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Urban Water on the Wasatch Front: Past, Present, and Future

Executive Summary

Water in Utah is a precious resource. It sustains all aspects of human life—where we live, work, and play—and
provides for outdoor recreation, fish, birds, other wildlife, and the larger ecosystem. Water’ s role in meeting human
needs has along history. Its role supporting nature and quality of life has only recently been understood. As aresult,
water planning has become more interesting, complicated, and sometimes controversial.

Water use is growing most in cities—especially in cities clustered along the Wasatch Front. And, as these cities have
grown, their residents have come to appreciate the economic, ecological, and quality-of-life benefits of Utah’'s
healthy rivers and lakes.

Thusit is critical we consider many options when we seek to meet expanding water demands. Historically, large
dams and massive diversions of water were the “go-to” way to bring water to farms, towns, and industry. But that is
changing. There are other options—ones generally quicker, less expensive, less environmentally damaging, and less
controversial.

This report explores the opportunities available for meeting Utah's urban water demands through (1) conservation,
(2) transfers of water from agriculture, and (3) reuse. Collectively, these three sources of water are still largely in
their infancy, but in the next few decades will provide a tremendous resource.

Conservation—also referred to as demand management—has become a buzzword lately due to a heightened
awareness about water and its use. We set out to take a snapshot of current levels of water use and conservation
programsin place along the Wasatch Front.

What we found was that some cities have put significant efforts into curbing demand, but many have not. Some
cities need to improve basic data collection in order to better understand water use patterns and target future
conservation efforts while others need to adopt more programs that can drive down per-capita use. There are good
success stories out there, but all cities have room for improvement. If cities along the Wasatch Front made
conservation a higher priority, we estimate they could achieve annual savings of approximately 150,000 acre-feet
(equal to 49 hillion gallons) by 2030.

Transfersfrom Agriculture—often called ag-to-urban transfers—are picking up speed as a means to meet growing
urban water needs. In many places, land formerly used for agriculture is being replaced by suburbs, shopping, malls,
and other development. Whether it’s through land conversion, water sales, or more short-term transfers, like leases
and fallowing agreements, a very large proportion of future urban water demand will be met by converting water
from current agricultural use. State agencies project that by 2050, transfers along the Wasatch could provide 240,000
acre-feet (78 billion gallons) annually for citiesto use. Asbasin studies are updated, we expect the volume could
climb to 300,000 acre-feet.

Reuse—which involves treating and re-using urban water over again, often for a non-potable (non-drinking water)
purpose—is on the cusp of broader implementation. Though there are only afew reuse facilities today, there are
plans for many in the future. This means of wringing more water out of already-developed suppliesislikely to meet
significant future needs and delay the need for adding new traditional supplies. Existing and proposed facilities will
provide close to 30,000 acre-feet (nearly 10 billon gallons) annually; and the total amount of water potentially
available for reuse projects by 2030 is almost 150,000 acre-feet.

Thereisabright and intriguing future ahead for urban water usein Utah. Read on . . .
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Introduction

For centuries, the corridor where the Great Basin meets the Intermountain West has been a place of human
adaptation. From the early Native American trade routes and trapper rendezvous sites, to later modern settlement,
the Wasatch and Uinta Mountain Rangesin northern Utah have set the stage for the establishment of countless
thriving communities. Yet in thisarid region, life is dependent on the intersection of dry earth and limited water
resources. Many northern Utah communities exist and thrive because of their ability to continually adapt and
develop water infrastructure and management practices.

Much of the water reaching the larger Great Salt Basin originates from the streams flowing from surrounding
mountains. The Bear, Weber, and Jordan rivers have long created an environment humans found suitable for
populating. In fact, archaeological reconstructions suggest human habitation stretching back some 12,000 years by
the Desert Archaic Culture of hunters and gatherers. * The area surrounding Bear Lake and the Bear, Weber, and
Snake rivers was the home of the Northern Shoshone for many centuries, providing an abundance of natural
resources.

Astime passed, others discovered the benefits of living along the Wasatch Front and eventually early Mormon
settlers came to the region. One of the church’s primary goals was to establish self-sufficient agricultural
communities and to create a social, political, and economic Mormon domain. Within the first 18 years of their
settlement in the Salt Lake Valley, Brigham Y oung and his followers had cleared land and dug 277 irrigation canals,
providing water for 154,000 acres of irrigated pastureland. 2 By 1900, six million acres of land were being irrigated
across multiple states in the Mountain West and over 500 Mormon agricultural settlements had been founded. 3
Today, many of the thriving communities in northeastern Utah have the infrastructure and access to water resources
that was partly established by the early Mormon settlers.

Over the past century, as many more settlers came to the area, the original communities and waterways dictated the
patterns of urban growth throughout the Salt Lake area and in the Wasatch and Uinta ranges. Beginning in the early
1900s, the federal government played a critical role in supporting the region’s water infrastructure along the
Wasatch Front. Completed in 1922 by the Bureau of Reclamation, the Strawberry Reservoir Project was designed to
store and provide the delivery of water to the southern portion of the Wasatch Front, particularly within the Utah
Valley (Provo and Orem area).* Another significant water diversion project began in 1964, when Uintah, Duchesne,
Wasatch, Utah, Salt Lake, Summit, and Juab counties joined in a partnership to develop a portion of the Colorado
River Storage Project to provide water for 200,000 acres of farmland, plus supplemental municipal and industrial
water for the Wasatch Front.®

As of 2000, the Wasatch Front supports over 88% of the approximate two million residents of Utah.® Growing
suburban communities are pushing north, south, and west out of the Salt Lake City metropolitan area, continuing to
reduce the amount of land available to the few remaining agriculture producers. The population of the Wasatch
Front is projected to exceed three million by 2030.’

With a growing population also comes additional demand for water. Solutions to meet urban demand in the past
have come with a huge price tag. Should these traditional approaches continue, it is estimated that water
development for new infrastructure will cost Utah citizens nearly $8 billion by 2030.2

Surface water sources are a so feeling the impact of expanding populations. In the past, the solution to meet water
needs was to build new, environmentally costly dams. However, the engineering marvels of the twentieth century
are no longer the answer to Utah' s water supply. Other, more cost-effective solutions exist that will bring water to
growing communities faster and with less controversy. In order to outline a sustainable water future for the state, it
isimportant to understand where Utah communities stand today and where they can head in the future.

Section 1 of this paper provides a detailed look at major river basins along the Wasatch Front and give exampl es of
measures communities are taking within each of those basinsto lower their per-capita water use. Section 2 examines
transfers of water from agricultural to urban uses. Section 3 takes a detailed ook at planned and potential water
reuse projects. Altogether, the report reveals that there is a huge, untapped potential for meeting water needs on the
Wasatch Front in ways other than through the traditional solution of building large dams.
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Section 1: Urban Water Conservation

Climate of the Wasatch Front

The Wasatch Front of Utah is atemperate environment with four distinct seasons and a mild average annual
temperature of 52°F. During the coldest month of January, the temperature range averages from 19°F to 36°F.
Summer is substantially warmer, with the temperature range averaging from 64°F to 92°F in July. April isthe
wettestgmonth, with an average precipitation of two inches, 12.5% of the total annual precipitation (16 inches) in this
region.

Figure 1. Average Temperature and Precipitation of the Wasatch Front®
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Average temperatures for 2004 and 2005 were above normal as was precipitation, although precipitation came later
in the year in 2004 and did not alleviate drought conditions during the early irrigation season.** Multiple storm
systemsin the later half of the year contributed to increased precipitation as well as increased snow pack in the
2004/2005 winter season.*

The variance in weather patterns also directly affects the water patterns of four major river basins along the Wasatch
Front: the Bear River Basin, the Weber River Basin, the Jordan River Basin, and the Utah Lake Basin in the
southern most portion of the Wasatch Front. These river basins support the water needs for the vast majority of Utah
residents.

The Bear River Basin

The Bear River Basin in the northern part of the state spans the Utah, Wyoming, and Idaho borders and carries 1.2
million acre-feet (391 billion gallons) of water to the Great Salt Lake each year.® The Bear River Basin is home to
more than 136,000 people, as much as 7% of the state’ s total population, and continually growing.* The basinis
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also home to the Bear River Migratory Bird Refuge located in Brigham City, Utah. The refuge provides critical
resources to millions of migratory birds each year.™ Terrain throughout the basin varies greatly, with the highest
peak reaching 13,000 feet and the lowest valley sitting at 4, 200 feet above sealevel. Asaresult, precipitation
amounts also fluctuate a great deal throughout the basin, with some regions receiving more than five feet of

precipi ta’iion annually, while others receive less than one. The average annual precipitation for the basin is 22 inches
per year.

The Bear River Basin currently provides a substantial amount of water for agriculture in northern Utah, with
536,000 acre-feet (AF) being diverted annually. Municipal and industrial sectors use only 21,000 AF of Bear River
water.*” According to data collected in 2003, nearly 300,000 acres of cropland are being irrigated annually, with an
additional 150,000 acres of non-crop agricultural land, some of which isidle or fallowed.*®

In 1991, the Utah state legidlature passed the Bear River Development Act, which directs the development of
220,000 AF of Bear River water primarily for municipal use.’® Asof yet, the river has not been further developed,
but as planning for future depletions continues, there are concerns that additional developments of this watershed
could come with considerable impacts.

Many communities within the Bear River Basin have enough supply to meet current and future demands, even in the
face of growing populations, while others are closer to the limit of what local water resources can provide.” We
highlight L ogan as an example community in the basin.

Logan

Logan islocated in the northern part of the state at the mouth of Logan canyon and within the Bear River Basin. It is
80 miles north of Salt Lake City and 20 miles south of the Utah/Idaho border. Logan isthe county seat for Cache
County and home to nearly 47,000 people, almost half the total population of Cache County.?* The city is also home
to Utah State University, the state’s second largest university with 23,000 students.?

Water for the city of Logan comes aimost entirely from groundwater sources, with only 3.4% originating from
surface water.”® The city relies upon on Dewitt Spring and four city-owned wells to extract the groundwater for
municipal use. In 2005, residents and busi nesses throughout the city used 10,212 AF (3.3 billion gallons) of
municipal water. Over the last three years, the volume of municipal water consumed in Logan has decreased slightly
despite an increase in the total number of service connections.?*

In 2005, the residential sector was billed for 5,239 AF (1.7 hillion gallons) of municipal water.® Since the Logan
rate structure included 3,000 gallons of water in the base rate for multi-family dwellings, it is difficult to determine
the exact amount of water used by this sector. Additionally, including this allotment of water in the base rate inhibits
the consumer’ s ability to receive an accurate price signal to conserve water.

The city has reported aloss near 90% in some months, due to the inclusion of the allotted amount of water in its
system loss numbers.? This high percentage is virtually unheard of in most of the county, and billing for actual
water used would allow the utility to determine a more accurate system loss number.

The water utility is actively addressing system loss as aresult of leaks throughout the distribution system, including
repairing two reservoirs that were leaking, three miles of water mains from their primary water source, and
approximately 18,000 feet of water mains throughout the city. These system repairs could also be responsible for the
decline in use numbers, rather than behavioral and fixture modifications by end users. Given the age of the Logan
water distribution system, repairs to reduce leaks will need to be ongoing for the new few years.

Based on the 7,928 accounts serviced by the city of Logan and the volume of water sold to the residential sector in
2005, it is estimated that the residential per-capita useis 184 gallons per capita per day (GPCD). However, this use
figure is not completely comprehensive in that many customersin Logan aso purchase water from irrigation ditch
companies for outdoor irrigation. Without data on how much water is used from each of the ditch companies, it is
impossible to determine an accurate residential per-capita use number. The city of Logan has no jurisdiction over the
canal companies and, although they continue to work with them, they have been unable to secure data on volumes of
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water delivered within the city. However, in 2004 the state estimated the city of Logan’s system-wide per-capita
water use to be 291gallons per day, higher than the county average of 248 GPCD.?

Logan has significant room for improvement in water conservation. Aside from system-wide leak repairs, there are
no active conservation programs in Logan, and water rates do not send a strong conservation price signal to
consumers. Logan should continue to pursue a working relationship with the ditch companiesin an attempt to keep
comprehensive use numbers that include not only municipal water but also data from irrigation ditch companies
providing water to customers within the city. Doing this will help the city better track overall use and progress with
future conservation measures.

The Weber River Basin

The Weber River Basin includes Morgan, Davis, Weber, and part of Summit counties. As of 2000, the basin had a
population of roughly 472,000, making it the second most populated in Utah, trailing only the Jordan River Basin.
The Weber River Basinisarapidly growing areathat is projected to reach a population of 939,000 by the year
2050.?% The Weber River Basin holds Utah’s sixth largest city, Ogden, and also the third and fourth most populous
counties in the state, Davis County and Weber County. In the year 2000, the magjority of the population within the
basin resided within Weber and Davis counties, with 196,533 and 238,994 residents, respectively.?

Like many other river basins along the Wasatch Front, the majority of the water within the basin comes from rain
and snowmelt from the Wasatch Mountains. On average, the Weber River Basin has 27 inches of precipitation
annually, more than any other basin in the state and more than twice the state average of 13 inches.® Just as with the
Bear River Basin, the amount of precipitation varies dramatically depending on terrain within the basin, ranging
from a high of 36 inches at the Upper Weber River watershed, to alow of 18 inches at the Echo Creek watershed.®
Sitting at a high elevation, more than 80% of the land area within the basin is located above 5,000 feet.*

The Weber River Basin contains two major rivers: the Weber River and Ogden River. The U.S. Bureau of
Reclamation proposed to fully develop the Weber River in 1951 and the project was finally completed in the late
1960s. The Weber River Basin Project was the last significant development project within the basin and the water
supply from this project is still not fully utilized, allowing water for future growth.®

The major water supplier in the basin, Weber Basin Water Conservancy District (WBWCD), supplies water to
consumers directly and also sells wholesale supplies to most of the water systemsin the basin.*

WBWCD operates seven large reservoirs, three treatment plants, 17 deep large-capacity wells, and provides water to
425,000 peoplein five counties.® The only water system in Weber and Davis County that does not rely on
WBWCD is North Ogden City, which has a demand of only 1,300 AF of water annually.*

The population of the Weber River Basin was 468,715 in the year 2000, with a water demand of 182,299 AF per
year. Studies estimate a reliable water supply of 216,881 AF within the basin, leaving 34,582 AF of water as surplus
in 2000. If the population grows as expected, approximately 697,200 people will live in the basin by the year 2020.
Assuming current water use patterns remain the same, the demand on water resources is projected to increase to
239,773 AF per year while the reliable supply is anticipated to increase to 249,207 AF per year. Thiswill leave the
water surplusin 2020 at only 9,434 AF. If population predictions continue into 2050, approximately 961,761 people
will reside within the Weber River Basin. If those residents continue using water at current levels, the demand for
water resources could be as high as 270,079 AF per year. With a predicted reliable supply of 259,607 AF of water,
residents could face awater deficit of 10,472 AF in 2050.%

The projections, both for future population and for per-capita water use, must be closely scrutinized. If population
growth slows, total residents by 2050 could be significantly lower. Indeed, growth projections are problematic
because if they are off by even a small amount, they compound the error in the future. Similarly, the authors of this
report do not assume that levels of per-capita water use will remain the same in the coming decades. Evidence from
around the region reveal s that per-capita water use in most cities is dropping, sometimes dramatically. Asaresult, it
is questionable whether there will be any shortfall of municipal water in the Weber River Basin during the next four
decades.
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Figure 2. Water Supply and Demand in the Weber River Basin®®
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According to the Utah Division of Water Resources, 161,466 AF of water was used for municipal and industrial
purposes in 2003 in the Weber River Basin. Of the total municipal and industrial (M&1) water amount, 90,388 AF
was potable water and 71,078 AF was secondary non-potable water.* The Weber Basin Water Conservancy District
provid% approximately 60,000 AF per year for M&| use and 160,000 AF for irrigation (which includes secondary
water).

In 2003, the overall M&| per-capita water use for the Basin was 286 GPCD. Of this, 73% was used in the residential
sector. Of the water used in the residential sector, roughly 70% was used for outdoor purposes. In addition, 71,000
AF, or 44%, of the total M&| water used in 2003 was secondary water.**
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Figure 3. Weber River Basin Water Use in 2003*
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Unlike any other area of the state, the Weber River Basin experienced an increase in per-capita water use from 1995
to 2000. According to state reports in 1995 the per-capita water use was 328 GPCD, and in 2000, that amount
increased to 347 GPCD, a 5% change. This change occurred at the same time Utah was experiencing a severe
drought, and the statewide per-capita water use decreased by 9%, from 321 GPCD to 293 GPCD.*

Despite the increase in per-capita water use from 1995 to 2000, the basin reduced system-wide per-capita water use
from 347 GPCD to 286 GPCD from 2000 to 2003.* This represents an 18% decrease in per-capita water use in only
three years. This could be the result of system upgrades that decreased water loss due to leaks, outdoor drought
restrictions, or conservation programs that encouraged wise water use.

If the basin were to achieve the goal of a 25% reduction in per-capita water use from 2000 levels, use would be 260
GPCD in 2050, equal to the per-capita water use of the Jordan River Basin in the year 2000. Statewide goals for
2050 are significantly lower, at 220 GPCD.
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Figure 4. Per-Capita Water Use in the Weber Basin, 1995-2050"°
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Secondary Water

The Weber River Basin is aleader when it comes to the use of secondary water in Utah. In 1992, the countiesin the
basin had atotal of 51 secondary water systems that delivered 57,900 AF of water. In 2001, the number of
secondary water systems in the basin had more than doubled to 124, increasing the amount of secondary water use
to 86,052 AF.* As of 2004, more secondary water was used in the basin than in the rest of the state combined.’

Table 1. Secondary Water Systems and Secondary Water Use in the Weber River Basin®

1992 2001
Number of Secondary Water Use Number of Secondary Water Use

County Systems (acre-Feet) Systems (CHCREED)
Davis 12 28,500 34 43,418
Summit 7 200 16 240

Morgan 15 1,800 30 1,637

Weber 17 27,400 44 40,757
TOTAL 51 57,900 124 86,052

According to state of Utah planning documents, the main purpose of using secondary water is to reduce the overall
cost of supplying water by providing untreated, non-potable water for outdoor irrigation instead of using of high-
quality, treated water that should be reserved for drinking. While cost may have been the driving factor in
developing secondary water systems, local landscape ordinances requiring secondary systems for irrigation in the
Weber River Basin have been the driving force behind its widespread use.

Although secondary water reduces the use of high-quality treated water, conservation is not encouraged by the
present rate structure that charges customers a flat fee regardless of the amount of water used. Since water use is not
metered, there tends to be an overall increase in the amount of water used.

The use of secondary water should be aimed at reducing the overall municipal and industrial water use, not just
conserving high-quality drinking water. Treated and untreated water are equally important to the basin’s water
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supply, and all water should be used wisely to guarantee that the Weber River Basin’s water supplies are not
depleted beyond the needs of future generations.

Weber Basin Water Conservancy District Water Conservation Efforts

The Weber Basin Water Conservancy District hasimplemented a few conservation programsin an effort to meet its
25% per-capita water use reduction by 2050.

The WBWCD's water conservation demonstration garden provides residents with a visual learning experience
regarding the benefits of a water-wise landscape in the semi-arid climate of Utah. The garden highlights the beauty
and effectiveness of landscaping with drought-tolerant plants, the different types of soil that enhance water
conservation, and how slope conditions play into how much water islost on alandscape. The goal of the garden isto
help community members develop a conservation ethic in their own backyards. *°

The WBWCD has multiple irrigation tips on its website to promote the wise use of water. The information covers
everything from aeration, mowing height, sprinkler clocks, and night-time watering to lawn maintenance and needs.
In addition, the WBWCD offers free water checks to test irrigation systems, soil types, root depth, and sprinkler
pressure to ensure water efficiency of individual residences. **

Ogden City

Ogden City isthe largest city within the Weber River Basin. With a population of 78,000, it is the sixth largest city
in Utah and is the hub of Weber County. It islocated on the west side of the Wasatch Mountains, about 35 miles
north of Salt Lake City.>* Residents enjoy four distinct seasons, with an average temperature of 77°F in the summer
and 29°F in the winter. Fall and spring temperatures usually average 55° F. The city has a unique location at an
elevation between 4,300 and 5,200 feet in the Wasatch Mountains, and as a result receives more precipitation than
most of Utah, with an annual rainfall of 17.2 inches and average snowfall of 62.6 inches.>

Figure 5. Average Temperature and Precipitation for Ogden City54
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Water Resources

Historically, the city of Ogden utilized a number of artesian wells located east of the city in Ogden Valley for
drinking water supplies. However, as the population grew over time and the demand for water increased, the city
augmented the deep well supplies with atreatment plant located below Pine View Reservoir. Currently, the drinking
water supply for the city of Ogden, nearly 42,000 acre-feet per year (37.4 MGD), comes from three sources: 43%
from six wells located in the upper part of the Ogden Valley, 40% from the treatment plant below Pine View
Reservoir, and the remaining 17% is purchased from Weber Basin Water Conservancy District (WBWCD).*

The treatment plant has a maximum flow of 16,800 AF per year, in addition to the 18,000 AF per year that the six
wells are capable of supplying. The water purchased from WBWCD is provided to the city on a contractual basis
from a water storage reservoir within Ogden City that is owned and maintained by WBWCD. As of 2005, Ogden

City planned to purchase 7,000 AF per year (2.3 billion gallons) under the agreement. *°

Figure 6. Water Supply for Ogden City
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In addition to the drinking water sources, nearly 40% of citizens have access to untreated water for irrigation
(secondary water).>” As much as 5,200 AF of secondary water is supplied to residents of Ogden City annually®.

Water Use

In 2005, the city of Ogden sold approximately seven billion gallons of water (21,645 AF) to all sectors. Thisisa5%
increase over the total water sold in 2003, while during this same period the retail water service population of the
city increased by only 1%. Nearly 60% (12,957 AF) of the retail water sold by the city in 2005 was used by the
residential sector. An additional 7,238 AF (2.3 billion gallons) was sold for multi-family, industrial, and commercial
use.

The capacity of Ogden City’s current supply infrastructure from the wells, treatment plant, and WBWCD is 41,893
AF of water per year. However, Ogden only delivered 23,866 AF in 2005.

Ogden City is projected to grow by 1% per year.>® Given this rate of growth, the city will have a population of
109,199 by the year 2050. If the city’s per-capita water use in 2050 stays equal to the 231 GPCD figure seenin
2005, the future demand in 2050 will be roughly 28,000 AF (9.2 billion gallons) per year.®® The city should be able
to meet water needs beyond the year 2050, based upon the capacity of the current infrastructure, which supplies 37.4
MGD, and future population projections.

During the period 2003-2005, per-capita water use for the city of Ogden increased system-wide by 4% from 223
GPCD to 231 GPCD. In the single-family residential sector, per-capita water use increased 2% overall, with a4%
increase in outdoor water use for single-family residences over this same time period.®
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Unaccounted-for Water

In Ogden City, roughly 3,184 AF of water was unaccounted for in 2003, equating to 13% of the total water supply.
Thisloss of approximately 37 gallons per capitaper day isahigh level of water loss. The American Water Works
Association cites 10% as a reasonable level of unaccounted-for water, while many communities throughout Utah
and the greater southwest have achieved system loss figures much lower.%

Water Conservation Programs

Ogden City has a Water Conservation Plan (last updated in 2004); however, this plan does not set progressive
targets for which the city should strive. Since the city does not set aside any money specifically for water
conservation purposes, it has alimited number of water conservation programsin place.

In 2006, Ogden City has worked to promote “Rip Y our Strip” and “Smart Sprinkling” programs, which were
developed by the Utah Rivers Council. The Rip Your Strip program encourages residents to replace their high-
water-consumption parking strip with a more drought-friendly, low-water-use parking strip. The Smart Sprinkling
program also encourages wise water use by teaching smart watering techniques that decrease the amount of water
wasted on watering lawns.®

Water Rate Structure

The current water rate in Ogden City is an increasing block rate structure, with thefirst tier priced at $0.27 per
thousand gallons and the highest tier at $1.80 per thousand gallons.** The minimal price increase from onettier to
the next is not large enough to send a strong conservation price signal that adequately reflects the value of water to
consumers. Adjusting the blocks so that there is a noticeable increase from one tier to the next would more
effectively convey the value of water to consumers and likely encourage further water efficiency.

Ogden is currently in the process of conducting a water rate study to investigate arevision of its current water rates
and rate structure. The city has hired an outside consultant to conduct the study.

The Jordan River Basin

The Jordan River Basin is surrounded on the east by the Wasatch Mountain range, on the south by the Traverse
Mountains, on the western edge by the Oquirrh Mountains, and on the northwest by the Great Salt Lake. The
Wasatch Range assists the basin by capturing the moisture-bearing westerly winds that provide the majority of the
valley’s crucial water supply.®

The Jordan River is 44 mileslong and flows north from the outlet of Utah Lake to the Great Salt Lake. Seven major
tributary streams feed the river (Little Cottonwood Creek, Big Cottonwood Creek, Mill Creek, Parleys Creek,
Emigration Creek, Red Butte Creek, and City Creek), asdo 13 smaller streams. More than 97% of the surface water
supply in the valley is provided by these sources.®® Additionally, the Jordan River Basin is home to multiple
marshes, ponds, and wet meadows that provide habitat for a variety of wildlife. In total, the basin has about 28,100
acres of wetlands/riparian areas and approximately 15,000 acres of open water (including the Great Lake).® If these
resources continue to be depleted through the extensive growth in the Jordan River Basin, residents and wildlife will
be adversely affected.

Aside from the plethora of wildlife that rely upon the water resources of the Jordan River Basin, Utah residents
enjoy fishing, camping by streams, and frequenting hunting clubs on the Jordan River.®® Since recreational
activitiesinvolving water are limited in the Jordan River Basin, the available water to enjoy these activities must be
safeguarded against depletion.

Today, most of the surface and groundwater sources are fully appropriated and developed in the Jordan River Basin.
The limited water supplies of the region are being further stressed by rapid population and economic growth along
the Wasatch Front. Meeting future water needs requires early planning to ensure all aspects are considered:
economic and financial constraints, environmental impacts, and water resources.

Conservation is essential to ensure adequate, cost-effective and reliable supplies for present and future generations.
And other options exist for meeting new municipal growth. As demand for water in urban areas increases, the
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historical application of water for irrigation is beginning to change to municipal and industrial (M&1) uses. Irrigated
lands are decreasing in size just as municipal and industrial water needs are increasing, allowing the conversion of
irrigation water suppliesto M&I purposes. Agricultural transfers may be a viable source of water for urban areasin
the yearsto come.

Water Resources

Groundwater supplies approximately 20% of the developed water supply in the basin, making it an important water
source for the Jordan River Basin.*® The total annual groundwater supply is estimated by the state of Utah to be
168,500 acre-feet.”® The aquifer is recharged by the Wasatch Range, the Oquirrh Mountains, and the Traverse
Mountains. Main sources include seepage from mountain bedrock, waterways, irrigated fields, and precipitation,
plus subsurface water flow from Utah Valley and mountain streams.”

Groundwater must only be withdrawn at arate that will alow it to be naturally replaced over time. If it is withdrawn
excessively, supplies may become contaminated and water quality will deteriorate. The groundwater withdrawalsin
1995 of 134,500 acre-feet are thought to be very close to the annual average production of the principal aquifer.
Furthermore, if al of the approved unperfected water right claims to the Salt Lake Valley groundwater were to be
developed, the groundwater withdrawals could top 387,500 acre-feet, which far exceeds the estimated annual
recharge of the aquifer.”

Groundwater sources in the Jordan River Basin are supplemented with local surface water and imported surface
water. The average annual local surface water runoff from the Jordan River is 308,000 AF, the Wasatch Mountain
streams supply 173,400 AF, and the Oquirrh Mountain streams provide 4,400AF."” Approximately 171,100 acre-
feet of water isimported to the Jordan River Basin from other sources, including Deer Creek Reservoir, which
delivers 61,700 acre-feet; the Central Utah Project, which is capable of delivering an annual average of 70,000 acre-
feet or more during times of drought; the Welby-Jacob Exchange, which delivers 29,400 acre-feet; and Tooele
County, which supplies 10,000 acre-feet of water to the basin.”

Figure 7. Water Resources in the Jordan River Basin
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In 2003, the total potable water use within the basin was 223,719 acre-feet while the total amount of non-potable
water use was 20,860 acre-feet. The total municipal and industrial water use for 2003 was 244,579 acre-feet.” The
total water use for agricultural purposes in 2002 was estimated to be 56,000 acre-feet annually.” Intotal, it is
estimated that the Jordan River Basin water use was 300,579 acre-feet per year.”’

Future projections by the state show that the Jordan River Basin will have a surplus of water through 2020. By 2050,
estimates indicate a basin-wide surplus of 34,000 AF, but the Jordan Valley Water Conservancy District (JVWCD),
located within the basin, will have a deficit unlessit can reach sharing agreements with other utilities within the
basin.”
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JVWCD is predicted to exceed existing water supplies by 2025, with a possible deficit of 23,911 AF by 2050. On
the other hand, it is estimated that the Metropolitan Water District of Salt Lake and Sandy (MWDSLS) will have a
surplus of 41,544 AF in 2050.” However, MWDSL S uses a different planning method that is based on low-water
years and, as aresult, does not forecast a water supply surplus within its service area.

Based on the Utah Water Demand Supply Model by the Division of Water Resources, in the year 2000, Salt Lake
County had areliable water supply of 322,637 AF and an annual demand of 261,584 AF. Predictions for the year
2020 place the water supply at 421,537 AF with an annual demand of 339,730 AF; in 2050 Salt Lakeislikely to see
awater supply of 413,337 AF with ademand of 397,370 AF. Although these predictions give Salt Lake County a
surplus of water into 2050, the surplusis significantly lower in 2050 than that seen in 2020.%

Figure 8. Water Demand and Supply for Salt Lake County
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Six aternatives have been investigated by the state of Utah for meeting the needs of future water users. Jordan
River water could be developed for commercia and industrial purposes such asirrigation, but coststo treat the water
to an acceptable level for drinking water are expensive. Another ideaisto buy water rights for the Jordan River,
leaving the water in Utah Lake and transferring the water right to groundwater withdrawals within Utah County.®*
Wasatch Range streams have been explored for additional development; however, it has been determined that
limited supplies are available, and additional storage would be necessary to effectively develop the available water.®

Artificial groundwater recharge is currently being pursued in a project that produces an average of 5,800 acre-feet
per year. Spring runoff water is treated from canyonsin Salt Lake County and then injected into the aquifer to
supplement supplies.®® The development of the Bear River has also been identified as a potential water source, but
would come with significant impacts. The project entails constructing a pipeline or canal from the Bear River to
Willard Bay Reservoir, a water treatment facility in Weber County, and necessary delivery infrastructure to transport
the treated water to its final usage point.®* Water reuse has great potential to make water supplies last beyond
expectations. Reusing treated wastewater for municipal and commercial water needs, such asirrigation, can greatly
increase the amount of drinking water that is saved for drinking purposes. Another cost-effective alternative for
meeting the needs of future water users is conservation.®

Federal Water Planning and Development

Federal agencies have traditionally played arole in the planning and development of the Jordan River Basin.
Historically, this role has been one involved in the construction and development of the area. It has recently changed
to arole in management, preservation, conservation, and maintenance of the basin.®

There are multiple federal agencies that have management responsibilities and regulating authority. The Bureau of
Land Management manages 9,778 acres of public lands and resources in the Jordan River Basin.®’ The Bureau of
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Reclamation has four programs for water resources. investigations, research, loan, and service programs.
Investigations look into water resource projects, including environmental assessments; research programs look into
water project design, construction, and power sources; loan programs help to provide federal financing to projects;
and service programs provide data, procedural knowledge, and know-how regarding certain projects.® The Forest
Service and the U.S. Geological Survey aso play arole in the Jordan River Basin. The Forest Service manages
95,533 acres of the Wasatch-Cache National Forest and is responsible for authorizing the construction and operation
of reservoirs, conveyance ditches, and other water resource developments.® The U.S. Geological Survey hasa
Water Resources Division that examines when surface water and groundwater occurs, the amount and distribution of
the water, and its movement.®

Agricultural and Industrial Water Use

Widespread urban growth in Salt Lake Valley has slowly taken over agricultural landsin the area. The acreage of
land in agricultural production in the Salt Lake Valley is predicted to decrease substantially over the next few
decades and result in a considerable amount of water available for urban uses. See Section 2 for more details.

Almost all of the water used for agriculture purposes comes from the Jordan River.” However, the change in land
use has caused a change in the amount of water that is needed for irrigation purposes. Water that was once used to
irrigate farmlands is now available to be used for municipal and industrial purposes, although the cost of treating
Jordan River water to drinking water standards is often expensive.

Industrial practices, such as mining and manufacturing operations, use large amounts of water for processing,
washing, and cooling. Industrial water use in 1995 was predicted to be atotal of approximately 55,100 acre-fest.
Thisincludes privately held water rights, the public water supply, and water imported from Tooele County.* It is
assumed that industrial water use will increase as population increases, defining the need for industry practicesto
implement water-saving techniquesin their operations.

Water Conservation/Education

Water use reductions need to be made today to ensure resources last into the future. If Utah residents do not take
advantage of water conservation opportunities, water resources in the Jordan River Basin will be worn thin.

With the growing urban devel opment, agricultural lands have been diminishing, thereby decreasing the amount of
water needed for agricultural irrigation. In 1995, agricultural water demand in the Jordan River Basin was 126,500
acre-feet and is expected to decrease to 71,000 acre-feet by the year 2020.%

Conservation of municipal and industrial water is necessary to meet the growing needs of a growing population in
the Jordan River Basin. In 2000, the average water demand for M& | water in Salt Lake County was 261,584 acre-
feet. If water consumption patterns stay the same into the future, the total M& 1 water use is expected to increase to
331,530 AF by the year 2020 and 398,644 AF by 2050.** System losses need to be monitored and fixed, irrigation
systems should be made more efficient to decrease unnecessary water loss, and water pricing incentives should
encourage wise water use.

There are various water-saving methods that can be implemented to reach conservation goals. Wastewater reuse for
municipal, industrial, and agricultural purposes, especialy irrigation, isa viable option that conserves high-quality
water for drinking purposes and uses lower quality treated wastewater for other purposes.®® Similarly, secondary
water systems use untreated water of moderate quality for outdoor uses, such as watering lawns.®

There are also actions that all residents can take in their own homes that will help to conserve large quantities of
water. Water-saving techniques include installing low-water-use toilets and showersin the house, improving
landscape habits, using landscape plants that require low amounts of water, and ensuring no leaks in plumbing.”’
Following restrictions on water use during times of hot summer heat also helps to save important water supplies that
are easily lost to evaporation.
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Water suppliers can aso implement plans to conserve water. A conjunctive use strategy allows suppliersto
accumulate groundwater during wet years and then use the supply as a supplement to surface water suppliesin dry
years.® Water pricing schemes may also help to conserve water suppliesif they provide an incentive for the
consumer to conserve. For example, an increasing block rate charges more money for larger volumes of water
consumed, encouraging the user to stay within alower usage block.®

Salt Lake City

Salt Lake City is situated in northern Utah, at the
southeast end of the Great Salt Lake. It isthe state
capital as well as the most populous city within the
state. The city stands tall at an elevation of 4,390 feet
above sealevel and isvirtually surrounded by
mountains. To the east are the Wasatch Mountains,
after which the Wasatch Front is named; to the west,
the Oquirrh Mountains; and traversing the southern
part of the valley between the ranges on the east and
west, the Traverse Mountain range.

Water Resources

Salt Lake City utilizes four local sources for its water needs: approximately 57% is drawn from City Creek, Parleys
Creek, Big Cottonwood Creek, and Little Cottonwood Creek; around 27% is from the Deer Creek Project 40 miles
southeast of Salt Lake City; and the rest comes from flowing wellsin the artesian basin southeast of Salt Lake City
plus deep wells on the city s north and east benches.’® Twenty-five wells provide 10% to 15% of Salt Lake City’s
annual water supply.'®

Figure 9. Water Resources of Salt Lake City, Utah
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There are also severa projectsthat Salt Lake City usesto acquire water from the Colorado River. The Metropolitan
Water District of Salt Lake and Sandy (MWDSLS) has rights to the Provo River Project for 61,700 acre-feet of
water.® However, for planning purposes, MWDSL S has determined only 30,850 AF of that to be afirm yield.'®
Water from the Provo River is part of the Deer Creek Project which accounts for 27% of Salt Lake City total water
resources. MWDSL S also has rights to 20,000 acre-feet of project water from the Central Utah Project-Bonneville
Unit starting in 2007, distributed in 4,000 acre-foot increments over a five-year period.'® Water from the Central
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Utah Project’s Jordanelle Reservair is expected to provide water to meet population growth through the year
2025.'%

Water Use

The mgjority of water in Salt Lake City (52%) is sold to the residential sector. The single-family residential (SFR)
sector used 12.6 billion gallons (38,600 AF) of water in 2005, a 12.5% reduction from the 2003 amount of 14.4
billion (44,141 AF). Per-capita use in the SFR sector has aso decreased over the past three years from 218 GPCD to
190 GPCD. It is estimated that roughly 42% of water used in the SFR sector is for outdoor purposes.'®

Figure 10. SFR Total Water Use in Salt Figure 11. SFR Per-Capita Water Use in
Lake City, 2003 and 2005 Salt Lake City, 2003 and 2005
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The commercial sector isthe next largest in Salt Lake City, with 24% of total water use within the city or 5.6 billion
galons (17,188 AF) in 2005. The industrial sector used only 4% (963 million gallons) of the city’s overall water,
while 20% (4.6 billion gallons) was used by the ingtitutional sector. Ingtitutional water includes water to the
University of Utah and other educational institutions located throughout the city. All sectors have seen adeclinein
overall water use from 2003 through 2005.*%"
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Figure 12. Total Water Use by Sector in Salt Lake City, 2005
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Given current use patterns, it is expected that the Salt Lake City water system will need to be able to distribute a
maximum daily flow of 315 million gallons per day (MGD) by the year 2030, a 43% increase over the 1995 peak
flow of 220 MGD.*® However, with conservation, the water district estimates that peak flows could be reduced
substantially to 271 MGD.'*®

If levels of use remain constant at 2000 levels, 152,900 AF (49.8 hillion gallons) will be needed to meet demand in
2030. It is estimated that, with conservation measures, future demand will decrease more than 23,000 AF to 129,700
AF (42.2 billion gallons) by 2030.*° Meeting water needs of the future is a daunting task for water providers.
Continued service at growing levels will necessitate facility repairs, expensive replacements, or upgrades. Reducing
future demand will reduce the stress placed on the system and decrease utility costs.

Water Conservation

Over the last decade, the Salt Lake City utility has dedicated a great deal of resources toward water conservation
programs. Best management practices have been established for a number of different users, along with ordinances,
education, and incentive programs that target others.

One example of working towards water efficiency throughout Salt Lake City isthe free water check program offered
by the Jordan Valley Water Conservancy District, Central Utah Water Conservancy District, and the Salt Lake
Department of Public Utilities. During a water check, a specialist visits each residence to determine the sprinkler
output, efficiency, soil type, and hose and sprinkler pressure of each individual irrigation system. The service isfree
of charge and hel ps residents have the most water-efficient irrigation schedule possible, thereby saving great
amounts of water.™™*

Another conservation program that encourages wise water use is the rebate program created by the Central Utah
Water Conservation District in 2003. The Landscape Irrigation Product Rebate Program helps reduce the cost of
purchasing water-conserving, landscape-irrigation equipment and is accessible to residents living in Salt Lake
County and Utah County. In the past, the conservation district has issued rebates on conservation controllers that
allow multiple start times and rain delays, plus have a soil moisture sensor. Rebates are also allowed for smart
controllers with built-in moisture sensors, access to weather stations, and moisture sensor kits that are added to
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existing systems. Residents can a so receive money back on pressure regulators for irrigation systems and low-
precipitation, stream-spray nozzles that replace less efficient, older style sprinkler spray heads."'#***

Local ordinances also play arole in water conservation throughout Salt Lake City. One local ordinance in the city
requiresthat all water cooling systems that have atotal capacity exceeding one and a half tons per hour be equipped
with evaporative condensers, cooling towers, spray ponds, or similar water conservation equipment. If acritical
water shortage develops within the public water supply system, all systems that do not meet this conservation
requirement will be shut down by the city.™*

Another ordinance adopted by Salt Lake City is alandscape regulation that requires 80% of trees and shrubs used in
landscaping to be drought-tolerant species. Turf isrestricted to areas where the slope is less than 50%, and irrigation
systems are required to use water efficiently (although efficiency is not defined). **° In addition, landscape plans
must be submitted for approval by the city of Salt Lake and must include a comprehensive plant list, total irrigable
area, and total area of turf. Irrigation systems must also be approved and kept in good operating condition to ensure
optimal efficiency.™'

Additionally, in times of drought, the mayor is permitted to implement further restrictions on water use that will
conserve threatened resources. ™’

Water Rates

Salt Lake City utilizes a seasonal water rate structure with a flat rate during the winter months and an increasing
block rate during the warmer irrigation months of April through October. Those customers who use more than 6,732
gallons a month are encouraged to conserve, as the price per water unit increases above this amount. During the
summer, the increasing block rate structure that is in effect al'so sends a conservation message to consumers: as they
use more, they are charged more per unit during the irrigation season. Although conservation is encouraged through
the pricing scheme, the small price increase from one tier to the next is not large enough to send a strong
conservation price signal that adequately reflects the value of water to consumers. Adjusting the blocks so that there
is anoticeable increase from one tier to the next would more effectively convey the value of water to consumers and
likely encourage further water efficiency. Currently those consumers who consistently use less than 6,732 gallons a
month do not see a benefit for their conservation, since the cost per unit is the same from winter to summer.

Salt Lake City has pioneered many conservation programs and has long been a leader in water conservation along
the Wasatch Front. As aresult, the city has made great stridesin reducing its per-capita water use both system-wide
and in the residential sector. Water sales to single-family residences have steadily declined over the last three years
and SFR per-capita use fell below 200 GPCD in 2005.

Although Salt Lake City is taking a multi-faceted approach to water conservation—targeting not only residential but
also commercial, industrial, and institutional sectors—there is till more that the city can do. Animproved rate
structure would send a conservation message to consumers that water should not be wasted, while also keeping bills
affordable for those on fixed incomes.™® With a population of 287,200 in 2005, if Salt Lake City were to reduce its
system-wide per-capita use by ten gallons per person, it could save one hillion gallons (3217 AF) of water annually.
Thisisan attainable goal, as the city saw a 21-GPCD reduction from 2004 to 2005.
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Taylorsville
o

The city of Taylorsvilleislocated in Salt Lake County,
| approximately ten miles south of Salt Lake City. Although
this city of 60,000 was incorporated just ten years ago, it is
now the fourth largest in the Salt Lake Valley and the eighth
| ( largest in Utah.™™® Taylorsvilleislocated at the southern
/‘ . '\ most part of Salt Lake Valley at 4,295 feet above sea level.
L

Water Use

Water servicein Taylorsville is provided by the Taylorsville-Bennion Improvement District (TBID). The total
service area of TBID is 13.5 square miles, including service areas just outside the city. Approximately one-third of
water sold by TBID (5,000 AF) is purchased from the Jordan Valley Water Conservation District. The remainder of
water supplied by TBID originates from local groundwater sources.

Taylorsvilleis primarily aresidential community; thus, the vast majority of its water is used by the residential
sector. In 2005, TBID sold 12,258 AF (3.9 billion gallons) to the residential sector. With TBID serving 70,000
people annually, it has a system-wide per-capita water use of 156 GPCD.'® Thisis a 15% decrease from 2003
residential use figures of 183 GPCD.'**

Figure 13. Water Use in Taylorsville, 2003 and 2005
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A small portion of water is sold to the commercial, industrial, and institutional sectors each year, totaling 2,600 AF
(852 million gallons) annually. Eight industrial sites and nearly 700 commercial and institutional accounts are
supplied water.

Water Conservation
The City of Taylorsville has afew conservation programs currently in place. These include a drought response plan,
irrigation requirements, and a free water check program.

The Taylorsville drought response plan (updated in 2006) lays out a six-stage plan to help the city deal with various
levels of drought. Phase 1 asks for the voluntary reduction of water from all community members. Phase 2
recommends that large users, such as parks, golf courses, and schools, modify their patterns of water use so that
demand in the distribution system is reduced. During Phase 3, it is recommended that no outside watering take place
between 10 am. and 6 p.m. and watering days may be assigned. Phase 4 makes a request for specific voluntary

water use reduction. A reduction in water use is not mandated until Phase 5, with enforcement beginning in Phase
6.122
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Irrigation requirementsin Taylorsville include an ordinance that says automatic sprinklers must be used in irrigated
areas and they must be equipped with arain sensor that turns off the system when precipitation occurs. Drip
irrigation is also required around all shrubs, trees, and ground cover.*?® Drip-irrigation systems are more efficient
than other systems because they apply water slowly and evenly to the roots of the plant, losing practically no water
to runoff and evaporation.

The free water checks offered by TBID are also aimed at increasing water efficiency of individual irrigation systems
in Taylorsville. Any resident can make a phone call to request a water check free of charge. During the check, an
irrigation specialist will visit an irrigation site to calculate the specific sprinkler output and efficiency, soil type, and
hose and sprinkler pressure of any residential, commercial, industrial, and institutional landscape to determine
improvements that can be made.** If the residents take advantage of the water check program, the potential water
savings can be great.

West Jordan, Utah

West Jordan is arapidly growing suburb located 18 miles southwest of Salt Lake City and south of Taylorsville, at
an elevation of 4,330 feet above sealevel. With a population of 96,000, it is the fourth most populous city in the
state.’® Nearly 28,000 of these residents have moved to West Jordan since 2000.'% The city is primarily residential,
but has a few large industries within the city limits.

Water Resources

The city of West Jordan receivesits potable water from four sources: the Jordan Valley Water Conservation District,
the City Well field, Little Cottonwood Creek, and the Proctor well. West Jordan currently has six non-potable water
sources: canal shares, the cemetery spring, Steadman well, the Jordan River well (not currently in use), the Sugar
Factory well, and Well #1 (not currently in use).™?’

It is projected that by the year 2030, total annual water use of the city is likely to double, and current available
sources will be insufficient to supply future water demands. A review of potential sources of supply reveals that
there is more than enough capacity to meet future demand. Potential potable water sources include multiple wells,
the Jordan Valley Water Conservation District, groundwater development, and Little Cottonwood Creek. Potential
non-potable water sources include various wells, land drains, canal shares, a water right dedication policy, and
wastewater reuse.’”® The city of West Jordan currently has no existing or planned reuse, conjunctive use, or aquifer
storage and recovery operations.'®

Water Use

The total amount of water extracted from supply sources in 2005 was 17,020 acre-feet (5.5 billion gallons) while the
total water sold was 16,418 acre-feet (5.3 billion gallons). Some 3.5% of the total water delivered was unaccounted-
for water lost by hydrants, line leaks and breaks, and testing."*

In 2005, West Jordan had aretail service area population of 85,418. The total number of retail accountsin 2005 was
18,151, a combination of single-family residential accounts (17,049), multi-family accounts (98), and combined
commercial accounts (1004). The city has no agriculture accounts and no wholesale accounts.™*

In 2005, the city of West Jordan sold atotal of 9,581 AF (3.1 billion gallons or 145 GPCD) of water to the single-
family residential sector. Of thistotal, 4,366 AF (1.4 hillion gallons) was for indoor use only and 5,215 AF (1.7
billion gallons) was used for outdoor water use. Multi-family residences used atotal of 1,245 AF (405.7 million
galons), which includes the estimated 867 AF (282.5 million gallons) used for indoor use. The estimate for indoor
usage among residents was 118.5 million gallons per month.*** System-wide per-capita use in West Jordan was 177
GPCD in 2005.
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Figure 14. Water Use by SFR and Multi-Family Residential Sectors
in West Jordan, 2005
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Given that West Jordan is projecting smaller lot sizesin the future, which typically resultsin lessirrigable acreage,
per-capita use for outdoor water use has great potential for continued savings. Currently the average lot sizeis .24
acre; however, the city is projecting that new homes will be built on smaller lots. West Jordan expects to have 66%
of lots at .24 acre and 33% of lots at .18 acre in the future.

In 2005, 5,592 acre-feet (1.8 billion gallons), which includes 356 acre-feet of free-of-charge water for city parks,
was used for the commercial sector. The commercial sector in West Jordan includes virtually al accounts that are
not single-family residential or duplexes. The lack of billing to the city parks department is an area that West Jordan
could improve upon. Implementing a billing process for the city would heighten awareness among parks employees
and encourage the city to practice water conservation on public grounds.

The city of West Jordan used an estimated 1,500 AF (488.7 million gallons) of secondary water in 2005. Secondary
water is currently not metered, but West Jordan is pursuing cost sharing with Utah Division of Water Resources for

meters.™*® Implementing meters for secondary water use will help West Jordan to make sure its use is monitored and
conservation can be encouraged through pricing schemes.

Future plans for expansion of a secondary system include a possible expansion to parks, schools, and large
landscapes. In a study that examined the cost estimates to expand the secondary water system, two separate plans
were looked at in depth. Initially, West Jordan chose to proceed with the less costly plan that concentrates on
providing secondary water only to those areas where “dry-piped” systems areinstalled already.®* In general,
residents have been supportive of secondary water, but few understand the costs involved.

History of Conservation Programs

In 2003, the city of West Jordan’ s total system-wide water consumption egqualed 195 GPCD. The city has set agoal
for 2025 of a 13% reduction to 170 GPCD. Category goals for 2025 include 135 GPCD for single-family residences
and duplexes, 95 GPCD for condos and apartments, 10% reduction for non-residential users, and individual goals
that will be negotiated with large users, such as Fairchild and Dannon.™*

In an effort to meet its per-capita water use goal by 2025, West Jordan has established an ascending block rate that
encourages water conservation through increased cost for increased water use.*® Although West Jordan’s water rate
structure is classified as a conservation rate, the 2004 Water Conservation Plan update recommends an assessment
of the size of the tiers and the charges of the tiers so they can be adjusted to more accurately correspond to the true
cost of providing water during the height of summer demand.*®’ This study was completed in the fall of 2006, and
recommendations for a more progressive conservation rate structure were to be brought before the city council in
late 2006. Under this proposed structure, any money generated from water salesin the highest tier will go toward
funding water conservation.

The city has also proposed atimeline to implement alist of high-priority conservation efforts. In addition to
adjusting billing tiers of the water rate structure, West Jordan set agoal to continue annual water rate adjustmentsto
meet costs. Long-term goals include establishing a public education program, upgrading city park irrigation systems,
conducting an American Water Works Association water loss control study, and implementing multiple rebate

programs.*®
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Asof July 21, 2005, West Jordan implemented a new landscape code that affects landscaping and irrigation design
for al new construction and expansions of commercia and municipal properties (all developments except single-
family and two-family residences). The goal isto promote water conservation through smart landscape planning,
efficient irrigation systems, and careful water management. The ordinance requires that no more than 50% of
landscaped areas may be turf grass, and at least 80% of the plants in the non-turf area must not require large
guantities of water. Above-ground sprinklers are prohibited on park strips narrower than eight feet to reduce water
waste, and at least 10% of landscaped area must have plant coverage, not including tree canopies. There are
additional requirements for landscapes over 1,000 square feet.**

Several new water conservation rebate programs started in September 2006, including a $50 rebate per toilet if
replacing an older, high-flow toilet with alow-flow toilet, and an irrigation product rebate offered by Central Utah
Water Conservancy District. Future rebate programs include water-wise plant coupons to encourage the use of low-
waterlﬁ)(IJants and low-flow nozzles provided free of charge to any restaurant or grocery store willing to install

them.

Existing conservation measures also include a full-time water conservation coordinator, water conservation
committee, universal metering, meter replacement, irrigation audits, best management practices, school education
programs, conservation pricing, secondary water (non-potable), zoning and growth planning, and industrial water
use planning.**

The current water conservation programs in West Jordan are effectively reducing per-capita consumption,
decreasing water use for the fifth year in arow. The city is currently using 177 gallons per capita per day, down 22%
from the base year 2000. Thisis approaching the city’s goal of a 25% reduction in per-capita consumption from the
2000 base year of 226 GPCD.**? During this same period, the city spent $600,000 on conservation, including
$500,000 for payroll and $100,000 for programs.™* The conservation budget increased over the five-year period,
with $76,800 being allocated for programs in 2005.

In 2005, 21 of the 27 city parks that rely solely on culinary water for irrigation used 2% less water than in 2004.'*
Six of the city’s parks use culinary water to supplement secondary water use. There was an increase of 5.4% in
water use for 18 facilities and properties tracked by the water department; however, this has been attributed to
construction of the new justice center and itsirrigated landscape.**®

Aside from the strides the city is making towards reducing its per-capita water consumption, local businesses are
also taking steps to reduce their water use. For example, Fairchild Semiconductor isin the process of completing
two water savings projectsin an effort to reduce water consumption. The first project involves the installation of
new spray process tools that minimize the amount of water needed to process a semiconductor wafer. The new spray
process tools will use approximately 200 gallons of de-ionized water to process 150 wafers, compared to 1,100
gallons per 50 wafers used in the current wet bench process. Thisis roughly a 94% water savings per wafer
processed.'* The second project will install areclaimed water system to reuse de-ionized water from the production
areain mechanical support equipment. Replacing city water with reclaimed water will save 1.3 million gallons of
water per month.*” Thiswill not only save water but also save company money as well.

West Jordan has made significant steps towards water efficiency in the last few years. However, the city still has
room for continued improvement. By billing the city parks department for the water they use, the parks employees
will become more aware of value of the water and use it more efficiently. Thisisimportant not only because of
more conservation potential realized, but also because the employees will act as role models for the community.
Additionally, the city has adopted a landscape ordinance that applies to all new commercial accounts. Expanding
this ordinance so that it also appliesto new single-family residential and duplex units would greatly increase the
water savings, without impacting the quality of life for residents. West Jordan should continue to implement strong
incentive-based programs that encourage residents to use water as efficiently as possible. Expanding its rebate
programsis one path forward.
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Conservation Savings Potential®

Using water-use data and population projections, it is possible to determine a conservation savings potential for the Wasatch
Front for current and future residents. The Wasatch Front has a high potential for indoor water savings, asits current single-
family residential (SFR) indoor water use accounts for nearly half all SFR water use. Western Resource Advocates cal culates
that residents along the Wasatch Front could save more than 73,000 AF annually by the year 2030 by continuing to improve
the efficiency of indoor water fixtures. Outdoor water use in the Wasatch Front area accounts for the other half of all SFR
water use. Increasing the efficiency of irrigation systems and encouraging use of drought-tolerant plants are two ways that
Wasatch Front residents could further reduce their outdoor water use. Nearly 76,000 AF annually could be saved along the
Wasatch Front by 2030 if 50% of SFR homeowners converted half of their irrigated turf to native, drought-tolerant
landscaping. Collectively, improving efficiency indoors and out along the Wasatch Front could save 149,000 AF annually by
2030!

Based on the preliminary data highlighted throughout this report, there are cost-effective, viable alternatives to large scale
development of free flowing rivers. While conservation may not provide enough water to meet all future needs, it is a useful
tool for reducing demand, saving money, lowering treatment and delivery costs, and meeting new needs quickly. Agricultural
transfers and reuse projects can help meet substantial additional water demands, as explored further in Section 2 and Section
3 that follow.

Recommendations for Urban Water Conservation

Many communities along the Wasatch Front have begun active demand management and efficiency programs aimed
at lowering per capita water use. Others have conservation programs till in their infancy. While there is no “one-
size-fits-all” solution, a strong focus on water conservation is an important part of municipal water planning, and all
communitiesin this arid region should take it seriously.

Conservation means more than addressing challenges with aging, leaky infrastructure. It is important to encourage
efficiency, both indoors and out. When city agencies (controlling parks and public buildings) and residents do their
part to reduce water use, it sends a powerful message about the value of water.

Thefirst step for most citiesis increasing knowledge. We would strongly encourage Logan, Taylorsville, and Ogden
City to embark upon public awareness and demand-side management measures. More data collection by the utilities
will help measure use, conservation savings, and assist goal-setting for the future. We also encourage cities across
the Wasatch Front to lower system lossesto 10% or less.

Salt Lake City has a solid conservation program that targets residential as well as commercial and industrial sectors.
Over the last few years, it has seen arapid decline in per-capita use. The city has set a modest goal of a 25%
reduction in per-capita water use by 2050 (from the 2000 baseline) and has already realized much of that savings.
We encourage the city to set a new conservation goal, of 30% or 35% below 2000 levels.

West Jordan has a strong conservation program that is effectively reducing water demand within the city. The city
has taken steps to improve its water rate structure to send a stronger conservation price signal and is planning to
implement additional rebate programsin the future. Expanding the existing landscape code to include single-family
homes would likely lead to substantial water savings during the irrigation season. Additionally, continued work with
the two mgjor industrial users, Dannon and Fairchild, to improve efficiency in their manufacturing processes could

1 WRA calculates conservation savings potential by comparing current indoor per capita use and future anticipated
indoor per capitause. The differenceisthen multiplied by the current population. For future residents, the assumed
baseline islower due to recent indoor appliance regulations; consequently the savings for new residentsis lower that
that for existing residents. The outdoor savings potential is calculated by using the irrigation needs for (1) all
bluegrass, (2) landscapes with both bluegrass and Xeriscape and (3) all Xeriscape yards, based on the
evapotranspiration rate for the Wasatch Front and the current average SFR irrigable acreage of 7876 square feet.
Potential outdoor savingsis equal to the water that would be saved if half of the SFR homesin 2030 moved from the
baseline to alandscape with 50 percent bluegrass, 50 percent drought tolerant plants. For full methodology please
see the technical appendix of Facing Our Future at http://www.westernresourceadvocates.org/facingourfuture/
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also further reduce demand, while sending the message that all members of the community, not just residential
members, need to use water wisely.

Cities across the Wasatch Front should make use of many more conservation tools. Water rate structures—with
steeply inclining block rates—are underutilized. Effective block rates reward water-thrifty customers and send a
strong price signal to othersto conserve. Most cities till 1ack city ordinances—widespread in other parts of the
southwest—that set reasonabl e limits on water-loving bluegrass, require soil amendments prior to planting, and
encourage watering at the coolest times of day. And cities throughout the region have used rebate programs to
encourage the replacement of inefficient indoor water appliances. In sum, thereis till great room for improvement
as Utah citieslook toward their conservation future.
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Section 2 — Transfers of Water from Agriculture to Urban Uses

Introduction

The boundaries of western cities are fairly well demarcated by a dramatic decrease in population and a land use shift
to agriculture. The “empty” spaces surrounding western cities tend to present the invitation for urban expansion. As
the population of western citiesincreases, there is a proportionate increase in demand for new housing and the
infrastructure necessary to serve the new developments.

Most water developed for human use in Utah is applied to agricultural uses. Indeed, agriculture is estimated to use
about 80% of currently developed water supplies.** Cities and towns use significantly less, but are on a steep
upward-growth trend. As cities' water demands grow, transfers of water from agricultural uses will meet alarge
amount of new urban water demand. The state projects nearly 400,000 acre-feet (130 billion gallons) each year may
no longer be applied to agriculture by 2050 in the four river basins on the Wasatch Front.**® Much of this water may
be available for fast-growing cities through what many call ag-to-urban water transfers.

Water experts speak of ag-to-urban transfersin one of three categories: (1) land and water conversions, (2) water
sales, and (3) leases or fallowing agreements. The first two categories result in permanent transfers; leases and
fallowing are temporary transfers.

Conversions describe land being converted from agricultural to urban use. Many communities along the Wasatch
Front grow onto previously irrigated land because mountains, rivers, and lakes limit growth in other areas.™® And,
when land use is converted, very often the water rights associated with the land are also converted to meet the new
land use. A study by the Utah Division of Water Resources notes that “much of the increased water supply
requirements brought on by growth in Utah can be satisfied by . . . conversion.” ™"

Water sales, by comparison, transfer water rights from one user to another regardless of land use changes. Sales
from agriculture require taking some agricultural land out of production as water is sold to meet water needsin
another location.*

Water leases or fallowing agreements are a third type of ag-to-urban transfer. In Utah and other western states,
water leases often take the form of a“dry-year” lease, where a city agreesto pay for the option to interrupt normal
agricultural water use to meet a city’s short-term needsin dry years—these arrangements are thus often called
“interruptible supply” agreements. Fallowing, in contrast, involves a group of irrigators agreeing to let a certain
percentage of their land lie fallow and lease the unused water to a city.

Collectively, conversions, water sales, and leasing/fallowing agreements will meet alarge percentage of future urban
water needs on the Wasatch Front. The remainder of this section explores the actual volumes of water that are likely
to be transferred from ag-to-urban uses by 2050 plus the legal and institutional framework inside which these
transfers will happen.
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The Increasing Pace of Transfers

Agricultural land along the Wasatch Front is disappearing quickly. The before-and-after photos below of the Glen Eagle
Golf Course Community in Syracuse, Utah are emblematic of what is happening all across the Utah landscape.
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ickly becoming urban. The agricultural water rights associated with these lands need
to be converted to urban uses. These photos, taken around 1993 (left) and 1999 (right), show the rapid development of the Glen Eagle
Golf Course Community in Syracuse. Photo and caption text courtesy of Utah Division of Water Resources.
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In many areas of the basin, agricultural lands are qu

Table 2 reveals atremendous amount of irrigated acreage expected to leave production by 2050. Based on studies
performed by Utah's Division of Water Resources, in the four hydrologic basins on the Wasatch Front (Bear River,
Weber River, Jordan River, and Utah Lake), the cumulative reduction in irrigated land will be nearly 110,000 acres.">*

Table 2. Present and Projected Irrigated Land in Wasatch Front'*®

Acres Reduced

2050 By 2020 By 2050
Bear River 291,700 286,600 277,400 5,100 14,300
Utah Lake 146,800 132,200 101,100 14,600 45,700
Weber River 117,400 103,800 88,000 13,600 29,400
Jordan River 20,500 8,100 0 12,400 20,500
Wasatch
Front Total 576,400 530,700 466,500 45,700 109,900

The vast majority of currently irrigated cropland is used to raise feed (such as afalfa, grass hay, and pasture) for the
livestock industry.*® Thus, in avery real sense, along the Wasatch Front, we are growing houses in place of hay.

Utah’s Division of Water Resources estimates the amount of water required per acre of land for irrigated agriculture
is roughly the same as the water required for urban development on the same acre.™®” So, just how much water will
be made available for new urban and suburban uses?
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Water Available for Transfer to Urban Use

As Table 3 reflects, the Utah Division of Water Resources estimates that in the four river basins that are being
quickly urbanized, reducing irrigable cropland by 110,000 acres will result in areduction of diverted irrigation water
of at least 372,000 acre-feet per year.™™ If all this water were instead applied to residential and commercial uses, and
we assume each acre-foot would meet the system-wide needs of four to six people, 372,000 acre-feet could meet the
needs of between 1.5 and 2.2 million new residents.
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Table 3. Present and Projected Irrigation Water Diverted in Wasatch Front

Acre-Feet/Year Acre-feet Reduced
Basin 2000 2020 2050 By 2020 By 2050
Bear River 858,000 843,000 816,000 15,000 42,000
Utah Lake 523,000 471,000 360,000 52,000 163,000
Weber River 322,000 283,000 240,000 39,000 82,000
Jordan River 85,000 38,000 0 47,000 85,000
Wasatch Front
Total 1,788,000 | 1,635,000 | 1,416,000 153,000 372,000

State agencies are updating these projections, basin by basin. As updates are completed, the projection for the
amount of acreage leaving agricultural production isincreasing, asisthe projected water made available for other
uses. For instance, the most recent draft update for the Weber River Basin estimates a drop to 92,500 acres under
irrigation in 2020 and only 74,600 acres under irrigation in 2050 (estimates from the 2001 report were 103,800 and
88,000, respectively).’® Similarly, the projected reduction in water diverted for agricultural use in the Weber River
Basin between 1999 and 2050 will be significantly more in the Weber River Basin update than in prior estimates—
2004 estimates suggest 2050 diversions reduced by 200,000 acre-feet'®! (2006 estimates suggest diversion
reductions of 145,000 acre-feet'®).

In short, if the projected pace of conversion of land and transfer of water rights from agricultural to urban uses
across the Wasatch Front is likely to be higher as other basin water planning reports are updated, one could
reasonably expect the total reduction in use by agriculture across the Wasatch Front to be at least 450,000 or
500,000 AF per year.

But not all of this water will be available for use by cities; only a portion of it will be. Under standard irrigation
practice, much more water is either diverted from ariver or withdrawn from an aquifer and applied to cropsthanis
actually needed to grow crops. Across the West, as ageneral rule, roughly half of the water used for irrigation is
either evaporated or is transpired by the plantsin their growth. It is this water—that is consumptively used by
crops—that will be available for transfer to municipal uses. Water diverted and applied to crops, but not consumed
by them, is water expected to go back into the water system to be available for use by others.

The State Engineer’ s office uses aformula to determine the amount of water that is actually available for transfer.
AsTable 4 explains, if we assume that the actual consumptive use of each acre irrigated is, on average, about 2.2
acre-feet, it resultsin the following basin-by-basin totals. Note: As basin planning figures (like thosein Table 2 and
3) are updated, the projectionsin Table 4 can be expected to increase significantly.

Table 4. Projected Available Consumption by Basin in Wasatch Front

Acres Reduced Consumption  Consumption Consumption

By 2020 By 2050 Allowance Volume 2020  Volume 2050
Bear River 5,100 14,300 2.2 11,220 31,460
Utah Lake 14,600 45,700 2.2 32,120 100,540
Weber River 13,600 29,400 2.2 29,920 64,680
Jordan River 12,400 20,500 2.2 27,280 45,100
Wasatch Front Total 45,700 109,900 100,540 241,780
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In sum, over the next few decades a huge volume of water—a few hundred thousand acre-feet—will transfer from
agricultural to urban use. Ag-to-urban transfers, in several forms, will provide avery large supply of water to meet
new water demands along the Wasatch Front.

Legal Framework for Water Transfers

As noted previously, there are three ways Utah cities may transform agricultural water rights to urban use: (1) land
and water conversions, (2) water sales, and (3) leases or fallowing agreements. The first two result in permanent
transfers; by comparison, leases and fallowing result in temporary transfers. All three forms of transfer involve
water rights (which are defined and limited by their consumptive use) and must comply with Utah state law,
including avoiding harm to other water users when a transfer takes place.

Land and Water Conversions

A land and water conversion describes the process through which land changes from agricultural useto a
development for municipal use. This situation most often arises where growth has pushed beyond the existing city
boundaries into surrounding agricultural lands. Land and water conversions most often arise as the result of the
approval process for new developments. Because municipalities have the power to regulate land use and zoning,
new developments must obtain permission and/or variances to zoning before proceeding with construction.*®®

Prior to approving a development, municipalities are most often concerned with how the new development and
corresponding population growth will affect the city’ s resources, including water. As aresult, acity may require
assurances regarding the availability of water for new development through a Subdivision Water Certificate or
through a more general land and water conversion.

A Subdivision Water Certificate isissued by the State Engineer, after reviewing the impacts of the new devel opment
upon water use in the city as a whole and, more specifically, in the proposed development. Unlike aland and water
conversion, there is no requirement that the developer transfer the water rightsto the city. Instead, the devel oper
may retain the water rights himself, so long as there is some type of representative system available to citizens of the
proposed development. If the developer did not obtain rights through the acquisition of the property underlying the
proposed development, the city may require the devel oper to locate and secure sufficient water rightsto serve the
expansion in the proposed devel opment.

The Utah State Engineer has guidelines to direct the issuance of Subdivision Water Certificates.'® First, the
subdivision must meet and comply with all applicable statutes and ordinances. Second, a water system must have
been approved by the Water Quality Board.'™ Third, the developer must have received approval from the State
Engineer for achange in water use.® Additionally, the proposed sources of water must be of sufficient quality and
guantity to meet the needs of the proposed devel opment, in accordance with the regulations provided by the Utah
Division of Environmental Health.*®’ Fourth, the water source must be metered, and there must be an organization
created to continue to meter and supervise the water use.'®® Finally, the water right intended to supply the
development must be held by an incorporated water company who has the authority to act on behalf of the water
users through an elected or appointed board.*® If all of the above factors are satisfied, the city can be assured the
proposed development will not constitute an increased burden upon the existing city’ s water supply.

The second option for citiesis to establish aland and water conversion requirement for proposed developments.
Most often, land and water conversion requirements are implemented when the proposed development isto occur on
what was once agricultural land. It may, however, require the devel oper to seek outside water rights to serve the
development if none were obtained when the proposed development’ s underlying property was purchased.
Regardless of how the developer obtained the water right, the basis of the land and water conversion is that the water
right held by the developer will be transferred to the city in which the proposed development isincluded.

Land and water conversions are best described as an impact fee. Impact fees are most commonly used in the real
estate development context for the purpose of financially supporting a city in the face of the proposed expansion
and, therefore, are most often required before a city will approve a developer’s project.*® A city’s expansion almost
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necessarily resultsin increased cost to the city from an increased demand for public services, such as water, sewer,
police, and schools. Impact fees are used to reduce, at least to some small extent, the financial burden that comes at
the beginning of new development, in the form of front-end costs that have not yet been reimbursed from the
resulting increase in the tax base. Utah's state legislature has authorized impact fees and in that authorization, has
specifically noted that fees for capital facilities, including water rights and supply, may be requested prior to city
approval of a development.*’

Water Sales

The other alternative for growing Utah cities to obtain permanent water isto purchase water rights currently used for
irrigation on agricultural lands. Obtaining the water rightsisrelatively simple; the processis almost identical to how
one would go about purchasing any other type of real estate.'’? Once a city has decided to buy a water right, the right
istransferred to the city through a deed.*” The city then has the legal right to the water, but may not yet put the
water directly into urban use. Rather, the city must apply for the appropriate permission and permits, based upon the
city’ sintended use of the water.

Utah law permits an agricultural rights holder to sell all of the water allotted, as based upon the decreed right to
irrigate a set number of acres.*’* Along the Wasatch Front, irrigators have historically been allotted a water right to
four acre-feet of water per acre.”” If an irrigator contests this allotment, the State Engineer must review the
irrigator’s claim and make a final decision on the appropriate amount of allotment.'”

The number of acre-feet allotted per acre represents the maximum limit of the water right. The right is really made
of two pieces: consumptive and non-consumptive.*’” Consumptive use of water describes the amount of water that is
actually absorbed by the crop. Non-consumptive use describes the portion of the water diverted that returnsto the
water system through seepage below ground or runoff above ground.

When an agricultural water right is sold, the amount conveyed to the new owner is the consumptive portion of the
water right.*® The State Engineer makes the decision as to how much of the water right is consumptive.”® Asarule
of thumb, traditional irrigation along most of the Wasatch Front consumes approximately 2.2 acre-feet per acre
irrigated. Thus, if acity were to purchase water from an irrigator with an allocation of four acre-feet per acreand a
consumption of 2.2 acre-feet per acre, the city would get to consume 55% of the diversion allotment. And, this
amount of water can be used to extinction (see Section 3 on Water Reuse).

Once a city has obtained a water right, either through aland and water conversion or by purchasing the water right
from aformer agricultural use, the water right can be transferred in the same way as any other real estate would
be—through a deed.® Just as a deed for any other property, the deed for water rights must be recorded in the office
of the county recorder, in the county where the water will be used and the county where the water had been used by
the prior owner.*®*

Once a deed has been conveyed, the State Engineer requires that a Report of Water Right Conveyance be submitted
to the State Engineer’ s office.'® The substance of the report depends on how the new right’s holder obtained title, be
it through purchase, will, or any other process. Once the State Engineer receives the report and the feg, the State
Engineer will review the report to ensure that it contains all of the information necessary to update the water right
ownership records. The State Engineer will also ensure that there are no conflicting claims to the water rights on
record with the State Engineer. Upon receipt of all the required information, the State Engineer will officially
recognize the conveyance of the water right.

Although the city now has the legal right to the water right, it does not have the right to use the water however it
chooses. In order to use the water right as the city desires, the city must seek Permanent Change of Water Use
approval from the State Engineer.*®* Application to change the purpose of which the water will be used must
identify which water right(s) will be affected, how much water will be affected, and other information regarding the
proposed new use. Once the State Engineer has approved a Permanent Change of Water Use, the city then has the
right to use the water in the manner it desires, but, depending on the planned use, the city may still have to obtain
further permits.
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If the city is planning to treat the water, a water treatment plan must be approved by the Water Quality Board.’® The
Utah Water Quality Board has extensive power to regulate the use of water, including the administration of the
federal Clean Water Act. If the city is planning to use the new water right for the purposes of drinking water, the city
must not only seek treatment approval from the Water Quality Board, it must also satisfy the drinking water
requirements, as regulated by the Drinking Water Board.'® The Drinking Water Board has the authority to set the
standards for the maximum contaminant levelsin any water, pursuant to the Utah Safe Drinking Water Act and the
federal Safe Drinking Water Act.'®

Once the city has secured the water right and sought all of the requisite approval, the city may finally put the water
right to the desired use.

Leases and Fallowing

As an dternative to acquiring ownership in awater right, cities may also use water through alease or fallowing
agreement. As explained below, leases and fallowing arrangements are both examples of temporary transfers, more
appropriate in cases where agricultural land is not converted to urban uses (that is, they leave open the possibility of
either re-initiating agricultural use or permanently transferring the right at a later time). Cities can use leases and
fallowing arrangements in combination.

A water lease does not transfer ownership of the water to the new user of the water, but it does grant the legal
authority for the new user to make use of the water.'®” If awater lease is used and the water was not being put to
municipal purposes, a city must apply to the State Engineer for a Temporary Change in Water Use.®® A Temporary
Change in Water Use allows the city to apply the water to municipal purposes for one year; therefore, if theleaseis
for longer than a year, the city must renew the permission annually.*®

Fallowing is another way to transfer water on a temporary basis.* Fallowing describes a process when an
agriculturalist does not produce crops on his property. If there are no crops, thereis no need for water and so the
agriculturalist will not divert under his water right for that growing season.'®! This leaves more water in the
watershed for other purposes. The issue that arises from non-use of the water right is that of abandonment. If awater
right is not used for five years, the water right may revert to the state.* In order to avoid concerns over
abandonment, Utah has waived the use requirement for agriculturalists, allowing their fields to fallow pursuant to a
state or federal water conservation program.'%

Conclusion

Although there are several legal stepsto follow, the sheer volume of water available for transfer from agriculture
along the Wasatch Front makes it a ripe opportunity for cities. Indeed, it islikely that up to 300,000 acre-feet might
be made available for transfer to urban use—enough water to meet the needs of 1.2 to 1.8 million new residents.
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Section 3 — Water Reuse

Introduction

Water reuse will play an important role in meeting expanding water demands in Utah, especially along the fast-
growing Wasatch Front. Currently proposed projects here have the potential to save 20,881 acre-feet per year of
drinking water'®* in addition to the potential 5,756 acre-feet per year proposed with the completion of the Salt Lake
City Reuse Project.® And the potential for reuse may be as much as six times the amount currently proposed!
Though there are some challenges to implementing reuse on a broad scale, these are outweighed by the economic,
social, and environmental benefits.

The math is straightforward: Every gallon of reuse water made available for municipal irrigation (for schools, parks,
and golf courses) and industrial uses conserves a gallon of other potable water resources for more direct human
consumption. A Utah Division of Water Resources report, Water Reuse in Utah—an important source for much of
the material in this chapter—estimates that roughly two-thirds of water used in Utah for outdoor purposes (such as
lawn watering) is potable drinking water.'*

A large proportion of high-quality, valuable water currently used to irrigate parks, golf courses, playgrounds, and
residential landscapes could instead be used for drinking water. In a state where many drinking water resources are
already developed, substituting a portion of water used for outdoor uses with reused water is an important way to
meet the water needs of a growing population.

What is Reuse?

The process of collecting, treating, and reusing wastewater can be described using a number of different terms.
Water reuse is generally defined as the direct or indirect use of treated effluent for a beneficial purpose. Direct reuse
provides the effluent with a direct link from the treatment of the wastewater to the application of the water, such as a
piped connection. Urban and agricultural irrigation and most industrial uses employ this process of reuse. Indirect
reuse discharges the effluent into another body of water so that it is diluted, dispersed, or blended into ariver,
reservoir, or groundwater source.

Water reuse involves reusing the treated effluent from one entity by another completely separate entity. In contrast,
water recycling refers to the reuse of wastewater by the same unit and for the same purpose that created the
wastewater, such as power plant cooling systems and manufacturing procedures.®” Although water reuse and water
recycling have two distinct definitions, they are often used interchangeably by utilities. This report focuses on the
planned reuse of wastewater to decrease the amount of potable water that is used for non-potable urban water
demands, such asirrigation of parks, playgrounds and residences, industry uses, and fire protection.

Approximately 147,287 AF of the projected 367,054 AF of discharge from wastewater treatment facilities along the
Wasatch Front in 2030 is estimated to be available for reuse in the same year (see Table 5, page 40). Thisis only
40% of the total estimated discharge due to a reduction caused by seasonal demands and a lack of storage facilities,
and also loss due to seepage and evaporation.'®® Although water depletion affecting downstream water users and
water rights play arole in the ultimate amount of treated wastewater available for reuse, improving storage and
seepage issues can increase the amount of treated wastewater available in 2030 along the Wasatch Front beyond the
currently projected 147,287 AF.

Reuse Projects in Other States

Water reuse is becoming widespread in water utilities' portfolios across the country. Political support for reuse and
recycling programs is pushing projects past the design stage into state-of-the-art reclamation facilities that save
millions of gallons every day.
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In California— The Central Basin Municipal Water District, in cooperation with the sanitation districts of Los
Angeles County and 29 other public agencies and private entities, developed the Century and the Rio Hondo
Water Reclamation Programs. The Century and Rio Hondo structures combine to create alooped system of 65
miles of dedicated pipelines employing two pump stations to distribute up to 22,000 AF of reclaimed water per
year. The water is used for irrigation of parks, golf courses, schools, nurseries, freeway and street medians,
dlopes, and other greenbelt areas. The water will also be put to industrial uses, such as carpet and textile dyeing,
metal finishing, concrete mixing, and cooling tower supply.'*

In New Mexico — The North I-25 Industrial Recycling Project, the Northside Non-potable Surface Water
Reclamation Project, and the Southside Water Reclamation Plant Reuse Project combine to use up to 6,000 AF
of treated wastewater that would otherwise have been pumped from the aquifer.?®

In Arizona — Tucson Water delivers reclaimed water to over 900 sites, including golf courses, parks, schoals,
and single-family homes. Due to water reuse in Tucson, 4.2 billion gallons, or 12,889 AF, of drinking water was
saved in 2005

In New Hampshire— A Portsmouth study just revealed that using treated wastewater to irrigate a golf course
would save up to 300,000 gallons of drinking water aday in peak season and would also reduce the amount of
fertilizer running into the Piscataqua River. Costs to build the treatment facility could total $3.1 million to $4.5
million?” and the environmental benefits are notable.

In Wyoming — A project in Cheyenne scheduled to start in June of 2007 will supply reclaimed water to irrigate
city parks and will be the first of its kind in Wyoming. It will save approximately four million gallons of water a
day with a cost of $5.3 million to implement.”®®

In ldaho — Votersin Ketchum approved a 2004 bond measure to finance a $7.4 million upgrade to their
wastewater treatment facility to allow the recycling of one million gallons a day for irrigation of parks and

green spaces.

In Washington — A new $30 million water treatment plant in the town of Blain will begin construction in 2009
to allow reclaimed water to be used at peak times for irrigation. The mayor, citing the city’ s projected growth
rate, commented, “ Regardless of the cos, it's necessary.”*®

In Colorado — Denver Water’s Recycled Water Project provides an excellent example of a successful water
reuse project. Once completed, the plant will be the largest wastewater reuse system in Colorado, treating and
delivering approximately 18,800 acre-feet of reclaimed water per year for industrial and irrigation uses.*®

Denver Water’s plant began service in 2004 with the completion of the first phase, including treatment facilities and
the distribution system. Initial customersincluded the Xcel Energy Cherokee Plant, city parks, golf courses, and
schools. An additional phase of the project is expected to be finished in mid-2007 and will include one added pump
station, distribution pipelines, and storage facilities. Thiswill serve additional parks, schools, and the Denver Zoo. A
later phase of the project will supply the Rocky Mountain Arsenal National Wildlife Refuge with recycled water
after 2010. Scheduled reclaimed water deliveries by 2015 include Denver International Airport (2,108 AF), Xcel
Energy Cherokee Plant (5,200 AF), various parks (3,189 AF), schools and universities (364 AF), parkways (2,785
AF),ZI;OCky Mountain Arsenal (1,200 AF), multiple golf courses (1,836 AF), and other miscellaneous uses (2,057
AF).

When working at full capacity, Metro Wastewater’ s treatment plant will receive 45 million gallons of water per day.
Approximately $120 million had been spent by mid-2006 to deliver 6,500 acre-feet per year, with an estimated total
cost of $200 million when the recycled water system is finished.?® Upon completion, the delivery of one acre-foot
of reclaimed water is determined to be approximately $10,638.2%° Customers of Denver Water’'s Recycled Water
Project will have reduced the demand for potable water by almost 20,000 acre-feet (6.5 billion gallons) per year.?™

With the continued growth in communities along the Wasatch Front, water savings from reuse will be avaluable
asset to meeting water demands from future population growth.
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Urban Reuse on the Wasatch Front

Water reuse on the Wasatch Front is not yet common. In Utah, there are atotal of ten existing water reuse
projects™: eight use treated wastewater for agricultural irrigation and only two systems currently use reclaimed
water for urban needs, such asindustrial uses and irrigation of schools, parks, and golf courses (see Figure 15).

Figure 15. Existing Urban Reuse Projects on the Wasatch Front®*?
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Central Valley

The Central Valley Water Reclamation Facility?™ is the only urban reuse facility on the Wasatch Front. It began
providing reclaimed wastewater for irrigation of a golf course in 2000. As aresult of stricter state water quality
standards for municipal irrigation due to the likelihood of human contact, additional treatment processes were added
to the facility. These additions included a continuous backwash sand filter, transmission lines, and pumpsto deliver
the irrigation water, with construction costs totaling $1.5 million. The additional treatment facility has the capacity
of approximately 1.5 MGD, or 1,680 acre-feet per year.
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The Central Valley facility currently produces 0.6 MGD, equal to 672 AF per year. It is estimated that it costs
approximately $60 per acre-foot of delivered water for operation and maintenance, not including capital
depreciation. The irrigation site is 80 acres, including a golf course, driving range, and landscaped area of the Salt
Lake County Solid Waste Transfer Station. Since the nutrients in the reclaimed water provided fertilization to the
grounds, the need for additional fertilizer has been reduced adding extra environmental benefits and cost savings.

Tooele

The Tooele City Wastewater Treatment Facility?* in Tooele County began supplying reclaimed wastewater for the
irrigation of a golf course and residential development in 2000. The system treats the water at the treatment facility
and stores the water briefly onsite before pumping it from the distribution pump station to the storage lake system
located at the golf course. The lake system used for storage has a capacity of approximately 768 AF, with a surface
area of around 66 acres. Two pump stations deliver the water from the lakes to the golf course irrigation sites.
Average daily flow of reclaimed water from the Tooele City Wastewater Facility for irrigation purposesis 1.70
MGD, with avolume of 1,904 AF per year.

Central Valley and Tooele are the only water reuse projects in Utah dedicated to municipal and industrial irrigation
purposes. Although the majority of the existing water reuse projects are used for agricultural irrigation, these two
projects dedicated to urban reuse make up over 30% of the total Utah reuse at 2.3 MGD, or 2,576 AF per year.”®

Cost Examples of Reuse in Utah

Based on current examples, increasing the amount of treated wastewater reused for municipal and industrial
purposes is a cost-effective way to meet water demands.

Overall, the cost per acre-foot is dependent on the individual circumstances and what facilities may already bein
place. There are common, fixed costs, such as testing equipment, and also variable costs, such as additional
treatment that depend upon the existing system and treatment methods. The costs of transporting and using the
effluent also vary. For example, if asingle-point use utilizes most of afacility’s effluent (such as power plants, golf
courses, and parks), then the need for alarge network of distribution piping is avoided. Municipal secondary
systems may require simple modification of existing lines or a complete installation of new distribution lines
throughout the city, which is extremely costly due to tearing up roads and repaving, disruption of traffic, and other
factors. All of these variable costs can drastically change the cost per acre-foot for reuse projects.?*®

An economic analysis of afew project proposalsin Utah determined that the additional cost of treating wastewater
to Type | standardsisin the range of $220 to $300 per acre-foot.!” Type | standards require additional testing to
allow the effluent to be used for urban reuse in which human contact is likely, such as residential irrigation, non-
residential irrigation, and golf course irrigation. Since wastewater treatment plants are usually located near the
lowest point in elevation of the entire water system, extensive pumping and additional pipelines may add an extra
$100 to $200 per acre-foot to the cost of treating the wastewater. This puts the potential cost of wastewater reuse in
Utah at $320 to $500 per acre-foot for water treatment and possible additional pump needs. Distribution system
piping may add another cost component.

The cost to purchase reuse water in Utah is comparable to other states. California, Arizona, and Texas sell their
reclaimed water for $300 to $350 per acre-foot, compared with arange of $320 to $500 for Utah.?*® The average
cost for potable water in Utah is $380 per acre-foot, relatively close to the cost of non-potable water.™® Areas along
the Wasatch Front that could offer a cheaper rate for non-potable water than the current price paid by customers for
potable water would be especially favorable for reuse projects, but other factors may lead to more reuse even when
it costs a bit more.
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Salt Lake City Feasibility Study

In 2004-2005, the Salt Lake City Department of Public Utilities (SLCDPU) commissioned an in-depth feasibility
study?® to determine the feasibility of implementing a water reuse project. The feasibility study identified water
reuse customers, determined the distribution system and all possible alternatives, ensured all regulatory requirements
are met for treatment, water quality, and system design, and also developed a cost analysis for the water reuse
project.

Through the study, 26 potential water reuse customers were identified, fitting into four categories: schools, parks,
golf courses, and industry. Specific uses range from urban irrigation to water reuse plant process water and
industrial/commercial customers who utilize the water for concrete batch mixing, oil refinery cooling water, and
power plant process water.

In order to determine the optimal route of the pipelines, certain criteria were examined and compared with each
alternative. The study looked at the ultimate volume of water delivered, operations and maintenance, environmental
concerns, possible community disruptions caused by construction, project partners, and also conflicts such asright
of ways, utilities, and railroads. Each alternative that presented an irreconcilable issue was eliminated as a possible
pipeline route.

Regulatory requirements were also closely examined. Water quality and treatment requirements need to be followed
for irrigation purposes and Utah regulations. Since human contact islikely with the irrigation water, the treated
wastewater needs to meet the Type | standards set forth in the state of Utah reuse regulations. However, it was
decided that no significant challenges were posed by the regulations.

The study outlined the need for a public outreach program prior to initiating the design for the Demonstration Phase
of the plant that would include members of the community in the planning conversation. The public outreach
program allows the community to have a voice in the project, while educating them on the numerous aspects of a
water reuse project. It builds alasting relationship with the public and helps to dispel any negative connotations that
come with using treated wastewater in public areas.

The feasibility study ultimately determined that the most cost-effective way of implementing the reuse project is
though multiple phases.

Thefirst phase, called the Demonstration Phase (see Figure 16), will be located at SL CDPU’ s existing water
reclamation plant and will have a maximum demand of four MGD. Upon completion of the full project in Phase V1,
the project will allow for a maximum demand of 12 MGD and adelivery of 5,756 acre-feet of water per year. The
Demonstration Phase’ stotal capital costs are estimated to be $23.3 million, with total present-value costs at
approximately $37.4 million. However, these prices could fluctuate greatly once construction is complete. For the
Demonstration Phase, the capital cost per acre-foot of reuse water is estimated to be around $868. As Phases ||
through VI are completed, the cost per acre-foot is expected to decrease. Specific costs for future phases are
dependent on the first phase and have therefore not been determined.
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Figure 16. Salt Lake City Facility Site Layout Demonstration Phase***

The Salt Lake Water Reuse Feasibility Study isastep in the right direction for the Salt Lake area. With continued
growth expected into the future, a host of conservation efforts and supply options like reuse need to be considered
and implemented. Asthe most populated city in Utah, Salt Lake can serve as an example for all communities along
the Wasatch Front. The in-depth feasibility study identifies problems, solutions, and suggestions that will allow the
Salt Lake Reuse Project to run efficiency and protect drinking water resources for al of the Wasatch Front.

Proposed Urban Reuse Projects on the Wasatch Front

The number of current urban reuse proposals on the Wasatch Front is testimony to the increased attention reuse is
receiving. If all four of the currently proposed water reuse projects on the Wasatch Front (see Figure 17%) listed
below follow through to completion, potentially 20,881 AF per year of treated wastewater will be reused in urban
uses,”® more than an eight-fold increase over the 2,576 acre-feet of reuse water currently used for municipal and

industrial purposesin all of Utah.
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Figure 17. Proposed Water Reuse Projects on the Wasatch Front***

Orem City

Orem City currently has plans to reuse about 1.2 MGD, or 3.7 acre-feet per day, for municipal irrigation of a golf
course.?® This plan would utilize less than 8% of the 9,634 acre-feet per year approved by the State Engineer for the
project.?® Additional components that have to be added to the treatment system have stalled the launch of the reuse
project; therefore, the anticipated start date is unknown.?’

Payson City

Payson City??® proposes to use 4,532 acre-feet a year for residential irrigation and industrial non-contact cooling

water. The Payson City Wastewater Treatment Plant has already been meeting the required standards for municipal
irrigation because of water quality rule changes that were made during the construction of the plant, so the only
improvement needed for the reuse project was an added pump station to supply the reclaimed water to whereit is
needed. This made reuse an economical decision for Payton because of the few upgrade necessities.

Some of the treated wastewater is reused by the Nebo Generating Facility, a natural-gas-fired power plant built
directly next to the treatment plant with the intention of receiving reclaimed water for cooling tower purposes. Nebo
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Generating Facility operates only during peak demand hours and uses about 1,000 to 2,000 gallons per minute,
depending on demand. The storage tanks from which the facility draws water for reuse have a capacity of 150,000
gallons. The second portion of the Payson City reuse project was scheduled to begin in 2005 for the irrigation
season, although as of late 2006 it had not yet began. The city needs to make adjustmentsto its water delivery
system before the Department of Water Quality will allow the reclaimed water to be used for irrigation purposes.

South Davis Sewer District

Until recently, North Salt Lake planned to use 463 acre-feet per year of treated wastewater from the South Davis
Water Reclamation Plant®® for residential irrigation. Although it was thought that this decision would be
economical for the city because the South Davis plant already treats water to alevel that is acceptable under an
ordinance for secondary water systems, the project was stopped because of high costs. The wastewater treatment
plant was predicting implementation costs of $900-$1100 per acre foot for reuse water. North Salt Lake decided it
was too cost-prohibitive and as a result the city will be pursuing the use of untreated secondary water instead of
implementing a reuse project.”°

Saratoga Springs and Lehi City

Saratoga Springs and Lehi City**" have proposed potentially receiving 1,135 acre-feet a year from a satellite water
reclamation plant for residential irrigation and irrigation of a golf course. A satellite reclamation plant isasmall
treatment plant located near the area of reuse that removes and treats a portion of the wastewater from a main
sewage collection line. Any solids removed during treatment are discharged back into the collection system and
receive further treatment at the main treatment plant. This proposed satellite plant will have a capacity of one MGD,
with a possible expansion to two MGD. If this project proves to be economically practical, two additional plants will
be considered to provide reclaimed water to the cities served by Timpanogos Special Service District.

Central Weber Sewer Improvement District

Pine View Water Systems proposes to use around 10 MGD (totaling 5,580 acre-feet per year based on a 180-day
irrigation season) of treated effluent from a proposed water reuse project by Central Weber Sewer I|mprovement
District. 2 This water would be used for residential irrigation and is almost 30% of the effluent that is currently
treated and discharged into the Weber River and the Warren Canal. The treatment plant will need to install bio-
enhanced membrane filters to meet the water quality standards required for municipal irrigation systems. Once
treated, the water will be transported four miles, to be mixed with untreated Ogden River water in a water storage
reservoir and sent into theirrigation pipelines already in place. The estimated cost for this project is $22.5 million,
with a cost per acre-foot of approximately $4,032.%%

Statewide Possibilities

The Utah Division of Water Resources estimates that around 265,000 acre-feet per year of reclaimed wastewater
could be available for reuse in the year 2050.2* Reuse of water on this scale could offset the need for 86 billion
gallons of drinking water per year! The probable social, environmental, and economical benefits are significant.

It is estimated that over 300 MGD (equal to 342,700 acre-feet per year) of drinking water is used for purposes that
do not require potable drinking water.?* Every gallon of reused water that can meet these irrigation and industrial
purposesisagallon of potable water freed up to meet other water demands.

Utah iswell on its way to a bright future in water reuse, with proposed agricultural and urban reuse projects that
could more than triple the amount of current reuse water available.”®® The future of reuse in Utah is reliant on how
efforts will be coordinated between relevant agencies to devel op a coordinated approach and agenda, how the public
is educated and informed of reuse processes, and how examples from other state’s experiences are used to Utah's
benefit. Utah has the potential to pave the path as a successful leader in the realm of wastewater reclamation and
water conservation.
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Potential Funding for Future Projects

Communities that are contemplating future urban water reuse projects have a number of options for funding
assistance. There are multiple state and federal agencies that can provide partial funding if certain conditions are
met.

Federal Funding Sources

The U.S. Bureau of Reclamation (BOR) provides assistance under Congressional Act Title XV for devel oping
water reuse projects specifically in small communities. The BOR is authorized to fund a congressionally authorized
reuse project up to 25% of the total project costs, with alimit of $20 million (1996 dollars) per project for planning,
design, and construction.*’

Recently, the program’s budget has been decreasing, which may delay plans by many Utah communities who have
begun to seek funds from BOR, including St. George, Tooele, Central Valley Water Reclamation in Salt Lake
County, and Pine View Water Systems in Weber County.”*® In June 2006, the Senate Appropriations Committee
collectively approved a $30.7 billion Energy and Water Appropriations bill, which included $4.7 million for
research funding under Title XVI. A $3 million earmark was included in the bill to support the WateReuse
Foundation’ s research priorities.?*

Another potential federal funding source was developed by the federal Housing and Urban Development (HUD)
program. This grant, called the Community Development Block Grant, is available to communities in Utah outside
of Salt Lake County with less than 50,000 residents. The community must consist of 51% or more of low-to-
moderate-income families to be eligible.?*

State Funding Sources

The Utah Board of Water Resources has a mission to “promote the orderly and timely planning, conservation,
development, utilization, and protection of Utah’s water resources.”**! The board may provide funding for any reuse
project that falls under this category.?

The Utah Division of Water Quality has provided funding for several reuse projects and has sufficient funding
available for future projects. Any publicly owned treatment facility can apply for potential funding.?*®

The Water Conservation Credit Program was created under the Central Utah Project (CUP) Completion Act to
identify, evaluate, and implement water conservation programs, including water reuse programs. Funding for reuse
projects under the CUP Completion Act is potentially available if the interested party develops and submits a
proposal to the program manager.?*

The Permanent Community Impact Fund provides a 50/50 cash match for feasibility studies and up to $2.5 million
for the implementation of a project outside of Utah, Salt Lake, Davis, and Weber counties, targeting energy resource
producing areas in the southern and eastern parts of Utah.**

Western Resource Advocates 39



Urban Water on the Wasatch Front: Past, Present, and Future

The Future of Reuse Along the Wasatch Front

Likely Total of Reuse and Recycling by 2030

Wastewater facilities on the Wasatch Front have a great potential to implement large-scale water reuse projectsin
northern Utah. In total, wastewater treatment facilities in five counties™® on the Wasatch Front comprise 75% of the
average annual flow from all wastewater treatment facilitiesin Utah.?*” Six of these facilities discharge more than 10
MGD and six of them are part of an existing or proposed water reuse project.*®

On the Wasatch Front, wastewater facilities had an average annual flow of 229,780 acre-feet per year in 2004.2
Based on the estimated volume of water available for reuse in northern Utah in 2004, we estimate the Wasatch Front
had a volume of 92,203 acre-feet available for reuse in 2004. Utah's Division of Water Resources estimates that in
2030, wastewater treatment facilities on the Wasatch Front will have a discharge of 367,054 acre-feet per year, with
aprojected volume of 147,287 acre-feet per year available for reuse (see Table 5).

These figures take into consideration seasonal demands and the fact that that municipal irrigation will be the most
common use for the reclaimed water. The Utah Division of Water Resources based its discharge estimates from
northern Utah wastewater treatment facilities and volumes of available water for reuse on variableirrigation
reguirements throughout the season. Since irrigation reaches a peak in mid-summer, without storage facilities, it is
estimated that only 40% of the annual volume from discharging facilities could realistically be used.”*® Seepage and
evaporation would also play arolein reduction of effluent in containment lagoons. Reusing water for year-round
industrial uses and also employing various storage capabilities may increase the amount available for reuse in the
future.

Table 5. Estimated Water Discharges from Utah Wastewater Treatment Facilities
and Water Available for Reuse in 2004 and 2030 (in acre-feet per year)2

2030 Projected

2004 Discharge Discharge From 2030 Projected
From Wastewater 2004 Projected Wastewater Volume
Treatment Volume Available Treatment Available for
Facilities for Reuse) Facilities Reuse
Northern Utah 275,789 110,665 440,550 176,778
Wasatch Front 229,780 92,203 367,054 147,287

Factors Potentially Limiting Full Development

A number of different issues influence development of wastewater facilities. Water quality standards, water rights,
economics, public acceptance, and unknown risks all play arole in the amount of reclaimed water that is available
for reuse.

Water Quality
Stringent water quality standards apply to reclaimed water, often raising the cost to treat wastewater used for urban
reuse. Since human contact is likely with water used for urban reuse, the Utah Administrative Code requiresthat it is

2 Utah Department of Natural Resources, Division of Water Resources. April 2005. Water Reuse in Utah, p. 31. Available at
http://www.water.utah.gov. Based on calculations done by WRA: the 2004 discharge from wastewater treatment facilities on the
Wasatch Front was determined by adding the average annual flows of Box Elder, Cache, Weber, Salt Lake, and Utah counties
listed on page 31 of the Water Reuse in Utah report. The 2004 projected volume available for reuse on the Wasatch Front was
determined by equating Northern Utah 2004 available reuse divided by Northern Utah 2004 treated discharge equals Wasatch
Front 2004 available reuse divided by Wasatch Front 2004 treated discharge. The 2030 projected discharge from wastewater
treatment facilities for the Wasatch Front was determined by equating the Wasatch Front 2004 treated discharge divided by
Northern Utah 2004 treated discharge equals Wasatch Front 2030 projected treated discharge divided by Northern Utah 2030
projected treated discharge. The 2030 projected volume available for reuse on the Wasatch Front was determined by equating
Northern Utah 2030 projected available reuse divided by Northern Utah 2030 projected treated discharge equals Wasatch Front
2030 projected available reuse divided by Wasatch Front 2030 projected treated discharge.
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treated to a Type | effluent quality. This requires removing remaining particulates and pathogens from secondary
effluent with advanced treatment. A final disinfection follows the filtration to further reduce contaminant levels.?"
Furthermore, special delivery system requirements are set forth in the Utah Administration Code to ensure potable
water supplies are not improperly connected to reuse water.?*? Even though these regulations may place a strain on
wastewater treatment plants needing to employ stricter standards, they were put into place for the safety of public
health.

Unknown risks also factor into deciding whether or not to pursue water reuse plans. While it is known that
wastewater contains many contaminants from many different sources, determining the level of contaminant that
presents a toxic or dangerous exposure is difficult. There are possible impacts on humans and the environment that
can be hard to tie directly to wastewater effluent or other unrelated sources. Datais inconclusive on definite adverse
effects that contaminants may have directly on wildlife, and even more sparse on the effects on humans.?>® The
actual harmful effect of all the elements of wastewater is simply not known. Another unknown risk is presented by
thereliability of the treatment processes themselves. Unforeseen failures in treating the water to the stringent
standards required of reuse used for urban irrigation could potentially lead to a contamination spurring a multitude
of potential harms to humans.

Economics

Economics aso play arole in determining the practicability of awater reuse project. When determining if a project
makes economic sense, a city should eval uate the best alternative to ensure water reuse is the best option. A reuse
project ismore likely to be feasible if the reclaimed water service is as equitable in price and feasibility asthe
previous water use project.” Costs and cost allocations are also difficult aspects of awater reuse project that take
careful planning. Costs needing to be allocated may include facility upgrades for increased capacity and additional
treatment, and various methods may be utilized to apportion these costs. The correct allocation is project-specific
and a very important factor in the success of awater reuse project.?>® An additional economic factor with a great
influence on potential projectsis possible federal and state funding sources. There are multiple governmental
agencies that may be able to provide a sufficient amount of funding to communities wishing to develop a water
reclamation plan.?*® Evaluating the best alternative, costs and cost allocation, and potential funding sources will
determine whether a water reuse project is the most economically practical option for specific cities.

Public Education

Public education is also necessary when a city plans to implement a reuse project. There are various preconceptions
that come with the word “wastewater effluent” that can have alingering negative effect on a project if the publicis
not educated on the specifics of the development plan. If project leaders and government officials work hard to
implement education programs to highlight the benefits and address concerns, the public is more likely to welcome a
reuse program into the community.

The Salt Lake Water Reuse Feasibility Study notes the importance of public outreach programs that will include the
community in the project planning and implementation. Likewise, the Denver Water website contains public
information with answers to often asked questions regarding wastewater reuse in the urban sector. Opening the
dialogue early in the process can avoid questions and confusion when the reuse begins.

Legal Requirements

Asleast two Utah statutes govern reuse. The Conservation and Use of Sewage Effluent Act was passed in 1995 to
regulate water reuse and water rights. This act defines those who may use sewage effluent—municipalities or
governmental entities that have valid water rights for the water that produced the effluent. The effluent must be put
to a beneficial use that does not change the consumptive nature of the original water right.>” If acity obtains
effluent that was created from a municipal and industrial use, these water rights were originally approved to be
100% consumptive, making it easier to get approval for reuse. In comparison, effluent obtained from an agricultural
water right that will be used for M& | uses must be evaluated to determine the amount of depletion allowed to the
hydrologic system because water that would have been returned to the system might now be reused. Exact depletion
amounts must be determined to alleviate harm to other water right holders and the natural environment.

Western Resource Advocates 41



Urban Water on the Wasatch Front: Past, Present, and Future

Reuse must aso comply with the Wastewater Reuse Act of 2006.%® This act defines reuse water as domestic
wastewater that has been treated to the quality standards acceptable under the regulations set by the Utah Water
Quality Board.”®® Once the water has been treated to these standards, the water may be used again by the individual
or organization holding the underlying water right. Generally, the Wastewater Reuse Act provides that reuseis
permitted so long asit does not in any way enlarge the water right or water contract at issue and reuse will not injure
any downstream users.?®

Reuse by a Public Agency

When reuse is proposed by a public agency, the guidelines that the agency must follow under the Wastewater Reuse
Act depend on what type of water right the public agency held in the first place—a contract to use the water, with
the ownership of the water in another party; or ownership over the water right by the public agency itself. However,
there is significant overlap in guidelines. To begin with, reuse by a public agency, regardless of the ownership of the
underlying water right, must garner the appropriate approval before reuse is permitted. The public agency must seek
approval from the State Engineer in order to determine the precise quantity and change in use of the water, and it
must seek approval from the Water Quality Board in order to ensure the appropriate quality of the reuse water. In
addition, regardless of whether the public agency obtained rights to the water by holding the water right itself or
through a contract, the reuse must be consistent with the underlying water right. This means that the water right
holder or the water contract holder may not divert and use more water than it is entitled to, nor may it prevent water
owed to another water right holder from reaching that downstream holder.?**

In the situation where the public agency owns the water right, the underlying water right must be administered by
the State Engineer as a municipa water right. This provision means that the water right’s principal use must be
registered with the State Engineer as a water right that is being used for the purposes of municipal use. If the
municipality holds the water right and has been using the water for municipal purposes, this criterion is nearly
always satisfied. This criterion is more important in situations where the city has recently obtained a water right that
was being used for some other purpose, such as agriculture or industrial. In that situation, the city must ensure that it
first requez'%tzs a Permanent Change of Water Use approval from the State Engineer, before it can consider reuse of
the water.

If the public agency has gained access to the water through a contract, the contract must be of a particular type
before reuse can occur: a reuse authorization contract.®® A reuse authorization contract means that the water
supplier has consented to the use of reuse water and that the proposed reuse based upon the contract will be
consistent with the underlying water right.?®* The final criterion is that the underlying water right, to which the
public agency gained access to via the contract, must be administered by the State Engineer for municipal purposes.
Unlike the situation where the public agency owns the underlying water right, thiscriterionislikely to require a
public agency that wishes to reuse under a contract to take an additional step. It is probable that the underlying rights
holder is or was not using the water for municipal purposes to begin with, but rather has granted the public agency
water rights that have been applied to other uses, such as agriculture. Before the public agency can reuse pursuant to
its reuse authorization contract, the underlying rights holder must request a Permanent Change of Water Use
approval from the State Engineer and have the portion of its water right that will now be used for municipal
purposes classified as a municipal purpose water right.?*

Obtaining Water Eligible for Reuse

The legidature was adamant in stating that the reuse provisions do not apply when reuse would result in an
expansion of the water right or where reuse would cause injury to downstream users. Therefore, before reuseis an
option, a public agency must first identify situations where it can obtain water where reuse will not result in an
expansion of the water right or the injury to downstream water rights holders.

Utah's Supreme Court was the first to allow a water right holder to increases the efficiency of his water use to
recapture the “excess’ water resulting from the gainsin efficiency. *® The court stated that “there is an expectation
that it is the water right holder’s water and may be used by that owner to the fullest extent possible.” " The court
indicated that a water right holder has the authority to use all of the water that has been allocated under the water
right, without any expectation that he return any water to the water system from which it was taken. For example, an
irrigator who has been given a set amount of water for the purposes of irrigation may receive, use, and recapture up
to that set amount.?® So, the full extent of the water may be used to exhaustion, with no obligation to put back any
of the water not being used for the intended purpose.
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Thereis one small caveat to Utah's approval of exhaustive use. If water is used and then escapes through seepage
and that water returns to the water source from which it was drawn, the water right holder may not go to the water
source to take back the runoff. Instead, once the water has | eft the property of the water right holder and
intermingled with other waters, recapture isimpermissible.®® However, as long as the water remains in the control
of the water right holder, it may be used and reused to extinction.

In the context of determining if there has been an impermissible expansion of awater right, it isimportant to know
the extent of awater right holder’ srightsin the first place. In Utah, reuse is permissible only within the parameters
of the existing water right. If the reuse would somehow involve more water than the underlying right, reuse would

congtitute an expansion of the underlying right and be impermissible.

A return flow requirement describes water that must be returned to the water source in order to meet water
requirements downstream. Return flow requirements are affected by arather complicated system of priority-based
rights, which dictate which water right holder gets how much water and at what time, based upon the age of the
water right. In short, at times a water right holder may be required to alter his diversion and use patternsin order to
accommodate other water right holders.

The previous two issues deal with water naturally occurring and used in the watershed of its origin. Because of the
arid conditions in the West, many citiesimport water from other water basins or develop new water sources by
pumping groundwater that would otherwise never reach the surface. Water from these sources does not have the
same requirements as water that is being used in the same watershed from which it originates.

If the water at issue was introduced from a different watershed and the total amount of water in a particular
watershed isincreased by the “new” water’s presence, that water is open for appropriation.?”® This means that the
party responsible for that water may claim the entirety of the water being imported for its use. Based on this
reasoning, there appears to be no limitation to the use of the imported water because, since the water is“new” in the
watershed, there are no claims to the water by any downstream users, and thus there are no return flow requirements.
However, the Utah Supreme Court still has to make afinal decision on the extent of water rights and return flow
requirements on imported water.”* Y et, most courts have held that importers of trans-basin waters have the right to
successive reuse and may use the imported water to exhaustion.*

Once a public agency has obtained water rights or contracted for use of water that is susceptible to reuse, then the
public agency must seek the appropriate certification for water use, based upon Utah's Wastewater Reuse Act.

273,274

Table 6. Potential Urban Reuse on the Wasatch Front

Existing Water Reuse Projects on the Wasatch Front Estimated Reuse Volume (acre-
feet/year)
Central Valley 672
Toole 1,904
Subtotal 2,576
Orem City 9,634
Payson City 4,532
Saratoga Springs and Lehi City 1,135
Central Weber Sewer Improvement District 5,580
Salt Lake City Reuse Project 5,756
Subtotal 26,637

Total Reuse Potential from Existing and 29,213

Proposed Projects on the Wasatch Front
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Conclusion

Water reuse has a great future in Utah, and more specifically along the Wasatch Front. Water reuse projects that
displace the need for developing other supplies are an important part of water planning and protection of Utah's
valuable water resources. Currently proposed projects here have the potential to save 20,881 acre-feet per year of
drinking water,?” in addition to the potential 5,756 acre-feet per year proposed with the completion of the Salt Lake
City Reuse Project.?”® State projections are that almost 150,000 AF of water could be available for reuse by 2030.
Although there may be obstacles to overcome when implementing a reuse project, there are many economical,
social, and environmental benefitsto be realized. Every gallon of treated wastewater that is used for irrigation and
industrial purposes is one more gallon of drinking water that is reserved for drinking purposes.

Communities, governmental agencies, wastewater treatment experts, and water utilities are coming together across
the United States to implement reuse. Funding is available on a state and federal level, and successful reuse
examples across the country are available from which to learn. Reuse can play an important role in meeting the
water needs of Wasatch Front communities. An important step toward implementing reuse projects has been made,
but the true potential has not yet been realized.
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24 |pid., 22. Referencing personal communication with Dan Olson, Tooele Reclamation Plant Superintendent,
October 2004.

% |pid., 23, seetable 4.

%18 personal e-mail with Russell Barrus, Water Resources Engineer, Utah Division of Water Resources, October 27,
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27 Utah Department of Natural Resources, Division of Water Resources. April 2005. Water Reuse in Utah, p.73.
Available at http://www.water.utah.gov.
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220 g4t Lake City, Department of Public Utilities. 2006. Water Reuse Feasibility Study. .

221 photo from 2005 Reuse Feasibility Study
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28 Utah Department of Natural Resources, Division of Water Resources. April 2005. Water Reuse in Utah, p. 26.
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City, Payson City, North Salt Lake/South Davis Sewer District, Saratoga Springs and Lehi City, and Central Weber
Sewer | mprovement District.
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25 personal e-mail communication with Lawrence Burton, city of Orem, Water Reclamation Section Manager,
November 15, 2006.
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Available from http://www.water.utah.gov. Referencing personal communication with Lawrence Burton, Water
Reclamation Section Manager for the city of Orem Department of Public Works, December 9, 2004.
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November 15, 2006.

8 Utah Department of Natural Resources, Division of Water Resources. April 2005. Water Reuse in Utah, pp. 26—
27. Available from http://www.water.utah.gov. Referencing personal communication with Bruce R. Ward, Project
Engineer for Payson City, December 9, 2004.
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Assistant General Manager for the Weber Basin Water Conservancy District, December 3, 2003.

20 personal communication with Brad Nelson, Weber Basin Water Conservancy District, December 1, 2006.
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Mayne, District Manager for the Timpanogos Specia Service District, December 9, 2004.

%2 |bid., 29. Referencing Pine View Water Systems. April 2004. Wastewater Recycling Project Appraisal Report,
pp. 2, 6, and 8.
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% Utah Department of Natural Resources, Division of Water Resources. April 2005. Water Reuse in Utah, p. 82.
Available from http://www.water.utah.gov.
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% The April 2005 Water Reuse in Utah report by the Utah Division of Water Resources shows an estimated total
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amount of proposed reuse projects in Utah as 28,237 acre-feet per year (p. 26).

37 Utah Department of Natural Resources, Division of Water Resources, April 2005. Water Reuse in Utah, pp. 75.
Available from http://www.water.utah.gov

28 Utah Department of Natural Resources, Division of Water Resources, April 2005. Water Reuse in Utah, pp. 76.
Available from http://www.water.utah.gov.

29 \WateReuse Association, Water Reuse News, http:/www.watereuse.org/news/wrnews_070306.htm.

20 Utah Department of Natural Resources, Division of Water Resources, April 2005. Water Reuse in Utah, p. 76.
Available at http://www.water.utah.gov.

21 | pid. Referencing Utah Division of Water Resources. Mission Statement and Goals. Available at
http://www.water.utah.gov/mission/BRDDIVBF.asp.

%2 Utah Department of Natural Resources, Division of Water Resources. April 2005. Water Reuse in Utah, p. 76.
Available at http://www.water.utah.gov.

Western Resource Advocates 51



Urban Water on the Wasatch Front: Past, Present, and Future

2 |pid., 77.

24 pid.
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%8 The five counties referred to are Box Elder, Cache, Weber, Salt Lake, and Utah.

247 Utah Department of Natural Resources, Division of Water Resources. April 2005. Water Reuse in Utah.
Available at http://www.water.utah.gov. Thetotal discharge from statewide wastewater treatment facilities in 2004
was 304,729 acre-feet/year (p. 35), while the total 2004 discharge from the five counties on the Wasatch Front (Box
Elder, Cache, Weber, Salt Lake, and Utah) was 229,780 acre-feet/year (p. 31).
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Available at http://www.water.utah.gov.
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%1 Utah Department of Natural Resources, Division of Water Resources. April 2005. Water Reuse in Utah, p. 41.
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%3 |pid., 67. Referencing U.S. Environmental Protection Agency. 2004. Guidelines for Water Reuse, p. 25.
EPA/625/R-04/108. Washington, D.C.: U.S. Environmental Protection Agency.
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22 C.J.S., Waters, § 387.
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Available at http://www.water.utah.gov.. Figure determined by adding potential reuse amounts for Orem City,
Payson City, North Salt Lake/South Davis Sewer District, Saratoga Springs and Lehi City, and Central Weber Sewer
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