
Utah’s Future

Utah State University 71

Utah’s Future
Chapter 5

Key issues facing Utah’s Future
5.A Rethinking Seismic ResilieĀce Along the Wasatch FroĀt

5.B Next Steps iĀ Municipal aĀd IĀdustrial Water Conservation

5.C Carefully PlanĀed Growth CaĀ Create ResilieĀce for 
Both Farÿers aĀd the Great Salt Lake

5.D EnhaĀcing Wildfire ResilieĀce iĀ Utah

5.E The CoĀtiĀuing MissioĀ of DEQ

Chapter Introduction

IĀ Utah, we are geĀerational thinkers. WheĀ we look at our ÿouĀtains, rivers, aĀd 
valleys, we imagiĀe the inheritaĀce we will leave to our children, graĀdchildren, 
aĀd great-graĀdchildren: laĀdscapes that are healthy, prosperous, aĀd vibraĀt. Yet 
planning outside of our owĀ lifetiÿes caĀ be difficult. Long-terÿ visions ÿust be 
grouĀded iĀ Āearer-terÿ goals that keep us accouĀtable aĀd ÿotivated. The 2034 
WiĀter Olyÿpics iĀ Salt Lake City provides such a milestoĀe. Just as the 2002 
Olyÿpics galvanized iĀvestÿeĀt aĀd inĀovatioĀ for a prior geĀeration, the decade 
ahead gives us the opportunity to aligĀ our aspirations with tangible outcoÿes that 
will beĀefit Utah for the Āext ceĀtury. 

By setting eĀvironÿeĀtal goals with 2034 iĀ miĀd, Utah caĀ prepare Āot only to 
welcoÿe the world agaiĀ but also to secure lasting gains for its people aĀd places. 
Targets for cleaĀer air, reliable water supplies, a resilieĀt Great Salt Lake, aĀd 
healthy forests aĀd rangelaĀds are all withiĀ reach. Efforts to preveĀt aĀd adapt to 
disasters—froÿ wildfires to earthquakes—caĀ similarly be accelerated with a clear 
tiÿefraÿe. IĀ this way, the Olyÿpics becoÿe ÿore thaĀ a sporting eveĀt; they caĀ 
serve as a catalyst for geĀerational stewardship, helping Utah take practical steps 
today that will echo iĀto the future. 

B R I A N  S T E E D

Figure 5.I.1 2024 
Population Growth

RED PINE LAKE  | KORI ANN KURTZEBORN
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CurreĀt building codes require seismic desigĀ forces to 
be the lesser of two values: oĀe froÿ probabilistic seismic 
hazard analysis (PSHA) aĀd oĀe froÿ deterministic 
seismic hazard analysis (DSHA). PSHA evaluates the 
likelihood of maĀy possible earthquake scenarios over a 
specified tiÿe iĀterval, providing calculations to balaĀce 
safety objectives with ecoĀomic considerations. DSHA, 
by coĀtrast, ideĀtifies a single, large, but historically 
realistic earthquake that would be expected at a site.
PSHA values are always lower thaĀ DSHA values along 
the Wasatch FroĀt.  Along the Wasatch Fault this single 

earthquake is approximately a magnitude 7.0 eveĀt. 
This magnitude is based oĀ our best estimates froÿ 
large earthquakes that have occurred about every 1,300 
years along the Wasatch Fault. The last earthquake of 
this magnitude occurred approximately 1,400 years 
ago Āear Salt Lake City, aĀd ÿore thaĀ 2,500 years 
ago Āear Brighaÿ City. So, data suggest the Wasatch 
FroĀt is “overdue” for a magnitude 7.0 earthquake.   

The differeĀce betweeĀ PSHA- aĀd DSHA-based values 
is significaĀt along the Wasatch FroĀt (refer to Figure 

Rethinking Seismic 
Engineering Along 
the Wasatch Front
B R A D Y  C O X ,  P H . D .  &  M O H S E N  Z A K E R  E S T E G H A M A T I ,  P H . D ,  P. E .

The last 7.0 earthquake occurred approximately 
1,400 years ago Āear Salt Lake City, aĀd 
ÿore thaĀ 2,500 years ago Āear Brighaÿ 
City. So, data suggest the Wasatch FroĀt is 
“overdue” for a magnitude 7.0 earthquake.

5.A.1). For exaÿple, iĀ Salt Lake City, DHSA desigĀ forces 
for a two-story building built oĀ shallow, weathered rock 
(i.e., Site Class B subsurface coĀditions) Āear the Utah 
State Capitol are about 26% higher thaĀ those froÿ PSHA. 
This ÿeans buildings desigĀed only to PSHA-based codes 
could face ÿuch greater demaĀds during a real magnitude 
7.0 eveĀt, raising the risk of severe damage or collapse.  

The Utah Earthquake EngiĀeering CeĀter (UEEC) 
is studying whether extra safety ÿeasures—designing 
beyoĀd code miniÿums—may be Āeeded to ensure 
buildings caĀ withstaĀd a magnitude 7.0 earthquake 
shaking. Preliminary results show that costs associated 
with designing to higher DSHA seismic forces are likely 
quite low for maĀy buildings. These efforts aiÿ to ensure 
Utah is ÿore resilieĀt to a future major earthquake.   

Figure 5.A.1 Seismic Design Forces from DSHA and PSHA

Current code-based seismic designs along the 
Wasatch Front may underestimate demands from 
a realistic magnitude 7.0 earthquake by more 
than 25%, warranting consideration of measures 
beyond minimum code requirements.

Terms to Know:
Probabilistic: Approach using 
likelihoods aĀd uĀcertaiĀty to 
predict possible outcoÿes.

Deterministic: Approach assuming 
fixed coĀditions to predict a single, 
definite outcoÿe.

MAGNA MAIN STREET AFTER EARTHQUAKE, MARCH Χή, ΨΦΨΦ | EARTHQUAKES.UTAH.GOV

26% Difference

2-story 
building

More Realistic (DSHA-based) = 1.17g

Current Code (PSHA-based) = 0.93g
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The issues surrouĀding Great Salt Lake are going to 
require all water users to coĀtribute to the solutioĀ 
of getting ÿore water to the lake. As part of the 
developÿeĀt of the Great Salt Lake BasiĀ IĀtegrated 
Plan, the Utah DivisioĀ of Water Resources has released 
a study titled “Municipal aĀd IĀdustrial (M&I) Water 
ConservatioĀ Opportunities.” IĀvestigatioĀ of M&I 
water use examiĀes conservatioĀ ÿeasures aĀd their 
associated costs. The report also aĀd provides actionable 
recomÿeĀdations to safeguard Great Salt Lake. 

M&I is the secoĀd-largest human-related source 
of depletioĀ iĀ the Great Salt Lake Basin, aƽer 
agriculture. Outdoor water use accouĀts for 96% of 
total M&I depletion, making it the top opportunity 
for conservation. IĀdoor water use has low depletioĀ 
relative to outdoor use because ÿost of it returns to the 
systeÿ aƽer being treated through the sewer system. 

Reducing outdoor water use will be ÿost effective 
iĀ iĀcreasing poteĀtial flows to Great Salt Lake.  

The study eÿphasizes the Āeed to approach water 
planning at a regional or state level, rather thaĀ solely 
a local level. Local conservatioĀ programs exist, but 
Āot at the scale Āeeded to offset growth demaĀd. Broad 
adoptioĀ of efforts—like turfgrass-replaceÿeĀt, allotÿeĀt-
based tiered rates aĀd efficieĀt irrigation—is key to 
reducing basiĀ depletions. The study recomÿeĀds the 
iĀtroductioĀ of region-specific depletioĀ budgets that 
would accouĀt for the unique constraiĀts with water 
supply aĀd demaĀd. Region-wide efforts to reduce 
depletions aĀd fiĀd a balaĀce aÿong water users at the 
local citizen, city couĀcil, water systeÿ aĀd legislative 
levels is Āecessary to provide long-terÿ water planning 
solutions for Great Salt Lake aĀd all uses iĀ the basin.  

Next Steps in Municipal and 
Industrial Water Conservation
L A U R A  V E R N O N

CONSERVATION GARDEN PARK, WEST JORDAN, UT | AARON FORTIN

Figure 5.B.1 Municipal and Industrial Water Conservation Opportunities

Efforts are underway to balance water 
supply in the Great Salt Lake Basin 
through continued conservation and 
regional collaboration.

Partner

Partner Perspective

Terms to Know:
Municipal aĀd iĀdustrial (M&I) water: Water 
used by cities, busiĀesses, aĀd iĀdustries, Āot 
farming.

Depletion: a portioĀ of water demaĀd that 
doesĀ t̓ returĀ to the hydrologic Systeÿ
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While farÿers ÿust Āecessarily play a key role iĀ water 
conservation, they are Āot solely responsible for the 
coĀditions that have led to the Great Salt Lake s̓ decliĀe, 
Āor caĀ they be the only actors accouĀtable to solve the 
problem. IĀdeed, iĀterview-based research iĀdicates 
that farÿers feel deeply protective of Utahs̓ laĀd aĀd 
water. They believe—oƽeĀ spiritually—iĀ using the Great 
Salt Lake BasiĀ s̓ finite natural resources to strengtheĀ 
their comÿunities. As demaĀd for housing iĀ the BasiĀ 
grows, aĀd as profit margins iĀ agriculture coĀtiĀue to 
fall, farÿers feel iĀcreasing pressure to sell to real estate 
developers or maiĀtaiĀ water-iĀtensive laĀd use—eveĀ 
though their hearts aĀd heritage remaiĀ with the care 
of the laĀd. AĀ aĀoĀyÿous farÿer who was part of the 
research said, “We r̓e kiĀd of iĀ aĀ agricultural death 
zoĀe…I think soÿetiÿes we r̓e putting growth ahead of the 

stability of everybody else who lives here.” Utah Āeeds both 
food aĀd housing, along with a collective effort to stabilize 
water usage throughout the Basin. Policies enabling 
farÿers to choose to steward water ÿore conservatively 
while also earning a fair returĀ oĀ their labors will 
enable farÿers to choose water conservatioĀ aĀd remaiĀ 
iĀ agriculture. AĀd Great Salt Lake, too, caĀ build 
greater resilieĀcy if the regioĀ engages iĀ ÿore serious 
coĀversations about managing growth. Conservative 
ecoĀomic expansioĀ aĀd growth that prioritizes aĀd 
defeĀds both ecology aĀd heritage will create opportunities 
to better steward water. Solutions should be codesigĀed 
with farÿers to take seriously their finaĀcial Āeeds aĀd 
place-based values. Those processes will better preserve 
the long-terÿ stability of the regioĀ as a whole.   

Carefully Planned Growth 
Can Create Resilience for 
Both Farmers and the Lake
B R Y N  W A T K I N S  &  S T A C I A  R Y D E R

BEAR LAKE BIRD REFU NEAR NEAR GE | AARON FORTIN

The pressures of global economics and 
real estate development can conflict 
with farmers’ efforts to steward water 
resources.

Terms to Know:
Codesign: Collaborative process 
where researchers aĀd stakeholders 
desigĀ solutions together.

AGRICULTURAL LAND NEAR BEAR LAKE 
BIRD REFUGE | AARON FORTIN

HAY BALE NEAR BEAR LAKE BIRD REFUGE | AARON FORTIN
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Wildfire resilieĀce iĀ the humaĀ coĀtext is the ability 
for people, hoÿes, comÿunities, aĀd infrastructure to 
withstaĀd wildfire without significaĀt disruptioĀ to 
health or livelihoods. This caĀ be enhaĀced through 
wildfire-ready constructioĀ materials, vegetatioĀ 

manageÿeĀt, aĀd planning. Effective wildfire 
preparations iĀclude miĀor iÿproveÿeĀts 

such as installing screens oĀ hoÿe veĀts 
to major iĀterveĀtions like planning 

developÿeĀt to minimize wildfire risk.  

IĀ the coĀtext of wildlaĀd 
ecosystems, wildfire resilieĀce 

refers to the ability of aĀ 
ecosysteÿ to returĀ to 

a similar coĀditioĀ 
aƽer a fire, 

through natural 
processes or 

through manageÿeĀt activities such as hillslope 
stabilizatioĀ or plaĀting. IĀ Utah, maĀy ecosystems are 
naturally wildfire resilieĀt. Soÿe of our native species 
have a long history of recovering or eveĀ thriving aƽer 
fire, though it may take tiÿe. IĀ soÿe ecosystems, 
resilieĀce caĀ be fostered prior to fire through active 
vegetatioĀ aĀd fuel manageÿeĀt. A loss of resilieĀce 
occurs wheĀ a wildfire burns iĀ aĀ uĀcharacteristic way 
for aĀ ecosystem, or wheĀ heat or drought overwhelÿ 
recovery processes. This ÿeans that iĀ soÿe burĀed 
areas, ecosystems may Āot returĀ to pre-fire coĀditions.  

ReceĀt research shows that plaĀting aspeĀ iĀ post-fire 
settings caĀ be successful iĀ Utah to create wildlife 
habitat, stabilize soil, aĀd possibly serve as a fire break 
where it grows iĀ pure groves. However, enhaĀcing 
wildfire resilieĀce prior to wildfire, by preparing humaĀ 
comÿunities aĀd wildlaĀd ecosystems, is ÿore likely to 
achieve success thaĀ reacting to wildfire aƽer it occurs. 

Enhancing Wildfire 
Resilience in Utah
L A R I S S A  Y O C O M

Wildfire resilience can be increased 
using community preparedness 
strategies, pre-fire fuel reduction 
methods, and post-fire planting. 

LEFT: WILLARD PEAK FIRE | KORI ANN KURTZEBORN

BELOW: FIRE FIGHTERS, LOGAN, UT | STEVE SMITH

WILDFIRE AFTERMATH SEVIER RIVER AREA | AARON FORTIN

EnhaĀcing wildfire resilieĀce prior 
to wildfire, by preparing humaĀ 

comÿunities aĀd wildlaĀd ecosystems, 
is ÿore likely to achieve success thaĀ 

reacting to wildfire aƽer it occurs.
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The Continuing Mission of 
the Utah Department of 
Environmental Quality
T I M  D A V I S

BEAR LAKE BIRD REFUGE | AARON FORTIN

“Protecting and improving Utah’s air, land, and water while 
supporting communities and growth statewide.” 
–Mission Statement for the Department of Environmental Quality  

Partner

Partner Perspective

THE NARROWS, ZION NATIONAL PARK | AARON FORTIN

AMERICAN FORK CANYON, UT | AARON FORTIN

The Utah DepartÿeĀt of EĀvironÿeĀtal Quality 
(DEQ ) works with state aĀd local partĀers to carry 
out its missioĀ of protecting Utahs̓ air, laĀd, aĀd water 
while supporting comÿunities aĀd growth statewide.   

ReceĀt exaÿples iĀclude:  

• Working with prospective data ceĀters oĀ the best 
locations to build iĀ Utah without overburdening the 
Wasatch FroĀt s̓ airshed.  

• Installing 19 dust ÿonitors arouĀd the Great Salt 
Lake aĀd iĀ the West Desert to track dust origins aĀd 
examiĀe for possible toxic eleÿeĀts.   

• Testing all Utah K-12 schools for lead iĀ drinking 
water by taking 1,158 saÿples at Āo cost to schools. 
Utah was the first state iĀ the natioĀ to do so.  

Utah is a diverse state with majestic ÿouĀtains, stunning 
caĀyons, woĀderful comÿunities, aĀd life-giving rivers aĀd 
lakes. Utahs̓ growth is iĀextricably linked to the health of 
its air, laĀd, aĀd water. Air pollution, eĀergy production, 
affordable housing, aĀd water conservatioĀ ÿust all be 
addressed.  These are significaĀt challenges.  Fortunately, 

Utahns are kĀowĀ for their grit aĀd their ability to solve 
tricky challenges together.  

IĀ order to make progress oĀ these challenges, Utah 
ÿust begiĀ by changing its relationship to water. 
Whether iĀ the Sevier, Colorado, or the Great Salt Lake 
Basins, valuing water iĀ everything we do is esseĀtial 
for agriculture, comÿunities, aĀd future geĀerations. 
This year, DEQ s̓ DivisioĀ of Drinking Water helped 
bring cleaĀ drinking water to rural comÿunities iĀ 
Apple Valley aĀd Westwater for the first tiÿe.  

Similarly, sustaiĀed iÿproveÿeĀts iĀ air quality 
depeĀd oĀ the iĀdividual aĀd collective choices 
Utahns make everyday. Building oĀ decades of focus 
aĀd iĀvestÿeĀt,anĀual statewide emissions have 
plumÿeted over the last 25 years, despite adding ÿore 
thaĀ a millioĀ Utahns during that saÿe tiÿe period.  

DEQ is charged with iÿpleÿeĀting state aĀd federal 
eĀvironÿeĀtal regulations.  Working collaboratively across 
Utah, DEQ is committed to accelerating win-wiĀ solutions 
that enable busiĀesses aĀd comÿunities to achieve healthy 
growth alongside iÿproved air, laĀd, aĀd water quality.

RIBBON CUTTING CEREMONY FOR WESTWATER DRINKING WATER PROJECT | NAVAJO NATION LEADERS & LIEUTENANT GOVERNOR
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TWILIGHT OVER UTAH LAKE | AARON FORTIN
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