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1. Introduction 
The Great Salt Lake (GSL) has been a part of Utah for thousands of years and has been a reliable 

staple as the state has transformed into a thriving system with development covering the Wasatch 

Front. Great Salt Lake is the capital city’s namesake, the center of an important ecosystem, and a 

contributor to Utah’s fast-growing economy; it embodies the unique essence of Utah. However, this 

lake that was once seen as an immutable constant is now at risk. In November 2022, Great Salt Lake 

reached its lowest measured elevation of 4188.5 feeti. 

Saving the Great Salt Lake is a large responsibility and a difficult task. It will first require a deep 

understanding of the problem and the stakeholders involved. The hope of this paper is to address 

this step to pave the way for future decision-making, protecting both the lake and all the life it 

supports. 

2. The Great Salt Lake System and History 

2.1  Lake Bonneville 

Long before Great Salt Lake formed, Lake Bonneville, its gigantic predecessor, dominated nearly a 

quarter of present-day Utahii. Lake Bonneville was a freshwater lake that existed roughly 30-13 

thousand years agoiii. A sandstone wall at the top of the lake, now Red Rock Pass in Idaho, acted as a 

natural dam. That wall ruptured about 14,500 years ago, causing the lake to drain rapidly in one of 

the biggest flash floods in Earth’s historyiv. The escaping water traveled northwest through Idaho to 
the Pacific Ocean, with the remaining water of Lake Bonneville slowly evaporating from droughts 

for over 500 years. 11,000 years ago, the Great Salt Lake that exists today was officially formedv.  
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2.2 A Terminal Lake 

Great Salt Lake is a terminal lake, meaning that there are no rivers or outlets that drain out of the 

lake. The only way water can leave is through evaporation. As tributary rivers flow toward the lake, 

they pick up and carry minerals, such as salt, to the lake. As the lake evaporates, these minerals are 

left behind and become increasingly concentrated. This concentration of deposited salt is what gives 

Great Salt Lake its trademark high salinityvi. 

 On average, Great Salt Lake’s annual water input is between 1 million and 3.6 million acre-feet of 

water, originating from the Bear, Weber, and Jordan Rivers and direct precipitation (Figure 1). In 

contrast, an average of 3 million acre-feet of water evaporates off the lake annuallyvii. This creates a 

delicate balance of water flowing in and out of the lake; just a few years of drought and low 

precipitation can cause the lake to shrink significantlyviii. During these periods, there are only two 

ways to ensure that any water is making it to GSL: either generate additional water (augmentation) 

or use less water (conservation).  

Because water inflow and outflow are so important to GSL, it is necessary to be able to measure and 

track where and how much water from upper tributaries is diverted before making it to the GSL. 

The ability to measure water is known as telemetry, and the ability to track water is known as water 

shepherdingix. 

Figure 1: Map of Great Salt Lake Basin 

 

Source: Great Salt Lake, an overview of change, p. 304; map compiled by Daniel Smith from the Utah Division of Oil, Gas and 

Mining, 2002.  

2.3 History of Water Rights 

The culture of water use in Utah that impacts GSL today originates from water law created by 

pioneers in the 19th centuryx. 

In early America, many people deemed the West uninhabitable because of its arid land. When the 

pioneers arrived, they created water diversions and dams to keep water from snowmelt for the dry 

summer. The Mormon settlers used irrigation systems to transport water artificially. This differed 

significantly from the Eastern United States, where farmers relied solely on precipitation to water 
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their crops. The pioneers’ system relied on collaboration and creativity, and the lack of established 

laws in Utah allowed the Latter-day Saints to establish new precedents that differed from Eastern 

normsxi.  

Two key parts of their success were their irrigation techniques and the creation of the “first in time, 

first in right” precedent. This precedent is formally called “prior appropriation.” Prior appropriation 

is a system of managing water as a limited resourcexii. This system centers on the idea that water 

rights are given chronologically, with the first people to beneficially use water receiving “senior” 
water rights. These senior appropriators can use all their allocated water for the same use every 

year, regardless of the year’s precipitation levels. In a year with less precipitation and thus less 

inflowing water, senior water users can still use their full water right, while more junior water users 

may only be able to partially use their water right. An important element of prior appropriation is 

that one’s water right must be used, or it can be taken away. This element is sometimes referenced 

as “use it or lose it” to describe the pressure for an appropriator to use their entire water rightxiii. 

This competitive water system allows successful development in a more arid climate because it 

creates order for water use where water is limited. Prior appropriation is the foundation of Utah 

water law todayxiv. 

3. Great Salt Lake’s Decline 
Due to climate change and increased water consumption, Great Salt Lake is shrinking. November 

2022 saw Great Salt Lake hit a record low elevation of 4,188.5 ftxv. Though only 12 ft below GSL’s 

average elevation, this loss shrunk the lake’s surface area from an average 1,700 square miles to 

almost 800xvi. This aridification now puts the state of Utah and its citizens at risk. Figure 2 shows 

satellite images taken of Great Salt Lake at different elevationsxvii. The 2022 record low depicted in 

the figure of 4,190.1 feet was taken in July 2022, before the lake reached its ultimate low of 4,188.5ft 

in November of that year. 

Figure 2: Elevation and Surface Area of GSL 

 

Source: Utah Division of Water Resources, July 7 2022xviii. 
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Elevation data collected from the United States Geological Survey in the figure below depict the 

variable elevation of GSL throughout history. As shown, the elevation of GSL has fluctuated over 

time, even reaching over 4,210ft in 1986. However, since that year, there has been a declining trend 

that caused the lake to reach its historic lowxix. 

Figure 3: Elevation of GSL 

 

Multiple issues contribute to the contemporary decline of the Great Salt Lake. Some come from a 

larger, global scale, while others are directly related to Utahns.  

3.1 Climate Change 

In a 2023 study, Ben Abbott, a professor of Environmental Science and Sustainability at Brigham 

Young University, claims that 9% of GSL’s decline can be attributed to climate change, and that as 

temperatures increase, climate change poses a long-term threat to the health of the lakexx. Data 

collection beginning in 1901 shows that precipitation has not increased or decreased in a 

statistically significant trend (Figure 4). Figure 5, however, shows the increase in air temperature 

over the last 40 years in particularxxi. 
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Figure 4: Mean Northern Utah Precipitation (1901-2023) 

 
Sources: Great Salt Lake Strategic Plan 

Figure 5: Mean Northern Utah Temperature (1901-2023) 

 
Sources: Great Salt Lake Strategic Plan 

According to the GSL strike team, the mean annual air temperature in Utah has increased by more 

than 3 degrees Fahrenheit since 1983, which has led to an increase in evaporation of GSL and a 

decrease in the efficiency of groundwater recharge in the GSL Basinxxii. The GSL Strike Team’s 2024 

Data and Insights Summary explains the relationship between groundwater recharge, precipitation, 

and temperature; When precipitation events occur, that water either seeps into the ground to 

recharge groundwater levels, or it runs off the ground directly into streams. The Strike Team states 

that “consecutive dry years lead to low groundwater storage. When precipitation falls, a larger 

proportion recharges groundwater than flows to streams, compared to when groundwater storage 

is high.” Thus, as Utah’s temperature increases and the state experiences consecutive dry years, 

more precipitation will flow to depleted groundwater aquifers than to stream flows that lead to 

Great Salt Lake (Figure 6)xxiii. 
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Figure 6: Bear, Weber, and Jordan River Annual Streamflow (1900-2023) 

Bear River 

 

Weber River 

 

Jordan River 
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Sources: Great Salt Lake Strategic Plan 

In opposition to the claim that Great Salt Lake’s aridification is largely impacted by climate change 

and rising temperatures, a group of scientists in 2019 determined that a 1.4 degrees Celsius 

increase in temperature would have only lowered the lake by 0.12 m— yet the lake fell by 0.81 m. 
As such, they conclude that while increased evaporation causing lake drying is impacted by climate 

change, it is not enough to explain the total elevation decrease of GSL. Instead, increasing water 

development and water consumption in Utah explains much more of the lake’s declinexxiv. 

3.2 Consumption of Water Resources 

A recent measurement of human water consumption in Utah from the Great Salt Lake Strike Team 

has revealed that Utah's total water use has remained relatively constant since 1989 (Figure 7)xxv. 

However, a separate study completed by researchers from Utah State University, Salt Lake 

Community College, the Division of Water Resources, and the Division of Wildlife Resources 

concluded that the long-term trend of water use in Utah displays a large increasexxvi. 

Figure 7: Estimated Water Consumption in Utah Since the 1840’s 

 

Source: Impacts of Water Development on Great Salt Lake and the Wasatch Front, USU, 2016. 

 

Figure 8: Utah Human Water Depletion Since 1989 

 

Source: Great Salt Lake Water Budget, Utah Division of Water Resources, 2023  
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This total water consumption can be further broken down into its specific uses (Figure 8). 

Agriculture is the largest water user in the state at 1.48 million acre-feet of water annually. In total, 

this makes up 64% of all Utah’s consumption. Municipal and Industrial residents and providers use 

375,000 acre-feet annually, and mineral extraction uses 165,000 acre-feet per year. Other water 

losses are not caused directly by human activity. This includes the estimated 28,000 acre-feet that 

evaporates off reservoirs every year and 283,000 acre-feet used to preserve GSL’s wetlands. These 

wetlands provide crucial wildlife habitat, manage floods, improve water quality, and allow for 

recreation, so the state sees them as essential to maintain. Additionally, when the lake’s water levels 

are normal, it does not require as much additional water to manage these areas as when the lake’s 

water levels are lowxxvii. 

It is worth noting, however, that not all consumptive water use has the same impact on GSL. When 

water is just diverted from its source for human use, it can be returned to the system. In contrast, 

water depletion refers to water that is diverted and then fully consumed so that it does not return to 

GSL. These water depletions measurements are essential for understanding how human water uses 

impact Great Salt Lake and its watershedxxviii. 

Figure 9: Water Consumption in Utah by Use 

 

Source: Great Salt Lake Strategic Plan, 2024.  

In 2016, researchers from Utah State University, Salt Lake Community College, the Division of Water 

Resources, and the Division of Wildlife Resources determined that overconsumption of water was 

responsible for a 39% reduction in inflow to the lake. The study claims that “without consumptive 

water use, the long-term trend in the lake level since 1847 would have been flat with a natural mean 

elevation of 4,207 feet. Put another way, the lake is now 11 feet lower than it would have been if not 

for the existence of human consumptive use since the settlement of Utah in 1847” (Figure 10)xxix. 

This estimated natural mean elevation of 4,207 feet is 7 feet higher than the state’s estimated mean 

of 4,200 feet. However, despite discrepancies in specific estimates, our team believes this study still 

demonstrates the overall conclusion that the lake’s level is lower now than it otherwise would be 

without the effects of human water consumptionxxx. 
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Figure 10: Estimated Impact of Water Development on Great Salt Lake Elevation 

 

Source: Impacts of Water Development on Great Salt Lake and the Wasatch Front, USU, 2016.  

However, due to a lack of telemetry devices deployed on the lake and its tributaries, it is difficult to 

accurately measure how much water is directly making its way into the lake and how much is being 

diverted away for other uses. Additionally, it is difficult to determine if “saved” water is entering the 

lake or being diverted elsewhere laterxxxixxxii. 

4. Consequences 
Because Great Salt Lake has not dried up before, the negative consequences of such an event are not 

well established. However, researchers and examples of other saline lake declines can provide some 

realistic expectations.  

4.1 Ecological Collapse 

With no lake, there is no place for the living organisms that inhabit it to survive. This specifically 

includes brine shrimp and migratory birds.  

Brine shrimp (artemia) are crustaceans that inhabit the Great Salt Lake and serve as a primary food 

source for migratory birds. Brine shrimp thrive in saltwater conditions but only between certain 

salinity thresholds. Salinity levels below 120g/L create a risk of predation by other species able to 

survive the saline conditions, increased competition with other species, and changes in 

phytoplankton populations that harm brine shrimp populations. Salinity levels greater than 160g/L 

lead to decreased metabolism rates, oxygen stress, and reduced reproductive rates of the shrimp, 

preventing the population from expanding. Figure 11, depicted below, demonstrates how brine 

shrimp populations fluctuate given different salinity and water temperature conditions in Great Salt 

Lakexxxiii.  
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Figure 11: GSL Artemia Population Densities Across Salinity and Temperature from GSLBSC 

Monitoring of the South and North Arms 

 
 

Source: Great Salt Lake Salinity Advisory Committee. “Influence of Salinity on the Resources and Uses of Great Salt Lake.” 

Utah.gov, 2021.xxxiv 

As Great Salt Lake continues to dry, the salt left behind increases salinity levels of the lake overall, 

leading to decreased brine shrimp populations. Salinity levels at both Gilbert Bay and the Saltair 

Boat Harbor reached 183g/L in September of 2022 when the lake level dropped to 4,189 feet of 

elevation, demonstrating that the reality of a lake with salinity levels beyond the brine shrimp’s 

healthy capacity is a very real issuexxxv.  

Great Salt Lake also acts as an important stop in the migration patterns of 338 bird species, totaling 

over 10 million birds per year. This number includes up to 5 million eared grebes, 20,000 white 

pelicans, and 600,000 Wilson’s phalaropesxxxvi. These birds stop to rest in Great Salt Lake and feed 

on brine shrimp before continuing their migratory journeys from Canada to South America. Some 

birds, like the Wilson’s phalarope, will double their weight through their brine shrimp consumption 

in Great Salt Lake before continuing their journey. If the brine shrimp population in the lake dies, 

these birds will lose one of the biggest food sources of their migrations, making those journeys 

nearly impossible and potentially leading to large declines in their populations. These birds do not 

only affect Utah’s ecosystem but the entire North American continent, as Utah is only a stop on the 

birds’ journeysxxxvii.  

4.2 Economic Damage 

The growing economy of Utah has been a major part of putting our state on the map. The drying of 

the Great Salt Lake would affect Utah’s economy, both in industries directly related to the lake and 

those indirectly impacted. Business activity directly impacted by Great Salt Lake includes brine 

shrimp farming and mineral extraction. These industries, along with recreational uses, contribute 

$1.9 billion each year to Utah’s economy and provide over 7,700 jobsxxxviii. Brine shrimp are the 

basis of a $10-60 million harvesting industry in Utahxxxix. Brine shrimp cysts harvested from Great 

Salt Lake are used to feed other shrimp and fish in commercial fisheries and comprise up to 45% of 

the world’s supplyxl. Mineral extraction of materials such as salt, lithium, and magnesium not only 
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contribute to Utah’s economy, bringing in around $300 million every year, but also are an important 

part of making batteries that are key for modern and sustainable technologyxli.  

Utah’s ski industry is also closely related to Great Salt Lake. In 2023, Milligan showed that Utah’s 

“greatest snow on Earth” is 5%-10% dependent on lake effect snow (Figure 12)xlii. Lake effects are 

common in areas where the temperature of a large lake differs from the air temperature above it. In 

the Great Salt Lake basin, winter air blowing in from the Pacific Ocean carries moisture over the 

lake. As these cold air temperatures combine with the lake water’s slightly warmer temperature, the 
moisture in the air between the two condenses into clouds. These clouds move past the lake 

towards the mountains, where their size is augmented along the way through evaporation from the 

lake itself and evapotranspiration from the land between the lake and the mountains. When these 

clouds finally reach the mountains, they precipitate as snow and become part of the Utah winter 

snowpackxliii. It is estimated that this effect extends Utah’s ski season by 5-7 weeksxliv.  

Figure 12: Great Salt Lake’s Lake Effect Snow 

 

Source: Utah Geological Survey, Mark Milligan, 1999.  

4.3 Public Health Crisis 

Perhaps the most frightening and elusive consequence of the drying of the Great Salt Lake is its 

impact on public health. The Salt Lake Valley has notoriously bad air quality, particularly in the 

winter, because of air pollution and the surrounding geography that creates an inversionxlv. Studies 

show that Utah’s air quality currently negatively affects children and other vulnerable 

populationsxlvi. A study of the Wasatch Front found that for every 10 micrograms of PM2.5 

(particulate matter) added to the air, there was a 15-32% increase in the odds of a child getting an 

acute lower respiratory infectionxlvii. Additionally, a study of third graders in Salt Lake County found 

that more students performed below their grade level when the air quality was worsexlviii. With 

more of the lakebed exposed, the crust that was once underneath the water can blow dust east into 

the valley. The lakebed crust has already been proven to have toxic elements in high quantities such 

as copper, cobalt, and arsenicxlix. Along with children’s health, new studies are beginning to observe 

the correlation between air pollution and neonatal mortality, low birth weight, and preterm birthl. 

While these vulnerable populations are the most at risk of poor air pollution, all Utahns 

experiencing high levels of particulate matter can experience respiratory complicationsli. 

Raw data of particulate matter of less than 2.5 micrometers in diameter (PM 2.5) in Salt Lake 

County indicates that air pollution has not drastically changed in the last few years. (Figure 13)lii. 
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However, a study of Owens Lake, a saline lake in California that dried up in 1926, can shed light on 

the potential for serious air pollution as Great Salt Lake shrinks.  

Figure 13: Salt Lake County PM 2.5 Levels 

 

Source: Utah Air Monitoring Program, Utah Department of Environmental Quality – Air Qualityliii 

According to the EPA, Owens Lake produced some of the worst PM 10 pollution in the United States 

after it dried up in the 1920’sliv. Figure 14 depicts EPA data from 2005 of the top 10 areas in the US 

with the highest PM 10 levels. Of those 10 locations, 7 come from areas surrounding Owens Lake. 

The federal standard for PM 10 is 150 micrograms per cubic meter (µg/m3). At Owens Lake, those 

levels were near 4000 µg/m3lv. As the Great Salt Lake is nearly 12 times larger than Owens Lake, 

concerns for air pollution are even greaterlvi. 

Figure 14: Greatest Levels of PM 10 in the United States (2005) 

 

Source: Schade, Ted. It All Starts With You- Air Quality Data Collection. It_All_Starts_With_You.pdf (csus.edu). 2005.  

5. Great Salt Lake Stakeholders 
The following organization map illustrates important stakeholders and explains what value they 

provide to the lake, helping us better understand what is currently being done to protect Great Salt 

Lake (GSL) and where potential gaps in solutions exist.  

5.1 Government Entities 

As a large body of water with a broad range of effects on Utah as a whole, management efforts to 

save GSL fall largely under the authority of governmental organizations.  
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5.1.1  Office of the Great Salt Lake Commissioner lvii 

Created in 2023 by the Utah legislature, the Great Salt Lake Commissioner’s role is to coordinate 

collaboration between the various agencies and organizations working on GSL and to create and 

maintain a strategic plan for saving GSLlviii. Additionally, the Commissioner has the power to set 

requirements for state agencies. Brian Steed currently sits as the Great Salt Lake 

Commissioner. According to the GSL Strike Team’s 2025 Data and Insights Summary Report, GSL 

needs a minimum of 770,000 AF of additional water annually to bring the lake to a healthy level in 

30 years, assuming normal weather conditionslix. 

5.1.2 State Agencies under the Department of Natural Resources 

5.1.2.1 Utah Division of Forestry, Fire, and State Lands lx 

FFSL has direct jurisdiction over Fremont Island and lands below the GSL meander line. The 

officially surveyed meander line encompasses the extent of the lake when its elevation is between 

4,202 and 4,212 feet above sea levellxi. Recognizing the importance of GSL, FFSL developed a 

Comprehensive Management Plan and Mineral Leasing Plan in 2013 for itself and its partners, 

which defines management goals, objectives, and implementation strategies for the resource 

management of GSLlxii.  

5.1.2.2 Utah Geological Survey lxiii lxiv 

The UGS has performed research and created many technical publications on the history of GSL and 
Lake Bonneville. It monitors the salinity and geochemistry of the lake and conducts studies on 

groundwater, information used by other government departments such as the FFSL. Additionally, 

UGS keeps records of all mineral production on the lake.  
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5.1.2.3 Utah Division of Water Resources 

The DWRe models the lake and its tributaries. It is involved in all the state’s water conservation 

projects, awarding grants and rebates for initiatives such as water-efficient landscaping, secondary 

metering, and smart controllers. The DWRe also manages the state’s cloud seeding program and, 

with the FFSL, modified the Union Pacific Railroad Causeway to improve salinity conditions in the 

lake. The DWRe has also been tasked with creating an integrated plan, known as the Great Salt Lake 

Basin Integrated Plan (GSLBIP), to determine current and future water supply and demand and to 

use that information to make management decisions. Finally, this Division currently has control 

over the Great Salt Lake Integrated Model (GSLIM), which models how different conditions affect 

the lakelxv lxvi lxvii.  

5.1.2.4 Utah Division of Wildlife Resources lxviii 

Through the DWR, the Great Salt Lake Ecosystem Program seeks to protect and conserve the 

resources necessary for avian and aquatic life. It manages the commercial harvesting of brine 

shrimp cysts, surveys waterfowl and shorebird populations, treats for invasive phragmites, and 

collects other environmental data from the lake and its surrounding areas as it pertains to wildlife.  

5.1.2.5 Utah Division of Water Rights lxix 

The DWRi, also known as the Office of the State Engineer, manages all of Utah’s water and how it is 

appropriated, measured, and distributed. As such, it is involved with the installation of 

measuring/telemetry devices, the development of regional water plans, and collaboration with the 

Utah legislature to update old and current water laws.  

5.1.2.6 Utah Division of Oil, Gas, and Mining lxx 

This Division is responsible for overseeing mineral operations that work along GSL. It ensures that 

companies are following applicable permits and protecting the safety of the public and the 

environment.  

5.1.3 State Agencies under the Department of Environmental Quality 

5.1.3.1 Utah Division of Water Quality lxxi 

To protect GSL, the DWQ sets numeric and narrative standards that protect the lake from chemicals 

and activities that threaten its water quality. It enforces and monitors these standards by granting 

discharge permit limits, performing antidegradation reviews, and monitoring water quality, brine 

shrimp, and bird eggs. The DWQ has created a Strategy Plan on how it will specifically manage and 

maintain the water quality of the lake.  

5.1.3.2 Utah Division of Air Quality lxxii 

The DAQ is responsible for managing and monitoring air quality among major cities in Utahlxxiii. 

Specifically, DAQ gives permits to polluting entities, develops plans to reduce air pollution, and 

ensures that residents and industries are complying with federal and state regulations. Currently, 

DAQ is not doing anything specifically related to GSL. However, this may change if Utah faces severe 

air pollution as GSL dries and loses its surface area.  

5.1.4 State Agencies under the Department of Agriculture and Food 

5.1.4.1 Conservation Division lxxiv 

Various conservation projects exist within the Conservation Division to protect Utah’s agricultural 

lands and preserve its natural resources. Such projects include management of salinity and 

groundwater and agricultural loans. The project with the biggest impact on GSL is the Agricultural 
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Water Optimization Program (see 7.2), which helps farmers maximize water use and improve 

irrigation efficiencylxxv.  

5.1.5 Federal Agencies under the Department of the Interior 

5.1.5.1 United States Geological Survey lxxvi 

The Utah Water Science Center of the USGS actively monitors and researches various water 

resources of GSL. Compiled together as the Great Salt Lake Hydro mapper, the USGS provides real-

time data on salinity and surface water inflows and information on lakes, streams, and groundwater 

within the GSL Basinlxxvii.  

5.1.5.2 United States Fish and Wildlife Service lxxviii 

As manager of the Bear River Migratory Bird Refuge, the USFWS is responsible for the marshes that 

make up a large component of the freshwater in GSL’s ecosystem and the wildlife it supports. It is 

currently developing a Comprehensive Conservation Plan to create long-term goals and guide 

management for the next 15 yearslxxix. Within this plan, USFWS maps out the conditions that 

currently threaten the Refuge’s resources and hopes to guide actions that will benefit wildlife, 

habitat, and public use of the land.  

5.1.5.3 Bureau of Reclamation lxxx 

The Bureau of Reclamation provides funds for studying current and future water supply and 

demand for US water basins. These funds, called WaterSMART grants, resulted in the DWRe 

receiving over $3 million to initiate a GSL Basin study. This money has gone towards the creation of 

the Great Salt Lake Basin Integrated Plan.  

5.1.6 Federal Agencies under the Department of Agriculture 

5.1.6.1 Natural Resources Conservation Service lxxxi 

The NRCS is designed to aid in reducing soil erosion, enhancing water supplies, improving water 

quality, increasing wildlife habitat, and reducing flood damage. It additionally has various data on 

GSL, including precipitation levels, snow water equivalent (SWE) levels, temperature 

measurements, soil moisture content, and water inflows into the GSL Basin.  

5.1.7 Federal Agencies under the Department of Defense 

5.1.7.1 United States Army Corps of Engineers lxxxii 

Passed in 2022, the Great Salt Lake Recovery Act authorized and provided funds for the USACE to 

study drought conditions affecting GSL, including possible technological solutions (such as 

pipelines, canals, and desalination plants). The USACE was also authorized to monitor and assess 

the conditions of saline lakes across the Great Basin, including GSL.  

5.2 Councils and Committees 

5.2.1 Great Salt Lake Advisory Council lxxxiii 

Created in 2010 by H.B. 343, the GSL Advisory Council advises the Governor, DNR, and DEQ on how 

to develop, protect, and sustainably use the resources of GSL. Members from different industries, 

counties, and backgrounds are appointed by the Governor. This council has created various reports 

related to GSL, addressing the consequences of declining lake levels, strategies for saving the lake, 

and the impact of those strategieslxxxiv. 
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5.2.2 Great Salt Lake Salinity Advisory Committee lxxxv 

The Salinity Advisory Committee conducts frequent studies on GSL’s salinity to provide 

management recommendations to the Division of Forestry, Fire, and State Lands and the Division of 

Water Quality, especially concerning the Union Pacific Causeway/Berm.  

5.2.3 Agricultural Water Optimization Committee lxxxvi 

Agricultural Water Optimization has been a critical issue for lawmakers since 2018, when H.B. 381 

formed an initial task force to research how agricultural water could be quantified and saved. Later, 

in 2023, the Utah legislature passed SB 277, which appropriated $200 million for agricultural 

optimization. It also created the Agricultural Water Optimization Committee within the Utah 

Department of Agriculture and Food. This Committee continues to help producers receive grants 

and report on their water usage so that they can optimize their water use and agricultural 

production.  

5.3 Nonprofit Organizations 

5.3.1 The Nature Conservancy lxxxvii 

The Nature Conservancy (TNC) is an environmental nonprofit organization that promotes and 

initiates conservation projects across the globe. In Utah, TNC oversees the Great Salt Lake 

Shorelands Preserve – 4,400 acres of wetland and upland habitat along the Eastern shoreline of 

GSL, home to millions of migratory birds. To assist in the protection of GSL, TNC has established 

partnerships with numerous agencies, groups, and committees to acquire land, promote balanced 

growth, and create numeric water quality standards. It is also heavily involved with community 

outreach and education programs. Finally, in coordination with Audubon, TNC manages the Great 

Salt Lake Watershed Trust (see 5.6.3).  

5.3.2 National Audubon Society lxxxviii 

The National Audubon Society works to protect the decline of bird species across the Americas. 

Audubon has invested in efforts to support GSL as a notable bird habitat, such as enhancing water 

flows to the lake, protecting its wetland habitat, leveraging funding, improving water distribution, 

and improving management planning. Audubon is involved throughout the Western US, with teams 

dedicated to bridging the gaps between water use, bird habitat, and protecting saline lakes. 

Audubon also manages the Gillmore Sanctuary along the Southeastern shore of GSL and co-

manages the GSL Watershed Trust with The Nature Conservancy (see 5.6.3).  

5.3.3 Friends of Great Salt Lake lxxxix 

Friends of Great Salt Lake is an organization founded in 1994 and currently led by Lynn de Freitas 

that uses education, research, advocacy, and art to protect GSL and increase public awareness of 

what is happening to the lake. It has multiple educational resources, such as field trips and summer 

camps. Friends of Great Salt Lake also gives scholarships to university students completing research 

on the lake and holds an annual arts competition related to GSL. It additionally holds a GSL forum 

every two years to encourage conversation and dialogue from various players, stakeholders, and the 

public.  

5.3.4 Great Salt Lake Collaborative xc 

The Great Salt Lake Collaborative is a group of over 19 different media, education, and civic 

organizations that want to keep the public better informed on the news surrounding GSL. Its 

website has compiled information and facts about the lake and consistently posts news articles 
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from its partnered media groups in a free-to-access space. Published stories cover a variety of 

topics, including challenges that face the lake, GSL’s cultural significance, summaries of research 

being performed at the lake, and efforts that different state and nonprofit agencies are contributing 

towards GSL. Great Salt Lake Collaborative also uses solutions journalism to better understand 

possible solutions to utilize for the lake. This involves looking at similar issues and seeing what 

other organizations have done to curb these problems in other places. For example, Great Salt Lake 

Collaborative news covers solutions from Owens and Mono Lakes, Las Vegas, and Israel to provide 

readers with a well-rounded view of the problem. It also has an extension of its main website called 

Colorado River Collaborative to talk about the issues facing the Colorado River. Finally, GSL 

Collaborative also hosts creative works contests and sends a weekly newsletter to encourage people 

to get involved. 

5.3.5 Grow the Flow xci 

Started by Executive Director Ben Abbott in conjunction with Conserve Utah Valley, Grow the Flow 

is focused on supporting initiatives that already exist and pushing for new efforts to save GSL. It has 

4 different coordinating programs to achieve this: the Water Policy Accelerator to improve policy, 

the Public Action Network to empower the public, the Research Coordination Network to innovate 

solutions, and the Philanthropic Council to grow support. Grow the Flow has held and participated 

in many public events to promote awareness of GSL, such as a Town Hall in August 2024, inviting 

Utah Valley residents and representatives to learn and express concerns about Utah’s water 

usagexcii. 

5.3.6 Utah Farm Bureau Federation 

The Utah Farm Bureau is a nonprofit organization of thousands of voluntary Utah agricultural 

producers Specifically, the Farm Bureau focuses on working with Utah’s state legislature to promote 

public policy that benefits its members and Utah’s farms and ranchesxciii. Regarding GSL, the Farm 

Bureau addresses related legislation they support and oppose in their annual Policy Bookxciv. 

Additionally, the Utah Farm Bureau holds an Annual Convention (UFBF), which has been going on 

for 108 years. This year, one of the discussion forums plans to cover agricultural water usage. The 

purpose of this meeting is to help farmers address water management challenges and find long-

term solutions for managing their water rights and optimizing their water usagexcv. 

5.3.7 Additional Nonprofits xcvi 

Various other nonprofit organizations, such as Earthjustice, Utah Rivers Council, American Bird 

Conservancy, Center for Biological Diversity, The Sierra Club, and Utah Physicians for a Healthy 

Environment, have expertise in areas such as environmental law, conservation, public health, and 

stewardship. In a combined effort, these groups are currently suing the state of Utah for their 

inaction and failure to protect GSL.  

Additionally, many of these nonprofits, in addition to some previously mentioned, join together to 

hold the GSL People’s Summit every year. This convention invites residents from around Utah and 

the GSL Basin to learn about the status of GSL, current solutions and efforts, and how they can get 

involvedxcvii. 
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5.4 For-profit Organizations 

5.4.1 Great Salt Lake Artemia xcviii 

GSLA is a collection of member companies that harvest and distribute artemia (more commonly 

known as brine shrimp). It is focused on delivering quality products and preserving resources. It 

has been sustainably certified, implements a science-based management system, and works with 

other stakeholders to improve conservation efforts.  

5.4.2 Compass Minerals xcix 

Compass Minerals is a mineral extraction company with a location in Ogden, Utah. This location 

extracts sodium chloride, sulfate of potash (SOP), and magnesium chloride from GSL through 

evaporation ponds. This company has a goal of sustainable environmental development, and since 

2021, it has reduced freshwater consumption by 33%. At the Ogden location specifically, Compass 

Minerals states that it works with community stakeholders to improve its current infrastructure to 

help GSLc. In 2023, Compass Minerals abandoned a lithium extraction project on the lake due to 

heightened regulatory risks posed by newly passed legislationci. 

5.4.3 U.S. Magnesium cii 

U.S. Magnesium, located on the Southwest shore of GSL, is North America’s largest producer of 

primary magnesium. It has donated land to a wildlife center and states that it works with other 

stakeholders (such as the Great Salt Lake Water Bird Survey) to be a better steward and improve 

conservationciii.  

5.4.4 Clyde Snow Attorneys civ 

Clyde Snow is a law firm in the Western United States. It has a location in Salt Lake City and 

attorneys who focus on natural resources and water law. One of its attorneys hosts a podcast about 

water law, and it recently gave policy recommendations for GSL in the GSLBIPcv cvi.  

5.5 Academic Institutions 

5.5.1 Utah State University cvii 

Utah State University’s Institute for Land, Water, and Air is directly involved with Great Salt Lake 

and the many organizations working to save it. Partnered with the GSL Strike Team, USU has 

numerous researchers studying the lake and authoring scientific reports used to inform legislative 

and agency decisions.  

5.5.2 University of Utah cviii 

The University of Utah’s Center for Climate Science and Policy is involved with GSL as researchers 

work on the GSL Strike Team along with USU. Its center is focused on studying climate change 

around the globe and locally in Utah to assist with the drying of GSL.  

5.5.3 Westminster College cix 

Established in 2008, Westminster College’s Great Salt Lake Institute holds community field trips, 

develops high school and college curricula about GSL, and hosts a summer undergraduate research 

program. Faculty and students from Westminster have also authored a children’s book about GSL 

and a book about the lake’s biology.  
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5.6 Other Groups 

5.6.1 Great Salt Lake Technical Team cx 

The GSL Technical Team is comprised of representatives from academic, federal, state, political, and 

special interest groups. It assists the Advisory Council (see 2.1) with its efforts in monitoring, 

managing, and researching GSL. It meets multiple times a year, makes all its data public, and 

provides guidance and recommendations. Additionally, the Technical Team awards yearly grants to 

those researching the lake. These grants are financed by the DNR through legislative funds. 

5.6.2 Great Salt Lake Strike Team cxi 

The GSL Strike Team is comprised of researchers from the University of Utah, Utah State University, 

the DNR, and UDAF. It provides data and research to help decision-makers manage the lake, 

specifically reporting to the GSL Commissioner. It has created a yearly report since 2023 that 

summarizes key data and findings and provides recommendations.  

5.6.3 Great Salt Lake Watershed Enhancement Trust cxii 

In 2022, the Utah Legislature created the Great Salt Lake Watershed Enhancement Program, 

establishing a water trust for GSL. Water trusts are private, nonprofit organizations that acquire 

water rights to enhance instream flow for conservation purposescxiii. The GSLWET’s primary goals 

include retaining and enhancing water flows, conserving and restoring habitat, engaging 

stakeholders and leveraging funding, and improving the distribution and management of water. It 

recently formed an advisory council representing various interests to help guide the Trust’s 

strategic direction and provide input for major projects. This trust reports to FFSL, DWQ, the GSLAC, 

and the legislature’s Natural Resources, Agriculture, and Environmental Quality Appropriations 

Subcommitteecxiv. 

5.6.4 Utah Native Tribes cxv 

The Northwestern Band of Shoshone and the Goshute Tribes populated the Great Salt Lake Area and 

used its plentiful resources for hundreds of years. As the first people to make GSL their home, these 

indigenous peoples affirm a spiritual connection to the land surrounding itcxvi. Today, members of 

these tribes still call it their home and have been involved in preserving and conserving water in 

Utahcxvii. For example, in 2022, the U.S. Bureau of Reclamation rewarded the Shoshone with a $2 

million grant to restore Battle Creek, a section of the Bear River that feeds into GSLcxviii. While some 

nonprofits have made an effort to include Native voices, the committees and councils created by the 

government to represent all interests do not have any Indigenous people on themcxix. 

6. Current Efforts to Save Great Salt Lake 

6.1 Cloud Seeding 

Cloud seeding is a weather modification technique that aims to enhance existing precipitation 

events in the form of rain, snow, or hailcxx. Clouds are made of water molecules and other particles 

like dust. Some of these dust particles are hygroscopic, meaning that they attract and easily bond 

with water molecules. Other particles are hydrophobic, meaning that they do not naturally bond 

with water. In a perfect world, a cloud’s water molecules collect around each particle of dust in 

enough quantity to form water drops that precipitate rain or snow. However, if the dust particles are 

made up of hygrophobic materials, those water drops cannot form. These clouds are referred to by 

the Utah Division of Water Resources as “sick” clouds because they either do not contain the 
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chemical properties necessary to facilitate precipitation events or the amount of water that does 

precipitate from them is small relative to what it could be if the cloud were full of hygroscopic 

materialscxxi.  

Utah’s cloud seeding efforts began in 1974 and have consistently evolved over the past 50 yearscxxii. 

In Utah, the Division of Water Resources primarily seeds clouds with silver iodide to help facilitate 

water droplet formation in clouds. The chemical structure of silver iodide closely resembles that of 

hygroscopic natural ice crystals, making it possible for the small, supercooled liquid particles in 
clouds to bond with the silver iodide and artificially create water droplets. However, this bonding 

process can only occur under certain conditions. First, the ice nucleation process required to form 

water droplets through silver iodide seeding only occurs when a cloud’s temperature is between -

5°c and -20°ccxxiii. Additionally, the seeded clouds must naturally contain favorable liquid water 

content and surface wind conditions. Thus far, the DWRe has not observed any negative 

environmental effects as a result of cloud seeding with silver iodide, but it will continue to monitor 

the health of soils and water systems to ensure that no harmful effects occur or persistcxxiv.  

Utah is also working with Idaho to explore the feasibility of using liquid propane as a cloud seeding 

substance. Liquid propane creates a “burst of evaporative cooling,” which instantly freezes 

supercooled liquid particles in clouds from -40°c to 0°c, thereby effectively removing the cloud 

temperature limitations seen in silver iodide seeding. However, liquid propane seeding has its 

disadvantages. The seeding must be directly applied to clouds by aerial means, which increases 

human safety risks for pilots flying into the storm clouds. The Idaho Division of Water Resources 

will conduct a study during the winter of 2025 to determine the effectiveness of cloud seeding using 

liquid propanecxxv.  

Currently, the Division of Water Resources employs two methods – ground generators and aerial 

programs – to seed clouds. Ground generators are placed in favorable locations where the clouds 

passing over them naturally experience some kind of instability, such as the organic airlift that 

occurs as clouds move up along a mountain face. This instability helps facilitate the ice nucleation 

process to produce water droplets in the clouds. The generators release silver iodide particles into 

the air to rise with the passing air and bond with water molecules in clouds overheadcxxvi.  

Aerial cloud seeding involves attaching silver iodide or liquid propane applicators to the wings of 

planes and then flying those planes directly into storms experiencing precipitation eventscxxvii. For 

aerial seeding to be effective, pilots can only apply the materials to clouds with an appropriate level 

of liquid water content. For safety reasons, pilots also cannot fly into clouds where icing conditions 

threaten the plane’s functionality.  

Finally, it is important to note that cloud seeding is an artificial water augmentation process, not an 

artificial water creation process. It can only be applied to existing clouds to help them release more 

water through precipitation than they otherwise would. Thus, cloud seeding is most effective during 

wet years when clouds naturally form more frequentlycxxviii.  

Presently, Utah’s cloud seeding efforts contribute to an additional 200,000 AF of streamflow across 

the state per year at $2-5 per acre-foot. This cost includes capital, operating, and maintenance costs 

but does not include the cost of any planes. Jonathan Jennings, the Utah DWRe’s Cloud Seeding 

Coordinator, estimates that the state’s efforts create a 6-11% increase in precipitation per seeded 

cloud event. Figure 15 maps where Utah’s current cloud seeding projects are happeningcxxix.  
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Figure 15: Cloud Seeding Projects in Utah  

 

Source: Utah Division of Water Resources Cloud Seeding FAQ, 2024 

Despite the success that the DWRe has seen so far, its expansion opportunities are limited because 

of the set number of locations that house favorable seeding conditions. However, the DWRe has 

begun work with Idaho to place generators along the Bear River in southern Idaho to help increase 

the river basin’s water supply in both Idaho and Utah. This collaboration exemplifies how there may 

be more options for water augmentation moving forward as states work together to bring more 

water to the western United Statescxxx cxxxi. 

6.2 Agricultural Optimization 

6.2.1 Program Overview 

The Agricultural Optimization program incentivizes farmers and canal managers to upgrade their 

irrigation and water delivery systems to be more water efficient. Efficient irrigation and canal 

systems use less water overall and lose less water to evaporation, leakage, and runoff compared to 

other traditional systems. The Agricultural Optimization Program provides these water users with 

partial reimbursements for the cost of upgrading these systems. Consequently, the Agricultural 

Optimization Program creates a symbiotic relationship between producers and the state that 

ultimately results in more favorable outcomes for all involvedcxxxii cxxxiii.  

Program participants can apply to receive funding from the state for projects to upgrade their 

farms’ irrigation systems or their canals’ infrastructural designs. An applicant whose project is 

approved shares the costs of that project 50/50 with the Programcxxxiv. 20% of the state’s funding 

for each project is withheld until the project has been completed, inspected, and approved, with a 
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final report issuedcxxxv. Upon completion, the water use resulting from the project must be metered 

at all times, and farmers must provide an annual water usage and crop production report to the 

Program for 3 yearscxxxvi.  The maximum amount that can be granted to irrigation and canal 

companies is $1 million, and the Program hosts a 10% minimum in-kind match for implementation 

costscxxxvii.  

Producers cannot apply to participate in the Program unless they can prove that their optimization 

projects will reduce their water usage. Thus, the application process for the Program begins with a 
pre-consultation meeting with a member of the State Water Engineer’s team. If the producer can 

effectively reduce water depletion levels, they are approved to file for a change application to their 

water rights based on the engineer’s recommendationcxxxviii. Changing the point of diversion, place of 

use, type of use, or period of use for a water right allows farmers to adapt their water rights to meet 

their specific needs. This personalized process allows for a reduction in rates of unnecessarily used 

water.  

Applications for optimization projects beyond a change in water rights are evaluated and approved 

based on a list of criteria. Factors such as the project type, whether a water change application has 

already been filed, what kind of water will be saved, the location of the project, whether the project 

has already been designed, etc., are considered and weighted to determine to which projects the 

Program’s funding should be allocatedcxxxix. According to Hannah Freeze, the Agricultural Water 

Optimization Program Director, projects located within the Great Salt Lake watershed are weighted 

more heavily in the selection process, but that is not a requirement for a project to be approvedcxl. 

During the December 2023 to February 2024 project application season, 389 applications were 

received, totaling a request for funding of $65 million. 209 of these projects were selected for 

funding and $48 million in funding was granted for them. As of October 10, 2024, many projects 

have been started and $6.1 million had already been paid out for these selected projectscxli. Most 

projects approved involved the installation of pivot sprinklers, wheel lines, sub-surface drip 

irrigation, pipe and riser, telemetry, micro-irrigation systems, and canal improvementscxlii.  

6.2.2 Irrigation Infrastructure Projects  

Clay Carter, a farmer and engineer from Logan, Utah, received a grant from the Program in 2021 to 

fund the implementation of a surge irrigation system in place of a historical flood irrigation system 

on his farmcxliii. Carter used surge valves, telemetry, and software that he had designed to automate a 

system that incrementally pushed water down his fields with “rest periods” in between surges. This 

method of incremental watering prevented the water from leaching into deep percolation zones 

while also reducing the amount of water needed for his fieldscxliv. In total, Carter reduced his annual 

diverted water usage by 37.5% from 4 acre-feet per year under his previous flood irrigation system 

to only 2.5 acre-feet per year under the surge irrigation systemcxlv. The new system also led to a 

20% increase in his alfalfa yield from 2020 to 2021cxlvi. Currently, Clay Carter’s surge irrigation 

system is one example of the many projects contracted through the Agricultural Water Optimization 

Program. His project represents the potential that this Program has to create lasting change in the 

world of Utah irrigation. In an interview with Hannah Freeze, the Program Director, Freeze 

described the relationship between farmers and the state Legislature as “cautiously optimistic.” 

Freeze stated that farmers have previously been very protective of their water rights out of fear that 

their most “precious resource” will be lost to uses other than agriculture. She described the 

Program as a way to help farmers tailor their projects to help them meet both their own goals 
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(infrastructure improvement and cost reduction) and the goals of the state (water conservation) 

simultaneouslycxlvii. 

6.2.3 Canal Optimization Projects  

In addition to farming infrastructure improvements, the Program also funds canal and irrigation 

company optimization projects such as funneling canal water through pipes or covering canalscxlviii. 

These projects enable canal companies to move water quicker and reduce water losses from 

evaporation and seepage.  

A study performed by Utah State University created a simulation of water loss levels for uncovered, 

lined, and piped irrigation canalscxlix. Each simulation estimated water loss along a 1-mile and 6-

foot-wide canal sourced from a reservoir in central Utah. “Conveyance losses” in the study refers to 

water loss due to seepage, absorption by canal bank vegetation, operational spill, and evaporation. 

The simulation of the unlined canal resulted in a 40% conveyance loss, the simulation of the lined 

earthen canal yielded a 15% conveyance loss, and the simulation of the piped canal resulted in no 

conveyance loss. While this simulation is not a representation of all real-world factors that 

potentially affect conveyance losses in canals (outside temperature, time of day of diversion, etc.), it 

does represent how piped canals lead to reduced water loss compared to uncovered or unlined 

canalscl. 

The Uintah Water Conservancy District owns and operates the Steinaker Service Canal, located in 

Utah’s Ashley Valley. In 2022, the district received funding from the Program, alongside other 

grants, to fully enclose 2.82 miles of its 12-mile canal system at an estimated total cost of $27 

million and total water savings of around 1,000 acre-feet per yearcli. The company also received a 

grant from the Program to aid its automation of two of its turnouts in 2023clii. These projects are 

steps forward in the Steinaker Canal Service’s overarching project to enclose all 12 miles of its 

canals leading up to Steinaker Reservoir and to then convert its water outlet system from a gravity 

flow system to a pressurized one that will move water to its intended destinations more reliablycliii. 

6.2.4 Land Fallowing  

The final facet of the Agricultural Water Optimization Program involves compensating farmers for 

fallowing their land altogether. The Fallow Land Amendments (H.B. 520) were signed by Governor 

Cox on March 12, 2024, and took effect May 1, 2024cliv. These amendments state that fallowed 

agricultural land may qualify for the agricultural and urban farming assessment (the greenbelt 

assessment) which assesses farms' tax liabilities based on the land's productive capacity instead of 

its market valueclv. Because fallowed land is essentially unproductive, this bill provides a tax 

incentive for farmers to fallow their land either temporarily or permanently.  

Farmers must also provide assurance that the fallowed land will be returned to strictly agricultural 

use following the fallowing period. Once a county assessor approves the project, that assessor then 

enforces the farmers' management plans to ensure that the producer remains eligible for the tax 

break over the fallowing periodclvi. 

The goal of this bill is to incentivize farmers to conserve water that can then be channeled to Great 

Salt Lake. Because the bill was just recently enacted, little data exists to ascertain its immediate 

effect.  



25 
 

6.2.5  Program Effects Summary  

The Agricultural Optimization Program has some limitations that prevent it from growing as a 

major force toward water conservation. Some farmers who are skeptical of the Program still worry 

that using less water through optimized systems will result in their losing those rights. Other 

farmers who are enthusiastic about the Program lack the wealth needed to provide 50% of the 

funding needed for their optimization projectsclvii. Finally, uncertainty remains regarding whether 

any water conserved through the Program is being properly shepherded to Great Salt Lakeclviii. 

As of January 15, 2024, the Office of the Great Salt Lake Commissioner estimates that projects 

funded by the Program through the 2024 irrigation season will result in annual water savings of 

about 234,000 acre-feet of diverted waterclix. However, in interviews with both the Program 

Director, Hannah Freeze, and Rep. Casey Snider, who helped pass the legislation to create the 

program, it was admitted that they don’t know how much water saved through the Program is 

reaching Great Salt Lake. Freeze stated, “Our program is very young in terms of the data we have of 

how much water we've saved.... We're just barely having projects that are finished. So, we don't have 

solid numbers”clx. This lack of data does not mean that no water is making it to the Great Salt Lake 

due to the Program, but that amount of water has not yet been quantified or tracked.  

However, SB 277 (2023) represents a step toward amending that data gap. SB 277 allocated $200 

million to the Program and established new rules and oversights regarding reports of the amount of 

water saved through the Program and its allocation. The bill also established the Agricultural Water 

Optimization Committee, a blend of directors and contributors from the Agricultural Optimization 
Program, the Division of Water Rights, and the Division of Natural Resourcesclxi. This committee will 

meet monthly to oversee the funding of current projects, prioritize new water-saving projects, and 

review instream flow applicationsclxii. Additionally, the committee is responsible for publishing 

annual reports on completed optimization projects, the amount of water saved from those projects, 

and the effectiveness of the optimization program overallclxiii. Hannah Freeze expressed her 

excitement for the new committee, stating, “We have the great opportunity to work now with the 

Division of Water Rights. Every project that we install has to have a meter on it so we can work with 

the Division of Water Rights to read those meters and get real accurate numbers of what 

ag[riculture] is using, which has kind of been a data gap that we've had”clxiv. 

6.3 Municipal Conservation 

Municipal and industrial water includes residential, commercial, and institutional uses. It excludes 

water used for agriculture, mining, and power generationclxv. 80% of Utah’s citizens live in and 

around the Salt Lake Valley, where most of the state’s municipal water is usedclxvi. This section will 

review the current solution space for municipal and industrial (M&I) conservation to establish a 

framework for how water can be saved effectively.  

6.3.1 Smart Technology  

Smart controllers are adaptive sprinkler systems that are more efficient than standard outdoor 

watering equipment. Instead of a sprinkler’s watering schedule being set to a timer, smart 

controllers take local weather data and evapotranspiration rates to adjust how much water is 

needed automaticallyclxvii. Other smart technology used in Utah includes smart toilets. These toilets 

detect water levels to determine the appropriate amount of water needed to flush. These toilets can 

adjust to use as little as 1/3 the amount of water that a standard model wouldclxviii.  
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From 2018-2023, the EPA estimates that the Utah DWRe helped consumers save a total of 1,050 

acre-feet using smart controllers and smart toiletsclxix. Beyond this statistic, it is difficult to 

determine how much water Utah is and could be saving due to a lack of information on how many 

residents are implementing these technologies. WaterSense, an EPA partnership program, estimates 

potential home savings of up to 0.05 acre-feet annually for smart controllers and 0.04 acre-feet 

annually for smart toiletsclxx clxxi. A separate BYU study of 2,000 homes in Spanish Fork found a 17% 

reduction in water use for homes with smart controllersclxxii. Regarding smart technology on larger 

properties, Davis County, the second largest school district in Utah, switched to smart controllers 

for all its irrigation needs in 2022. It saw a 35% reduction in water use in the first 90 days and has 

experienced annual savings of nearly five acre-feetclxxiii. 

In Utah, citizens can receive rebates if they choose to replace their sprinklers with smart controllers 

or their toilets with smart toilets. This rebate is currently $100 for any smart controller sprinkler 

installed and $150 for any toiletclxxiv clxxv. Today, smart controllers especially are becoming very 

affordable, with costs as low as $59clxxvi. With a $100 rebate program, this allows Utahns to purchase 

and switch to a smart controller at no personal cost. Smart controllers can also cut water bills by up 

to one-half, allowing homeowners to receive additional money savings through lowered utility 

costsclxxvii. 

In 2017, the Utah legislature established $750,000 in ongoing funding for water efficiency rebates. 

That funding was later reduced to $700,000 in 2020clxxviii. In 2022, the DWRe helped customers 

receive rebates on 900 toilets and 3500 sprinklersclxxix. Under the current rates, this comes out to a 

max of $352,500 in rebates. With an annual budget of $700,000, this leaves more room for 

additional smart technology installations. However, the state does not currently enforce the use of 

these smart technologies. Switching to these systems and applying for a rebate is a voluntary 

process that homeowners must be personally motivated to do.  

6.3.2 Waterwise Landscaping  

Another technique suggested by the state for residential and commercial areas is waterwise 

landscaping. Instead of simply reducing the amount of water used to save secondary water, 

waterwise landscaping looks to change an outdoor environment to not require as much water in the 

first place. Often referred to as xeriscaping or localscaping, this method of groundskeeping 

incorporates native, drought-resistant plants and organizes them in a way that promotes greater 

water efficiencyclxxx. In May 2023, Utah launched a new rebate program to encourage homeowners 

to use waterwise landscaping. This program pays residents $3 per square foot of turf grass that is 

replaced with water-efficient landscapingclxxxi.  

As of 2024, 5,447 applications for waterwise landscaping rebates have been filed. This has resulted 

in over 3.5 million square feet of grass being replaced at a cost of over $5 million. It is estimated that 

320 additional acre-feet of water are being saved annuallyclxxxii.  

Nonetheless, waterwise landscaping requires a great upfront cost for homeowners. Installation 

prices can vary greatly, depending on the desired style, the location and climate, the selection of 

rocks and plants, and the quality of the soil. With nationwide xeriscaping specifically, installation 

costs range from as low as $5 to as high as $20 per square footclxxxiii. As such, even at the lower end 

of the price range, with only a $3 rebate, Utah residents are going to be expected to pay for a lot of 

their changed yard out of pocket. With the nationwide average at a total of $17,000, this is no cheap 

projectclxxxiv.  
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In addition to individuals who want to utilize waterwise landscaping, there is a great cost from the 

state level. $5 million state dollars for 320 acre-feet of water savings breaks out to a cost of $15,625 

per acre-footclxxxv. However, assuming the $5 million is a one-time, upfront cost, continued yearly 

water savings could bring down the cost per acre-foot.  

Like Smart Technology, the factor that limits the full-scale implementation of waterwise landscaping 

is that homeowners must voluntarily participate in this program. And despite the benefits of 

landscaping in this way, many are drawn away because of perceived negative consequences. 
Waterwise landscaping is a large project to undertake, and there is a common belief and 

misconception among residents that waterwise landscaping looks “ugly” and barren, which further 

diminishes the appeal of this programclxxxvi.  

6.3.3 Secondary metering  

Another method seeking to reduce secondary water use is secondary metering. Although it doesn’t 

directly save water, secondary metering helps citizens track their water usage and reduce it without 

the implementation of restrictions. In 2022, H.B. 242 established a state requirement to have all 

secondary connections metered by 2030clxxxvii. At the time, the state only had 15% of 260,000 

secondary connections meteredclxxxviii. To aid implementation of these meters, the state used $250 

million in American Rescue Plan Act grant funds but estimates that complete installation will cost 

between $450 and $670 millionclxxxix. One contractor, Utah Water Metering, is currently installing 

meters in Davis and Weber counties and plans to install 200,000 more connections by January 

2030cxc. 

Secondary metering is an accountability-based solution that holds all citizens of Utah to a higher 

standard, making them aware of their water use and their potential to save. Districts with 

secondary meters installed have seen a 20-30% reduction in water use by residentscxci. 

6.3.4 Mineral Extraction Standards  

To reduce industrial water use, the state is making efforts to implement mineral extraction 

standards. Mineral extraction companies that work on the lake have over 600,000 acre-feet of water 

rights in GSL. In 2020, these companies depleted 182,000 acre-feet, making up 8% of human-driven 

lake depletioncxcii. To lower these depletions, and under H.B. 513 (2023), the Commissioner’s Office 

and the Division of Forestry, Fire, and State Land work with mineral extraction companies to 

increase optimization and conservationcxciii. According to H.B. 453 (2024), a severance tax is 

implemented on mineral extraction operators unless they use non-evaporative technology or are 

part of a water mitigation agreement. It also gives the state engineer further authority and 

responsibility to necessitate prior appropriation of the water and provides a tax incentive for 

extraction companies that do not deplete water or try to reduce their water usecxciv. 

7. Gap Analysis 
To adequately represent the current crisis facing GSL and what work involved stakeholders are 

already performing, it is crucial to look at what amount of water is being saved and then recognize 

gaps that need to be addressed. As previously stated, the GSL Strike Team modeled that in 45% of 

scenarios, an additional 770,000 AF of water annually will bring GSL to a healthy elevation by 

2054cxcv. Unfortunately, there are no clear figures on how much water the state’s current programs 

and initiatives are saving. Based on 2023 program reporting, it is estimated that a combined total of 

292,167 AF of water is being saved every year, coming from cloud seeding (50,000 AF), Agricultural 
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Optimization (172,847 AF), waterwise landscaping initiatives (320 AF), and the Watershed 

Enhancement Trust (69,000 AF)cxcvi cxcvii. However, as previously mentioned, these numbers are just 

estimates, and even then, it is not certain whether this saved water is traveling and making it to the 

Great Salt Lake. Additionally, regardless of the validity of this amount, it is still around 477,833 AF 

under the minimum input need of the lake. This analysis reveals that gaps remain in acquiring 

water for GSLcxcviii cxcix. 

This section will explore the gaps we have identified that create barriers against the 
implementation and expansion of solution efforts. The largest gap spanning all areas of water use 

and conservation in Utah is water shepherding, or tracking the movement of water throughout 

Utah’s river systems and reservoirs. The second and third gaps – coordination of efforts and 

widespread cultural change – represent gaps in the logistical application and social adoption of 

existing solutions. The technology to provide a massive amount of water to the Great Salt Lake 

exists. However, until the right organizations and people start working together to scale those 

efforts effectively, they will remain only as “drops” in a crowded ocean of uncoordinated projects. 

And, until the general population of the Great Salt Lake basin fully understands the urgency and 

consequences of the lake’s shrinkage, those projects and efforts will be hemmed at every corner by 

a culture that does not appreciate the importance of continuous and intentional water management 

and conservation practices.  

7.1 Water Shepherding  

Water shepherding involves placing monitoring systems along streams and rivers as well as at 

diversion points where streams diverge to track and account for the movement of water throughout 

the river system. These monitoring systems consist of either stream gages that measure the total 

inflow of water from tributary streams in mainstem rivers or diversion measurement stations that 

monitor how much water is diverted away from the tributary streams or mainstem riverscc.  

The importance of measuring water as it moves throughout the Great Salt Lake Basin is critical 

when considered from the perspective of water conservation. As agricultural producers, 

municipalities, and businesses work to conserve water and as researchers and companies work to 

augment Utah’s water supply, the water saved or created through those efforts must be accurately 

accounted for to quantify and measure their efficacy. As our team has interviewed stakeholders in 

agricultural, municipal, and legislative capacities, the issue of water shepherding and skepticism 

about whether conserved water is making it to Great Salt Lake has been brought up often. This 

skepticism arises mainly from the general belief that there is not enough water measurement 

infrastructure in place to accurately track water movement at the level required to measure the 

impact of these stakeholders’ efforts in Utah.  

7.1.1 Measurement Infrastructure Gap Analysis in Utah’s Great Salt Lake Basin  

To better understand the existing gaps in the Great Salt Lake Basin’s water measurement system, 

the Utah Division of Water Rights (DWRi) and Utah State University partnered together to conduct a 

comprehensive inventory and analysis of the current state of water measurement systems in the 

basin. The study identified and evaluated 586 stream and diversion measurement devices within 19 

primary river and stream systems within the GSL basincci. 

The results of the study indicated that “approximately 33% of existing diversion measurement 

devices were flagged as having an insufficient device type gap.” This means that either the 

measurement device itself or the metadata to describe the device was insufficient for a high-quality 
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understanding of diversion quantities. Additionally, approximately 33% of diversion and 10% of 

stream measurement devices are not telemetered at allccii. The absence of automated or remotely 

monitored systems constitutes a gap because it hampers the ability to efficiently monitor water use 

and stream flow in remote areas. Additionally, when a device is not telemetered, it must be read and 

monitored manually, thereby increasing the risk of human error as well as delays in manual 

reporting.  

Public data records from approximately 45% of existing diversion and 12% of existing stream 
measurement infrastructure have a timestep at a daily or greater interval, impacting real-time 

water management capabilitiescciii. Large time-step intervals inhibit water managers’ ability to 

capture short-term variability in water movement due to sudden hydrological events (rainfall, 

snowmelt, etc.) or fluctuations in water use by consumers due to temperature or weather changes 

that occur throughout the day. This real-time measurement ensures that water rights are respected, 

water quality conditions are met, and that water is used as efficiently as possiblecciv. 

These results indicate that there is a considerable amount of work yet to be done to ensure that the 

water measurement infrastructure surrounding Great Salt Lake is as robust and effective as it can 

be.  

7.2 Coordination of Efforts  

Organizing coordination efforts for the Great Salt Lake is no small feat. The variety of interests and 

voices involved has created a complicated space filled with a mix of perspectives. The state has 
taken steps to foster collaboration and open communication among the various sectors involved 

with the Great Salt Lake. However, it remains unclear how much of this dialogue is translating into 

meaningful action.  

We see encouraging trends in relations, especially between the different state government agencies. 

These agencies meet together often in councils, committees, teams, and commissions. At the helm of 

these coordination efforts is the Office of the Great Salt Lake Commissioner, tasked with gathering 

progress reports and plans from the different entities to ensure little overlap in efforts or fundsccv. 

Different councils, committees, and commissions work to establish well-rounded boards of experts. 

For example, the Legislative Water Development Committee includes not only state legislators but 

also land developers, environmental lawyers, and conservancy district managers, creating diverse 

seats at the table of discussionccvi. More specialized groups like the Agricultural Optimization 

Committee consist of carefully selected members who focus on specific sector-related concernsccvii.  

Other key players include nonprofits organizations, irrigation and canal companies, Utah residents, 
industries, researchers, municipalities, and water conservancy districts. The main operations of 

these interest groups generally don't overlap, other than through the fact that they are all water 

users or advocates in Utah. As the issue of water conservation is a statewide issue, all interest 

groups need to be on the same page about each other's efforts. This way, the different groups can 

provide support but also know where they best fit in with the solution.  

Our team conducted 40 separate interviews with stakeholders from a wide range of interests– 

legislators, state agency members, water conservancy district leaders, agricultural producers, real 

estate developers, nonprofit organization leaders, and university professors – to learn more about 

their efforts regarding this issue. We asked these experts if they collaborated with other 

stakeholders, and what those efforts looked like. Overall, we found that many of these parties 
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coordinate with certain legislators to advocate for the passage of various water-related bills and 

funding. There is also a fair amount of communication between universities and state agencies 

relating to studies of Great Salt Lake. Finally, we found that there appears to be regular 

communication between parties that exist within the same sector, such as among different 

nonprofit organizations or state agencies.  

However, we also found areas where collaboration or coordination between interest groups has 

proven to be less successful. A major point of contention in the water conservation dialogue has 
existed between farmers and nonprofits. Farmers and nonprofit advocacy groups seem to have 

mutual disapproval of each other, causing tension and gridlock that the instilled coordination efforts 

have not been able to solve. Many nonprofits have expressed concern over agricultural practices, 

particularly the excessive use of water, claiming that farmers use a surplus of water and do little to 

instill conservation efforts for the state. Farmers, on the other hand, have expressed that they feel 

misunderstood, viewing themselves as the original conservationists, strategically managing their 

water allocation each year to sustain their operations. Hesitant relations are seen from farmers to 

members of industries and municipalities as well. Farmers feel that they often get the short end of 

the stick and are expected to go above and beyond when other areas might “slide under the radar.” 

This point-the-finger model Utah has developed has created a divide between farmers and others in 

the water industry. These perceptions have poisoned the relationship between the two groups, 

creating a space of distrust.  

A similar relationship can also be seen between the state government and nonprofits. The state 

government and nonprofits tend to have more interaction than nonprofits and farmers, yet even 

within this relationship, there’s often a disconnect in the understanding of each sector’s efforts. 

Even though collaboration exists between nonprofits and certain legislators, many nonprofits 

openly express general, overarching dissatisfaction with the legislature's efforts for not meeting 

their expectations. While state agencies have a more positive view of nonprofits, actionable 

collaboration with those nonprofits, such as with the Great Salt Lake Watershed Enhancement 

Trust, is limited to only several organizations, creating a weak connection between the two parties 

overall.  

Other areas of high disagreement are found between water districts, Utah residents, and the 

applicable industries. Tension exists between some water districts and Utah residents as those 

water districts work hard to implement procedures that encourage water conservation on a smaller 

scale. Utah residents who do not see water conservation as a priority often push back against these 

water districts’ campaigns. Industries with an interest in the state of water usage in Utah appear to 

disagree with the water districts on what steps should be taken. A trend of the two interest groups 

moving in different directions can often be observed, especially with the land development industry 

in Utah. When the two groups have different ideas on programs and operations, there can be 

tension between the two, leading to a lack of comradery that hinders coordination efforts.  

7.3 Widespread Cultural Change  

Cultural change regarding water conservation in the state of Utah is crucial to support lake growth 

efforts. Water scarcity is not only a problem for Great Salt Lake but all industries and households 

that utilize water in the state. In the 2020 U.S. Census Report, Utah was labeled as the fastest-

growing state and with more industries and individuals moving to Utah, water resources are being 

spread thinnerccviii. Additionally, as the climate of Utah continues to get hotter, the rate of 
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evaporation from above-ground water sources is going to increaseccix. While water use among 

sectors is not equivalent, all water users in Utah must be accountable for their water usage and find 

ways to conserve. The lake belongs to all Utahns; it is everyone’s responsibility to find solutions for 

this environmental crisis and to change Utah’s water culture. Current efforts include educating the 

public about different conservation methods and why these are important to implement as Utah 

grows.  

Endeavors to increase the education of various stakeholders surrounding the Great Salt Lake have 
proven to be both successful and limited. Public surveys have shown that Utah residents are aware 

of and care about the lake, and record funding in the state government since 2022 signals the same 

conclusion of lawmakers and state agencies. However, these surveys tend to have low response 

percentages, causing one to question whether these results are representative of the feelings of all 

Utahns. Additionally, after interviewing over 40 experts and stakeholders heavily involved in the 

decision-making around Great Salt Lake, half mentioned the need for a cultural change in Utah 

through more public education. Naturally, public education is a very broad need, and these 

stakeholders often refer to different types of education based on their insight. For example, some 

stakeholders mentioned the importance of educating government entities, while others emphasized 

the education of citizens. There are multiple ways to go about educating the public, including media 

awareness and events. However, it is once again hard to gauge whether these events are making a 

significant impact on the public because most who engage with these sources are already invested 

in the lake. 

8. Conclusion 
Though the Great Salt Lake has experienced periods of high and low elevation in the past, recent 

trends indicate that the Lake is drying due to climate change and the overconsumption of water by 

users in the Great Salt Lake Basin. Losing the lake would bring devastating consequences to Utah in 

the form of ecological collapse, economic damage, and a public health crisis. It would also signal a 

loss of part of Utah’s identity and history.  

Saving the Great Salt Lake will require extensive collaborative efforts from willing stakeholders who 

deeply understand the problem. This paper hopes to have addressed this step, helping future 

decision-makers protect the lake and all the life it supports. 
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