losses from disasters, such as enforcing
building codes in earthquake zones and limiting development in flood-prone areas.

Table 12 summarizes land use classifications in the City of Saratoga Springs and the city

annexation area. Most of the land in the City of Saratoga Springs is used for low-density

residential (30%), followed by natural open space (15%), planned community mixed-use
(13%) and planned community residential (13%). Figure 12 displays this land use data.

Table 12 Saratoga Springs Land Use

Land Use Classification Percent of Total Land
Low-Density Residential 30%
Natural Open Space 15%
Planned Community Mixed-Use 13%
Planned Community Residential 13%
Rural Residential 8%
Medium-Density Residential 4%
Regional Commercial 3%
Mixed Waterfront 3%
Developed Open Space 2%
Institutional 2%
Office 2%
Community Commercial 1%
General Industrial 1%
High-Density Residential 1%
Light Institutional 1%
Neighborhood Commercial 1%
Office Warehouse 1%
Agriculture <1%

Source: City of Saratoga Springs General Plan Update 2022-2042
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Figure 12 City of Saratoga Springs Land Use
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Springs GIS Department, Date: 8/29/2024
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Land Ownership

In addition to identifying land use in the City of Saratoga Springs, it is important to
understand regional land ownership surrounding the city. Land ownership refers to the
entity that holds the legal rights and responsibilities of the land and who, therefore, can
sell, lease, or develop it. Knowing who owns the land surrounding Saratoga Springs can
help the city coordinate hazard-risk reduction projects and access resources outside
the city's boundaries. Figure 13 displays land ownership near the City of Saratoga
Springs.
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Figure 13 City of Saratoga Springs - Regional Land Ownership
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Growth and Development

The City of Saratoga Springs General Plan Update 2022-2042 notes that land use in the
city has evolved from primarily agrarian land to a fast-growing suburb in decades. City
planners have prioritized the fransition from a residential community to a suburban city
that offers goods and services to support the quickly growing population, focused on
establishing a mix of land use to reduce travel distances for public services and diversify
the local tax base to fund public safety and services. Areas of concentrated
development occur along Utah Lake's shoreline and northern portions of the city.

The General Plan updated the status of projects outlined in the 2017 General Plan, with
many having been completed or are in the process of being completed, including the
Pony Express Road Extension and Foothill Boulevard Corridor (Mountain View Corridor)
Road. Several trail developments, including Redwood Road Trails Phase 1 and South
Lakeshore Trail, were completed or under construction at the time of the 2022 Plan
Update. Other community amenities in development included the Hot Springs
Investigation Phase 1, Patriot Park Phase 2 Purchase, and Saratoga Cemetery Phase 1.

Several future development goals were also identified in the City's General Plan, with
the long-range vision to balance future development and maintain quality of life for
residents. The plan notes that adequate land use areas must be preserved for
additional office and retail space to provide sufficient job opportunities to match the
city’s growing population. The General Plan also details the vision of a Town Center to
develop over the next 20 years, allowing the city to become a regional hub for jobs,
shopping, and recreation.

In addition to the Town Center, the General Plan details the potential for waterfront
development along Utah Lake, specifically in the areas between Pony Express and
Utah Lake and extending into portions of the Jordan River. The community expressed
interest in gathering and recreation opportunities along Utah Lake, encouraging the
city to prioritize completing the Utah Lake Shoreline Trail. Figure 14 displays the mixed-
use waterfront areas and tentative Town Center areas where future development is
planned. It is important to note that other city areas not identified on the map will
continue seeing residential and commercial development.
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Figure 14 City of Saratoga Springs Future Development Areas
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Natural and Historic Resources

Endangered and Threatened Species

Identifying natural and culturally significant resources in the City of Saratoga Springs is
important for several reasons. Knowledge of endangered or threatened species allows
planners to make informed decisions about where and how to implement hazard
mitigation strategies to minimize negative impacts on biodiversity and comply with laws
such as the Endangered Species Act (ESA). Including endangered or threatened
species considerations in mitigation projects can open additional conservation and
habitat protection funding opportunities.

The U.S. Fish and Wildlife Service reports endangered and threatened listed species that
are known to occur in the City of Saratoga Springs, as shown in Table 13. While no
endangered species or critical habitats are currently listed in Saratoga Springs, there
may be in the future if populations of these threatened species continue to decline.
Proposed mitigation projects should still determine what effects they have on these
listed species.

Table 13 The City of Saratoga Springs Threatened Species

Species Category Species Name Status
Birds Yellow-billed Cuckoo Threatened
Fishes June Sucker Threatened
Insects Monarch Butterfly Candidate
Flowering Plants Ute Ladies’-tresses Threatened

Source: U.S. Fish and Wildlife Service

National Register of Historic Places

The National Register of Historic Places has no listed structures in the City of Saratoga
Springs. The city was established as an incorporated community on December 31+,
1997. Due to its recent establishment and young age, Saratoga Springs does not have
significant historic structures.
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V. Hazard Identification and Risk Assessment

Identified Hazards of Concern

Building a clear understanding of the hazards that pose risks to the community of
Saratoga Springs is a key step in preventing disaster losses. This plan uses the following
terms to facilitate comparisons between communities and can be found throughout
the risk assessments and mitigation strategies.

e Hazard: Event or physical conditions that have the potential to cause fatalities,
injuries, property damage, infrastructure damage, agricultural loss, damage to
the environment, interruption of business, or other types of harm or loss.

¢ Vulnerability: The degree of susceptibility to physical injury, harm, damage, or
economic loss; depends on an asset’s construction, contents, and economic
value of its functions.

e Exposure: The people, property, systems, or functions that could be lost to a
hazard. Generally, exposure includes what lies in the area the hazard could
affect.

¢ Risk: A hazard's likelihood of occurrence and its consequences to society; the
estimated impact that a hazard would have on people, services, facilities, and
structures in a community.

The Hazard Identification and Risk Assessment (HIRA) section involves a method for
evaluating risk which is defined by the probability and frequency of occurrence of a
hazard event, exposure of people and property to the hazard, and consequences of
that exposure. Different methodologies exist for assessing the risk of hazard events,
ranging from qualitative to quantitative approaches.

For this local plan update, the HMPC considered the full range of natural hazards that
could impact the planning area and then identified those hazards that present the
greatest concern. The process incorporated a review of the frequency, magnitude,
and costs associated with hazards that have impacted or could impact the planning
area. Anecdotal information regarding natural hazards and the perceived vulnerability
of the planning area’s assets was also factored in. Based on this review, this plan profiles
the following hazards of concern:

e Dam Incident

e Drought
e FEarthquake
e Flood

e Geologic Hazards (Debris Flow/Erosion/Landslide)

e Public Health

e Severe Weather (Thunderstorm/Hail/Lightning/Extreme
Heat/Tornado/Wind/Winter Storm)

e Wildfire
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Two hazards profiled in the State of Utah HMP, Avalanche and Space Weather, are not
included due to their low probability and minimal threat to the Saratoga Springs
community. After reassessing hazard risk, the LPT decided to not include Infestation and
Solar Flare as profiled hazards in the 2025 HMP, which had been profiled in the 2017
Saratoga Springs HMP. The LPT also assessed the hazard of collapsible soils, but decided
not to profile it as a hazard. Although collapsible soils are present in the city, current
building codes already mandate a soil survey before construction to assess risk.
Therefore, no additional mitigation actions are necessary. Removing these less
significant hazards allows the city to prioritize resources and focus on the most critical
hazard threats to the community.

Several hazards identified in the 2017 Saratoga Springs HMP were combined in the 2025
update. This is due to the comparable impacts of these hazards on people and
property and the fact that there is much overlap in potential mitigation solutions. In the
2025 Saratoga Springs HMP, Debris Flow was combined with Erosion and Landslide into
one profile: Geologic Hazards. Radon will be discussed in the Geologic Hazards section
as an impact of Geologic Hazards but will not be profiled as a hazard. Severe weather
also encompasses thunderstorms, hail, lightning, extreme heat, tornados, wind, and
winter storms due to these atmospheric hazards having comparable risks and impacts
on communities.

Additionally, Explosion Induced by Natural Hazards and HazMat Incident Induced by
Natural Hazards are not profiled as unique hazards in the 2025 HMP update but will be
addressed in the Lifeline section of each hazard profile where applicable. Public Health
was added as a profiled hazard in the 2025 HMP update due to the significant impacts
that air/water quality and pandemics have had on the city in recent years.

It should be noted that many of these hazards are interconnected and discussion of
how these hazards overlap occurs throughout the risk assessment. For example,
prolonged drought impacts the likelihood of wildfire. While Climate Change is not
profiled as a unique hazard in the 2025 HMP update, each hazard profile will also
include a section on how the hazard is connected to and influenced by changing
climatic conditions.

Disaster Declaration History

Disaster declarations are made at the county level. Saratoga Springs is in Utah County,
which has experienced 8 federal-declared disasters or emergencies, 4 fire
management assistance declarations, and 16 USDA disaster declarations. Table 14
through Table 16 provide details on these declarations. There have been no state
declarations for the city.

Table 14 Utah County Federal Disaster Declarations (1953-2024)

. .. Disaster
Location Description Number
Utah County, Mulfi- April 30, Utah Severe Storms, Landslides, DR-680-UT
County 1983 Flooding
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Location Description L
P Number
Utah County, Multi- Aug 17, Utah Severe Storms, Mudslides, DR-720-UT
County 1984 Landslides, Flooding
Utah County A;go]](?’ Utah Mollie Fire FSA-2381-UT
Statewide | Sept 5, 2005 | "UTieane Kairna Evacuationin gy 5993 7
Utah County, Mulfi- | /4 8, 2011 Utah Flooding DR-4011-UT
County
Statewide RN Utah Covid-19 EM-3478-UT
Statewide Apr 4, 2020 Utah Covid-19 Pandemic DR-4525-UT
Utah County, Multi- Dec 23, y
County 2023 Utah Flooding DR-4752-UT
Source: FEMA

Table 15 Utah County Fire Management Assistance Declarations

Date Description Disaster Number
Jun 22, 2012 Utah Dump Fire FM-2983-UT
Sep 21,2018 Utah Bald Mountain Fire FM-5277-UT
Jun 28, 2020 Utah Knolls Fire FM-5318-UT
Sep 7, 2020 Utah Ether Hollow Fire FM-5353-UT
Source: FEMA
Table 16 Utah County USDA Disaster Declarations (2018-2024)
- Disaster
Approval Date Description Number
4/26/2018 Drought S4311
6/4/2018 Drought S4333
6/15/2018 Drought 54338
11/4/2019 Drought S4569
1/10/2020 Drought S4601
6/16/2020 Drought S4702
8/10/2020 Drought 54731
8/21/2020 Drought S4772
9/4/2020 Drought S4784
9/11/2020 Drought 54801
3/5/2021 Drought 54925
4/2/2021 Drought S4935
4/19/2021 Drought S4943
4/18/2002 Drought S5167
4/22/2022 Drought S5175
3/17/2023 Drought 55382
Source: USDA
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Hazard Risk Summary

The LPT performed a qualitative risk ranking for all 8 hazards profiled in this plan. This risk
ranking assessed the probability of each hazard's occurrence and its likely impact on
the people, property/environment, and economy of the planning area. The responses
were collected utilizing a four-category qualitative scale. For the probability of a hazard
this included “unlikely (1)" “possible (2)", “probable (3)", and “likely (4)". For the impacts
of the hazard to the three community sectors, the scale included “minor (1)”, “limited
(2), “critical (3)", and “catastrophic (4)". The responses were then calculated into a
quantitative range by combining the impact scores and multiplying by the probability
score, which correlates with the “high,” “moderate,” and “low" risk rankings.

Table 17 Saratoga Springs Hazard Risk Rankings

Hazard Sara.iogq
Springs
Dam Incident Low
Drought Low
Earthquake Moderate
Flood Low
Geologic Hazards (Debris Flow/Erosion/Landslide)
Public Health

Severe Weather (Thunderstorm/Hail/Lightning/Extreme
Heat/Tornado/Wind/Winter Storm)
Wildfire

Hazard Data Viewers
The information in the following risk and vulnerability assessments is considered a

snapshot in time based on the best available data during this plan’s development. It is
expected that over the 5-year life of this updated plan, many of these data sets will
continue to be updated and enhanced while new data sources will become available.
For communities to ensure they are referencing the latest and greatest hazard data; it is
important that they are aware of how to access this information.

Fortunately, communities can now leverage state and federal web map viewers to
assess the most current hazard mapping available for many of the hazards profiled in
this plan. Details on these currently available tools are shared below and readers can
access the platforms by clicking on the title of each viewer.

Be Ready Utah — Hazards in Utah

The Utah Department of Public Safety Division of Emergency Management maintains a
Hazards in Utah website through the Be Ready Utah program. Be Ready Utah is a state-
level public outreach program designed to enhance emergency preparedness among
Utah communities, focusing on providing residents educational resources. The Hazards
in Utah portal was designed to hold a collection of interactive hazard maps to increase
knowledge of which hazards and disasters can occur. Examples of the maps in this
portal include FEMA Flood Hazards, NOAA Flood Prediction, Lightning Risk, Drought
Monitor, and Wildfire Information. After identifying what hazards can impact their
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community, residents are encouraged to learn about the protective actions for each
hazard and develop a plan for the disruptions that can result from these events.

Utah Wildfire Risk Assessment Portal

The Utah Wildfire Risk Assessment Portal (UWRAP) delivers a web-based application
designed to provide immediate, online access to Utah-calibrated West Wide Wildfire
Assessment data to help communities, fire departments, emergency planners, and land
management agencies collectively prepare for and be resilient to wildfires by
facilitating effective, efficient, and consistent data and information exchange. This
allows for enhanced public awareness of wildfires and helps to build capacity for
planning efforts and develop fuel treatment priorities at all levels. UWRAP provides
information designed to reduce the potential for catastrophic wildland fires by
educating the public and assisting decision-makers to make informed choices
regarding wildfire hazards, ecosystem enhancement, and public safety. West Wide
Wildfire Assessment data was developed to cover the seventeen Western States.
UWRAP was specifically designed from the larger set of data for use in Utah.
Additionally, UWRAP provides links to several other wildfire hazard viewers under the
“Tools" section of the webpage.

Utah Fire Info Home

The Utah Fire Info Home is managed by the Utah Department of Natural Resources and
was created to show real-time fire information in the State of Utah. The page displays
ongoing fire incidents, seasonal fire summaries, and fire restriction locations.

Utah Geologic Hazards Portal

The Utah Geologic Hazard Portal is an online resource developed by the Utah
Geological Survey to provide comprehensive information on various geological hazards
that impact the State of Utah. The tool has interactive maps that support public safety,
awareness of these hazards, emergency preparedness, and planning.

FEMA National Risk Index. (NRI)

FEMA National Risk Index (NRI) —is a tool to help illustrate the communities most at risk
for 18 natural hazards. The Risk Index leverages available source data for natural
hazards and community risk factors. The risk equation behind the Risk Index includes
three components: a natural hazards component (Expected Annual Loss), a
consequence-enhancing component (Social Vulnerability), and a consequence
reduction component (Community Resilience).

Climate Mapping for Resilience and Adaptation (CMRA) Assessment

Climate Mapping for Resilience and Adaptation (CMRA) Assessment —is a tool that
provides current and future climate hazard information to assist with prioritizing,
identifying, and implementing climate-informed infrastructure investments. As a single
source of historical and future climate data, the tool covers exposure to multiple
hazards, the status of disadvantaged communities, and building codes. The information
can support the planning and implementation of climate-resilient projects.
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Climate Risk and Resilience Portal (ClimRR)

Climate Risk and Resilience Portal (ClimRR) —is a collection of tools and data related to
estimated future climate-related variables: annual and seasonal averages of the
maximum and minimum daily tfemperatures, annual total precipitation, drought
(consecutive days with no precipitation), and annual average wind speed.

Resilience Analysis and Planning Tool (RAPT)

Resilience Analysis and Planning Tool (RAPT) —is a geographic information system (GIS)
tool to help emergency managers and community partners at all GIS skill levels visualize
and assess potential challenges to community resilience. Hazard data include data
layers of real-time radar and watch and warning notifications from the National
Weather Service, live stream gauges, current wildfires, and historical hazard data for
tornadoes, floods, and seismic risk.

Exposure Analysis

Throughout the risk and vulnerability assessment, exposure analysis was conducted for
hazards as best available data permitted. The exposure analysis identifies what assets,
such as critical infrastructure and buildings, are in areas that could be impacted by
hazard events in Saratoga Springs. This information was then used to prioritize mitigation
projects.

Data for exposure analysis was gathered from the Saratoga Springs Geographic
Information Systems (GIS) Department, the Utah Geospatial Resource Center, the Utah
State Geographic Information Database (Utah SGID), and the Utah County Assessor.
See the Lifelines and Structure Inventory sections for more information on the datasets
used for analysis.

The following Lifelines and Structure Inventory sections provide information on the total
number of critical infrastructure and buildings in Saratoga Springs to be used as a
baseline for the exposure analysis. See the Exposure and Vulnerability subsection under
each hazard for more information on what assets are exposed to specific risks.

Lifelines

Lifelines are critical infrastructure and services essential for ensuring communities' health,
safety, and economic security during and after disasters. The best available data for
FEMA Lifelines was gathered from the Saratoga Springs Geographic Information Systems
(GIS) Department and was supplemented with data from the Utah State Geographic
Information Database (Utah SGID) and Utah Geospatial Resource Center (Utah GRC).
The eight FEMA Lifelines and the datasets used in the Saratoga Springs exposure
analysis are detailed below.

1. Safety and Security: Law enforcement, fire services, search and rescue, and
government service. The datasets included in the Saratoga Springs analysis are:
e Schools (Pre-K to 12)
e Public Libraries
e Fire Stations
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e Law Enforcement

2. Food, Hydration, and Shelter: All resources needed to provide sustenance,
hydration, and shelter. This includes food supply chains, emergency water supplies
(such as bottled water), agriculture, emergency housing, and public storm
sheltering. The datasets included in the Saratoga Springs analysis are:
e Grocery Stores
e Restaurants

3. Health and Medical: Medical care, public health services, patient movement,
medical supply chains, and fatality management. The datasets included in the
Saratoga Springs analysis are:
e Health Care Facilities
e Emergency Medical Services

4. Energy (Power and Fuel): Production and distribution of electricity (power grid),
natural gas, and liquid fuels. The datasets included in the Saratoga Springs analysis
are:
e Oiland Gas Wells
e Power Lines
e Natural Gas Pipelines

5. Communications: Infrastructure for transmission of information, internet, public
broadcasting, responder communications (911 and dispatch), and alert warnings
and messages. The datasets included in the Saratoga Springs analysis are:
e Communication Utility Lines

6. Transportation: All modes of fransportation infrastructure and services necessary for
moving people and goods, including roadways, bridges, airports, public transit
systems, and railways. The datasets included in the Saratoga Springs analysis are:
e Major Roadways (State, Interstate, and U.S. Highways)
e Railroads
e Airports
e Utah Transportation Administration (UTA) Routes

7. Hazardous Materials: Management and containment of hazardous materials,
including chemicals, radioactive substances, hazardous waste, and other
pollutants/contaminants. See the “Hazardous Materials — Explosive Storage Zones”
section of this plan for more information on exposure analysis for the Hazardous
Materials Lifeline. The datasets included in the Saratoga Springs analysis are:
e Explosive Storage Sites
e Explosive Storage Hazard Zones

8. Water Systems: Potable water infrastructure (pipes, wells, and treatment plants),
wastewater systems and management, and water quality monitoring. The datasets
included in the Saratoga Springs analysis are:
e Forced Main Pipeline
o Storm, Sewer, and Water Utility Lines

A baseline of this data is presented in Table 18 and are mapped in Figure 15. The
inventory baseline in the table below is for Lifelines exclusively within Saratoga Springs
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City limits, while the map displays all FEMA Lifelines in and around the city boundairies. It
is important to note that impacts or disruptions along system Lifelines could affect large
areas or multiple locations. Additionally, a disruption to these system Lifelines outside of
the Saratoga Springs jurisdictional boundary could impact the city.

Table 18 Saratoga Springs Lifeline Inventory - Baseline Data

Lifeline Structures Lifeline Systems (Miles)
Communications 0 2.4
Energy S 29.8
Hazardous Materials* O* O*
Health & Medical 3 0
Safety & Security 16 0
Food, Hydration, & Shelter 80 0
Transportation 0 18.8
Water Systems 0 29.2
Total 104 80.2

Source: Saratoga Springs GIS Department, Utah Geospatial Resource Center
*See the Hazardous Material — Explosive Storage Zones section for Hazmat Lifeline exposure data
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Figure 15 City of Saratoga Springs FEMA Lifelines
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Hazard Identification and Risk Assessment Page | 79

Return to Table of Contents




Saratoga Springs Hazard Mitigation Plan | 2025

Structure Inventory

Parcel data provided by the Utah County Assessor was utilized for structure exposure
analysis. The dataset contains spatial information on the location and value of
commercial, industrial, public, and residential structures in Saratoga Springs. Structure
types listed as “other” include “vacant land,” “unknown,” and parcels with no
classification data. These parcels were converted to centroid points and overlaid with
risk areas to understand the structures exposed to various hazards. The information
gathered from the structure exposure analysis was then used to identify where
mitigation measures will be the most beneficial. A baseline of this data is presented in
Table 19 and mapped in Figure 16 and Figure 17.

Table 19 Saratoga Springs Total Structure Inventory

Structure

Count Total Value

Jurisdiction Land Value

Structure Type

Saratoga Commercial 206 $989,878,900 | $1,639,695,400
Springs Industrial 58 $116,695,900 $141,551,100
Public 1,258 $15,200 $15,200

Residential 13,722 | $2,577,838,700 | $7,376,079,700

Other 4,570 $753,580,800 $823,135,700

Total 19,814 | $4,438,009,500 | $9,980,477,100

Source: Utah County Parcel Map
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Figure 14 City of Saratoga Springs Structure Inventory - Nort
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Figure 17 City of Saratoga Springs Structure Inventory - South
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Hazardous Materials - Explosive Storage Zone

FEMA Lifelines Exposed to Hazardous Materials

While a hazardous materials incident is not a uniquely profiled hazard in this HMP, an
incident can occur because of any of the profiled hazards in this plan. There are four
explosive storage facilities located near the City of Saratoga Springs with blast zones
that can affect people and property in the city. The explosive storage sites and 0.5-mile
blast radius are not located in city boundaries; however, the 1-mile and 2-mile blast
zones could impact the city. The exposure analysis for FEMA Lifelines in these blast zones
is summarized in Table 20 and shown in Figure 18.

Table 20 FEMA Lifelines Exposed to Hazardous Materials Zones

Hazard Blast Zones

Lifeline Systems

Lifeline Lifeline Structures (Miles)

Energy 3 0.7

1-Mile Blast Zone Transportation - 0.1

Total 3 0.8

Energy 1 4.9

Health & Medical 1 -

2-Mile Blast Zone Safety & Secutri’ry 3 ~

Transportation - 3.6

Water Systems - 1.5

Total 5 10.0

Grand Total 8 10.8

Source: Saratoga Springs GIS Department, Utah Geospatial Resource Center
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Figure 18 FEMA Lifelines Exposed to Hazardous Materials Zones
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Structures Exposed to Hazardous Materials

In addition to FEMA Lifelines, there are more than 3,000 structures in Saratoga Springs
worth over $2.4 billion in value in areas exposed to explosive storage blast zones, as
summarized in Table 21 and shown in Figure 19.

Table 21 Structures Exposed to Hazardous Materials Zones

slepele] gy Structure Type S Land Value Total Value
Zones Count
Commercial 1 $367,600 $449,300
. Public 57 $0 $0
I-Mile Blast Residential 410 $103.022.900 | $263.622,400
Total 616 $119,384,700 $280,065,900
Commercial 31 $684,045,800 $760,219,400
Public 168 $12,100 $12,100
2-Mile Blast Residential 1,989 $480,372,100 | $1,277,511,300
Ofther 334 $158,932,700 $158,932,700
Total 2,522 | $1,323,362,700 | $2,196,675,500
Grand Total 3,138 | $1,442,747,400 | $2,476,741,400
Source: Utah County Parcel Map
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Figure 19 Structures Exposed to Hazardous Materials Zones
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Hazard Profiles
Dam Incident

General Background

Dams are structures built across a body of water, typically a river or stream, to control
water flow. Dams are primarily used for flood protection, hydroelectric power
generation, irrigation for agriculture, and water supply, or can also be used for
recreation. A dam incident refers to a failure or operational issue involving a dam,
which can lead to significant impacts downstream, including infrastructure damage or
loss of life in the most severe cases. Dam failures can also result from a combination of
causes, including:

e Improper design or poor construction

e Aging infrastructure with inadequate maintenance

¢ Negligent operation

e Extreme weather events or prolonged periods of rainfall, flooding, and rapid
snowmelt

e Failure of upstream dams on the same waterway

e Internal erosion caused by embankment or foundation leakage or piping, root
growth, or

e rodent/wildlife activity

e Earthquake/seismic activity

e Inadequate spillway capacity resulting in excess overtopping

e Intentional structural attacks and cyberattacks

Dam overtopping is a type of dam incident that refers to a situation where water flows
over the top of a dam because of the water level in a reservoir behind the dam rising
above the dam'’s crest. Overtopping can lead to structural damage or even
catastrophic dam failure and is the primary cause of dam failure in the United States.
While most dams are typically engineered to withstand computed flood scenarios
(such as a 100-year flood) and emergency spillways are required to be built info dam
structures to release excess water, any of the above scenarios could jeopardize a
dam'’s structural integrity.

Dam inundation refers to the flooding that occurs downstream because of water being
released from a dam. Dam inundation can occur intentionally when emergency
measures are taken to control the release of water during an extreme weather event to
prevent dam failure, or unintentionally when a dam failure or operational error occurs.
Outlets and spillways may release water in a different channel, creating additional
inundation areas.

Previous Occurrences
The Association of State Dam Safety Officials has reported no dam incidents within the
City of Saratoga Springs; however, 2 high-hazard potential dams (HHPDs) in Saratoga

Hazard Identification and Risk Assessment Page | 87
Return to Table of Contents




Springs pose significant potential risk to the city and communities downstream in the
future.

Location

There are 19 dams in the City of Saratoga Springs: 2 high-hazard dams, 4 significant-
hazard dams, 12 low-hazard dams, and 1 unknown-hazard dam. The 2 high-hazard
dams are the Saratoga Springs Secondary Water Pond 8 Dam and the Saratoga Springs
Israel Canyon Dam. The Saratoga Springs Secondary Water Pond 8 Dam (known locally
as Evans Lane Dam) is owned by the local government and is used for irrigation. The
Israel Canyon Dam (Pond 6 Dam) is privately owned and used for irrigation, which the
LPT notes is only full in the summer months.

Dam failures do not only affect areas that are within jurisdictional boundaries.
Floodwater from a dam failure can impact communities and infrastructure significant
distances downstream from the dam failure location. Rivers and watersheds can span
multiple jurisdictions, and a dam failure in one area can cause flooding and other
related impacts on neighboring communities. Saratoga Springs is in three HUC-12
watersheds: Tickville Gulch-West Canyon Wash, Jordan River-Dry Creek, and Enoch
Canyon-Frontal Utah Lake. There are 66 dams in these watersheds, 4 of which are high
hazard, 13 significant hazard dams, 47 low hazard dams, and 2 unknown hazard dams.
A dam failure at any point along waterways in these watersheds could impact the
Saratoga Springs community.

The LPT utilized data from the Utah State Dam Safety Office to identify dam inundation
areas. Dam inundation areas identified in Saratoga Springs include the most-eastern
point of the city boundary along the Utah Lake. This area could be inundated if a failure
occurred at the high-hazard dams northeast of the city. Additionally, a dam indent at
the Israel Canyon dam could cause inundation areas to run through Talons Cove and
Jacobs Ranch in the city. Figure 20 displays the location of dams and dam inundation
areas near Saratoga Springs.
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Figure 20 City of Saratoga Springs Dams & Dam Inundation Areas
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Severity

The severity of dam incidents can vary significantly. Factors such as the type of incident,
size, and condition of the dam, as well as the population and assets located
downstream will determine the severity of an incident. If a dam experiences complete
failure, leading to an uncontrolled release of water, impacts on human life and
property downstream would be catastrophic. Injuries and fatalities could occur, with
severe flooding in downstream areas destroying homes, buildings, and agricultural
lands. Economic losses from disruptions to services and repair costs would be significant.
Water quality could be greatly reduced due to the intfroduction of sediment and
contaminants in the water, and ecosystems could be destroyed. However, minor
structural damage to a low-hazard dam would have much less severe impact on life,
property, and the environment.

Dams are classified based on the potential consequences of their failure and are listed
as either high, significant, or low hazard. High-hazard dams indicate that a failure of this
dam could result in significant potential impacts on human life, property, and the
environment. Factors such as a dam'’s size, location, and capacity influence this
classification, and this classification method is used to prioritize the inspection and
maintenance of dams.

Warning Time

The warning time of a dam failure can vary depending on the type of failure, the
condition of the dam, and the detection systems. Some dam failures, such as structural
collapse, occur suddenly with almost no warning time. These types of failures can cause
catastrophic damage. In other instances, leaks or cracks may appear in the dam,
which could provide days to weeks of warning that a structural collapse could occur.
Well-maintained dams that are regularly inspected may detect problems early, instead
of aging or poorly maintained dams that could experience quick-developing issues.
Dams with advanced monitoring systems can detect issues early, allowing more time to
respond before structural collapse occurs.

Secondary Hazards

Flooding downstream of a dam is the most common secondary hazard of a dam
incident. The release of large volumes of water can overtop riverbeds and result in a
massive initial surge of water that causes an immediate and high-intensity flood
downstream. This rapidly flowing water can also result in erosion as water erodes
riverbanks and other landscapes.

Exposure and Vulnerability

All Lifelines have the potential to be impacted by a dam incident. Exposure analysis
conducted on Lifeline assets in Saratoga Springs indicates that Energy, Safety and
Security, Transportation, and Water Systems Lifelines have structures in dam inundation
zones in Saratoga Springs, as shown in Table 22. Dam incidents can impact the Energy
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Lifeline if the force of floodwaters damages structural components of the energy
distribution system or leads to equipment failure, which could result in region-wide
power outages. Flooding from dam inundation can impact the Safety and Security
Lifeline by overwhelming first responders and slowing their ability fo aid communities
inundated by water. Flood waters can wash out roads, disrupt fransportation systems,
and delay residents' ability to evacuate. Dam inundation can flood water freatment
plants, leading to operational failures and contaminating the drinking supply. Water
mains can also burst due to the force of floodwater and debris causing more flooding
and disrupting the water distribution networks to residents.

Table 22 FEMA Lifelines Exposed to Dam Inundation Areas

Lifeline Structures

Lifeline Systems (Miles)

Energy 0 1.2

Safety & Security ] 0
Transportation 0 0.1
Water Systems 0 0.8
Total 1 2.2

Source: Saratoga Springs GIS Department, Utah Geospatial Resource Center

Dam incidents can significantly impact Saratoga Springs residents. Individuals caught in
these flood waters, often containing debris, could risk injury or fatalities. Additionally, a
dam incident can force evacuations of areas within the city, resulting in the
displacement of residents and potential loss of homes. Damage to water treatment
facilities or distribution systems could result in contaminated drinking water supplies that
can cause waterborne diseases.

Populations identified as vulnerable or under-resourced are more likely to experience
losses from hazard events and face barriers in recovery. See Socially Vulnerable
Populations for more information on demographic factors that contribute to
vulnerability in Saratoga Springs.

Dam inundation can cause extensive damage to structures, either through the force of
floodwater and debris or due to prolonged exposure to flood waters in buildings. The
exposure analysis, which used data provided by the Utah County Assessor, concluded
that there are 436 structures in dam inundation areas in Saratoga Springs, with most
structures (77.5%) being residential buildings. Additionally, there is over $196.4 million in
exposed structure value to dam inundation, as shown in Table 23.

Table 23 Structures Exposed to Dam Inundation Areas

Structure Type Structure Count Land Value Total Value
Commercial 1 $3,138,400 $9,306,400
Industrial 6 $6,791,800 $10,527,400
Public 37 $0 $0
Residential 338 $60,119,000 $169,094,500
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Structure Type Structure Count Land Value Total Value
Other 54 $7.440,100 $7,440,100
Total 436 $77,489,300 $196,368,400

Source: Utah County Parcel Map

Ecosystems and wildlife habitats located downstream from a dam can result in habitat
destruction, the displacement of species, and loss of biodiversity. Aquatic ecosystems
can also be impacted if the water quality of the environment is reduced due to
pollutants entering the waterways from a dam incident. Culturally significant and
historic buildings can be damaged due to ground erosion from floodwaters,
threatening the structural integrity of the building or resulting in total collapse.

The LPT noted local vulnerability regarding children and recreationists who spend fime
around Utah Lake. If any of the dams located upstream of the lake were to fail, the
inundation areas indicate that northern Utah Lake could experience flooding. With
often littfle warning time for these hazard events, children and individuals recreating
near and on Utah Lake could be injured. Additionally, significant portions of Interstate
15 are within inundation areas. While this road does not run through city boundaries, it is
a maijor transportation route and could prevent or slow down an evacuation of
residents from the city.

Additionally, some High Hazard Potential Dams (HHPDs) located outside of the city
boundaries could still have a significant impact on urban areas in the event of a failure.
These dams, while not directly within the city's jurisdiction, could pose risks to the
population, infrastructure, and property within the city limits due to the potential for
downstream flooding. The lack of direct oversight or coordination with the owners and
operators of these off-site dams presents a limitation in fully assessing and mitigating the
risk to city residents. To address this limitation, the city plans to develop partnerships with
the owners and operators of these HHPDs. Forming collaborative relationships will
enable the sharing of essential data on the dams' conditions, ongoing repairs, and
emergency action plans.

Future Trends in Development

The City of Saratoga Springs’s rapid population growth and infrastructure development
put more residents and structures at risk if an upstream dam fails. This could also strain
emergency services such as fire departments and local medical services, delay rescue
services, and exacerbate damage.

Additional development downstream of dams located within the City of Saratoga
Springs may move these dams from “Significant” to “High" risk ratings. This could result in
enhanced safety standards, requiring more frequent dam inspections and stricter
maintenance requirements. The LPT noted that future development in the city is
expected in mixed waterfront areas along the northern and southern shorelines and the
future town center area in the north-central portion of the city. Increased infrastructure
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in these areas, especially along shorelines, could be vulnerable to future dam incidents.
See Figure 14 for a map of these anticipated future development areas.

Climate Change Impacts

Climate change can impact dam incidents by altering precipitation patterns and
increasing the frequency of extireme weather events. More frequent and heavier
rainfall can lead to high water levels in reservoirs behind dams, which can stress the
structure over time. Additionally, warmer and longer summers can lead to earlier and
more intense snowmelt runoff, which results in more pressure on dams, particularly in the
spring and early summer months.

Probability of Future Occurrences

The likelihood of future events increases based on multiple factors, including the age of
the dam, regular maintenance and inspections of dam infrastructure, and responsible
dam operation. While there have been no recorded dam incidents in the City of
Saratoga Springs, that does not necessarily mean that there is a 0% risk of a dam
incident in the future.

According to the Utah SHMP 2024, there have been 6 significant dam failure events
statewide since 1963. These dam failure events have resulted in high-velocity water
discharge and loss of property and/or human life and do not account for minor dam
incidents in the state. Using this information, a destructive dam failure occurs once
every decade across Utah.

Drought

General Background

Drought refers to a prolonged period of abnormally low precipitation that results in a
water supply shortage. The impacts of drought can vary depending on its severity and
duration. Due to these widespread impacts, drought can be defined in several ways:

e Meteorological drought describes a physical lack of moisture. It is characterized
by below-average precipitation compared to the long-term historical average in
a region over a given time.

e Hydrologic drought describes how a meteorological drought affects the physical
availability of water in stream:s, lakes, reservaoirs, soils, snowpack, and
groundwater. This approach provides a more nuanced definition of drought and
is arguably more useful for water managers in regions such as Utah that depend
on winter snowpack and reservoir storage.

e Agricultural drought describes how meteorological and hydrologic drought
affects the agricultural sector. This drought occurs when there is insufficient soil
moisture to meet the needs of the agriculture industry, which stresses crops and
plants. Longer-duration droughts have an increased impact on agriculture by
affecting plant life cycles and vegetation health.

e Socioeconomic drought occurs when a shortfall in water supply results in
economic or social impacts. This can include reduced water supply or quality for
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human consumption, increased food prices due to lost crop yield, lack of
hydropower due to low reservoir levels, or economic losses in industries reliant on
water.

e Ecological drought occurs when reduced water availability affects ecosystems
and natural habitats, stressing plants and animals.

Each type of drought has unique indicators and impacts; however, they can overlap
and exacerbate one another.

Previous Occurrences

Watersheds are areas of land where all precipitation drains into a common outlet such
as ariver or lake. Topographic features, including ridges, hills, and mountains, direct
water flow and determine watershed boundaries. Saratoga Springs is in the Utah Lake
watershed, which covers significant portions of the Sale Lake Valley and surrounding
areas.

Droughts are considered a regional hazard and are not confined fo jurisdictional
boundaries; therefore, it is important to view previous drought occurrences by
watershed rather than at a local jurisdiction level. This allows for a more comprehensive
understanding of how drought can affect communities, agriculture, and ecosystems
that depend on that watershed.

The U.S. Drought Monitor reports on drought conditions for the Utah Lake Watershed, as
shown in Figure 21. Areas in the Utah Lake watershed where Saratoga Springs is located
experienced exceptional drought conditions (D4) in the summer of 2018 and from mid-
2020 to the end of 2021. Additionally, the USDA reported 16 disaster declarations due to
drought in Utah County from 2018 to June 2024, 6 of which occurred in 2020. The Utah
Division of Water Resources Drought Response Plan notes that the 2020 drought broke
many records for its severity and caught the attention of the state governor and
legislature. See Table 16 for more information on USDA drought disaster declarations.
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Figure 21 U.S. Drought Monitor Utah Lake Watershed
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Location

A drought is a regional event not confined to geographic or political boundaries; it can
affect several areas at once and range in severity across those areas. All of Saratoga
Springs is at risk of drought. While drought can impact the entire city and greater region
in Utah, impacts are likely to be felt disproportionately, with the greatest impacts
affecting agriculture and industries that rely on water supply.

Severity

Drought severity is typically assessed based on the extent of impacts, intensity, and
event duration. The U.S. Drought Monitor (USDM) identifies areas in drought and labels
them by intensity. This classification uses four drought categories, from D1 — which
signifies the least intense — to D4 — the most intense. DO indicates abnormally dry areas
that could be entering or recovering from drought.

Table 24 provides an overview of the USDM compared to other drought classification
systems. The USDM also notes the importance of distinguishing effects between short-
term and long-term droughts. Short-term droughts can impact grasslands and
agriculture, while long-term droughts can have deeper impacts on the area's ecology.

Table 24 Drought Severity Index — U.S. Drought Monitor

Category Description Return Period Standardized Precipitation
(Years) Index (SPI)
None Normal or wet conditions N/A -0.49 or above
Abnormally Dry. Short-term dryness slows
DO the growth of crops or pastures. Fire risk is 3to4 -0.510-0.79
above average.
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" Return Period Standardized Precipitation
Category Description (Years) Index (SPI)
Moderate Drought. Some damage to
crops or pastures, high fire risk, some
water shortages developing, or imminent, 5t09 -0.8to -1.29
voluntary water use restrictions are
requested.

Severe Drought. Crop or pasture losses
are likely, fire risk is very high, water
shortages are common, and water

restrictions are imposed. Major crop and 10to 17 -1.3t0-1.59
pasture losses, extreme fire danger,
widespread water shortages or
restrictions.

Extreme Drought. Major crop and pasture
losses, extreme fire danger, widespread 18 to 43 -1.6 10 -1.99
water shortages or restrictions.
Exceptional Drought. Widespread crop
and pasture losses, exceptional fire risk,
and shortages of water in reservairs, 44+

streams, and wells create water
emergencies.

Less than
2.0

Source: U.S. Drought Monitor

Warning Time

Droughts are different than other natural hazards like floods or hurricanes, as drought
events develop gradually over time. By nature, droughts have an extended warning
period. However, early warning signs of drought can often go undetected and prevent
people from recognizing their frue impact. Tools have been developed, such as
drought indices and precipitation monitoring, that are used by federal, tribal, state,
local, academic, and other partners to improve our capacity to monitor, forecast, and
cope with the impacts of drought.

Warning time for droughts, therefore, involves early detection and forecasting rather
than immediate alerts and response.

Secondary Hazards

The most common secondary hazard of drought is wildfire. Drought can increase
wildfire risk and intensity as prolonged dry conditions create highly flammable fuels.
Erosion and land subsidence can occur because of long-term drought, as lack of
vegetation cover leads to soil instability. In extreme drought events, reduced water
availability can lead to compromised water sanitation and result in the potential for
waterborne disease.

Exposure and Vulnerability

Lifelines

Drought is a regional hazard, and therefore, all FEMA Lifelines in Saratoga Springs are
exposed to drought. However, the Water Systems and Food, Hydration, and Shelter
Lifelines are more likely to experience direct impacts from drought than others. Drought
conditions can impact water systems when reduced water availability depletes
groundwater and surface water sources, such as Utah Lake. This can lead to shortages
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in drinking water supply, reduced water quality, and impact the ability to provide water
for agriculture. Loss of water for irrigation can result in reduced crop yields or complete
crop failure, which could lead to increased food prices and eventual food insecurity in
severe, long-term drought conditions.

Drought can impact the residents of Saratoga Springs in several ways, especially when
socio-economic drought conditions are reached. Water shortages that lead to
reduced availability of clean water for drinking can lead to an increase in waterborne
diseases. Heat-related illness can result from droughts that are accompanied by
extreme heat. Prolonged extreme heat conditions can cause heat exhaustion and
heatstroke, especially in vulnerable communities such as the elderly, children, and
those with pre-existing health conditions. Individuals working in the agriculture industry
or water-based recreation could also face job or significant financial loss.

Populations identified as vulnerable or under-resourced are more likely to experience
losses from hazard events and face barriers in recovery. See Socially Vulnerable
Populations for more information on demographic factors that contribute to
vulnerability in Saratoga Springs.

Drought conditions are not likely to cause direct impacts on buildings; however,
structural damage can occur as an indirect impact if soil shrinkage or subsidence
occurs. Water and sewer infrastructure may also be affected by droughts due to
reduced water pressure in pipes and reservoirs.

Drought conditions can lead to habitat loss, species decline, and forest die-off. Some
effects are short term and conditions can return to normal after a drought event.
However, drought conditions can also have long-lasting consequences for ecosystems.
Drought can lead to reduced reproduction in certain species. For endangered species,
this could threaten their vulnerable population and lead to extinction of local species.
Vegetation and forest die-offs can occur when plants don’t receive enough water for
growth or photosynthesis. This mass die-off of plants creates ideal conditions for wildfires,
which can further damage natural landscapes and ecosystems.

The LPT noted that the 2022 drought resulted in some water restrictions, but these
restrictions have only impacted landscape irrigation and have not historically impacted
drinking water availability. The city will continue to prioritize water for drinking and
agricultural irrigation in the future, but water availability for landscape and lawns may
be reduced during periods of drought. The LPT noted concerns with severe droughts
that could impact the water levels in Utah Lake, affecting residents' and visitors' ability
to recreate on the water and farmers who rely on irrigation to support their agricultural
land.
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Future Trends in Development

An increase in the City of Saratoga Springs’s residents could exacerbate the impacts of
drought conditions due to increased demand for limited water resources. More people
in the city means a greater demand for drinking water and water for bathing, washing
dishes, and cooking, which significantly increases the overall water use in the
community and could lead to an increased price of water for residents and businesses.
Industrial growth can also increase the strain on water supplies. Existing water
infrastructure may be inadequate to meet the growing city's needs, leading to
potential water shortages, reduced water pressure, and contamination due to overuse.

Climate Change Impacts

Changing climate conditions can exacerbate drought conditions in several ways.
Higher temperatures can increase evaporation rates from soil, vegetation, and water
bodies. Changes to precipitation patterns can result in shifts in rainfall, potentially
leading to more intense but less frequent rain events. Earlier snowmelt can lead o
altered streamflow patterns, which can impact water availability during the late
summer and fall months.

Probability of Future Occurrences

The U.S. Drought Monitor reports weeks of exceptional drought conditions by county in
the United States. In Utah County, there have been 257 nonconsecutive weeks of
severe drought conditions and 81 nonconsecutive weeks of exceptional drought
conditions from January 2000 to August 2024. Based on the 338 weeks of severe to
exceptional drought conditions over the 1,277 weeks of recorded data, there is a 26%
chance that Utah County will be experiencing severe or more critical drought
conditions at any given time.

Earthquake

General Background

An earthquake is the shaking of the Earth’s surface caused by the sudden release of
energy from the Earth’s crust. The energy creates seismic waves that travel through the
Earth’s surface and, during severe events, cause surface ruptures and damage to
structures. An earthquake most often occurs due to the movement of tectonic plates,
which are large, rigid pieces of Earth that are constantly moving and interacting with
one another. As these tectonic plates move, they create stress along the fault line
where their boundaries fouch. Over time, stress accumulates and can exceed the
strength of the rocks, which causes a sudden slip or rupture at the fault line. This
generates seismic waves that shake the Earth'’s surface.

The point where the earthquake originates is called the focus or hypocenter, and the
point directly above it on Earth’s surface is called the epicenter. Aftershocks are smaller
tfremors that occur as the Earth’s crust adjusts to the new conditions. While aftershocks
are typically less severe than the main earthquake, their intensity can still be significant.
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Previous Occurrences

The USGS reports recent and historic earthquake epicenters. Five 2.5 magnitude
earthquakes or greater have been reported in Saratoga Springs from 1962 to July 2024
with epicenters in the city boundaries. However, dozens of earthquakes with
magnitudes smaller than 2.5 go unfelt by humans in Saratoga Springs and the greater
Salt Lake Valley region each year. The greatest earthquake reported in Saratoga
Springs was a 3.3 magnitude in May of 2001, and the most recent earthquake in the city
was a 2.8 magnitude in February 2011.

Table 25 Earthquakes 2.5+ Magnitude in Saratoga Springs (1962-2024)

Date Location Magnitude
10/27/1993 2 km WSW of Saratoga Springs 2.7
5/24/2001 3 km NW of Saratoga Springs 3.3
1/5/2010 0 km NNW of Saratoga Springs 2.9
2/13/2011 4 km NNW of Saratoga Springs 2.7
2/14/2011 4 km NNW of Saratoga Springs 2.8

Source: USGS

Additionally, earthquakes with epicenters outside of Saratoga Springs can stillimpact
the Saratoga Springs community. The greatest magnitude earthquake to occur in the
Salt Lake Valley region was a 5.7-magnitude earthquake on March 18th, 2020, in
Magna, Utah. The LPT also noted a 2.6-magnitude earthquake on Saturday, January
26, 2019, with an epicenter outside of the city boundaries that was felt by residents in
Saratoga Springs.

Location

The USGS notes that Saratoga Springs is in an area considered to be a high earthquake
risk zone. Saratoga Springs is in a seismically active region near the Wasatch Fault Zone,
with several key fault lines and seismic features around the city. The Wasatch Fault Zone
runs north-south along the Wasatch Front and is located east of the City of Saratoga
Springs. This fault zone is one of the most potentially hazardous faults in the United
States, capable of producing significant earthquakes. Additionally, the West Valley
Fault Zone is located northeast of Saratoga Springs, and the Utah Lake Faults are a
system of small faults located around Utah Lake. The Levan and Gunnison Faults are
located to the south of Saratoga Springs and are part of the broader fault system in
Central Utah. An earthquake along any of these fault systems poses a significant risk to
the City of Saratoga Springs. Figure 22 displays historical earthquake events 2.5M or
greater and the locations of fault lines near the City of Saratoga Springs.
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Figure 22 City of Saratoga Springs 2.5M+ Earthquakes (1962-2024)
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Additionally, the City of Saratoga Springs is in a high peak ground acceleration (PGA)
area relative to the rest of the state, meaning that there is a greater potential for high-
infensity shaking from an earthquake event in the city. Figure 23 displays PGA in the
State of Utah and the City of Saratoga Springs.
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Figure 23 City of Saratoga Springs Peak Ground Acceleration (PGA)
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Severity

The size and impact of an earthquake depend on various factors, such as the amount
of stress released and the depth of the focus/hypocenter. Earthquakes can range from
minor shaking that is not detectable by humans without instruments, to catastrophic
events that affect people and infrastructure within thousands of square miles of the
event. Mass casualties, displacement of communities, and substantial economic costs
associated with repairs and rebuilding of infrastructure are likely during a severe
earthquake in a densely populated area.

The magnitude of an earthquake refers to the measure of energy released at its source.
It is most often reported using the Moment Magnitude scale (Mw, or M) and Richter
scale. This is a quantitative measure of an earthquake, where each whole number
increase on the scale represents approximately 31.6 times more energy released.

Earthquake intensity refers to the measure of the effects of an earthquake at a specific
location. This includes ground shaking, structural damage, and impact on people. This is
a qualitative measure as is most often assessed using the Mercalli Intensity (MMI) scale.
This scale ranges from |, which is an earthquake not felt, to Xll, which indicates
catastrophic destruction. Minor structural damage does not typically occur until
intensity V is reached.

An abbreviated Modified Mercalli Intensity scale is presented in Table 26 with
corresponding Richter scale magnitudes.

Table 26 Earthquake Magnitude and Intensity Scale

Richter Scale

Scale Intensity Description of Effects Magnitude
| Noft Felt Detected only on seismographs.

I Weak Some people feel it. <42

Il Weak Felt by people resting; like a fruck rumbling by.

Y Light Felt by people walking.

Vv Moderate Sleepers awake; church bells ring. <48

Vi Strong Trees sway; suspended objects swing, objects <54
fall off shelves.

4 Very strong Mild alarm; walls crack; plaster falls. <6.1
Moving cars uncontrollable; masonry fractures,

Vil Severe s
poorly constructed buildings damaged.

IX Violent Sqme houses collapse; ground cracks; and <69
pipes break open.
Ground cracks profusely; many buildings are

X Extreme destroyed; liquefaction and landslides are <73
widespread.
Most buildings and bridges collapse; roads,

Xl Disastrous railways, pipes, and cables are destroyed; <8.1
general friggering of other hazards.

X Catastrophic To‘rql destruction; trees fall; ground rises and >8]
falls in waves.
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Source: USGS

Warning Time

Earthquakes typically have little to no warning due to their sudden onset. However,
earthquake early warning systems have been developed to provide alerts seconds to
minutes before a strong shake begins. These systems use seismic sensors to detect the
initial seismic waves (P-waves), which are often much less damaging, to predict the
arrival of the more hazardous waves (S-waves). The effectiveness of these systems is
limited by geography, and areas close to the epicenter of an earthquake will receive
less warning fime.

Secondary Hazards

Numerous secondary hazards are associated with earthquakes, including landslides,
liguefaction, fires, dam incidents, avalanches, and land subsidence. These secondary
hazards can exacerbate damage and complicate emergency response efforts after
an earthquake. Earthquake shaking can destabilize slopes, especially in hilly or
mountainous areas, and result in landslides, rockfalls, and avalanches. Liquefaction can
occur when normally strong, stiff soils begin to act like a liquid. This can result in ground
failure and structural damage. Fires can result from broken utility and gas lines and dam
failures can occur when shaking from an earthquake weakens or damages the
structure. Land subsidence can occur suddenly when the ground is destabilized due to
shaking and fault movements.

Exposure and Vulnerability

All Lifelines are exposed to an earthquake event in Saratoga Springs through both
direct impacts and secondary hazards. While all Lifeline structures could be significantly
damaged or destroyed by a high-magnitude earthquake, the FEMA Hazus loss
estimation tool found that some Lifelines are more at risk than others.

Based on 2,500-year probabilistic modeling of a 5.7 magnitude event, which was the
largest recorded magnitude earthquake recorded in the Salt Lake Valley area, FEMA's
Hazus loss estimation tool estimates the following impacts in Saratoga Springs (the full
Annex — Hazus Earthquake Risk Report provides additional details):

o Safety and Security: 16 Schools, 1 Police Stations, 2 Fire Stations

e Food, Hydration, Shelter: 280 will be damaged beyond repair, most of which are
single-family residential homes, and 277 people will seek temporary public
shelters

e Energy (Natural Gas): $154.4 million in replacement value

e Communication: $392,000 in replacement value

e Transportation Lifeline: $2.1 billion in replacement value

e Water Systems Lifeline (Potable and Waste): $157.2 million in replacement value

While the Hazus model estimated that 0 hospitals will be damaged due to an
earthquake event, the Health and Medical Lifeline can sfill be indirectly impacted.
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Emergency medical services can be delayed due to damaged roadways and
resources being stressed by an influx of injured residents. Communication, water
systems, and energy distribution infrastructure can be damaged, leading to blackouts,
contaminated drinking water supplies, and delays in rescue efforts and emergency
messaging. Roads, bridges, and railways can be damaged, complicating evacuations
and isolating communities from the delivery of goods and emergency response
resources including food and hydration. Hazardous material leaks can occur if damage
occurs to any infrastructure in the system, including pipelines, storage tanks, and
industrial facilities. See the Hazardous Materials — Explosive Storage Zone section for
more information on what structures and Lifelines are exposed to an explosive storage
blast in Saratoga Springs as a secondary hazard of an earthquake.

It is important to note that the FEMA Hazus loss estimates are recorded at a county and
census tract level. For Saratoga Springs, twelve census tracts with areas in the city were
used for analysis, some of which extended past the city boundaries. Therefore, reported
loss estimates may be higher than actual expected losses.

Earthquakes can result in physical impacts to people, including serious injury and death.
Residents may be forced to evacuate their homes, which in severe cases can lead to
long-term displacement, overcrowding of public shelters, and loss of personal
possessions. Residents could experience job loss and financial strain as businesses are
damaged or destroyed. Communities that experience a sudden and extreme
earthquake event could experience mental health issues such as post-fraumatic stress
disorder (PTSD), anxiety, and depression.

Based on the FEMA Hazus 2,500-year probabilistic modeling of a 5.7-magnitude event,
498 households will be displaced because of an earthquake, with 277 people seeking
temporary public shelter. In the most severe scenario, the model reported 104 injuries
that required medical attention but not hospitalization and 8 deaths. Additionally,
income losses are estimated to be over $167.3 million.

Populations identified as vulnerable or under-resourced are more likely to experience
losses from hazard events and face barriers in recovery. See Socially Vulnerable
Populations for more information on demographic factors that contribute to
vulnerability in Saratoga Springs.

All structures are exposed to an earthquake in Saratoga Springs. Buildings that are not
designed to withstand seismic shaking can experience cracks in walls, foundations, and
ceilings. In extreme cases, the entire structure could collapse. Multi-story buildings tend
to sway more during an earthquake than single-family residential structures, which can
make them more vulnerable to damage. However, the design, construction quality,
and building materials of structures willimpact how likely these buildings will be
damaged.
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The FEMA Hazus model estimates that a 5.7-magnitude event will generate 130,000 tons
of debris. About 5,536 buildings will be at least moderately damaged, which is 1/3 of
the structures in the modeling area. Out of these buildings, 280 will be damaged
beyond repair. Most of these exposed structures are single-family residential homes.

Earthquakes can damage historical or culturally significant buildings. Due to
earthquake ground shaking, natural landscapes can be reshaped through landslides or
changes inriver flow. Ecosystems can be damaged or altered through liquefaction,
which can degrade wetlands, rivers, and lakes, ultimately leading to a loss of
biodiversity.

The LPT indicated that much of the city’'s energy infrastructure has been buried for both
aesthetic purposes and to protect the equipment from high wind and other extreme
weather events. However, during an earthquake, pipes, tanks, and conduits associated
with city energy infrastructure can risk or shift because the liquefied soil loses its ability to
support its weight. This can lead to the disconnection or rupturing of gas lines, water
mains, and sewage systems. Additionally, the LPT noted that a high-pressure gas line
runs from the Kern River in Wyoming through the city and into Nevada, which could
threaten the Saratoga Spring community if ruptured during an earthquake event.

The LPT did note that new structures in the city are built to seismic code, and due to the
city's relatively young age, much of the existing infrastructure is also new construction
and is expected to withstand significant seismic shaking. Therefore, the LPT believes that
the Hazus loss estimates are much greater than possible actual losses.

Future Trends in Development

The city is anticipating continued rapid growth in both the population and the number
of structures over the next several years. A greater population means more lives are at
risk during an earthquake and more residents must evacuate. Additionally, there would
be a greater demand for critical resources such as food, water, shelter, and electricity
after an earthquake. The increasing development of infrastructure in the city means
there are more hospitals, schools, bridges, roads, etc., at risk of damage from an
earthquake, which could have severe cascading effects on the city’s ability to
function.

Climate Change Impacts

Climate change is not expected to impact the frequency or severity of earthquake
events. NASA reports that “most quakes occur far beneath Earth’s surface, well beyond
the influence of surface temperatures and conditions. Additionally, we know the
statistical distribution of earthquakes is approximately equal across all types of weather
conditions”.! Therefore, climate changes are unlikely to impact the frequency, location,
or severity of future earthquake events.

I Can Climate Affect Earthguakes, Or Are the Connections Shaky?2 - NASA Science
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Probability of Future Occurrences

According to the USGS, five earthquakes with a magnitude of 2.5 or greater have
occurred in the City of Saratoga Springs over the past 62 years. This franslates to an 8%
chance that an earthquake will occur in the city each year. However, it is impossible to
accurately predict the timing or location of future earthquakes. Additionally, a high-
magnitude earthquake with an epicenter anywhere in the Salt Lake Valley area could
impact people and structures in the City of Saratoga Springs.

Flood

General Background

A flood is defined as an overflow of water onto normally dry land. Floods are often
caused by heavy rain, rapid snowmelt, or dam failures. Flooding is one of the most
common and costly hazards to occur in communities across the State of Utah, despite
being in one of the driest parts of the United States. Various types of flooding can
happen in the City of Saratoga Springs:

e Flash floods are rapid and intense flooding that typically results from heavy
precipitation in a short period where the ground cannot absorb the incoming
water. Flash floods often occur in areas with steep terrain or poor drainage, such
as urban areas with impervious surfaces. Flash floods occur within six hours of
significant rainfall or an event such as a dam breach.

e River floods occur when ariver overflows its bank, causing water to spread onto
adjacent floodplains. Spring snowmelt river flooding is common in Utah, as
warmer temperatures resulting in rapid snowmelt can produce large amounts of
runoff in a short period. This often occurs in the early spring when frozen land
does not absorb the runoff and water then runs into streams and rivers.

e Groundwater floods occur when the water table, which is the level at which the
ground is saturated with water, rises above the ground’s surface. This type of
flood can result from prolonged periods of heavy rainfall, changes in land use, or
increased urban development that reduces the permeability of the ground.

e Lake (Inland Shoreland) floods refer to the inundation of large lakes caused by
an increase in water levels, especially in lakes lacking an outlet or with restricted
outflow. Saratoga Springs is located on Utah Lake, which has only one river
outlet: the Jordan River.

e Alluvial fan floods occur on the surface of an alluvial fan, which is the area at the
base of a valley where the land becomes less steep. This allows floodwater to
spread out and take paths that are difficult to predict. Alluvial fan flooding is
characterized by active sediment fransport and potentially high-velocity flow.

e Dam Incident flooding occurs when a dam fails and produces flood conditions
within a few hours or minutes downstream of the dam location. This type of
flooding is discussed in the Dam Incident Section.
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Conditions that exacerbate flooding include the topography, climate, and human
activity. Steeply sloped watersheds, narrow canyons that can channel water quickly,
and mountain ranges that accumulate significant snowpack can increase flood
severity. Climate variability, including a greater frequency of severe weather events
and warming temperatures that increase snowpack runoff, can also exacerbate floods.
Following a wildfire, burn scars have the potential to develop into debris flows and
decrease the ground absorption of water, greatly increasing the risk of flooding. Human
activity such as urban development, reduction of natural wetlands, and construction of
dams and reservoirs can lead to an increase in the frequency and severity of flood
events.

Previous Occurrences

The National Centers for Environmental Information (NCEI) database reports on flash
floods, floods, and heavy rain events from 1996 to February 2024. While these events are
reported on a county level, the event narratives provide details on impacts to the City
of Saratoga Springs. In total, two events were reported by the NCEl database, resulting
in over $1 million in estimated property damage. It is important to note that these dollars
are not adjusted to 2024 values, and reported losses are likely lower than actual losses
due to data limitations, insurance coverage gaps, and because the NCEl database
focuses on major events. These events are detailed below:

e August 26, 2000, Flash Flood: Heavy rain brought flash flooding to the Saratoga
Springs area. Two homes experienced basement flooding, and some road
damage was reported. In fotal, $10,000 was reported in property damage.

e September 1, 2012, Flash Flood: Heavy rain over the Dump Fire burn scar created
flash flood conditions and resulted in a dekbris flow. Portions of Highway 68 were
closed, and twenty residences experienced flood damage. Eleven of those
homes had water in their basements and nine experienced yard damage due
to pooling waters. Finished basements were destroyed in five homes, with one
home having mud nine feet deep. Structural damage to homes was estimated
at $250,000, and many personal possessions inside the homes were also
damaged or destroyed. Public infrastructure was also impacted, with
approximately $200,000 worth of damage to a nearby park and $50,000 of
fencing destroyed. In total, the NCEl reported $1,000,000 in estimated losses.
Figure 24 displays pooling flood waters in the backyard of a home in Saratoga
Springs from this event.
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In addition to the events reported by the NCEI, the LPT noted that the city saw several
localized flood events throughout the summer of 2024. The LPT shared images (Figure 25
and Figure 26) from the flash flood event on August 13, 2024, caused by 1.37 inches of
rain within a 24-hour period. The city’s stormwater infrastructure effectively handled the
bulk of the rainfall, preventing widespread flooding. However, some localized flooding
did occur due to debris clogging storm drains and homes with inadequate grading
away from the structure.
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Figure 25 Island Road Flash Flooding on August 13, 2024
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Figure 26 Harbor Parkway Flash Flooding on August 13, 2024

Location

FEMA flood maps and input from the LPT and public were used to identify flood areas in
Saratoga Springs. Major water systems in Saratoga Springs include the Jordan River,
which runs through the city's eastern portion into Utah Lake. Also, the east border of
Saratoga Springs touches Utah Lake. FEMA flood maps indicate that areas along the
Jordan River are most prone to flooding; however, it should be noted that flooding
outside of the FEMA-designated flood areas is possible. Flash flooding can occur
anywhere in the planning area, and a severe flood due to abnormally heavy rains or
because of a dam incident could exceed the 500-year flood zone boundaries.

FEMA Letter of Map Revisions (LOMRs) are official revisions to a Flood Insurance Rate
Map (FIRM). FEMA will issue an LOMR to update or correct information regarding flood
zones. A community can request LOMRs when changes in land use reduce hazard
exposure due to actions such as new construction, improved infrastructure, grading, or
better data availability. These actions may remove properties from high-risk flood zones
or place them into a lower-risk category. Figure 27 displays FEMA flood zones and
locations of LOMRs in Saratoga Springs.
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Figure 27 The City of Saratoga Springs FEMA Flood Zones
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While no documented past events are classified as alluvial fan flooding in the City of
Saratoga Springs, the city has identified areas of alluvial fans that are possible for future
flooding. These floods are characterized by high-velocity flows that can cause erosion,
sediment tfransportation, deposition, and delbris flows. The risk zones for alluvial fan
flooding are mostly located in the city's southern portion, as shown in Figure 28 below.

Hazard Identification and Risk Assessment Page | 113
Return to Table of Contents




Saratoga Springs Hazard Mitigation Plan | 2025

Figure 28 City of Saratoga Springs Alluvial Fans
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The U.S. Army Corps of Engineers (USACE) has also identified drainage basins for the City
of Saratoga Springs. These areas identify where all flowing surface water converges to a
single point: Utah Lake. This data can be used to predict water flow patterns throughout
the city. These drainage basins are shown in Figure 29.
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Figure 29 City of Saratoga Springs USACE Drainage Basins
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Severity

The severity of a flood event depends on various factors, including the extent of
inundation areas, the duration of the event, the depth of water, and the impacts on
people and property. Flood events can range from minor, limited to low-lying areas
and causing minimal disruption, to catastrophic, with widespread destruction, loss of
life, and long-term recovery efforts.

The 1% annual chance flood event (i.e. - “100-year-flood”) is the standard national
measurement for flood mitigation actions and insurance and refers to a flood of great
magnitude. The 100-year floodplain has a 1% annual chance of being equaled or
exceeded in any given year; however, this measurement is a statistical probability and
does not mean that the flood only happens every 100 years. A 0.2% annual chance
flood event (i.e. - “500-year flood"”) has a 0.2% annual chance of being equaled or
exceeded in any given year and refers to an even more rare and severe flood event. It
should be noted that many floodplains were developed using historical data only,
which may not represent current conditions.

Warning Time

Warning time for a flood can vary depending on the type of flood event. Flash floods
and dam failure floods occur suddenly with little warning time, ranging from a few
minutes to several hours. River floods have more warning fime, ranging from several
hours to several days in advance. River gauges and weather forecasts aid in identifying
early signs of river floods. Additionally, flood alerts, such as flood watches (issued when
conditions are favorable for floods), flood warnings (issued when flooding is imminent or
already happening), and flash flood warnings (issued for rapidly developing flash
floods) have been developed to notify communities of the hazard.

Secondary Hazards

Common secondary hazards of flood events include landslides, debris flows, and
erosion. Floodwaters can saturate soil on unstable slopes, leading to landslides and
debiris flows. Fast-flowing water can remove soil and land due to the force of the
floodwaters. Additionally, flooding conditions can create additional stress on dam
structures, resulting in dam failure or overtopping.

Exposure and Vulnerability

Flooding can impact all FEMA Lifelines. Exposure analysis conducted on Lifeline assets in
Saratoga Springs indicates that Safety and Security, Energy, Communications, and
Water System Lifelines have structures in flood zones in Saratoga Springs, as shown in
Table 27. Additionally, Transportation Lifeline infrastructure is located in alluvial fan areas
within the city.

Floodwater can damage energy, communication, and water system infrastructure.
Floodwater can damage transformers, power plants, and substations, leading to
blackouts and impacting critical energy-dependent services. These power outages can
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hamper emergency services' ability to coordinate response efforts and inform the
public. Flooding can also inundate water freatment plants, resulting in equipment
failure and reduced water quality.

While there is no tfransportation Lifeline infrastructure in flood zones in Saratoga Springs,
flash flooding and exceptional floods can still impact these and other FEMA Lifelines.
Flooding can wash out bridges and roads, making them impassible. This can hinder
evacuation efforts and delay emergency response fimes, making it difficult to rescue
stranded residents and deliver supplies such as food and hydration.

Flooding can also impact the Hazardous Materials Lifeline if floodwaters release
materials from facilities downstream. Additionally, wastewater treatment plants can
overflow, resulting in untreated sewage entering public water supplies such as Utah
Lake.

Table 27 FEMA Lifelines Exposed to Flood Zones

Lifeline
Systems
(Miles)

FEMA LOMR
Areas

Lifeline
Structures

Lifeline

Flood Zone

Communications 0 0 0.2

Energy 0 2.0 0

100-Year Water Systems 0 2.1 0.7
Total 0 4.1 0.9

Communications 0 0.1 0

Energy 0 0.3 0

500-Year Safety & Security 1 0 0
Water Systems 0 0.9 0

Total 1 1.3 0

Grand Total 1 5.4 0.9

Source: Saratoga Springs GIS Department, Utah Geospatial Resource Center

Additionally, there are Energy, Transportation, and Water System Lifeline systems
located in alluvial fan areas, as shown in Table 28, that may be exposed to flash floods
or debris flows in the future.

Table 28 FEMA Lifelines Exposed to Alluvial Fan Areas

Lifeline Lifeline Structures Lifeline Systems (Miles)
Energy 0 3.3
Transportation 0 0.9
Water Systems 0 0.2
Total 0 4.4

Source: Saratoga Springs GIS Department, Utah Geospatial Resource Center

People

People who live in floodplains are at an increased risk of a flood event. Residents who
cannot evacuate during a flood event are at risk of injury or death if they cannot get to
a safe location. Individuals with mobility or communication barriers are at an increased
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risk of being unable to evacuate during an event. Flash flooding poses an even greater
risk, as there is little warning time, and floodwaters could impact anywhere in the city.
Populations in floodplains may be displaced from their homes for a short period or long
durations in extreme cases.

Based on probabilistic modeling of a 100-year flood (1% annual chance), FEMA’s Hazus
loss estimation tool estimates that a flood in the City of Saratoga Springs would displace
24 residents, 2 of whom would seek temporary shelter.

Populations identified as vulnerable or under-resourced are more likely to experience
losses from hazard events and face barriers in recovery. See Socially Vulnerable
Populations for more information on demographic factors that contribute to
vulnerability in Saratoga Springs.

Many structures in Saratoga Springs are vulnerable to flood events, including those that
may not be within a mapped floodplain. Damage to structures can range from minor
to severe. Properties near waterways may have stability issues if high-velocity water
erodes banks. Properties in low-lying areas may accumulate water, which can enter the
buildings and damage walls, insulation, floors, and electric systems. Long-term exposure
to water can lead to deterioration of structural materials and result in mold and mildew
growth. Table 29 summarizes the 264 structures in floodplain areas in Saratoga Springs,
worth over $126 million. These estimates were found using valuation data provided by
the Utah County Assessor.

Table 29 Structures in FEMA Flood Zones

Flood Zone Structure Type Sié”:::;e Land Value Total Value
Commercial 2 $2,122,600 $2,124,200
100-Year Public 40 $6,000 $6,000
(1% Annual Residential 19 $24,877,500 $29,241,200
Chance) Other 40 $19,459,500 $19,459,500
Total 101 $46,465,600 $50,830,900
Commercial 2 $5,987.,400 $9.376,800
500-Year Public 10 $0 $0
(0.2% Annual Residential 132 $18,835,300 $55,139,100
Chance) Other 19 $10,780,600 $10,780,600
Total 163 $35,603,300 $75,296,500
Grand Total 264 $82,068,900 $126,127,400

Source: Utah County Parcel Map

FEMA issued a LOMR for the City of Saratoga Springs, indicating areas of reduced flood
risk. In total, 1,733 structures worth over $463 million are in LOMR areas, as shown in Table
30.
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Table 30 Improved Structures in FEMA LOMR Areas

Flood Zone Structure Type Sié”::::e Land Value Total Value
Commercial 3 $11,199,000 $111,990,600
100-Year Public 32 $0 $0
(1% Annual Residential 700 $46,915,900 $250,282,100
Chance) Ofther 706 $20,193,300 $20,193,300
Total 1,441 $78,308,200 $382,466,000
500-Year Public 3 $0 $0
(0.2% Annual Residential 186 $20,697,700 $77.,377,000
Chance) Other 103 $3,174,200 $3,174,200
Total 292 $23,871,900 $80,551,200
Grand Total 1,733 $102,180,100 $463,017,200

Source: Utah County Parcel Map

Additionally, there are 557 structures located in alluvial fan areas, as shown in Table 31,
that may be exposed to flash floods or debris flows in the future.

Table 31 Structures Exposed to Alluvial Fan Areas

Structure Type Structure Count Land Value Total Value
Commercial 25 $680,050,000 $746,577,500
Industrial 1 $135,700 $143,300
Public 40 $0 $0
Residential 383 $81,459,100 $203,576,800
Other 108 $93,217,900 $93,217,900
Total 557 $854,862,700 $1,043,515,500

Source: Utah County Parcel Map

Based on probabilistic modeling of a 100-year flood (1% annual chance), FEMA's Hazus
loss estimation tool estimates that a flood in Saratoga Springs could moderately
damage 1 building. Most of the city's structures and critical facilities will not likely be

impacted by a 100-year flood event.

It is important to note that the FEMA Hazus loss estimates are recorded at a county and
census fract level. For Saratoga Springs, twelve census tracts with areas in the city were
used for analysis, some of which extended past the city boundaries. Therefore, reported
loss estimates may be higher than actual expected losses.

Floods can alter habitat and displace wildlife. High-velocity flood waters can uproot
vegetation and cause soil erosion. Floods can also infroduce pollutants and debris into
water systems, affecting water quality and aquatic life. Historical and cultural resources
can be impacted as natural landscapes are altered or washed away. Buildings that
hold cultural or historical significance are at risk of damage from flooding, as are other
structures in Saratoga Springs.
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The 2017 City of Saratoga Springs HMP notes that some structures are in flood hazard
areas out of necessity. These facilities include some water wells and sewer lift stations
that need to be in low-lying areas for hydraulic and technical reasons. Some roadways
and other transportation infrastructure are also located in low-lying areas of the city
that are more likely to experience water accumulation during heavy rain events.
Additionally, the Mountain Sunrise Academy, a public charter school that educates
children from kindergarten to eighth grade, is in the 500-year flood plain. If a flood were
to damage this structure significantly, the students attending the school could
experience temporary disruptions in education.

Future Trends in Development

An increase in infrastructure development in the city, especially the pressure to build
housing to support the city’s growing population, could lead to development in flood-
prone areas. Additionally, urban expansion typically results in an increase of impervious
surfaces that can cause more runoff and overwhelm drainage systems. This could lead
to more frequent flash flood events. However, the city is also prioritizing the
development of green spaces, such as parks, that can serve as natural flood buffers,
providing spaces for water to be absorbed and directed away from residents during
heavy rainfall.

The LPT noted that future development in the city is expected in mixed waterfront areas
along the northern and southern shorelines and the future town center area in the north-
central portion of the city. Increased infrastructure in these areas, especially along
shorelines, could be vulnerable to future flood hazards. See Figure 14 for a map of these
anticipated future development areas.

Climate Change Impacts

Climate change can potentially impact the duration, intensity, and frequency of flood
events in Saratoga Springs. Warming temperatures could lead to early seasonal
snowmelt, which may contribute to spring and summer flooding. Climate change can
also lead to more intense precipitation events, which could increase the frequency and
severity of flash flood events. If Saratoga Springs begins to see more frequent and
severe wildfire events because of warming temperatures, flash flood frequency could
increase in areas with wildfire burn scars.

Probability of Future Occurrences

The NCEI database reports two flood events in Saratoga Springs from 1996 to 2024.
Based on this data, there is a 7% chance that a flood will impact the city yearly. Flash
floods will occur more often in areas that have seen damage from wildfires, affecting
the soil's ability to retain moisture and resulting in debris flows.

Geologic Hazards (Debris Flow/Erosion/Landslide)

General Background
Geologic hazards are natural events caused by geologic processes that can lead to
significant losses to the environment, property, or human life. The Utah State Hazard
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Mitigation Plan 2024 notes that Geologic hazards are defined in the Utah Code as a
“geologic condition that presents arisk to life, of substantial loss of real property, or of
substantial damage to real property” (Title 17, Chapter 27a, Section 103.3).

Geologic hazards can encompass a wide range of hazards. While earthquakes are a
type of geologic hazard, they are profiled separately as an earthquake event has the
potential for much greater losses than other geologic hazards. More information on this
hazard can be found in the Earthquake Section.

After reviewing the risk assessment, the LPT concluded that debris flow, erosion, and
landslide are the geologic hazards that pose the greatest threat to people and
property in Saratoga Springs. This section will focus on these three geologic hazards:

Landslides are any movement of rock, earth, or debris down a slope due to gravity.
These hazards can vary significantly in size and speed and be caused by numerous
human-induced and natural factors. Rockfalls, debris flows, mudslides, earth flows, and
earth creeps (which refer to the gradual downslope movement of soil or rock over long
periods) are all examples of landslides.

Debris flows are a fast-moving type of landslide, typically consisting of a mixture of soil,
vegetation, water, and other debris. These hazards are often triggered by heavy rainfall
or rapid snowmelt and occur in areas with loose, steep slopes. Due to the high water
content of debris flows, these hazards behave more like a liquid than a solid landslide,
allowing them to flow over many types of terrain and spread out over flat areas. Debris
flows also travel quickly, reaching speeds of 10 to 35 miles per hour, and can cover long
distances.

Erosion is the process by which natural forces such as wind, water, or gravity move
weathered rock and soil from one place to another. Once rocks and minerals have
been weathered and transported, they are deposited and accumulated in new
locations, forming dunes and alluvial fans. While erosion is a natural process that is
critical in shaping landscapes, it can also result in environmental, economic, and social
losses.

Previous Occurrences

The NCEI database reports on debris flow and landslide events from 1996 to February
2024. While these events are reported on a county level, the event narratives provide
details on which geologic events in Utah County have impacted the City of Saratoga
Springs. One debris flow event in Saratoga Springs resulted in no reported property
damage due to successful mitigation actions. Additionally, reported losses are likely
lower than actual losses due to data limitations, insurance coverage gaps, and the fact
that the NCEI database focuses on major events. Details on the event are below:

e September 7, 2013, Debris Flow: A debiris flow was reported off the Dump Fire
burn scar, but prior mitigation was successful. Retention ponds filled up, but
debris did not flow into or damage property in the towns of Eagle Mountain or
Saratoga Springs.
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Additionally, the NCEIl database reported a flash flood event on September 15, 2012,
that resulted in a debris flow that damaged homes in the City of Saratoga Springs (see
the Previous Occurrence Section under the Flood Hazard Profile). This heavy rain event
caused debris flow and mudslides from the Dump Fire burn scar. Around 24 homes had
to be evacuated, and the Red Cross, along with 1,000 volunteers from different
organizations, helped to clear the mud. In some cases, the mud was so high it was
reported to be seeping from the basements to the ground floor levels. The mud also
forced closures of Redwood Road for around four hours. Figure 30 and Figure 31 display
images from the debris flow event.
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Figure 30 Volunteers Clear Nearly Four Feet of Mud from Basement - 9/2/2012
[

Source: The Salt Lake Tribune

Figure 31 Volunteers Direct Mud to Storm Drains - 9/2/2012

Source: The Salt Lake Tribune

Location
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There is limited data available on debris flow areas in the City of Saratoga Springs;
however, the USGS has identified debris flow areas along the Wasatch Front Range
near the city, as shown in Figure 32 below. Additionally, Figure 28 in the Flood Hazard
Section of this plan displays alluvial fan areas in south Saratoga Springs where debris
flows could occur due to high-velocity flood events. Figure 33 displays landslide areas
documented by the USGS in Saratoga Springs, which are in the same areas as the
identified alluvial fan locations.

The areas of greatest concern for erosion in the City of Saratoga Springs are the areas
within the Jordan River Meander Corridor, as shown in Figure 34. A meander corridor
refers to an area along ariver or other stream system where the natural winding or path
of the channel can change over time. This change in stream flow most often occurs
from erosion and sediment deposition of the land along the river. The Jordan River
Meander Corridor areas are where erosion or sediment deposition is most likely to occur
and could impact structures in this area in the future.
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Figure 32 Debris Flow Areas — Wasatch Front
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Figure 33 City of Saratoga Springs Landslide Events
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Figure 34 City of Saratoga Springs Erosion Areas - Jordan River Meander Corridor
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Severity

The severity of geologic hazards varies depending on the type of hazard. Both
landslides and debiris flow hazards can destroy property and infrastructure, as well as
take the lives of people caught in their path. When deaths and injuries occur, they are
typically localized incidents. These hazards can block roadways, causing closures and
forcing vehicles to take alternate routes for several days.

Intensities relating to both debris flow and landslide relate mainly to the steepness of a
slope and the underlying soil types. The steeper slopes and soils high in clay and silt are
most susceptible

Erosion intensity can be measured by the volume of soil eroded. Erosion can result in
property damage, such as undermining the stability of bridges and roads and leading
to costly repairs. It can also strip away fertile topsoil, decreasing agricultural production
and damaging natural ecosystems. Sediments that enter waterways due to erosion can
reduce water quality and affect drinking water. While erosion can result in costly
infrastructure damage, this hazard typically does not pose a direct threat to human life
and safety.

Warning Time

Landslide events can occur suddenly or slowly. The movement velocity may range from
a slow creep of inches per year to many feet per second, depending on slope angle,
material, and water content. Debris flows are a type of fast-moving landslide and can
have a quick onset with typically limited warning time. However, monitoring systems
and weather forecasting can help predict conditions that could frigger a landslide or
debris flow.

Erosion is a hazard that occurs over a long period but can be predicted using weather
forecasting. Erosion can happen quickly during heavy rain, floods, or strong winds.
Additionally, construction activities and land development can lead to accelerated
erosion. Predicting the exact time of erosion can be difficult, but effective soll
monitoring systems, weather forecasting, and land management practices can provide
timely warnings to mitigate erosion impacts.

Secondary Hazards

Geologic hazards can cause a variety of secondary hazard events. Landslides and
debiris flows can block rivers or streams, creating natural barriers. If these natural barriers
break, high and sudden water loads could flow downstream and result in flooding or
dam incidents. Wildfires can start if these geologic hazards damage power and gas
lines, leading to leaks that have the potential to explode or start fires.

Radon is a radioactive gas that has no smell, taste, or color, and exposure over time
causes lung cancer. While radon is naturally occurring, the gas can seriously threaten
human health. Radon can enter homes through cracks in the foundation caused by
geologic hazards and is a significant secondary hazard associated with geologic
hazard events.
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Exposure and Vulnerability

Any Lifeline infrastructure built on soil prone to collapse and erosion or in the path of
debiris flows and landslides is at risk of damage from these geologic hazard events. In
Saratoga Springs, there are Energy, Transportation, and Water System Lifeline assets
located in areas at risk of erosion and landslides, as shown in Table 32. Landslides and
debris flows can damage or destroy energy infrastructure such as powerlines and gas
pipelines. Additionally, these hazards can block roadways and waterways, disrupting
the transportation of people, goods, and emergency services, which has cascading
impacts on all other Lifelines. Landslides and debris flows can contaminate drinking
water and damage water pipelines, mains, and reservoirs, disrupting Saratoga Springs
residents' drinking supply.

Additionally, Table 28 in the Flood Hazard Section displays FEMA Lifelines exposed to
alluvial fan areas, which could result in debris flows. There are 4.4 miles total of Energy,
Transportation, and Water System Lifeline assets in these alluvial fan areas.

Erosion can impact FEMA Lifelines by weakening Lifeline structures' foundations and
structural integrity, such as buildings, bridges, and roadways. Erosion can also damage
agricultural lands, affecting food production and water irrigation systems.

Table 32 FEMA Lifelines Exposed to Geologic Hazards

Hazard Risk Lifeline Structures Llfellne_Sysiems
(Miles)
Erosion Energy - 0.4
Transportation - 0.1
Water Systems - 1.5
Total - 20
Landslide Energy - 0.1
Total - 0.1
Grand Total - 2.1

Source: Saratoga Springs GIS Department, Utah Geospatial Resource Center

Landslides and debris flows can have dramatic impacts on Saratoga Springs residents.
In extreme cases, landslides can cause physical harm by burying people under debris
or sweeping vehicles off roadways. Evacuations may be necessary, and people can be
displaced from their homes. Property and personal belongings can be damaged and
destroyed.

Erosion is a slow-onset hazard and, therefore, does not have such an extreme impact
on people. Damage is often minimal if this hazard is caught in the early stage. However,
erosion can carry pollutants such as pesticides and fertilizers that can pollute water
bodies and reduce drinking water supply, increasing the risk to people who consume it.

Populations identified as vulnerable or under-resourced are more likely to experience
losses from hazard events and face barriers in recovery. See Socially Vulnerable
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Populations for more information on demographic factors that contribute to
vulnerability in Saratoga Springs.

Landslides and debris flow can drastically impact structures. The force of a landslide or
debris flow can demolish structures, especially when large debris such as rock and
earth are carried in the path of these structures. All geologic hazards can undermine
foundations, eroding away the earth around a structure and leading to partial or total
collapse over time. In Saratoga Springs, there are 65 structures worth over $20.5 million
exposed to erosion and landslide hazards, as shown in Table 33. These estimates were
found using valuation data provided by the Utah County Assessor.

Table 33 Structures Exposed to Geologic Hazards

s el L S Structure Type Land Value Total Value
Erosion Public 12 $0 $0
Residential 22 $2,974,100 $9.260,200
Other 12 $3,339,100 $3,339,100
Total 46 $6,313,200 $12,599,300
Landslide Residential 14 $2,391,600 $7.247,800
Other 5 $739.400 $739.,400
Total 19 $3,131,000 $7,987,200
Grand Total 65 $9.444,200 $20,586,500

Source: Utah County Parcel Map

Additionally, Table 31 in the Flood Hazard Section displays structures exposed to alluvial
fans, which could cause debris flows. In Saratoga Springs, 557 structures worth over $1
billion are exposed to these areas.

All geologic hazards can impact the natural landscape by removing topsoil, impacting
agricultural and vegetation growth. Land degradation can lead to permanent
alteration of the landscape. Water quality can be significantly reduced by introducing
debris and other contaminants, impacting residents' ability to enjoy natural resources
such as the Utah Lake and Jordan River. Historic and cultural structures can be
damaged or destroyed by geologic hazards.

The Jordan Corridor Preservation Study (2022) noted that the bikeway frail is located
within the Erosion Hazard zone and will likely continue experiencing periodic local
damage due to erosion and bank failures. This can make the trail unsafe for cyclists and
lead to costly repairs. Additionally, the City of Saratoga Springs Hazard Mitigation Plan
(HMP) (2017) identifies an area known as Losee Canyon, where debris and flooding are
directly aligned with the densely developed residential areas. This is where the 2012
debiris flow occurred, and homes were flooded with water and debris.
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The LPT noted that debris flows are primarily a concern post-fire when a rainstorm or
flash flood occurs over a burn scar area. The years following significant wildfires,
especially those in the canyons near the city, increase the likelihood of debris flow. The
LPT noted that they are working with the USACE Silver Jacket on a study to mitigate
debris flow in these alluvial fan areas.

Future Trends in Development

The City of Saratoga Springs is anticipated to continue development over the next
several years to meet housing demands for the growing population. Building homes
and infrastructures on and near steep slopes can increase the risk of landslides and
debiris flow as vegetation is removed and soil is disturbed. Rain events can then easily
trigger mud and debris flow in these areas, impacting existing residential structures. This
development can also change natural drainage patterns by diverting water into
arfificial channels and storm drains. These altered drainage patterns may send more
water to areas that do not naturally absorb water, destabilizing soils.

The LPT noted that future development in the city is expected in mixed waterfront areas
along the northern and southern shorelines and the future town center area in the north-
central portion of the city. Increased infrastructure in these areas could be vulnerable
to geologic hazards. See Figure 14 for a map of these anticipated future development
areas.

Climate Change Impacts

Climate affects the conditions required for landslides and debiris flow events, including
the melt speed and snowpack level, rapid temperature fluctuations, and erratic
precipitation amounts. Each freeze-and-thaw cycle, which occurs more often and
more rapidly due to unseasonable temperature swings, affects the integrity of the soll
and rock.

Changing precipitation patterns can also exacerbate erosion. Expected heavy rainfall
and flash floods can accelerate surface runoff and erosion.

Probability of Future Occurrences

The NCEI database reports 2 flood debris flows in Saratoga Springs from 1996 to 2024.
Based on this data, there is a 7% that a debris flow willimpact the city each year. Flash
floods will occur more often in areas that have seen damage from wildfires, affecting
the soil's ability to retain moisture and resulting in debris flows.

Data on previous landslide and erosion incidents is not available, but issues will likely
persist in the city in the future. The LPT expects it likely that landslide and erosion events
will occur over the next five years. Responsible development practices can reduce
problems associated with these geologic hazard events.

Public Health

General Background
A public health hazard refers to any event that poses a threat to the health and safety
of a community. This can include infectious diseases, environmental hazards such as air
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and water pollutants or contaminants, or biological threats such as algae blooms. These
hazards can manifest as primary events, such as pandemics and epidemics, or occur
as a secondary hazard to other disasters, such as reduced air quality because of smoke
from a wildfire event.

For this plan, the three primary public health concerns are air quality, algae bloom:s,
and pandemics.

Air quality refers to the condition of air, typically referring to the number of particulates
or pollutants that our surrounding air contains. Poor air quality with high amounts of
pollutants or particulate matter (PM) can have significant health impacts, including
respiratory and cardiovascular disease. Some particulates, such as dust, dirt, smoke, or
soof, can be large enough to see with the naked eye. Other particles are so small that
electron microscopes are needed to detect them. Fine particles are most often the
cause of reduced visibility (haze) in the United States and can also impact our natural
ecosystem health.

Common causes of reduced air quality include natural sources such as wildfires, dust
storms, or volcanic eruptions. Human-made sources including vehicle exhaust,
agricultural activities, industrial emissions, and energy production can also reduce air
quality. The Environmental Protection Agency (EPA) regulates common pollutants such
as 10 and 2.5-micrometer particulate matter (PM10 and PM2.5), as well as ozone (O3),
carbon monoxide (CO), sulfur dioxide (SO2), and lead (Pb).

Algae blooms are the rapid increase of algae accumulation in a water system. Algae
blooms are typically caused by excess nutrient availability (often from nitrogen and
phosphorus runoff from agriculture or an increase in stormwater runoff), an increase in
sunlight that promotes algae proliferation, and warming water temperatures. Stagnant
bodies of water such as lakes can also become more susceptible to algae bloom.
While algae have great ecosystem benefits in moderation, oo much can have severe
consequences for human and ecosystem health.

Some types of algae blooms are toxic, referred to as harmful algae blooms (HABs).
Blue-green algae is a type of HAB and has been found in popular fishing and recreation
spofts in Utah, including Utah Lake. Algae blooms can become toxic when large natural
die-offs of cyanobacteria release cyanotoxins. These cyanotoxins can make humans
and pets sick and result in health authorities issuing advisories to avoid contact with
bodies of water until the cyanotoxins drop back to safe levels. Even when algae blooms
do not produce toxins, they can cause problems such as oxygen depletion and
reduced water quality, which can cause mass die-offs of aquatic species.

Pandemics are large-scale infectious disease outbreaks that have the potential to
cause disruptions to society, including serious iliness, distress, and mortality in residents of
a community. The primary difference between a pandemic and an epidemic is the
scale of the affected communities. Epidemics typically are confined to a specific
geographic area or population, while pandemics affect global communities. Epidemics
can become pandemics when the disease crosses jurisdictional boundaries and
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spreads to multiple countries or continents. Pandemics pose severe threats to human
health and can impact regional and global economies, as well as threaten societal
stability.

Previous Occurrences

Utah Lake has had several closures and health advisory issues due to HABs in recent
years. The Utah Division of Water Quality maintains a record of health advisories due to
HABs in Utah Lake, summarized in Table 34 below. Of the 22 reported advisories over the
past 10 years for Utah Lake, 7 advisories were issued specifically for the Saratoga Springs
Marina. Advisory types are defined as:

e Health Watch: Indicates the presence of cyanobacteria or an emerging bloom
that has the potential to produce toxins. This is an unofficial advisory and is made
at the state level.

e Warning: Cell density or toxin levels are high enough to exceed the threshold set
by state guidance. There is strong visual or lab-analyzed sample evidence of a
HAB.

e Danger: Cell density or toxin levels have substantially exceeded the threshold set
by the Utah state guidance. Very large blooms have been observed and/or very
high toxin levels have been measured. A waterbody may be temporarily closed
under this advisory.

Table 34 Utah Lake HAB Adyvisories 2014-2024

Adyvisory Type Waterbody Adyvisory Start Date  Adyvisory End Date
Warning Utah Lake 10/9/2014 -
Warning Utah Lake 7/14/2016 7/15/2016
Danger Utah Lake 7/15/2016 7/28/2016
Warning Utah Lake 7/28/2016 8/2/2016

Health Watch Utah Lake 8/2/2016 -
Warning Utah Lake 8/22/2016 9/19/2016

(Saratoga Springs
Marina)
Warning Utah Lake 7/6/2017 11/1/2017
Warning Utah Lake 8/8/2018 -
Warning Utah Lake 6/5/2019 6/17/2019
(Saratoga Springs
Marina)
Warning Utah Lake 7/12/2019 8/1/2019
Warning Utah Lake 9/9/2019 11/12/2019

Health Watch Utah Lake 7/9/2020 11/2/2020
Warning Utah Lake 7/16/2021 -

Health Watch Utah Lake 7/18/2022 11/22/2022
Warning Utah Lake 8/9/2022 11/22/2022

(Saratoga Springs
Marina)
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Adyvisory Type Waterbody Advisory Start Date  Advisory End Date
Health Watch Utah Lake 8/10/2023 8/15/2023
Warning Utah Lake 8/15/2023 12/4/2023
Health Watch Utah Lake 9/27/2023 12/4/2023
(Saratoga Springs
Marina)
Health Watch Utah Lake 6/24/2024 6/28/2024
(Saratoga Springs
Marina)
Warning Utah Lake 6/28/2024 8/9/2024
(Saratoga Springs
Marina)
Health Watch Utah Lake 8/9/2024 8/30/2024
(Saratoga Springs
Marina)
Warning Utah Lake 8/30/2024 -

Figure 35 Harmful Algae Bloom (HAB)

Source: Utah DEQ 2016 (Scofield Reservoir in Utah)

Pandemic
Notable examples of recent pandemics are detailed below:
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o The 2019-Present Novel Coronavirus (COVID-19) emerged in Wuhan, China in
December 2019 and spread quickly worldwide, affecting nearly every country.
Scientists believe that the SARS-COV-2 virus jumped from non-human species to
humans. As a result of COVID-19, there were massive economic impacts from
global lockdowns, travel restrictions, and business closures. Healthcare systems
were overwhelmed with demand for ventilators and hospital beds. Severe social
impacts on mental health and education resulted from months of isolation.

e The 2009-2010 Swine Flu (HIN1) was first detected in Mexico and the United
States in April of 2009 and spread rapidly across the globe. Despite millions of
reported cases, there were lower mortality rates compared to the seasonal flu,
and the virus did not disproportionately impact adults older than 60 years old,
which was an unusual characteristic of the virus. The virus did stress healthcare
systems, and the WHO reported 18,449 lab-confirmed deaths from HINT, which is
considered to be a gross underestimate.

¢ The 1981-Present human immunodeficiency virus/acquired immunodeficiency
syndrome (HIV/AIDS) was first identified in the 1980s and is believed to have
originated from non-human primates in Central Africa. The virus attacks the
immune system and can be spread through blood (hypodermic needs or blood
transfusions), unprotected sexual contact, or from mother to child during
breastfeeding, pregnancy, or birthing. While there is no vaccine or cure for
HIV/AIDS, effective freatment can mitigate the virus and lead to a long, normal
life.

While there is no comprehensive database of historic days with poor air quality for
Saratoga Springs, the Utah DEQ reports that the Salt Lake City Valley typically
experiences worse air quality conditions during the winter months (from November
through February) due to inversion. Inversion is a phenomenon where warmer air at
high altitudes traps cooler air, and often pollutants, below it. This results in cool, high
partficulate air being frapped in the area surrounding residents’ homes. While air quality
is typically better in the region during the April, May, and June months, air quality can
be reduced if a wildfire forces soot and smoke into the air.

Location

Public health hazards can occur anywhere. Water quality issues such as algae blooms
are possible in any water system in Saratoga Springs. Due to Utah Lake's stagnant, low-
flow nature, this water body is more susceptible to reduced water quality. Epidemics
can start anywhere in the world and become pandemics as they fravel rapidly,
affecting communities across the globe. Air quality events can occur regionally and
nationally as wildfire smoke can impact several states away from the start location.
Urban areas with dense populations are at greater risk of poor air quality from industrial
emissions, vehicle exhaust, and construction activities.
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Severity

The severity of public health hazards is dependent on several variables. In the context
of pandemics, factors regarding the virus such as speed of spread, mortality rate and
associated symptoms can influence the severity of impacts from a pandemic. Other
factors to consider or the availability of vaccines, personal protective equipment, and
duration of the event. The severity of impacts associated with pandemics can also vary
greatly. While all pandemics are likely to stress healthcare systems and resources,
severe pandemics can dramatically alter economic and social systems, as seen during
the 2019 COVID pandemic. The WHO reported millions of people across the globe were
at risk of falling into extreme poverty, while the number of undernourished people was
projected to increase by 20% globally due to distributions in the food chain during the
pandemic.?2 The lockdown also led to employment and labor issues across the country,
putting millions of livelihoods af risk.

Water quality issues, such as algae blooms, can have severe consequences if the
public interacts with contaminated water unknowingly. Humans and animals can be
exposed to HABs when the water is touched, swallowed, or when airborne droplets are
inhaled. Exposure to high levels of HABs can cause diarrhea, nausea and vomiting, skin
and eye irritation, allergic reactions, and breathing difficulties. liness and death can
occur in pets and livestock that interact with HABs.

Air quality severity can vary greatly. The EPA reports on ozone and particle pollution
using the Air Quality Index (AQI), which provides a scale of air quality ranging from 0 to
500. An AQI value of 50 or below represents good air quality that poses little to no risk,
while an AQI value of 300 or more indicates hazardous air quality reaching emergency
levels and warns that everyone is likely to be affected. Air quality has long-term impacts
on cardiovascular health, with more severe impacts resulting from prolonged exposure
to pollutants.

Warning Time

The warning time for public health hazards is dependent on several variables. With
modern global travel, a virus can spread globally in a matter of days, leaving little
warning time to prepare. Once discovered, epidemics and pandemics are tracked
continuously by national and global public health organizations, which can help
increase awareness and slow the rate of spread.

Air quality and water quality can have a rapid onset or delayed impact. Air and water
monitoring can help predict when levels of pollutants or toxins are increasing and
provide advanced warning fime for these hazards. However, hazard events could
occur spontaneously and result in reduced air or water quality. For example, a wildfire
may greatly reduce air quality within a day, or a flood event could carry excess
nutrients into a water system, rapidly accelerating algae accumulation and reducing
water quality.

2 Impact of COVID-192 on people's livelihoods, their health and our food systems
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Secondary Hazards
There are no immediate secondary hazards from public health issues.

Exposure and Vulnerability

The public health hazard can impact various Lifelines. The health and medical Lifeline
would receive the most direct impact due to an epidemic or pandemic event, as
medical resources such as health care providers, hospital beds, and personal
protective equipment (PPE) are stretched. Cascading impacts from a pandemic that
results in a lockdown would affect the Food, Hydration, and Shelter Lifeline as
disruptions to the supply chain can reduce the availability. Additionally, reduced air
and water quality could impact crop yields and decrease the availability of local food.
Lockdowns due to a pandemic could also result in government facility shutdowns, such
as schools, and create staffing limitations for law enforcement agencies due to illness or
fatality, impacting the Safety and Security Lifeline. Water quality issues such as HABs
would directly impact water systems by contaminating drinking water with toxins,
making it unfit for human consumption and could have negative consequences for
aquatic life.

Pandemics, HABs, and reduced air quality can all directly impact human health and
safety. The most vulnerable groups to these public health hazards are children and
infants, who have still-developing immune systems and organs, and elderly adults, who
may already have chronic conditions and who may experience social isolation.
Individuals with pre-existing health conditions may have more complications due to
these public health hazards. Low-income populations could face barriers to accessing
healthcare, increasing their risk of negative effects from these hazards.

A pandemic can lead to widespread illness and, in severe cases, death. Survivors of
pandemics can also experience long-term health issues and experience financial strain
from losing time at work. Air quality can create respiratory issues such as asthma, lung
infections or cancer, and heart disease.

HABs affect people by directly impacting human health and disrupting recreational
activities. They can cause various health conditions in humans, including irritation to the
skin, gastrointestinal issues, or disease. In severe cases, liver damage can occur.
Additionally, HABs can lead to the closure of beaches and water bodies due to health
risks, which can impact tourism and residents' quality of life.

Populations identified as vulnerable or under-resourced are more likely to experience
losses from hazard events and face barriers in recovery. See Socially Vulnerable
Populations for more information on demographic factors that contribute to
vulnerability in Saratoga Springs.
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HABs can impact water system structures in various ways. They have been known to
clog intake valves, filters, and pipelines. This can typically be caught with regular
maintenance but can increase operating costs. Pandemics and air quality hazards are
not likely to have significant impacts on structures.

HABs can reduce oxygen in water bodies, leading to “dead zones” where aquatic life
cannot thrive. The spread of HABs can reduce biodiversity and displace native species,
impacting natural resources in Saratoga Springs. Pandemics can impact cultural
resources by disrupting community practices. The inability of a community to gather for
social events such as religious worship, cultural events, or other traditions due to
pandemics can weaken the social bonds in communities and threaten cultural
resources.

Public health hazard events disproportionately affect older adults and younger
children, which are already identified as vulnerable in the city. These populations often
have weaker immune systems, and older adults are more likely to have pre-existing
health conditions, making them more vulnerable to public health hazards. Pandemics
and other public health hazards can limit access to typical medical resources, such as
regular check-ups that are essential for developing children and older adults with
medical conditions.

The LPT noted previous impacts of COVID-19, which caused disruptions in education
that interrupted children’s learning and access to social development resources.
Additionally, the City of Saratoga Springs hosts regular festivals and community
gatherings, which had to be canceled during the pandemic. Over time, this could
weaken the community's traditions and social bonds.

Future Trends in Development

An increase in the population in Saratoga Springs could amplify the spread of disease,
straining healthcare systems and making it more difficult for emergency responders to
provide care to residents. In densely populated areas, people are in close contact in
shared spaces, increasing the likelihood that the infection will spread more rapidly from
person to person. Additionally, as the population grows, so does the number of vehicles
on the road, which can release pollutants that contribute to smog, ozone formation,
and reduced air quality.

Climate Change Impacts

The WHO reports that climate change presents a fundamental threat fo human health,
although it is difficult to accurately estimate the scale and impact of climate-sensitive
health risks.2 The Who notes that temperature and precipitation can increase the
spread of vector-borne diseases.

3 Climate Change

Hazard Identification and Risk Assessment Page | 139
Return to Table of Contents



https://www.who.int/news-room/fact-sheets/detail/climate-change-and-health

The EPA also reports that climate change can lead to warming water temperatures,
accelerating the accumulation of algae blooms. As a result, “increases in water
temperature with climate change are expected to increase the magnitude and
duration of HABs".# The EPA also reported that “climate change is expected to worsen
harmful ground-level ozone, increasing people’s exposure to allergens like pollen and
degrading air quality.”s

Probability of Future Occurrences

Due fo the nature of public health hazards including pandemic and air/water quality, it
is impossible to predict the exact frequency of future occurrences. However, these
hazards are likely to impact Saratoga Springs and other communities across the country
in the future.

Severe Weather (Thunderstorm/Hail/Lightning/Extreme
Heat/Tornado/Wind/Winter Storm)

General Background

Severe weather refers to a broad range of extreme atmospheric conditions that pose
significant threats to life, property, and the environment. For the 2025 HMP update, the
LPT focused on seven severe weather events that posed the greatest threat to
Saratoga Springs: thunderstorms, hail, lightning, extreme heat, tornado, wind, and
winter storms. Descriptions of these hazards are detailed below:

Thunderstorms are characterized by lightning, thunder, heavy rain, strong winds, and
hail. These hazards result from atmospheric instability and vary in intensity and duration.
Three conditions need to occur for a thunderstorm to form. First, it needs moisture to
form clouds and rain. Second, it needs unstable air, such as warm air, that can rise
rapidly (this is often referred to as the “engine” of the storm). Third, thunderstorms need
lift, which comes in the form of cold or warm fronts, sea breezes, mountains, or the sun'’s
heat. A thunderstorm is formed when these conditions coincide. These storm events
can occur singularly, in lines, or in clusters. Further, they can quickly move through an
area or linger for several hours.

Hail is a hazard often associated with thunderstorms and is a type of precipitation that
falls as solid ice. Hail forms during a thunderstorm when raindrops are carried in updrafts
towards extremely cold areas of the atmosphere. The raindrops then freeze and are
carried up and down within the storm in a cycle that accumulates layers of ice. Once
this frozen raindrop grows too heavy to be lifted by the updrafts, they fall to Earth as
hailstones.

Lightning is a powerful and sudden electrostatic discharge that occurs during
thunderstorms. When hail, sleet, and water droplets in a thunderstorm collide, they
cause a separation of electrical charges. Negatively charged particles accumulate at
the bottom of the cloud, while positively charged particles accumulate at the top. This

4 Climate Change and Freshwater Harmful Algal Blooms
5 Air Quality and Climate | US EPA
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build-up of electrical charges causes lightning. Lightning may occur within or between
clouds, between the cloud and air, or between a cloud and the Earth. Thunder is the
sound that results from the rapid expansion and then contraction of air in a lightning
channel.

Extreme heat refers to a prolonged period of excessively high temperatures. Extreme
heat is relative to the typical climate and water pattern of a region, so what constitutes
extreme heat in one area may not be considered extreme in an area with a warmer
climate. Extreme heat can be a result of weather patterns that trap heat in an areaq,
preventing cooler tfemperatures from moving in. Cities also tend to be hotter than rural
areas due to buildings, dark pavement that absorbs heat, and human activity. This
phenomenon of cities being warmer than rural areas is referred to as urban heat
islands.

Tornadoes are rapidly rotating columns of air that can exceed wind speeds of 300 mph
and extend from a thunderstorm to the ground. Tornadoes are characterized by their
violent winds and can cause significant damage to people and property due to their
intense pressure and speeds. This hazard forms when warm, moist air meets cool, dry air,
and the atmosphere becomes unstable.

Wind is the air movement caused by the uneven heating of the Earth’s surface. This
uneven heating causes differences in air pressure, which causes the air to move from
areas of high pressure to low pressure, resulting in wind. Several high winds can cause
catastrophic damage, including gap winds (strong winds channeled through gaps in
mountain ranges) and downslope winds (winds generated as air is forced over a
barrier, such as a mountain).

Winter storms are severe weather events characterized by strong winds, cold
temperatures, and precipitation, such as snow, sleet, and freezing rain. Winter storms
form from a mass of cold air, the presence of moisture from lakes or other bodies of
water and liff from a cold or warm front. Blizzards are a type of winter storm that lasts at
least three hours with strong sustained winds of at least 35 mph and low visibility. Snow
squalls are brief but intense snowstorms. Snow squalls can result in rapid snow
accumulation and are typically accompanied by gusty winds, which can reduce
visibility. Ice storms result in significant accumulations of ice due to freezing rain.

Previous Occurrences

The NCEI database reports on severe weather events. While these events are reported
on a county level, narratives provide details of which severe events in Utah County
have impacted the City of Saratoga Springs. In total, 21 severe weather events were
reported in Saratoga Springs; two heavy snow, five winter storms, and eight high wind
events were reported from 1996 to February 2024. Additionally, six thunderstorm wind
events were reported, with the earliest recorded event in 2013. It is important to note
that Saratoga Springs did not become incorporated until 1997, so the NCEI has limited
data on hazard events reported in this area before the 2000s.
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The NCEl reported $80,000 in property damage from three severe weather events. It is
important to note that these dollars are not adjusted to 2024 values, and reported
losses are likely lower than actual losses due to data limitations, insurance coverage
gaps, and because the NCEI database focuses on major events. Additionally, these
losses are recorded at a regional level and are not confined to the Saratoga Springs
jurisdictional boundary. Details of these notable events are reported below:

e March 17, 2014, High Wind: Peak recorded wind gusts reached 73 mph in
Saratoga Springs. The winds knocked over multiple fences in the areaq, resulting in
an estimated $30,000 in property damage.

e April 22, 2014, High Wind: A cold front resulted in wind speeds of 66 mph in
Saratoga Springs. The wind knocked over several large trees. The NCEl reported
$25,000 in estimated property damage.

e April 14, 2015, High Wind: Peak recorded wind gusts were 61 mph at Saratoga
Spring. Minor tree and fence damage was reported across Utah Valley from the
winds, resulting in $25,000 in estimated property damage.

Additionally, the LPT noted a high wind event on June 17th, 2024, that impacted
multiple power lines. The wind event, which was reported to reach around 40 mph wind
gusts, resulted in fallen powerlines over Pioneer Crossing and a road closure.
Additionally, the strong winds caused over 2,000 Rocky Mountain Power customers in
Utah County to lose electricity due to damaged property.

The LPT reported another event on August 13, 2024, that brought high winds, heavy rain,
and hail to cities along the Wasatch Front. The LPT noted that roof damage caused by
hail and wind impacted over 20,000 homes and resulted in an estimated $20 million in
local damage. Several of the LPT members needed repairs on their personal property.
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Figure 36 Uprooted Tree from Strong Winds in Utah County

Source: KSL

Location

All severe weather events have the potential to occur everywhere throughout
Saratoga Springs due to their regional nature. Figure 37, Figure 38, and Figure 39 display
locations of historical hail, tornado, and wind events in the City of Saratoga Springs
showing the entire city is af risk.
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Figure 37 City of Saratoga Springs Historical Hail Events
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Figure 38 City of Saratoga Springs Historical Tornado Events
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Figure 39 City of Saratoga Springs Historical Wind Events
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Severity
The severity of severe weather events can vary widely. Various tools are available to
measure the severity of unique severe weather events, as detailed below.

Thunderstorm
The National Weather Service classifies a thunderstorm as “severe” when it contains one
or more of the following:

e Wind gusts of at least 58 mph
e Hail at least one inch in diameter
e TJornado

There are 5 categories of severe thunderstorms identified by the National Weather
Service, detailed in Table 35 below:

Table 35 Severe Thunderstorm Outlook Categories

Level Category Details
General Although severe weather is not expected, all thunderstorms
Thunderstorm can produce deadly lightning, gusty winds, and small hail.
! Marginal Some storms could be capable of damaging winds and
(MRGL) severe hail. Localized tornado threat could develop.

Increased confidence that some storms will contain

2 Slight (SLGT) damaging winds, severe hail, and/or tornado potential.

3 Enhanced High confidence that several storms will contain damaging
(ENH) winds, severe hail, and/or tornadoes.
Moderate High confidence that many storms will contain damaging
(MDT) winds, severe hail, and/or tornadoes.

High confidence that an outbreak of storms will contain
tornadoes, damaging winds, and/or severe hail.

5 High (HIGH)
Source: National Weather Service
Hail
The National Weather Service (NWS) classifies hail by diameter size and corresponding
everyday objects to help the population understand its scope and severity. Table 36

below shows the hailstone measurements utilized by the NWS to the TORRO Hailstorm
Intensity Scale (HO to H10).

Table 36 Hail Severity Chart

Intensity Diameter Diameter . o Typical Damage
A Description
Category (mm) (inches) Impacts
HO | Hard Hail 5 O.I2€5550r Pea No damage
H Po’renhqlly 5.15 0.25- Mothball/Dime Slight general damage
Damaging 0.50 to plants, crops
S 0.50 - . Significant damage to
H2 | Significant 10-20 0.75 Marble/Nickle fruit, crops. vegetation
H3 | Severe | 2030 |075-1.0| Walnut/Quarter | SSvere damage fo fruif
and crops, damage to
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Diameter

Diameter

Description
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Typical Damage

Category

(mm)

(inches)

Impacts
glass and plastic
structures, paint and
wood scored

H4 Severe

25-40

1.0-1.5

Pigeon’s egg/Half
Dollar

Widespread glass
damage, vehicle
bodywork damage

Destructive

30-50

1.5-2.0

Golf ball

Wholesale destruction
of glass, damage to
tiled roofs, significant

risk of injuries

Destructive

40-60

1.75-2.5

Hen's egg/Pool
ball

Bodywork of grounded
aircraft dented; brick
walls pitted

Destructive

50-75

2.0-3.0

Tennis ball

Severe roof damage,
risk of serious injuries

Destructive

60-90

25-3.5

Large
orange/Baseball

Severe damage to
aircraft bodywork

Super
Hailstorms

75-100

3.0-4.0

Grapefruit/Softball

Extensive structural
damage. Risk of severe
or even fatal injuries to

persons caught in the
open

Super
Hailstorms

>100

4.0 and
greater

Melon/CD/DVD

Extensive structural
damage. Risk of severe
or even fatal injuries to

persons caught in the
open

Source: The Tornado and Storm Research Organization, The National Weather Service

Lightning

Lightning can cause death, injury, and property damage, including damage to

buildings, communications systems, power lines, and electrical systems. It can also
cause forest and brush fires. Lightning severity is measured by the Lightning Activity
Level (LAL) scale, created by the National Weather Service to define lightning activity
into a specific categorical scale. The LAL is a common parameter that is part of fire
weather forecasts nationwide. The LAL is summarized in Table 37.

Table 37 Lightning Activity Level (LAL)

Lightning Activity Level

LAL 1 No thunderstorms
Isolated thunderstorms. Light rain will occasionally reach the ground.
LAL 2 Lightning is very infrequent, 1 to 5 cloud-to-ground strikes in a five-
minute period
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Lightning Activity Level

Widely scattered thunderstorms. Light to moderate rain will reach the
LAL 3 ground. Lightning is infrequent, 6 to 10 cloud to ground strikes in a five-
minute period.

Scattered thunderstorms. Moderate rain is commonly produced.
LAL 4 Lightning is frequent, 11 to 15 cloud to ground strikes in a five-minute
period.

Numerous thunderstorms. Rainfall is moderate to heavy. Lightning is
frequent and intense, greater than 15 cloud-to-ground strikes in a five-
minute period.

Dry lightning (same as LAL 3 but without rain). This type of lightning has
the potential for extreme fire activity and is normally highlighted in fire
weather forecasts with a Red Flag warning.

Source: Red 7one

Extreme Heat

The severity of extreme heat is assessed based on factors that impact human health,
infrastructure, and the environment. The heat index is used by the National Weather
Service to gauge the severity of an extreme heat event, as shown in Figure 40. This
index combines air temperature and humidity to measure how the temperature feels to
the human body. Extreme heat is often defined as a heat index above 80-90 degrees
Fahrenheit, at which point fatigue is possible with prolonged exposure or physical
activity. Extreme danger occurs at a heat index of 125 degrees Fahrenheit, at which
point heat stroke is highly likely.

In addition to threatening human health and safety, extreme heat events can result in
power failures, road and bridge damage, reduced water supply and quality, and
impacted agricultural yields.
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Figure 40 Heat Index Chart
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Tornado

Most tornadoes are a few dozen yards wide and touchdown briefly, but even small,
short-lived tornadoes can inflict fremendous damage. Highly destructive tornadoes
may carve out a path over a mile wide and several miles long.

The destruction and injury caused by a tornado varies significantly depending on
several factors. Location is one of the key determinants of damage a tornado can
cause. An unpopulated, rural area will not see the same extent of damage or threats to
life safety as an urban area with dense development. The tornado's size and its path
length also greatly impact potential devastation. Some tornados stay stationary, while
others travel miles at great speeds. A low-rated tornado, which lasts for a few minutes
and touches down briefly, may still cause extensive damage but is likely to wreak less
havoc than a higher-rated storm, which lasts for an hour, makes ground contact, and
travels long distances.

According to the National Weather Service, tornado wind speeds normally range from
40 miles per hour to more than 300 miles per hour. The most violent tornadoes have
rotating winds of 250 miles per hour or more. These tornados can cause extreme
destruction by turning normally harmless objects into deadly missiles. Tornado
magnitude is reported according to Fujita and Enhanced Fujita Scales. Tornado
magnitudes before 2007 were determined using the traditional version of the Fujita
Scale. The Enhanced Fujita Scale was developed to include more detailed descriptions
of the tornado damage because the wind speeds of a tornado can be difficult to
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measure and has been used since 2007. A comparison of these scales is detailed in
Table 38 below.

Table 38 Fujita and Enhanced Fujita Scale

Enhanced Fujita Scale
*In use since 2007
Minor damage: Peels surface off some
roofs; some damage to gutters or siding;
broken branches; shallow-rooted trees
pushed over. Confirmed tornadoes with no
reported damage (i.e., those that remain in
open fields).

Moderate damage: Roofs severely stripped;
mobile homes overturned or badly
damaged; loss of exterior doors; windows
and glass broken.
Considerable damage: Roofs torn off well-

constructed houses; foundations of frame
113-157 111-135 . i
F2 mph EF2 mioh homes shifted; large trees snapped or
uprooted; light-object missiles generated;
cars lifted off ground.
Severe damage: Entire stories of well-
constructed houses destroyed; severe
158-206 136-165 domgge to Io.rge.buildings suc?h as
F3 moh EF3 mph shopping malls; frains overturns; frees
debarked; heavy cars lifted off the ground
and thrown; structures with weak
foundations blown away.
Devestating damage: Well-constructed

Fujita Scale

FO | 40-72mph | EFO | 65-85 mph

F1 | 73-112mph | EF1 | 86-110 mph

207-260 166-200 houses and whole frame houses completely
mph mph leveled; cars thrown, and small missiles
generated.
Extreme damage: Strong frame houses
leveled off foundations and swept away;
041.318 automobile-sized missiles fly in excess of 100

F5 mph EF5 >200 mph m. (300 ft.); steel reinforced concrete
structures badly damaged; high-rise
buildings have significant structural
deformation.

Source: The National Weather Service

Wind

High wind events can wreak havoc on above-ground infrastructure, such as homes and
vehicles, and power and communication lines. Downed power and communications
transmission lines, coupled with disruptions to fransportation, create difficulties in
reporting and responding to emergencies. Damaged roofs, toppled trees, broken
branches, and blown-out windows are frequently reported during strong winds.
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The Beaufort Wind Scale, summarized in Table 39, is used to measure the severity of high
winds. Hurricane-force winds are defined as a speed equal to or greater than 64 knots
(73 mph) or Beaufort Number 12 (Force 12). Hurricane-force winds are not exclusive to
hurricanes; they can occur in stfrong non-tropical storms such as severe thunderstorms.

Table 39 Beaufort Wind Scale

Wind Speed

Force (mph)

Wind

Speed
(knots)

WMO
Classification

Appearance of Wind Effects

(on land)

0 <] 0-1 Calm Calm, smoke rises vertically
: 13 13 Light Air Sm‘oke'drlf’r mdpo’red wind
direction, sfill wind vanes
o 4-6 47 Light Breeze Wind felt on foge, leaves
rustle, vanes begin to move
Gentle Leaves and small twigs
3 7-10 8-12 constantly moving, light flags
Breeze
extended
Dust, leaves, and loose paper
4 11-16 13-18 Moderate | “ytied, small tree branches
Breeze
move
5 17-21 19-24 Fresh Breeze Small frees in leaf begin to
sway
6 22-27 25-31 Strong Breeze | OT9S" free branches moving,
whistling in wires
Whole trees moving,
7 28-33 32-38 Near Gale resistance felt walking
against wind
8 34-40 39-44 Gale Twigs br@oklng off trees,
generdlly impedes progress
9 41-47 47-54 strong Gale Slight structural domage
occurs, slate blows off roofs
Seldom experienced on land,
10 48-55 55.43 Storm Tr‘fees b.roken or uprooted,
considerable structural
damage”
11 56-63 64-72 Violent Storm
12 64+ 72+ Hurricane

Source: The National Weather Service

The severity of winter storms can be addressed through several factors, including the
amount and type of precipitation, wind speeds, temperature, duration, and impacts on
people and infrastructure. Some winter storms have minimal impacts on driving
conditions, while extreme winter storms can result in widespread closures, disruptions to
infrastructure, and threats to human life. Winter storm severity is reported by the
National Weather Service using the Winter Storm Severity Index, shown in Table 40.
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Table 40 Winter Storm Severity Index

Potential Winter Storm Impacts

Winter Weather Expect winter weather: winter driving conditions. Drive
Area carefully.
Expect a few inconveniences to daily life: winter driving
conditions. Use caution while driving.
Expect disruptions to daily life: hazardous driving conditions.
Moderate Impacts Use extra caution while driving. Closures and disruptions to
infrastructure may occur.

Expect considerable disruptions to daily life. Dangerous or
impossible driving conditions. Avoid travel if possible.
Widespread closures and disruptions to infrastructure may
occur.

Expect substantial disruptions to daily life. Exiremely dangerous
or impossible driving conditions. Travel is not advised. Extensive
and widespread closures and disruptions to infrastructure may
occur. Life-saving actions may be needed.

Minor Impacts

Exireme Impacts

Source: The National Weather Service

Warning Time

Warning times for severe weather events vary depending on the type of event and
forecasting capabilities. Severe thunderstorm warnings (in which lightning, hail, and
wind often accompany) are generally issued 30 to 60 minutes before the onset of the
event. Severe thunderstorm watches can occur earlier, often hours in advance, and
are issued when conditions are met for a severe thunderstorm to form.

Tornado events often have a shorter warning time than severe thunderstorms. These
warnings are typically issued 10 to 30 minutes in advance but can occur with little to no
warning. Like thunderstorms, tornado watches can be implemented farther in advance
when conditions indicate that a tornado may form.

Winter storms and extreme heat events can be predicted with greater advance
warning, typically 24 to 48 hours in advance, depending on the expected severity and
duration of the hazard. This allows residents time to prepare and take precautions for
these hazard events.

Secondary Hazards

Lightning can ignite a wildfire, which can be spread with strong thunderstorm winds.
Short-term heavy rain can result in flash floods, and thunderstorms that linger over an
area can cause more severe floods that threaten dam structures. Hail can accumulate
and block drainage and stormwater systems, leading to localized flooding if the
drainage system is overwhelmed.

Strong winds can exacerbate wildfires by significantly influencing their ignition, spread,
and intensity. A small, manageable wildfire can become a raging inferno, challenging
even large-scale, prepared firefighting efforts. Tornado and wind events can also
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uproot vegetation and erode lateral slope support, enabling landslides to occur more
easily.

The most significant secondary hazards associated with severe winter storms are
avalanches, landslides, and flooding. Rapidly melting snow combined with heavy rain
can overwhelm both natural and manmade drainage systems, causing overflow and
property destruction due to localized flooding. Landslides occur when the soil on slopes
becomes oversaturated and fails. Avalanches can occur when winter storms bring a
fresh layer of snowfall to the snowpack on a slope.

Exposure and Vulnerability

Due fo the regional nature of these atmospheric weather events, it is not possible to
conduct an exposure analysis of Lifelines. Therefore, all Lifelines can be impacted by
severe weather events. Strong winds, tornadoes, and lightning can damage energy
and communication infrastructure, such as powerlines and cellphone towers, leading
to widespread outages and barriers to coordinating response efforts. Water systems
can be overwhelmed by heavy rains and hail from thunderstorms, which can back up
sewer and drainage systems.

Tornadoes and strong winds can damage and destroy hospitals and clinics, as well as
the homes of residents. This can displace people from their homes and overwhelm
medical providers. Debris from thunderstorms, tornadoes, and heavy rain accumulating
on roadways can block traffic and hinder emergency response efforts. A lightning strike
could ignite flammable materials present at a hazardous materials facility or cause a
power surge that damages equipment at a hazardous materials facility, resulting in
potential explosions. See the Hazardous Materials — Explosive Storage Zone section for
more information on what structures and Lifelines are exposed to an explosive storage
blast in Saratoga Springs as a secondary hazard of severe weather events.

Severe weather events can impact all residents of Saratoga Springs. Individuals who
work outdoors are more exposed to these hazards. Populations with pre-existing health
conditions, children, and the elderly are disproportionately likely to experience the
consequences of extreme heat events, which can result in heart-related iliness or heat
stroke. Weather events that result in power outages can be life-threatening to those
dependent on electricity for medical support.

Populations identified as vulnerable or under-resourced are more likely to experience
losses from hazard events and face barriers in recovery. See Socially Vulnerable
Populations for more information on demographic factors that contribute to
vulnerability in Saratoga Springs.

All buildings are exposed to thunderstorms and lightning hazards, but structures in poor
condition or in particularly vulnerable locations (located on hillfops or exposed open
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areas) may risk the most damage. The most common problems associated with these
events are loss of utilities. Downed power lines can cause blackouts, leaving large areas
isolated and without communication. The age and type of building and the materials
and building codes used in construction all contribute to the likelihood of withstanding
a severe weather event with minimal damage.

Severe winds and tornados can tremendously impact a community's natural, historic,
and cultural resources. Strong winds can damage buildings, especially older historic
buildings, and public community spaces, such as parks and public art. The environment
is highly exposed to high wind. Natural habitats risk major damage and destruction.
Severe winds can strip and uproot vegetation, affecting natural ecosystems and
agricultural crop yields. Lightning strikes can hit trees and vegetation with the potential
to cause wildfires.

The LPT noted that drifting snow closed roads four times in the 2023-2024 winter season,
which is twice as much as previous years. This is especially a concern if Redwood Road
were to be closed, which many of the residents depend on to get to and from work.
Additionally, the LPT noted specific concerns with severe weather's impact on
scheduled activities, such as community events, festivals, and sports. The resident’s
perception of risk compounds this concern. For example, some residents don't seek
shelter during an event that is postponed due to lightning, leaving them vulnerable to
injury. The LPT also mentioned concerns with communication and electric systems if a
severe weather event were to damage infrastructure, leading to blackouts and loss of
internet.

Future Trends in-Development

An increase in population and structures heightens the risk of damage during severe
weather events by concentrating on people and property in harm's way. Severe
weather, such as wind and tornado events, can turn loose objects or debris into
projectiles, which can cause additional damage to buildings and threaten human
safety. The impact of the urban heat island effect can be greater as cities expand and
create more paved areas, which absorb and retain heat. This can make the city hotter
than surrounding natural areas and increase the risk of heat-related illness and deaths,
especially in vulnerable populations. There are also additional stressors on emergency
response systems with a greater population, meaning that it can take longer to respond
to emergencies, rescue people, and restore systems after a disaster.

Climate Change Impacts

Climate change can potentially increase the frequency and severity of severe weather
events. Convective instability increases with rising temperatures, increased evaporation,
and greater moisture in the air. This can lead to an increase in the frequency of extreme
heat events and an increase in the magnitude of thunderstorm events that produce
severe winds and tornadoes. Additionally, the movement of dry air into thunderstorms
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can increase the frequency and size of hail due to evaporate cooling. This lowers the
elevation of the freezing level in thunderstorm clouds and creates an opportunity for
hailstones to grow larger and become more dangerous and appear in areas where hail
was uncommon previously. The unpredictable number of storms and their
characteristics indicate the amount of lightning they bring could change drastically.
With the changing weather patterns, the potential increase in thunderstorm events can
result in increased lightning occurrences.

Climate change is likely to impact winter storms, but the exact conditions of future
winter storms are difficult to predict and will vary regionally. Warming winters can lead
to milder temperatures in the winter months, which may reduce the frequency and
intensity of snowfall. However, this can also result in mixed precipitation, such as freezing
rain and snow, rather than pure snow. Additionally, increased atmospheric moisture
could lead to more significant snowfall and snowstorms in some areas, increasing the
severity of future winter storms.

Probability of Future Occurrences

The NCEI database has recorded 21 severe weather events in Saratoga Springs; 2
heavy snow, 5 winter storms, and 8 high wind events were reported from 1996 to
February of 2024. Therefore, there is a 75% chance of a notable severe weather event
somewhere in the city each year. Additionally, 6 notable thunderstorm wind events
were reported from 2013 to February 2024, tfranslating to a 54% annual chance.
Lightning events will continue to occur across the city with a 100% annual chance, but
events that result in property damage, injury, or fatalities will be less frequent.

There have been two hail events that impacted the city since 1995, equating to a
roughly 3% chance of future hail events. There are no recorded extreme heat events to
help to quantify future probability, but the LPT believes future events should be
expected over the next five to ten years. Similarly, there have been no documented
tornados with the city’s limits, but events have impacted neighboring jurisdictions. The
LPT believes that future events are unlikely, but still possible.

Wildfire

General Background

A wildfire is an uncontrolled fire that spreads through vegetation such as grasslands,
forests, or prairies. Wildfires often start unnoticed but can spread rapidly and are often
sighted by their dense smoke. While wildfires have been a natural and fundamental
part of ecosystem health and development for millions of years, human activity has
greatly influenced the frequency and severity of wildfire events. Decades of fire
suppression have led to fuel accumulation, such as dead trees and dense
undergrowth, which contributes to larger and more intense fires when they do occur.
Additionally, recreational activities such as hiking, discarding cigarettes, having
campfires, or off-roading can ignite fires if not properly managed. Lightning can also be
caused by natural ignifion, most often from lightning, but in rare cases can result from
spontaneous combustion when a buildup of heat occurs in organic material.
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Wildfire intensity refers to the amount of heat generated by a fire and its impact on
vegetation and structures. Intensity can be assessed by flame length, heat output, and
damage from wildfire. Fuel, weather, and topography impact fire intensity. Fine
vegetation like grass and shrubs catch fire much quicker than large vegetation such as
mature trees but burns much shorter. Fuel with low moisture content is also more likely to
ignite, such as dry grass and dead leaves, while green, moist vegetation is less
flammable. High temperatures, low humidity, and strong winds can increase the
likelihood of fire initiation and intensity of wildfires and accelerate spread. An area with
steep slopes can increase fire intensity due to the heat concentration and faster
vegetation drying. Fires spread faster uphill than downhill, and canyons and valleys can
funnel winds, increasing fire spread.

Wildfire risk refers to the likelihood or probability of a wildfire occurring and causing
damage to people, property, and ecosystems. Considerations when calculating
wildfire risk include potential ignition sources, the availability of fuels, weather
conditions, and terrain features in a region. Risk is offen assessed using fire behavior
models, historical wildfire data, and current land use information and weather patterns.
Areaqs located in the Wildland Urban Interface (WUI) generally have higher wildfire risk
than areas solely in urban or wildland environments.

The WUI refers to areas where human development meets or intfermingles with wildland
areas. These zones are particularly vulnerable to wildfires due to their proximity to
flammable fuels such as vegetation and buildings. Structures in these areas are at
higher risk for fires to spread from wildlands to residential areas and vice versa.
Additionally, there is an increase in human activity in these areas which can become
ignition sources for wildfires. Managing fire risk in the WUI can be challenging because
human and natural factors must be addressed.

Previous Occurrences

UWRAP reports on historic wildfires in jurisdictions across the State of Utah. In the City of
Saratoga Springs, 14 wildfires have burned areas within the jurisdiction of Saratoga
Springs since 1999. These events are reported in Table 41 below.

Table 41 Historic Wildfires in Saratoga Springs

Fire Management

[fEC; Total Acres Assistance (FMA)
Name i
Declarations
2020 Terra C 19.8 -
2020 Aviator C 21.7 -
2020 Stillwater C 40.3 -
2003 Jacob Ranch D 124.3 -
2017 - D 220.3 -
2007 Dyno E 304.8 -
1999 Clay Pit 2 E 373.4 -
2004 Concrete E 544.6 -
2003 Williom's Fire F 1,478.0 -
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Fire Management

Il il Total Acres Assistance (FMA)
Name .
Declarations

1999 Clay Pit 1 F 4,369.7 -
2012 Dump G 5,505.9 FM-2983-UT
2012 Pinyon G 5,770.2 -
2007 M&M G 8,767 .4

Complex

(Mercer and i

Moffidal)

2020 Knolls G 12,591.8 FM-5318-UT

Source: UWRAP

Two of these fires in Saratoga Springs received a Fire Management Assistance (FMA)
Declaration: the Dump Fire and Knolls Fire.

The Dump Fire began on June 21st on the west side of Utah Lake near a landfill 1.5 miles
south of Saratoga Springs. The fire is believed to be caused by target shooters using
explosive targets. This fire threatened the communities of Saratoga Springs and Eagle
Mountain, leading to the evacuation of nearly 600 homes (400 in Saratoga Springs and
200 in Eagle Mountain) and 2,500 people beginning on June 22nd. Fire suppression kept
the fire from reaching the communities, and the evacuations were lifted by the end of
June 23rd. The fire was 100% contained on June 25th, after it had burned over 5,500
acres. Around 450 firefighters from multiple agencies responded to the event. NCElI
reported two firefighters were injured; one received a first-degree burn, and the other
became dehydrated and required transport to a local hospital. The only reported
property damage was the power line infrastructure damaged in the fire. In addition to
this damage, fire suppression costs totaled $2.1 million. Figure 41 displays an image of
smoke from the Dump Fire taken by satellites.
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Figure 41 Satellite Imagery of Utah Dump Fire 2012

Source: NASA

The Knolls Fire began on June 28, 2020, and burned nearly 13,000 acres and
evacuated 3,100 homes (around 13,000 people in total). The fire was originally believed
to have been started by lightning, but officials later reported that they believed it was
human-caused. At the time of the fire, winds were gusting up to 57 mph, pushing the
fire quickly toward neighborhoods and making aerial resources impossible to use. Over
200 firefighters responded to the event and saved nearly all the homes in Saratoga
Springs. However, one home was destroyed, and the fire damaged around a dozen.
The city held sandbag placement events shortly after the fire to mitigate future
mudslides from heavy rain on the burn scar. Figure 42 and Figure 43 display images of
how close the fire got fo neighborhoods in Saratoga Springs.
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Figure 42 Knolls Fire Burn Line Near Saratoga Springs Neighborhoods
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Source: KSL TV

Figure 43 Knolls Fire Nearly Reaches Home

Source: KSL TV

Location

Historical wildfires in Saratoga Springs have occurred in multiple areas across the city, as
shown in Figure 44. The largest wildfire to impact the city was the Knolls fire in 2020,
which burned the southern portion of Saratoga Springs. See the wildfire severity section
for a description of wildfire classes.
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Figure 44 City of Saratoga Springs Historical Wildfire Events
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UWRAP also reports wildfire risk in Saratoga Springs, as shown in Figure 45. Wildfire risk is
calculated using the burn probability (likelihood of fire) and fire intensity (flame length,
rate of speed, etc.). This information is then considered in relation to the vulnerability
and exposure of assets in the city. The greatest risk occurs around dense populations
and structures located in areas with fuels.
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Figure 45 City of Saratoga Springs Wildfire Risk
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Figure 46 displays the WUI areas in Saratoga Springs where human development and
activity meet vegetative areas in the city.
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Figure 44 City of Saratoga Springs Wildland Urban Interface (WUI)
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Severity

Wildfire severity can be measured using several factors, including flame length and
height, rate of speed, and the extent and depth of the burn area. Additionally, it can
be measured by its impact on vegetation, soil, people, and property. Three factors
influence the behavior and severity of wildfires: fuels (such as needles, leaves, and
twigs), weather, and topography.

The wildfire class scale commonly used across the United States is the National Fire
Danger Rating System (NFDRS). This scale is used to measure the potential fire conditions
of the forest. The classes in this system are as follows:

e Class 1 (Low): Fires require a significant heat source or dry rotten wood may be
susceptible to start fires.

e Class 2 (Moderate): Fires can start from accidental causes. The average fire is of
moderate intensity, although heavy accumulations of fuels will burn.

e Class 3 (High): Fires rated high can potentially start from small fuels and will
spread easily. These can also be difficult to control unless they are put out when
they are rated low.

e Class 4 (Very High): Fires rated very high will spread rapidly and can increase
quickly. Direct attack at the head of such fires is rarely possible after they have
been burning for more than a few minutes.

e Class 5 (Extreme): Fires under extreme conditions start quickly, spread furiously,
and burn intensely. Fires that develop this rapidly may become unmanageable
while the extreme burning conditions last. Effective control action is limited until
the weather changes or the fuel supply decreases.

Another way to measure the severity of a wildfire is by the size of the event. The
National Wildfire Coordinating Group (NWCG) notes the following standard fire size
classifications:

e A: Greater than 0 but less than or equal to 0.25 Acres
e B:0.261t09.9 Acres

C:10.0 to 99.9 Acres

D: 100 to 299 Acres

E: 300 to 999 Acres

F: 1,000 to 4,999 Acres

G: 5,000 to 9,999 Acres

H: 10,000 to 49,999 Acres

I: 50,000 to 99,999 Acres

J: 100,000 to 499,999 Acres
K: 500,000 to 999,999 Acres
L: 1,000,000 + Acres

Saratoga Springs is not likely to experience wildfires over a Class G wildfire, as the area
of the city is only slightly over 14,000 square acres. However, with the significant
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presence of WUI land in Saratoga Springs, wildfires pose a significant threat to the
people and infrastructure in the community.

Warning Time

The National Weather Service issues a Red Flag Warning to alert agencies that
conditions are highly unfavorable for prescribed burns and may lead to especially
dangerous wildfire growth. These warnings are typically issued in advance, 24 to 48
days before extreme fire weather conditions are expected. While these conditions can
be forecast, due to the nature of the hazard, there is no way to predict the time and
location that a wildfire will break out.

If a fire does break out and spreads rapidly, residents may need to evacuate within
hours or minutes. Once a fire has started, fire alerting and evacuation notices are rapid
in most cases. Fuels, weather, and topography all contribute to the fire spread rate.
When considering fuels, there are multiple factors including type, especially dry and
small vegetation, the quantity, and spacing of fuels (both horizontal and vertical).
Weather influences spread based on wind and moisture. Topography includes slope,
aspect, and terrain that each impact rate of spread in a variety of ways. Topography
can increase the rate of spread up steep slopes, the amount of sunlight a fire gains
heat from, and influence the behavior of winds. Topography can also affect
responders' ability to access certain areas and suppress fire activity.

Secondary Hazards

Wildfires can cause or worsen floods, landslides, debris flows, and erosion events. Large-
scale wildfires can dramatically alter the terrain. In areas that are normally covered with
vegetation that absorbs rainfall, wildfire leaves the ground barren and unable to
absorb water. These conditions lead to more surface runoff, resulting in flash floods that
can carry away rock and sediment, which can cause landslides, debris flows, and
erosion.

Smoke and ash from a fire can also affect public health, even far from the ignition
point. This is dangerous for the entire population but especially hazardous to those with
respiratory conditions, children, and the elderly.

Exposure and Vulnerability

All community lifelines across Saratoga Springs are vulnerable to wildfire impacts. Every
wildfire can tax citywide resources, impacting public safety and government services.
Fires can also create conditions that block or prevent ingress/egress and isolate
residents and emergency service providers. Energy infrastructure can be greatly
impacted as power line poles are made of wood and susceptible to burning. Pipelines
carrying fuel can be damaged, potentially leading to a catastrophic explosion and
interruption of resource delivery. Any lifeline infrastructure with wood frame
construction is especially vulnerable during wildfire events. Most roads and railroads
would be without damage except in the worst scenarios. See the Hazardous Materials —
Explosive Storage Zone section for more information on what structures and Lifelines are
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exposed to an explosive storage blast in Saratoga Springs as a secondary hazard of a

wildfire event.

Table 42 FEMA Lifelines Exposed to Moderate-High Wildfire Risk

Wildfire Risk

Lifeline

Lifeline Structures

Lifeline Systems

(Miles)

Communications - 0.2

Energy ] 3.7

Safety & Security 4 -

Moderate Risk Food, Hydration, & 12 .
Shelter

Transportation - 2.2

Water Systems - 2.7

Total 17 8.8

Communications - 0.1

Energy 1 8.5

Safety & Security 3 -
. . Food, Hydration, &

High Risk Shelter 9 -

Transportation - 6.7

Water Systems - 8.0

Total 13 23.3

Grand Total 30 32.1

Source: Saratoga Springs GIS Department, Utah Geospatial Resource Center

WUI areas are particularly dangerous, as vegetation near homes and structures can act
as fuel and allow fires to spread rapidly. Increased human activity in these areas can
also become ignition sources for wildfires. Table 43 displays FEMA Lifelines located in

WUI areas in Sara

toga Springs.

Table 43 FEMA Lifelines Located in the WUI

Lifeline

Lifeline Structures

Lifeline Systems (Miles)

Communications 0.1
Energy 16.3

Safety & Security -
Transportation 2.3
Water Systems 6.8
Total 25.5

Source: Saratoga Springs GIS Department, Utah Geospatial Resource Center

Wildfires can have profound impacts on the residents of Saratoga Springs, affecting
their health, safety, and livelihoods. Wildfires can damage or destroy homes and other
property. Forced evacuations may occur with little notice. These evacuations are often
chaotic, and those who cannot leave due to mobility issues or barriers in receiving or
translating evacuation messaging could risk injury or death. Heat exposure from wildfire
and smoke pollutants in the air can threaten wildfires responding to the incident,
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individuals with respiratory issues, the elderly, and children. Low-income families may
have difficulties recovering from a wildfire event, exacerbating existing inequities. The
LPT noted that evacuating the south end of the city during the Knolls wildfire event was
difficult due to the lack of egress routes out of the city.

Populations identified as vulnerable or under-resourced are more likely to experience
losses from hazard events and face barriers in recovery. See Socially Vulnerable
Populations for more information on demographic factors that contribute to
vulnerability in Saratoga Springs.

Direct flame contact from a wildfire to structures can result in the complete loss of
homes and buildings. The intense heat alone from wildfires can melt and deform some
materials, like vinyl siding, undermining the structural integrity of the house. Windows in
buildings can crack or shatter, and embers from wildfires carried by wind into gutters
and/or vents can result in a house fire. Table 44 displays a summary of structures in
moderate to high-risk wildfire risk areas, with over 15,000 buildings worth over $6.8 billion
in value. These estimates were found using valuation data provided by the Utah County

ASSESSOr.

Table 44 Structures Exposed to Moderate-High Wildfire Risk

Wildfire Risk Structure Type Stéu:lj::e Land Value Total Value
Commercial 41 $88,505,200 $309,796,900
Industrial 11 $28,652,900 $32,014,700
Moderate Public 193 $8,900 $8,900
Residential 2,469 $431,777,000 | $1,318,836,500
Ofther 581 $86,803,900 $86,803,900
Total 3,295 $635,747,900 | $1,747,460,900
Commercial 35 $31,896,900 $165,412,400
Industrial 5 $4,924,100 $8,658,100
High Public 593 $5,600 $5,600
Residential 92,094 | $1,551,383,500 | $4,714,343,100
Other 2,271 $174,198,500 $175,616,600
Total 11,998 | $1,762,408,600 | $5,064,035,800
Grand Total 15,293 | $2,398,156,500 | $6,811,496,700

Source: Utah County Parcel Map

Table 45 summarizes the structures in Saratoga Springs located in the WUL. The exposure
analysis reported that nearly 500 structures worth $1.1 billion are in the WUI.

Table 45 Structures Located in the WUI

Structure Type Structure Count Land Value Total Value
Commercial 26 $680,417,600 $747,026,800
Industrial 7 $9.426,300 $9,493,100
Public 121 $2,400 $2,400
Residential 7 $71,553,200 $73,501,400
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Structure Type Structure Count Land Value Total Value
Other 335 $323,496,600 $323,496,600
Total 496 $1,084,896,100 $1,153,520,300

Source: Utah County Parcel Map

Fire is a natural and critical process in most terrestrial ecosystems, dictating in part the
types, structure, and spatial extent of native vegetation. However, wildfires can cause
severe environmental impacts. In addition to stripping the land of vegetation and
destroying forest resources, severe fires can damage the soil, waterways, and the
natural landscape. Soil exposed to intense heat may become “sterilized” as it loses its
capability fo absorb moisture and hold nutrients, therefore its ability o support life.
Exposed soils erode quickly and enhance the siltation of waterways; thereby enhancing
flood potential, harming aquatic life, and degrading water quality. Lands stripped of
vegetation are also subject to increased debris flow risk, so burn scar areas are at an
increased risk for potential debris flows.

Wildfires can also damage fishing habitats, as these ecosystems can suffer from
increased water temperatures, sedimentation, and changes in water quality.
Catastrophic fires can have devastating consequences for endangered species, who
are already living in limited ranges and dependent on specific ecosystems.
Additionally, non-native woody plant species frequently invade burned areas. When
weeds become established, they can dominate the plant cover over broad
landscapes, and become difficult and costly to control. Disease and insect infestations
can take over burned areas. Unless diseased or insect-infested tfrees are swiftly
removed, infestations and disease can spread to healthy forests and private lands.
Timely active management actions are needed to remove diseased or infested trees.

Many ecosystems are adapted to historical patterns of fire occurrence. These patterns,
called “fire regimes,” include temporal attributes (e.g., frequency and seasonality),
spatial attributes (e.g., size and spatial complexity), and magnitude attributes (e.g.,
intensity and severity), each of which have ranges of natural variability. Ecosystem
stability is threatened when any of the afttributes of a given fire regime diverge from its
range of natural variability.

Like all other structures, cultural and historically significant structures are vulnerable to
wildfires. They risk destruction by flames, structural weakening, and smoke and soot
damage.

The LPT noted that the city had experienced issues in evacuating the south end of the
city during previous wildfire occurrences due to limited egress routes. As the city is
largely dependent on Redwood Road as an egress/ingress route, a fire along this road
could significantly slow the evacuation plan in the city. Additionally, an LPT member
noted that the phragmites and grasses along Utah Lake pose a significant risk to wildfire
and are the target of future fuel reduction projects. Smoke due to wildfires could

Hazard Identification and Risk Assessment Page | 169
Return to Table of Contents



https://maps.utahcounty.gov/ParcelMap/ParcelMap.html

cancel events and other planned activities, as well as reduce air quality and pose
health threats to vulnerable populations with long-term exposure.

The City of Saratoga Springs CWPP 2020 notes specific natural resources at risk of
wildfire, including the natural habitat, forage, water and air quality, recreation, and
viewshed.

Future Trends in Development

As the City of Saratoga Springs expands into natural areas, more homes and
infrastructures are built near brushlands and areas at risk of wildfire. This increases the
likelihood of damage to structures during wildfire events. Additionally, as the population
grows, more potential ignition sources with more human activity exist.

The LPT noted that future development in the city is expected in mixed waterfront areas
along the northern and southern shorelines and the future town center area in the north-
cenftral portion of the city. Increased infrastructure in these areas could be vulnerable
to wildfire. See Figure 14 for a map of these anficipated future development areas.

Climate Change Impacts

Climate change (coupled with past forest management practices) has steadily
increased the frequency and intensity of wildfires around the nation. Increased
temperatures and prolonged drought conditions due to a warming climate have
extended the fire season, with fires occurring earlier in the spring and later in the fall
than in past years. A reduction in soil moisture, snowfall, and vegetation hydration has
made landscapes more susceptible to ignition and rapid-fire spread.

Probability of Future Occurrences

With 14 past events documented in the city since 1999, recent wildfire activity suggests
there is a 56% annual chance for similar events to occur. Most of these fires did not
impact significant portions of the city but crept slightly into the city boundary before
being put out. Of these 14 past wildfires, the Dump and Knolls Fires resulted in FMA
declarations. This indicates that there is an 8% chance of severe wildfire in the city each
year. Some years could see multiple fires when drought conditions, high winds, extreme
heat, and human activity create perfect conditions for wildfires.
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Annex A - HAZUS Earthquake Risk Report
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General Description of the Region

Hazus-MH is a regional earthquake loss estimation model that was developed by the Federal Emergency Management
Agency (FEMA) and the National Institute of Building Sciences. The primary purpose of Hazus is to provide a methodology
and software application to develop multi-hazard losses at a regional scale. These loss estimates would be used primarily
by local, state and regional officials to plan and stimulate efforts to reduce risks from multi-hazards and to prepare for
emergency response and recovery.

The earthquake loss estimates provided in this report was based on a region that includes 1 county(ies) from the following
state(s):

Utah

Note:
Appendix A contains a complete listing of the counties contained in the region.

The geographical size of the region is 231.79 square miles and contains 12 census tracts. There are over 17 thousand
households in the region which has a total population of 68,289 peopleF. The distribution of population by Total Region and
County is provided in Appendix B.

There are an estimated 16 thousand buildings in the region with a total building replacement value (excluding contents) of
6,801 (millions of dollars). Approximately 98.00 % of the buildings (and 87.00% of the building value) are associated with
residential housing.

The replacement value of the transportation and utility lifeline systems is estimated to be 2,189 and 311 (millions of
dollars) , respectively.
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Building and Lifeline Inventory

Building Inventory

Hazus estimates that there are 16 thousand buildings in the region which have an aggregate total replacement value of
6,801 (millions of dollars) . Appendix B provides a general distribution of the building value by Total Region and County.

In terms of building construction types found in the region, wood frame construction makes up 97% of the building inventory.
The remaining percentage is distributed between the other general building types.

Critical Facility Inventory

Hazus breaks critical facilities into two (2) groups: essential facilities and high potential loss facilities (HPL). Essential
facilities include hospitals, medical clinics, schools, fire stations, police stations and emergency operations facilities. High
potential loss facilities include dams, levees, military installations, nuclear power plants and hazardous material sites.

For essential facilities, there are 0 hospitals in the region with a total bed capacity of beds. There are 16 schools, 2 fire
stations, 1 police stations and 0 emergency operation facilities. With respect to high potential loss facilities (HPL), there
are no dams identified within the inventory. The inventory also includes no hazardous material sites, no military installations
and no nuclear power plants.

Transportation and Utility Lifeline Inventory

Within Hazus, the lifeline inventory is divided between transportation and utility lifeline systems. There are seven (7)
transportation systems that include highways, railways, light rail, bus, ports, ferry and airports. There are six (6) utility
systems that include potable water, wastewater, natural gas, crude & refined oil, electric power and communications. The
lifeline inventory data are provided in Tables 1 and 2.

The total value of the lifeline inventory is over 2,500.00 (millions of dollars). This inventory includes over 110.60 miles of
highways, 5 bridges, 766.15 miles of pipes.
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Table 1: Transportation System Lifeline Inventory

4 N\
# Locations/ Replacement value
System Component # Segments (millions of dollars)
Highway Bridges 5 14.4297
Segments 42 1196.9363
Tunnels 0 0.0000
Subtotal 1211.3660
Railways Bridges 0.0000
Facilities 0 0.0000
Segments 39 978.0875
Tunnels 0 0.0000
Subtotal 978.0875
Light Rail Bridges 0 0.0000
Facilities 0 0.0000
Segments 0 0.0000
Tunnels 0 0.0000
Subtotal 0.0000
Bus Facilities 0 0.0000
Subtotal 0.0000
Ferry Facilities 0 0.0000
Subtotal 0.0000
Port Facilities 0 0.0000
Subtotal 0.0000
Airport Facilities 0 0.0000
Runways 0 0.0000
Subtotal 0.0000

L Total 2,189.50 )
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Table 2: Utility System Lifeline Inventory

( # Locations / Replacement value )
System Component Segments (millions of dollars)
Potable Water Distribution Lines NA 14.6595

Facilities 0 0.0000
Pipelines 0 0.0000
Subtotal 14.6595
Waste Water Distribution Lines NA 8.7957
Facilities 1 133.7235
Pipelines 0 0.0000
Subtotal 142.5192
Natural Gas Distribution Lines NA 5.8638
Facilities 0 0.0000
Pipelines 1 148.5488
Subtotal 154.4126
Oil Systems Facilities 0 0.0000
Pipelines 0 0.0000
Subtotal 0.0000
Electrical Power Facilities 0 0.0000
Subtotal 0.0000
Communication Facilities 4 0.3920
Subtotal 0.3920
L Total 312.00
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Earthquake Scenario

Hazus uses the following set of information to define the earthquake parameters used for the earthquake loss estimate

provided in this report.

Bt

—

i

ﬁl A

e

Scenario Name

Type of Earthquake

Fault Name

Historical Epicenter ID #
Probabilistic Return Period
Longitude of Epicenter
Latitude of Epicenter
Earthquake Magnitude
Depth (km)

Rupture Length (Km)
Rupture Orientation (degrees)

Attenuation Function

SS_5.7_2500yr_prob
Probabilistic

NA
NA

2,500.00

NA
NA

5.70
NA
NA

NA
NA
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Direct Earthquake Damage

Building Damage

Hazus estimates that about 5,536 buildings will be at least moderately damaged. This is over 33.00 % of the buildings in the
region. There are an estimated 280 buildings that will be damaged beyond repair. The definition of the ‘damage states’ is
provided in Volume 1: Chapter 5 of the Hazus technical manual. Table 3 below summarizes the expected damage by
general occupancy for the buildings in the region. Table 4 below summarizes the expected damage by general building type.

Damage Categories by General Occupancy Type

7,000
6,000
5,000
4,000
u Complete
3,000 ¥ Extensive
2,000 Moderate
B slight
1,000
0 -— N
S (-}fz} i & Q\\Q} <A & ) Q\o,
Q«\&\ & ((/b"o \\@@@ \06% O'&lé\\\(b @ ° 6\2'z§° =
¥ & & 2
Q_Q;
Table 3: Expected Building Damage by Occupancy
Ve
None Slight Moderate Extensive Complete
Count (%) Count (%) Count (%) Count (%) Count (%)
Agriculture 1.14 0.02 1.30 | 0.02 1.61 0.04 0.78 0.11 0.17 0.06
Commercial 29.07 0.60 52.76 | 0.82 100.64 2.22 82.23  11.48 47.30 @ 16.86
Education 2.86 0.06 214 | 0.03 2.72 0.06 1.08 0.15 0.20 0.07
Government 0.00 0.00 0.00 @ 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Industrial 1.09 0.02 1.82 | 0.03 2.78 0.06 1.65 0.23 0.65 0.23
Other Residential 140.74 2.88 230.26 | 3.56 186.44 4.1 41.91 5.85 29.65 @ 10.57
Religion 0.31 0.01 0.23 = 0.00 0.34 0.01 0.1 0.01 0.01 0.01
Single Family 4703.26 96.41 6176.53 95.54 4245.32 93.51 588.25 @ 82.16 202.63  72.21
L Total 4,878 6,465 4,540 716 281
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Table 4: Expected Building Damage by Building Type (All Design Levels)

( None Slight Moderate Extensive Complete
Count (%) Count (%) Count (%) Count (%) Count (%)

Wood 4827.01 98.95 6404.99 99.07 4391.29 96.73 574.16 = 80.19 176.47 62.89
Steel 6.41 0.13 7.00 0.11 17.43 0.38 16.42 2.29 9.06 3.23
Concrete 253/ 0.05 6.13  0.09 16.10 0.35 18.12 2.53 11.32 4.03
Precast 243 0.05 4.06 0.06 12.78 0.28 13.16 1.84 9.15 3.26
RM 39.88 0.82 41.85 0.65 97.54 2.15 84.28 11.77 38.17 13.60
URM 0.12 0.00 0.59 0.01 2.91 0.06 6.85 0.96 32.80 11.69
MH 0.09 0.00 043 0.01 1.80 0.04 3.02 0.42 3.65 1.30

tTotaI 4,878 6,465 4,540 716 281 )

*Note:
RM Reinforced Masonry

URM Unreinforced Masonry
MH Manufactured Housing
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Essential Facility Damage

Before the earthquake, the region had hospital beds available for use. On the day of the earthquake, the model estimates
that only hospital beds (%) are available for use by patients already in the hospital and those injured by the earthquake.
After one week, % of the beds will be back in service. By 30 days, % will be operational.

Table 5: Expected Damage to Essential Facilities

4 )
# Facilities
Classification Total At Least Moderate Complete With Functionality
Damage > 50% Damage > 50% > 50% on day 1
Hospitals 0 0 0 0
Schools 16 1 1 1
EOCs 0 0 0 0
PoliceStations 1 0 0 0
FireStations 2 0 0 0
\ 4
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Transportation Lifeline Damage
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Table 6: Expected Damage to the Transportation Systems

( Number of Locations_ )
System Component . . . . . .
Locations/ With at Least With Complete With Functionality > 50 %
Segments Mod. Damage Damage After Day 1 After Day 7
Highway Segments 42 0 0 36 36
Bridges 5 2 0 3 5
Tunnels 0 0 0 0 0
Railways Segments 39 0 0 0 0
Bridges 0 0 0 0 0
Tunnels 0 0 0 0 0
Facilities 0 0 0 0 0
Light Rail Segments 0 0 0 0 0
Bridges 0 0 0 0 0
Tunnels 0 0 0 0 0
Facilities 0 0 0 0 0
Bus Facilities 0 0 0 0 0
Ferry Facilities 0 0 0 0 0
Port Facilities 0 0 0 0 0
Airport Facilities 0 0 0 0 0
Runways 0 0 0 0 0
\_ J

Table 6 provides damage estimates for the transportation system.

Note: Roadway segments, railroad tracks and light rail tracks are assumed to be damaged by ground failure only. If ground
failure maps are not provided, damage estimates to these components will not be computed.

Tables 7-9 provide information on the damage to the utility lifeline systems. Table 7 provides damage to the utility system

facilities. Table 8 provides estimates on the number of leaks and breaks by the pipelines of the utility systems. For electric

power and potable water, Hazus performs a simplified system performance analysis. Table 9 provides a summary of the

system performance information.
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Table 7 : Expected Utility System Facility Damage

Ve
# of Locations
. " . o
System Total # With at Least With Complete with Functionality > 50 %
Moderate Damage Damage After Day 1 After Day 7
Potable Water 0 0 0 0 0
Waste Water 1 1 0 0 1
Natural Gas 0 0 0 0 0
Oil Systems 0 0 0 0 0
Electrical Power 0 0 0 0 0
Communication 4 4 0 4 4
Table 8 : Expected Utility System Pipeline Damage (Site Specific)
e p
System Total Pipelines Number of Number of
Length (miles) Leaks Breaks
Potable Water 455 435 109
Waste Water 273 219 55
Natural Gas 38 0 0
Oil 0 0 0
" v,
Table 9: Expected Potable Water and Electric Power System Performance
Total # of Number of Households without Service
Households At Day 1 At Day 3 At Day 7 At Day 30 At Day 90
Potable Water 9,603 3,089 0 0 0
17,077
Electric Power 13,922 10,040 4,891 620 17
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Induced Earthquake Damage

Fire Following Earthquake

Fires often occur after an earthquake. Because of the number of fires and the lack of water to fight the fires, they can often
burn out of control. Hazus uses a Monte Carlo simulation model to estimate the number of ignitions and the amount of burnt
area. For this scenario, the model estimates that there will be 0 ignitions that will burn about 0.00 sq. mi 0.00 % of the
region’s total area.) The model also estimates that the fires will displace about 0 people and burn about 0 (millions of
dollars) of building value.

Debris Generation

Hazus estimates the amount of debris that will be generated by the earthquake. The model breaks the debris into two
general categories: a) Brick/WWood and b) Reinforced Concrete/Steel. This distinction is made because of the different types
of material handling equipment required to handle the debris.

The model estimates that a total of 130,000 tons of debris will be generated. Of the total amount, Brick/Wood comprises
43.00% of the total, with the remainder being Reinforced Concrete/Steel. If the debris tonnage is converted to an estimated
number of truckloads, it will require 5,200 truckloads (@25 tons/truck) to remove the debris generated by the earthquake.

Earthquake Debris (millions of tons)

M Total Debris
Total Debris Wood
M Total Debris Steel

0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14
Brick/ Wood Reinforced Concrete/Steel Total Debris Truck Load
0.06 0.07 0.13 5,200 (@25 tons/truck)
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Social Impact

Shelter Requirement

Hazus estimates the number of households that are expected to be displaced from their homes due to the earthquake and
the number of displaced people that will require accommodations in temporary public shelters. The model estimates 498
households to be displaced due to the earthquake. Of these, 277 people (out of a total population of 68,289) will seek
temporary shelter in public shelters.

Displaced Households/ Persons Seeking Short Term Public Shelter

Displaced households
H as a result of the
earthquake

Person seeking
temporary public shelter

Displaced households Persons seeking
as aresult of the temporary public shelter
earthquake
498 277
Casualties

Hazus estimates the number of people that will be injured and killed by the earthquake. The casualties are broken down
into four (4) severity levels that describe the extent of the injuries. The levels are described as follows;

- Severity Level 1: Injuries will require medical attention but hospitalization is not needed.

- Severity Level 2: Injuries will require hospitalization but are not considered life-threatening

- Severity Level 3: Injuries will require hospitalization and can become life threatening if not
promptly treated.

- Severity Level 4: Victims are killed by the earthquake.

The casualty estimates are provided for three (3) times of day: 2:00 AM, 2:00 PM and 5:00 PM. These times represent the
periods of the day that different sectors of the community are at their peak occupancy loads. The 2:00 AM estimate
considers that the residential occupancy load is maximum, the 2:00 PM estimate considers that the educational, commercial
and industrial sector loads are maximum and 5:00 PM represents peak commute time.

Table 10 provides a summary of the casualties estimated for this earthquake
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Table 10: Casualty Estimates

( A
Level 1 Level 2 Level 3 Level 4

2AM  Commercial 0.43 0.13 0.02 0.04
Commuting 0.02 0.03 0.05 0.01
Educational 0.00 0.00 0.00 0.00

Hotels 0.00 0.00 0.00 0.00
Industrial 0.02 0.00 0.00 0.00
Other-Residential 13.03 3.34 0.46 0.89

Single Family 72.49 13.12 1.05 1.94

Total 86 17 2 3

2PM  Commercial 50.55 14.54 241 4.67
Commuting 0.19 0.24 0.41 0.08
Educational 33.26 7.22 0.89 1.71

Hotels 0.00 0.00 0.00 0.00
Industrial 0.14 0.04 0.00 0.01
Other-Residential 3.19 0.83 0.12 0.22

Single Family 17.13 3.1 0.27 0.45

Total 104 26 4 7

5PM | Commercial 60.90 17.25 2.88 5.40
Commuting 3.48 4.48 7.75 1.49
Educational 0.00 0.00 0.00 0.00

Hotels 0.00 0.00 0.00 0.00
Industrial 0.09 0.02 0.00 0.01
Other-Residential 5.15 1.34 0.19 0.35

Single Family 28.38 5.20 0.46 0.76
L Total 98 28 11 8)
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Economic Loss

The total economic loss estimated for the earthquake is 1,078.81 (millions of dollars), which includes building and lifeline

related losses based on the region's available inventory. The following three sections provide more detailed information
about these losses.
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Building-Related Losses

The building losses are broken into two categories: direct building losses and business interruption losses. The direct
building losses are the estimated costs to repair or replace the damage caused to the building and its contents. The
business interruption losses are the losses associated with inability to operate a business because of the damage sustained
during the earthquake. Business interruption losses also include the temporary living expenses for those people displaced
from their homes because of the earthquake.

The total building-related losses were 1,022.44 (millions of dollars); 16 % of the estimated losses were related to the
business interruption of the region. By far, the largest loss was sustained by the residential occupancies which made up over
69 % of the total loss. Table 11 below provides a summary of the losses associated with the building damage.

Earthquake Losses by Loss Type ($ millions) ‘ Earthquake Losses by Occupancy Type ($
millions)
700
B Capital-Related 3% 600 m Slng!e
Content 17% Family
M Inventory 0%
M Non_Structural  54% 500 Other
M Relocation 7% . .
Rental 3% Residential
M Structural 12% 400
B wage 3% B Commercial
Total: 100% 300
B |ndustrial
200
® Others
100
0 [ ]
Table 11: Building-Related Economic Loss Estimates
(Millions of dollars)
4 N\
Category Area Smglfa . 0th.er Commercial Industrial Others Total
Family Residential
Income Losses
Wage 0.0000 4.0194 26.7254 0.0429 1.3903 32.1780
Capital-Related 0.0000 1.7115 25.9464 0.0254 0.5970 28.2803
Rental 12.9522 4.9602 12.0163 0.0308 0.3780 30.3375
Relocation 48.1592 3.2535 16.9204 0.1668 8.0282 76.5281
Subtotal 61.1114 13.9446 81.6085 0.2659 10.3935 167.3239
Capital Stock Losses
Structural 85.1189 5.4366 26.1742 0.4558 9.4171 126.6026
Non_Structural 384.7719 33.7309 91.4323 1.6188 36.3246 547.8785
Content 117.8515 7.4590 39.1164 1.0492 10.2233 175.6994
Inventory 0.0000 0.0000 4.5399 0.1562 0.2394 4.9355
Subtotal 587.7423 46.6265 161.2628 3.2800 56.2044 855.1160
L Total 648.85 60.57 242.87 3.55 66.60 1022.44)

Earthquake Global Risk Report Page 18 of 22



CREARTAS

HAZUS &) FEMA

“
{AND St

Transportation and Utility Lifeline Losses

For the transportation and utility lifeline systems, Hazus computes the direct repair cost for each component only. There are
no losses computed by Hazus for business interruption due to lifeline outages. Tables 12 & 13 provide a detailed breakdown

in the expected lifeline losses.

Table 12: Transportation System Economic Losses
(Millions of dollars)

4 N
System Component Inventory Value Economic Loss Loss Ratio (%)
Highway Segments 1196.9363 0.0000 0.00

Bridges 14.4297 3.2280 22.37
Tunnels 0.0000 0.0000 0.00
Subtotal 1211.3660 3.2280
Railways Segments 978.0875 0.0000 0.00
Bridges 0.0000 0.0000 0.00
Tunnels 0.0000 0.0000 0.00
Facilities 0.0000 0.0000 0.00
Subtotal 978.0875 0.0000
Light Rail Segments 0.0000 0.0000 0.00
Bridges 0.0000 0.0000 0.00
Tunnels 0.0000 0.0000 0.00
Facilities 0.0000 0.0000 0.00
Subtotal 0.0000 0.0000
Bus Facilities 0.0000 0.0000 0.00
Subtotal 0.0000 0.0000
Ferry Facilities 0.0000 0.0000 0.00
Subtotal 0.0000 0.0000
Port Facilities 0.0000 0.0000 0.00
Subtotal 0.0000 0.0000
Airport Facilities 0.0000 0.0000 0.00
Runways 0.0000 0.0000 0.00
Subtotal 0.0000 0.0000
Total 2,189.45 3.23 J
\
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Table 13: Utility System Economic Losses

(Millions of dollars)

4 N\
System Component Inventory Value Economic Loss Loss Ratio (%)
Potable Water Pipelines 0.0000 0.0000 0.00
Facilities 0.0000 0.0000 0.00
Distribution Lines 14.6595 1.9576 13.35
Subtotal 14.6595 1.9576

Waste Water Pipelines 0.0000 0.0000 0.00
Facilities 133.7235 49.7552 37.21
Distribution Lines 8.7957 0.9833 11.18
Subtotal 142.5192 50.7385

Natural Gas Pipelines 148.5488 0.0000 0.00
Facilities 0.0000 0.0000 0.00
Distribution Lines 5.8638 0.3369 5.75
Subtotal 154.4126 0.3369

Oil Systems Pipelines 0.0000 0.0000 0.00
Facilities 0.0000 0.0000 0.00
Subtotal 0.0000 0.0000

Electrical Power Facilities 0.0000 0.0000 0.00
Subtotal 0.0000 0.0000

Communication Facilities 0.3920 0.1128 28.78
Subtotal 0.3920 0.1128
Total 311.98 53.15

L J
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Appendix A: County Listing for the Region

Utah,UT
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Appendix B: Regional Population and Building Value Data

( Building Value (millions of dollars) w
State County Name Population
Residential Non-Residential Total
Utah
Utah 68,289 5,917 883 6,801
\_ Total Region 68,289 5,917 883 6,801 )
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Saratoga Springs Mitigation Strategy Action Ideas

2022 HMP Summit, Utah, and Wasatch Counties (Past City Action: No progress — continued action)
e Installations of berms around low-lying sewer lift stations or healthy pump houses
e Berm construction at Lift Stations

Student Hazard Risk Perception Survey:
e Disaster awareness and preparedness should be part of the school curriculum
e Have clear plans for a wide range of disasters and practice them in multiple locations (school and home)
e Have storage in place for students and their families after disasters (first aid, food, etc.)

Community Survey Responses (Public Responses):
e Multiple Hazards:
o Evacuation routes / communicate evacuation plan to reduce traffic during a disaster event
o Create and maintain a debris flow database and a collapsible soil database
o Community disaster preparedness kits (education on what items should be stored, how they
should be stored, backup generator, etc.)
Add additional ingress and egress routes
More community networking/outreach events (outside of the LDS church and social media —
concerns for those who are not religious and those who experience challenges with technology)
o Place a hold on all new building expansion (residential and commercial) until new roads have
been developed to accommodate an increasing population
Bury/harden power lines to protect the energy grid
Community freeze-dryer rentals so the public can prepare and store food
Neighborhood-scale community disaster plans

O O O O

Create a cistern to collect rainwater or use storage tanks, wells, and direct potable reuse (DPR)
so the community has drinkable water after a disaster
o Create a community garden
o A bridge over Utah Lake
e Drought:
o Community water storage
o Incentives for Xeriscaping and xeriscaping in public areas
o Water conservation mandates for citizens
o Community education on how to conserve water
o Getrid of grass turf requirements
e Earthquake:
o Education on preparedness (emergency supplies and evacuation)
o Inspect buildings for seismic preparedness and enforce building codes
o Retrofit buildings to meet building codes
¢ Flood (and debris flows):
o Plant juniper and sagebrush in burn scar areas on the hills near the city to increase soil stability
and reduce debris flows
Create more flood control pathways
Maintain/improve the landslide and debris flow mitigation
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Saratoga Springs Mitigation Strategy Action Ideas

o Clean debris from storm drain grates along Redwood Rd and Mallard Bay neighborhood
e Geologic Hazards:
o Distribute radon kits to the community
e Wildfire:
Ample notification systems for wildfire to start early evacuations
Remove flammable vegetation near infrastructure (HIZ assessments and fuel reduction projects)
Firewise program
Prescribed burns
Removal of Phragmites and Russian Olive
Create and maintain firebreaks around homes and buildings
Remove weeds around Golden Springs Park reservoir
Fire-resistant infrastructure
Increased infrastructure, staff, and equipment for the firefighters
Keep fire hydrants accessible
Ban target shooting in drought conditions

O O O 0O 0O 0O 0 0O O O O

Ban fireworks completely

Hazard Mitigation Planning Committee Workshops:

e Expand existing roadways or create secondary roadways with more lanes to reduce traffic during an
evacuation. The planning team noted that this became an issue during recent wildfires when the city
had difficulties evacuating residents on the south end due to a lack of ingress/egress routes.

e Use trail networks as fuel breaks.

e Purchase generators for City Hall.

Community Wildfire Protection Plan (2020):
e Ready, Set, Go! Information outreach
o Defensible space information outreach
e Develop (and maintain*) 2020 CWPP (5-year shelf life)
e Lot assessments
o Wildland fire equipment acquisition
e Firewise community development
e Community education events, fairs, chipper days
e Update restrictions, covenants, and ordinances affecting wildfire response and mitigation in the CWPP
(include city, county, FCOZ, HOAs, etc.)
e Inspect wildland fire equipment annually
e Identify target areas for prioritized fuel mitigation efforts
e Coordinate with Kennecott and BLM personnel on identified risk management goals
e Identify ways to leverage funding and resources
e  Work with surrounding cities and land managers for cross-boundary mitigation projects
e Annually update CWPP goals and prioritize with maps
e Review and evaluate past projects for successes, lessons learned, and re-treatments
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Saratoga Springs Mitigation Strategy Action Ideas

General Plan (2022):

e Update the Emergency Preparedness and Response Plan

e Continue to incorporate development standards and best practices to mitigate any damage from natural
disasters and hazards in code

e Continue to update any community announcements or materials with plans of action and practices for
emergencies

e Work with Fire Department to provide “home” based plans for accountability first, followed by City
alternatives

e Continue to adjust Emergency Preparedness Plan based on Urban Interface Plan

e Continue CERT training and provide a visual manual and work to solicit more volunteers

e Expand Natural Hazards Plan through community feedback

e Continue to update Wildland Urban Interface Code, earthquake, and flood zone maps to reflect the
most recent data

Jordan River Corridor Preservation Study:

e Where structural measures are proposed, the FEMA Flood Insurance Study maps should be revised to
reflect existing conditions. Cursory review of the existing floodplain delineation maps indicates that new
modeling tools may produce more reasonable depictions of the actual flood hazard.

e The management plan should include regular inspection and monitoring of the riverbank position and
condition, and survey of index cross sections and bed elevations. The inspection results will serve as a
baseline from which to measure change as well as the success of the adopted management plan.

e The City should require maintenance and emergency access to top of the existing main banks so that
erosion protection measures can be implemented if needed during or after erosive floods.

e Erosion Hazard Zone Boundary. The erosion hazard zone delineation should be formally adopted as a
regulatory tool by the City

e The floodplain ordinance should be amended to address management of activities within the erosion
hazard zone

e Discourage construction of habitable structures, as defined by FEMA, within the Erosion Hazard Zone
(EHZ)

e Alist of allowed or preferred land uses in the EHZ, such as grazing, agriculture, parks, golf course, etc.
should be adopted by the City

e Storm Water Outfalls. Minor scour problems were noted at most of the storm water outfalls that
discharge to the Jordan River. Design of future outfalls should consider scour protection and
maintenance needs.

e Replace Bank Vegetation. In general, bank and floodplain vegetation disturbed by construction should
be replaced or enhanced with acceptable species

e Bank Slope. Vertical or steep channel banks should be regraded to flatter, more stable slopes. In general,
bank slopes of 2.5:1 or flatter are stable and support vegetative growth.

e Overtopping. Bank stabilization measures that do not contain the 100-year flood should be design to
withstand overtopping as well as flow on the lee side.
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Saratoga Springs Mitigation Strategy Action Ideas

e Buried Crossings. Utilities and underground crossings should be buried below the 100-year scour depth,
including long-term scour. The channel burial depth should be maintained across the entire erosion
hazard zone, or structural erosion protection should be provided and the crossing designed to withstand
hydraulic forces if exposed by lateral erosion.

Saratoga Springs Parks Master Plan (2020):

e Ensure acquisition and development of 9 neighborhood parks with a total of 45 acres to meet needs by
build-out (assume 2 are developer provided).

e Ensure the development of 121.7 acres of other developer-proposed parks to help meet future needs.

e Develop 126.9 miles of proposed paved trails.

e Install a safe trail lighting system and emergency response stations along paved trails where
appropriate.

e Ensure that maintenance routines include the control of weeds (particularly thorny species),

e To create a more sustainable park and recreation system, utilize drip irrigation, moisture sensors, central
control systems, and appropriate plant materials and soil amendments.

e Utilize industry best practices to ensure that plants are water-wise, regionally appropriate, and low-
maintenance where appropriate to reduce maintenance and water demands.

e Increase the amount of greenery, especially street trees, to provide shade, cooling, habitat, air quality
benefits, visual continuity, and visual relief from the built environment.

Summit, Utah, and Wasatch Counties HMP (2022):
e Participation in FFSL's Cooperative Wildfire System program, including brush removal, education, and a
host of other prevention measures
e Educate on water conservation and good watering practices
e Purchase more chipping machines
e Participate in updating FIRMs for Utah Lake

Saratoga Springs Strategic Plan (2021):

e Coordinate with UDOT and State/County on addressing Redwood Road congestion

e Maintain appropriate staffing levels for emergency response services as the city grows

e Identify feasible expansion of library services

e  Work with the Bureau of Land Management (BLM) and SITLA to coordinate appropriate public uses of
land adjacent to the City

e Create a communication plan for public access to natural amenities, including Utah Lake and Lake
Mountain

e Continue to invest in the planting and expansion of the City’s inventory of trees

e Continue to negotiate open space requirements in new community developments

e Continue to enforce connectivity in new developments

e Educate the community on master trails and existing pedestrian options

e Continue coordination with Alpine School District to identify safe walking paths for Saratoga Springs
schools

’

Utah State Hazard Mitigation Plan (2024):
Dams:
e Ensure new critical facilities are not built in dam inundation areas.
e Update dam emergency action plans (EAP) regularly and maintain a repository of them
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e Encourage exercise of dam EAPs to build awareness of dam incident risks and improve operational
resilience.
e Further evaluate the risk to high-hazard dams from earthquake ground shaking hazards, including
surface faulting and landslides.
Drought:
e Educate employees about water conservation
o Implement water conservation practices and technologies in agriculture
e Provide resources and outreach materials (E.g. related printed material, speakers for civic groups and
schools, workshops, demonstrations, etc.)
e Develop incentives for public water systems to conserve resources through water banking.
o Modify and update existing requirements to diversify and protect water systems
e Create, protect, or recharge underground aquifers/reservoirs
e Provide incentive-based conservation programs
Earthquake:
Educate developers and real estate agents on geologic risks and hazards
e Adopt more stringent seismic standards beyond the current IBC to increase resilience
e Increase Public Awareness of seismic risk.
e Promote and provide renewable energy, such as solar, to provide power after an earthquake

e Provide flood-related information through print, broadcast, and social media
e Develop flood hazard assessments of identified active alluvial fans
e Increase the size of culverts and bridges to pass flood flows and reduce comprised road infrastructure
adequately
e Promote holistic river and watershed restoration efforts to increase flood resiliency in tandem with
other ancillary benefits
e Identify areas where revegetation and rehabilitation are necessary
e Commence re-vegetation and rehabilitation on a priority basis
e Construct temporary or permanent debris traps and other mitigating structures in wildfire-burned areas
e Identify good practices to prepare for a flood after fire
e Education on how green infrastructure improvements can reduce stormwater runoff
Geologic:
e Prepare improved geologic hazard maps
e Promote retrofits of power, water, and sewer infrastructure to minimize risk to lifelines
Severe Weather:
e Provide severe weather information and programs to schools
e Encourage all new construction to meet standards for wind and snow-loading
e Ensure critical facilities, public buildings, and high occupancy buildings have backup generators
e Participate in the NWS StormReady
e Promote Wireless Emergency Alerts (WEA)
e Organize outreach and education to vulnerable populations
e Perform Urband Heat Island mapping community science campaigns
Wildfire:
e Reduce fuel loads around critical infrastructure
e Reduce fuel loads within the WUI
e Promote reducing fuel loading in defensible space through outreach in WUI areas
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Saratoga Springs Mitigation Strategy Action Ideas

Provide chipping and burning to remove fuel materials from private land

Develop and promote appropriate wildfire code enhancements

Mandate that wildfire planning be incorporated into development and land use planning

Reduce human-caused wildfires by furthering the reach of the wildfire prevention Fire Sense campaign
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Annex C - Local Planning Team (LPT)

This LPT Roster includes all participants invited to the planning process. Participants
marked with (*) were directly involved in the planning process by attending meetings

and workshops.

Table 46 Local Planning Team (LPT) Roster

Name
Alexandrea Greer*

Title
Mitigation Planner

Organization
Utah Division of

Sector
State Entities: UT

Emergency Office of Homeland
Management Security
AnnElise Harrison* PR Specialist City of Saratoga Community
Springs Sectors: Public
Bill Robertson* Asst. Police Chief City of Saratoga Community
Springs Sectors: Emergency
Management
Brian Gallegos* GIS Administrator City of Saratoga Community
Springs Sectors: Land Use &
Development
Christopher Carn* Council Member City of Saratoga Community
Springs Sectors: Elected
Leadership
Cindy Coombs* Battalion Chief City of Saratoga Community
Springs Sectors: Emergency
Management
Corrine Prestwich* Civic Events City of Saratoga Community
Coordinator Springs Sectors: Health &
Social Services
Daniel McRae* Assistant City City of Saratoga Community
Engineer Springs Sectors:
Management
Darren Wright* Fire Marshal City of Saratoga Community
Springs Sectors: Emergency
Management
David Ulibarri* Emergency City of Eagle Neighboring
Coordinator Mountain Communities
Derrick Valerio* Emergency Utah County Neighboring
Management Sheriff's Office Communities
Planner
Doug Meldrum Governing Board Saratoga Springs Representatives of
Member Business Alliance businesses,

academia, and
other private
organizations

Annex C — Local Planning Team (LPT)
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Name Title Organization Sector
Gina Grandpre* Senior Planner City of Saratoga Community
Springs Sectors: Land Use &
Development
James Howard* Welfare and Self- Church of Jesus Community
Reliance Manager | Christ of Latter-day Sectors:
Saints Underserved
Communities &
Socially Vulnerable
Populations
Jeremy Lapin* City Engineer - City of Saratoga Community
Public Works Springs Sectors:
Director Infrastructure
(Lifelines)
Jess Campbell* Fire Chief and City of Saratoga Community
Emergency Springs Sectors: Emergency
Manager Management
Ken Young* Community City of Saratoga Community
Development Springs Sectors: Economic
Director Development
Kenny Johnson* Deputy Fire Chief City of Saratoga Community
Springs Sectors: Emergency
Management
Mark Christensen* City Manager City of Saratoga Community
Springs Sectors:
Management
Owen Jackson* Assistant City City of Saratoga Community
Manager Springs Sectors:
Management
Quin Fackrell* Sergeant Utah County Neighboring
Sheriff's Office Communities
Ryan Hamilton Dam Safety Officer Utah Division of State Entities: UT
Water Rights Division of Water
Resources (Dam
Safety Section)
Sandra Frederick* Community Villas at Legacy Community
Member Farms (55+ Sectors:
Community) Underserved
Communities &
Socially Vulnerable
Populations
Sue Alexander* Community Villas at Legacy Community
Member Farms (55+ Sectors:
Community) Underserved

Communities &
Socially Vulnerable
Populations

Annex C — Local Planning Team (LPT)
Return to Table of Contents

Page | 174




Saratoga Springs Hazard Mitigation Plan | 2025

Annex D - Meeting Agendas/Sign In

Annex D — Meeting Agendas/Sign In Page | 175
Return to Table of Contents




sARATOGA City of Saratoga Springs
SPRINGS — Hazard Mitigation Plan Update

Life’s just better here

HMP Kickoff Meeting Recap
Monday, July 29, 2024 / 11:00 AM - 12:00 PM

Virtual (via Teams): Click here to join the meeting

Agenda
1. Hazard Mitigation Overview

Project Scope & Schedule
Roles & Responsibilities
Public Involvement Strategy
2017 / 2022 HMP Input
Recent Community Planning
Hazards to Profile

Recent Hazard Events

9.  Mitigation Strategy

10. Mitigation Grant Funding
11.  Next Steps

12.  Mitigation Resources

O NGO~

SYNERGY

DISASTER RECOVERY W&’



https://teams.microsoft.com/l/meetup-join/19%3ameeting_Y2Q5ZDdlMmQtODM0YS00NTc0LThjZjItMjE3M2U3NDQ1Y2Q1%40thread.v2/0?context=%7b%22Tid%22%3a%2293508cfd-0e9e-4186-bbc9-15f48c5d31aa%22%2c%22Oid%22%3a%22e2a7596a-fe00-4ee4-9d18-d68d9e2ce0f4%22%7d

City of Saratoga Springs Hazard Mitigation Plan
2025 Update

HMP Pre Kickoff Meeting

Monday April 22, 2024 / 4:30 — 5:30 PM
Virtual (via Zoom): Click here to join the meeting
Dial-In: 253.25.0468 / Meeting ID: 890 8701 3470 / Passcode: 533038

Agenda
1. Hazard Mitigation Overview

Project Scope & Schedule
Roles & Responsibilities

HMP Workbook

Public Involvement Strategy
2020 HMP Input

Hazards to Profile

Recent Hazard Events

. Lifelines

0. Mitigation Strategy / Funding
1. Next Steps

— =0 ®NO O AN

Post-Meeting Requests
= Connect Synergy with City GIS & PIO

= Connect Synergy with State

= Develop Planning Team Roster

= Workshop Scheduling

* Provide working .doc of Regional / City HMPs

SYNERGY

DISASTER RECOVERY



https://us02web.zoom.us/j/89087013470?pwd=Q0IxTW1yY2Z6Wm5kZWR3aDFyeWMzUT09

CITY OF

r: . City of Saratoga Springs
= Hazard Mitigation Plan Update

SARATOGA SPRINGS
UTAH

HMP HMPC Kickoff Meeting

Thursday, June 27, 2024 / 2:00 — 4:.00 PM

In Person: Public Safety Building (located at the intersection of Saratoga Road
and 400 South, just east of Patriot Park)

Virtual (via Teams): Click here to join the meeting

Agenda

1. Hazard Mitigation Overview
Project Scope & Schedule
Roles & Responsibilities
Public Involvement Strategy
2017 / 2022 HMP Input
Recent Community Planning
Hazards to Profile
Recent Hazard Events
9. Lifelines
10. Mitigation Strategy
11.  Mitigation Grant Funding
12.  Next Steps
13.  Mitigation Resources

O NGO~

Post-Meeting Requests

e Local Government Workbook — 15t Request (Tasks 1 & 2) — Due 7/12/24

a. Task 1: Recent Plans, Photos, Hazard Events, Hazard Data, HMPC
Roster Additions

b. Task 2: 2017 / 2022 Mitigation Action Reporting

e Local Government Workbook — 2nd Request (Tasks 3 & 4) — Due 7/26/24
a. Task 3: Mitigation Capability Assessment
b. Task 4: Past HMP Incorporation

QUESTIONS, COMMENTS, CONCERNS? —

CONTACT PROJECT MANAGER MICHAEL GARNER AT ANY POINT THROUGHOUT THE PLANNING PROCESS:
303.710.9498 | MGARNER@SYNERGY-DR.COM



https://teams.microsoft.com/l/meetup-join/19%3ameeting_ZmMwYTczMWYtNTFjOC00OWY1LTkyODItY2Q4NTUzNDE0OTc4%40thread.v2/0?context=%7b%22Tid%22%3a%2293508cfd-0e9e-4186-bbc9-15f48c5d31aa%22%2c%22Oid%22%3a%22e2a7596a-fe00-4ee4-9d18-d68d9e2ce0f4%22%7d

Name

City of Saratoga Spring HMP Kickoff Workshop - 6/27/24

Title

Organization Emall Present
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sARATOGA City of Saratoga Springs
SPRINGS — Hazard Mitigation Plan Update

Life’s just better here

HMP Kickoff Meeting Recap
Monday, July 29, 2024 / 11:00 AM - 12:00 PM

Virtual (via Teams): Click here to join the meeting

Agenda
1. Hazard Mitigation Overview

Project Scope & Schedule
Roles & Responsibilities
Public Involvement Strategy
2017 / 2022 HMP Input
Recent Community Planning
Hazards to Profile

Recent Hazard Events

9.  Mitigation Strategy

10. Mitigation Grant Funding
11.  Next Steps

12.  Mitigation Resources

O NGO~

SYNERGY

DISASTER RECOVERY W&’



https://teams.microsoft.com/l/meetup-join/19%3ameeting_Y2Q5ZDdlMmQtODM0YS00NTc0LThjZjItMjE3M2U3NDQ1Y2Q1%40thread.v2/0?context=%7b%22Tid%22%3a%2293508cfd-0e9e-4186-bbc9-15f48c5d31aa%22%2c%22Oid%22%3a%22e2a7596a-fe00-4ee4-9d18-d68d9e2ce0f4%22%7d

CITY OF

] City of Saratoga Springs
Hazard Mitigation Plan Update

=

SARATOGA SPRINGS
UTAH

HMP HMPC Risk Assessment Workshop

Thursday, October 3, 2024 / 2:00 — 4:00 PM

In Person: 367 S. Saratoga Road, Public Safety Building (located at the
intersection of Saratoga Road and 400 South, just east of Patriot Park)

Virtual (via Teams): Click here to join the meeting

Agenda

Project Overview & Updates
Public Involvement

Risk and Vulnerability Assessment
Local Government Workbook
Mitigation Strategy

Next Steps

Mitigation Resources

Nooh~kowbd -

Post-Meeting Requests
e Comments on draft Risk Assessment chapter

QUESTIONS, COMMENTS, CONCERNS2 —

CONTACT PROJECT MANAGER MICHAEL GARNER AT ANY POINT THROUGHOUT THE PLANNING PROCESS:
303.710.9498 | MGARNER@SYNERGY-DR.COM



https://teams.microsoft.com/l/meetup-join/19%3ameeting_NjA0NDM0Y2MtZDUzNi00NjJiLWEyY2QtZGExY2YxNTEzYzAx%40thread.v2/0?context=%7b%22Tid%22%3a%2293508cfd-0e9e-4186-bbc9-15f48c5d31aa%22%2c%22Oid%22%3a%22e2a7596a-fe00-4ee4-9d18-d68d9e2ce0f4%22%7d

Organization

City of Saratoga Spring HMP Risk Assessment Workshop - 10/3/24

Alexandrea Greer

Mitigation Planner

Utah Division of Emergency

Management |
AnnElise Harrison PR Specialist City of Saratoga Springs at n@saratogaspring | __,’
Bill Robertson Asst. Police Chief City of Saratoga Springs brober gaspring .
Brion Gallegos GI5 Administrator City of Saratoga Springs bgallegos@saratogasprings-ut.gov |

Christopher Cam Council Member City of Saratoga Springs carn@saratogasprings-ut. gov
{
Cindy Coombs Battalion Chief City of Saratoga Springs ccoombs@saratogasprings-ut.g | |-
Comine Prestwich Civic Events Coordiantor City of Saratoga Springs cprestwich@saratc £T [
— |
Darren Wright Fire Marshal City of Saratoga Springs dwright@sar ,;:";_/ {

David Ulibarri

Emergency Coordinator

City of Eagle Mountain

dulibarri@emcity.org

MEEMLITY.OTE

Derrick Valerio

Emergency Management Planner

Utah County Sheriff's Office

derrickv@utahcounty

Gina Grandpre

Senior Planner

City of Saratoga Springs

GGrandpre @saratogaspring:

Jomes Howard

Welfare and Self Reliance Manager

Church of Jesus Christ of Latter-day
Saints

M) 71
howardin@cl

Jeremy Lapin

City Engineer - Public Works Director

City of Saratoga Springs

llapin@saratogasprings-ut.gov

Jess Campbell

Fire Chief and Emergency Manager

City of Saratoga Springs

jcampbell@saratogasprings-ut. gov

Ken Young

Community Development Director

City of Saratoga Springs

_k[mlr\;;n&‘ saratogasprings-ut. gov

Hazard Mitigation Plan Update




City of Saratoga Spring HMP Risk Assessment Workshop - 10/3/24

Name Title Organization Email Present
¥ o
Kenny Johnson Deputy Fire Chief City of Saratoga Springs kishnson@saratogasprings-ut.gov >
‘&{d el
Mark Christensen City Manager City of Saratoga Springs peTTEE saratogasprings-ut.gov .-/-'/

Quin Fackrell

Sergeant

Utah County Sheriff's Office

quinf@utahcounty. gov
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CITY OF

] City of Saratoga Springs
Hazard Mitigation Plan Update

=

SARATOGA SPRINGS
UTAH

HMP HMPC Risk Assessment Workshop

Thursday, November 21, 2024 / 2:00 — 4:00 PM

In Person: 367 S. Saratoga Road, Public Safety Building (located at the
intersection of Saratoga Road and 400 South, just east of Patriot Park)

Virtual (via Teams): Click here to join the meeting

Agenda

Project Updates
Mitigation Strategy

Plan Update Input
Mitigation Grant Funding
Next Steps

Mitigation Resources

ok

Post-Meeting Requests
e Comments on full draft HMP

QUESTIONS, COMMENTS, CONCERNS2 —

CONTACT PROJECT MANAGER MICHAEL GARNER AT ANY POINT THROUGHOUT THE PLANNING PROCESS:
303.710.9498 | MGARNER@SYNERGY-DR.COM



https://teams.microsoft.com/l/meetup-join/19%3ameeting_ZTUwOGQ3YjctYjQxNS00YWIzLThmNDEtZWQ1Y2EzNTJhNGFh%40thread.v2/0?context=%7b%22Tid%22%3a%2293508cfd-0e9e-4186-bbc9-15f48c5d31aa%22%2c%22Oid%22%3a%22e2a7596a-fe00-4ee4-9d18-d68d9e2ce0f4%22%7d

Alexandrea Greer

Mitigation Planner

Organization

Utah Division of Emergency
Management

City of Saratoga Spring HMP Risk Assessment Workshop - 11/21/24

agreer@utah, gov

AnnElise Harrison

PR Specialist

City of Saratoga Springs

aharrison@saratogasprings-ut.gov

Bill Robertson

Asst. Police Chief

City of Saratoga Springs

brobertson@saratogasprings-ut.gov

Brian Gallegos

GIS Administrator

City of Saratoga Springs

bpallegos@saratogasorings-ut.gov

Christopher Carn

Council Member

City of Saratoga Springs

ccarn@saratogasprings-ut.gov

Cindy Coombs

Battalion Chief

City of Saratoga Springs

ccoombs@saratogasprings-ut.gov

Corrine Prestwich

Civic Events Coordiantor

City of Saratoga Springs

cprestwich@saratogasprings-ut.gov

o
‘S

Daniel McRae

Assistant City Engineer

City of Saratoga Springs

Darren Wright Fire Marshal City of Saratoga Springs dwright@saratogasprings-ut.gov
David Ulibarri |Emergency Coordinator City of Eagle Mountain dulibarri@emcity.or|

Demick Valerio

Emergency Management Planner

Utah County Sheriff's Office

derrickv@utahcounty.gov

Gina Grandpre

Senior Planner

City of Saratoga Springs

GGrandpre@saratogasprings-ut.gov

James Howard

Welfare and Self Reliance Manager

Church of Jesus Christ of Latter-day
Saints

howardjn@churchofjesuschrist.org

Jeremy Lapin

City Engineer - Public Works Director

City of Saratoga Springs

ilapin@saratogasprings-ut.gov

Jess Campbell

Fire Chief and Emergency Manager

City of Saratoga Springs

icampbell@saratogasprings-ut.gov

Hazard Mitigation Plan Update




City of Saratoga Spring HMP Risk Assessment Workshop - 11/21/24

Organization Present

Ken Young Community Development Director  |City of Saratoga Springs kyoung@saratogasprings-ut.gov
- .

Kenny Johnson Deputy Fire Chief City of Saratoga Springs kiohnson@saratogasprings-ut.gov M
Mark Christensen City Manager City of Saratoga Springs mchristensen@saratogasprings-ut.gov
Owen Jackson Assistant City Manager City of Saratoga Springs
Quin Fackrell Sergeant Utah County Sheriff's Office quinf@utahcounty.gav
Sandra Frederick Community Member Vil of Li_agccy R {S0¥

Community)
Sue Alexander Community Member Vi o Legdey ranik [aat

Community)

Hazard Mitigation Plan Update
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Public Hazard Risk Perception Survey

This survey is being conducted as part of the
ongoing Saratoga Springs hazard mitigation
planning process. Your response is appreciated
and will remain anonymous.

This survey only takes five minutes to complete,
and the results will help to inform and educate
the hazard mitigation planning committee.




HMP COMPONENTS

Maintenance
& Implemen-

tation

Integration

Planning
Team Input
& Decisions

Risk &

MITIGATION Vulnerability
STRATEGY  JSEEEENERE

Capabilities

SYNERGY (S

\What is Hazard Mitigation?

Hazard mitigation is a: "Sustained action taken to reduce or
eliminate long-term risk to people and property from hazards
and their effects.”

A hazard mitigation plan (HMP) is required for communities to
become eligible for certain mitigation grant funding programs.
This plan documents the overall mitigation strategy and
specific mitigation actions/projects that your community would
like to implement to increase Saratoga Springs' resiliency to
future disaster events.



smERGY@)

DISASTER RECOVERY

How long have you lived here?

® /% Lessthani1year

® 28% 1-5years

® 2/% 5-10years

® 37/% 10 years or more
2%  Not Applicable




SYNERGY (S

How many times has a hazard event significantly impacted your daily life (in the last 5 years)?

47%
38%

0 1~2

1%
4%

3~
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DISASTER RECOVERY

How well do you understand the risks posed by hazards that can impact Saratoga Springs?

® 18% Uninformed
® 61% Somewhatinformed
® 22% Veryinformed




SYNERGY (S

Please rank the following hazards based on the risk they present to you and your community
(part 1 of 2):

Dam Incident

Drought

Geologic Hazards (Debris Flow / Erosion / Landslide / Collapsible Soils)

Earthquake
31

Least Risk Most Risk



SYNERGY (S

Please rank the following hazards based on the risk they present to you and your community
(part 2 of 2):

Flood

Severe Weather (Thunderstorm / Hail / Lightning / Heat / Tornado / Wind / Winter Storm)
(81

Public Health

Wildfire

4.1

Least Risk Most Risk



SYNERGY (S

How concerned are you about the following scenarios during and following a disaster?

Lack of food

Lack of clean water

Access to medications / medical professionals
Lack of transportation

Not receiving emergency alerts

Evacuating / sheltering self & family

Evacuating / sheltering animals

Least Concern Most Concern



SYNERGY (S

How vulnerable are you and / or the people living in your household to the impacts of hazard
events?

® 2% Very
® /1% Somewhat
® 8% Not at all




SYNERGY (S

Have you personally taken mitigation actions to make your home or business more resilient to
hazards?

® 69% Yes
® 15% No
® 5% ldontknow




Do you support your community's pursuit of hazard mitigation grant funding opportunities
(knowing that the federal share can be 75% of project costs)?

® 6/% Yes
® 2% No

/ ® 31% Undecided at this point
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