N\ 7Y

- S

a SOUTHERN NEVADA WATER AUTHORITY



Southern Nevada Water Authority

Board of Directors

Shari Buck, Chair
City of North Las Vegas

Steven Kirk,Vice Chair
City of Henderson

Andrea Anderson
City of Boulder City

Susan Brager
Las Vegas Valley Water District

Tom Collins
Clark County Water Reclamation District

Steve Sisolak
Big Bend Water District

Lois Tarkanian
City of LasVegas

Patricia Mulroy, General Manager

Member Managers
Elizabeth Fretwell, City of LasVegas * Vicki Mayes, City of Boulder City
Richard Mendes, Clark County Water Reclamation District * Gregory Rose, City of North Las Vegas
Patricia Mulroy, Las Vegas Valley Water District * Virginia Valentine, Big Bend Water District
Mark Calhoun, City of Henderson

Southern Nevada Water Authority i



This page intentionally left blank

ii Water Resource Plan 09



38

44

49

58

Table of Contents

EXECUTIVE SUMMARY

CHAPTER I:

CHAPTER 2:

CHAPTER 3:

CHAPTER 4:

CHAPTER 5:

APPENDICES

A BRIEF HISTORY OF WATER IN SOUTHERN NEVADA

THE SNWA WATER RESOURCE PORTFOLIO

MEETING FUTURE DEMANDS

MEETING DEMANDS DURING SHORTAGE

ENVIRONMENTAL COMMITMENT

Southern Nevada Water Authority



Executive summary

The Southern Nevada Water Authority (SNWA) was formed in 1991 by a cooperative
agreement among the following agencies in Southern Nevada:

* Big Bend Water District

» City of Boulder City

» City of Henderson

» City of Las Vegas

» City of North Las Vegas

» Clark County Water Reclamation District
* lasVegas Valley Water District

Together, these seven agencies provide water and
wastewater service to nearly 2 million residents in
the cities of Boulder City, Henderson, Las Vegas and
North LasVegas, and areas of unincorporated Clark
County. As their wholesale water provider, the SNWA
is responsible for water treatment and delivery, as
well as acquiring and managing long-term water
resources for Southern Nevada. Since its inception,
the SNWA has worked to seek new water resources
for Southern Nevada, manage existing and future
water resources, construct and manage regional water
facilities and promote conservation.

The SNWA prepared its first Water Resource Plan in
1996. Since then, the plan has been reviewed annually
and updated as needed. The 2009 plan represents
the eighth revision in |3 years. This plan provides a
comprehensive overview of water resources and
demands in Southern Nevada, including a history

of water resources and demands in the region; an
overview of the SNWA water resource portfolio;
and the SNWA's approach to demand forecasting,
demand management and meeting long-term
resource needs, including during times of declared
shortages. The plan also includes a discussion on
environmental issues that will influence future

Water Resource Plan

resource planning in Nevada and the Colorado River
Basin.

An underlying principle of the 2009 Water Resource
Plan is to maximize the use of existing resources,
while maintaining the flexibility to adjust planning as
circumstances or conditions warrant. This approach
has proved increasingly valuable as the SNWA
continues to work to address unprecedented
drought conditions along the Colorado River; evolving
demand-forecasting scenarios, and local economic
conditions.

The SNWA has worked diligently over the last
decade to enhance regional conservation efforts,
secure additional in-state resources, enhance the
flexibility of Colorado River management, and
respond to severe and sustained drought conditions
in the region. The following provides an overview
of recent developments that continue to influence
water-planning efforts in Southern Nevada.

DROUGHT

The SNWA continues to respond to ongoing drought
conditions in the Colorado River Basin. Between 1999
and 2008, the average annual inflow to the system
was 66 percent of normal. As a result, the combined
storage of Lake Mead and Lake Powell — the two
primary reservoirs in the Colorado River system —
was 52 percent of the total combined capacity in
early 2009.

For the SNWA, there are two primary consequences
of continued declines in Lake Mead water levels:



possible reduction of available Colorado River
supplies and operating challenges associated with
water intake facilities at Lake Mead. Drought
conditions have required the SNWA to enact
contingency plans for Lake Mead intake facilities and
develop a plan for responding to severe and sustained
shortage of Colorado River resources.

To this end, the SNWA Board of Directors updated
its drought plan in 2009 to outline the SNWA's
approach to meeting demands during declared
shortages in light of new rules and agreements. The
drought plan has been updated to include current
conditions and incorporated as a new chapter in the
2009 Water Resource Plan.

The SNWA's new shortage response (Chapter 4)
outlines several scenarios to offset drought impacts
based on the severity of Colorado River conditions.
These include the use of Intentionally Created
Surplus (ICS), banked resources, shortage-sharing
agreements and heightened conservation measures,
and development of in-state groundwater resources.
SNWVA also continues to work with the other
Colorado River Basin states to identify and explore
options for long-term augmentation of Colorado
River resources.

WATER CONSERVATION

Conservation is a long-standing component of the
SNWA's water resource portfolio. Conservation will
significantly lower projected demands during the 50-
year planning horizon.

Building upon the success of its previous efforts, the
SNWA Board of Directors in 2009 adopted a new
conservation goal of 199 gallons per capita per day
(GPCD) by 2035. Achieving this goal will reduce
overall use by more than 50 GPCD and save the
community approximately 276,000 acre-feet of water
per year by the year 2035.

Based on the recommendation of a 2005 citizen
advisory committee, the SNWA also is working

with its member agencies to make major temporary
drought-response measures permanent. These include,

but are not limited to, landscape-development codes,
assigned-watering schedules and golf course water
budgets. The SNWA continues to maintain a broad
mix of education and incentive programs, which is
discussed further in Chapter 2.

COLORADO RIVER RESOURCES

The SNWA is actively engaged with the other
Colorado River Basin states regarding Colorado River
management and development guidelines.

In response to severe Colorado River Basin drought
conditions, the Secretary of the Interior (Secretary),
in cooperation with the seven basin states, initiated a
process in 2005 to explore management options for
lakes Mead and Powell. These efforts resulted in the
Secretary's 2007 Record of Decision for Colorado
River Interim Guidelines for Lower Basin Shortages
and Coordinated Operations for Lake Powell and
Lake Mead (Interim Guidelines).

Since that time, the SNWA has worked to

maximize use of Colorado River resources, including
development of Intentionally Created Surplus (ICS).
To this end, the SNWA partnered with California and
Arizona on funding for the Drop 2 Storage Reservoir
to capture U.S. Colorado River water that would
otherwise go unused in the lower basin and pass into
Mexico, and began utilizing pre-compact water rights
from the Muddy and Virgin rivers for use in meeting
regional demands. The latter represents the first “new”
permanent water supply put to use in the region
since large-scale diversions of Colorado River water
began in the 1950s.

IN-STATE DEVELOPMENT

In light of ongoing drought conditions in the Colorado
River Basin, the SNWA continues to work through
the necessary state and environmental permitting
processes to develop in-state, non-Colorado River
resources.

The 2009 Water Resource Plan assumes the
development of 134,000 acre-feet per year (AFY) of
in-state groundwater based on current permits and
outstanding applications. Under normal hydrological
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conditions, the SNWA is planning for use of this
resource in 2020 (Figure |); however, these resources
may be needed sooner if drought conditions persist
or intensify.

The SNWA depends on the Colorado River for

90 percent of its water-resource needs. Based on
Colorado River hydrology and permitted uses, a long-
term, non-Colorado River supply is needed to meet
demands and provide protection for current and
future drought.

DEMAND FORECAST

Several factors affect the timing of when and how
resources are brought on-line, including growth,
drought, cost and environmental permitting. Having

a portfolio of resource options gives the SNWA
enough flexibility to shift some resources if any of its
other resources prove insufficient or unavailable over
the long-term.

The current economic downturn affecting local,
national and even global economies has presented
unique challenges to planners as to when the local
economic condition will recover and what future
growth rates will occur As a result, the 2009 Water
Resource Plan reflects planning adjustments taken by
the SNWA in response to latest conditions. Figure

| displays the projected demands, the amount of
conservation projected to be achieved and the
additional resources needed to meet future demands
through 2060.

FIGURE 1 — Summary of Projected Water Demands and Water Resources
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A Brief History of Water
N Southern Nevada

This chapter provides an overview of milestones and events that have shaped water
management issues in the Southern Nevada region during the past century. An awareness and
general appreciation of this history is necessary to understand the context in which the SNWA
and its member agencies presently manage Southern Nevada’'s water future,

The chapter is divided into four sections —
Introduction, History (1905 to 1945), History (1945
to 1990) and History (1990 to present) — each of
which focuses on water demands and the resources
that were used to meet those demands. This sets the
stage for discussion of the SNWA water resource
portfolio in Chapter 2, how SNWA plans to meet
future demands in Chapter 3 and how the SNWA
will meet demands during shortages in Chapter 4.
Chapter 5 discusses the environmental planning
and compliance activities relating to SNWA water
resource planning and development.

INTRODUCTION

The history of Southern Nevada is inextricably tied
to water. For much of its past, the area now known
as Clark County was little more than a collection of
scarce watering holes for various trails through the
Mojave Desert. With the birth of LasVegas in 1905
as a way station for the San Pedro, Los Angeles and
Salt Lake Railroad, Southern Nevada began to attract
a large number of residents and businesses. Over
the next century, a series of social and economic
developments — including legalized gaming, the
construction of Hoover Dam, industrial production
for the Second World War, atomic testing, tourism
and the advent of the modern mega-resort — would
steadily increase local populations and associated
demands for water. These increases in population and
water demand were often large and unanticipated,
particularly in the latter half of the 20th century.

As the following sections illustrate, long-term growth

forecasts, and consequently water demands, have
routinely not kept pace with the actual march of
history in Southern Nevada. Forecasting is an effective
and necessary tool for planning, but its accuracy over
long periods of massive social and economic change
(such as that experienced in the Las Vegas Valley)
reflects, at best, only an educated guess. Typically,
short-term forecasts are more accurate because they
are based on the recent past. However, the current
economic downturn affecting local, national and even
global economies has presented unique challenges

to planners as to when the economy will recover
and what future growth rates will occur: This inherent
uncertainty in forecasting is a routine challenge

faced by local planners, one that will continue into
the future.Water planning in present-day Southern
Nevada is best understood with this in mind, and

in the context of past and current events and the
various constraints these events impose over time on
contemporary resource management.

HISTORY (1905 to 1945)

From the beginning, the Las Vegas Valley was favored
by immigrants, wayfarers and the railroad because of
its artesian springs.With the coming of the railroad
in 1905, the privately operated Las Vegas Land and
Water Company was formed to build and operate
the area’s first system for moving local spring water.
By 1913, a little more than 3,000 people resided in
Clark County and there were approximately 100
groundwater wells in the Las Vegas Valley. In these
early years and lasting for the next several decades,
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the community viewed its supply of artesian water
as virtually inexhaustible and more than adequate to
meet the needs of any growth that might occur. By
the mid-1920s, the population of Las Vegas would
reach about 5,000.'

In 1922, the Colorado River Compact defined the
geographic areas of the upper and lower basins of
the Colorado River It also apportioned 7.5 million
acre-feet per year (AFY) to the upper basin and the
same amount to the lower basin, in which Nevada is
located (Figure 2). Of the lower basin's 7.5 million AFY,
the 1928 Boulder Canyon Project Act authorized the
apportionment of 300,000 AFY to Nevada, 2.8 million
AFY to Arizona, and 4.4 million AFY to California.

At the time, Nevada's negotiators viewed 300,000
AFY as a more than reasonable amount of water —
Southern Nevada had no significant agricuttural or
industrial users, groundwater seemed plentiful and no
one foresaw the changes that would occur?

FIGURE 2 — Colorado River Basin and States

Although the United States suffered economically
during the Depression in the 1930s, Southern Nevada
flourished. Construction of Hoover Dam attracted
thousands of workers to the area, resulting in the
establishment of a camp that soon incorporated

as the City of Boulder City. The region’s first use of
Colorado River water occurred when a small water
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line was built from Hoover Dam to supply water to
the many construction workers living in the camp.The
dam was completed in 1936 and turned over to the
Bureau of Reclamation for operation.The creation

of Hoover Dam eventually produced Lake Mead, the
largest reservoir on the Colorado River and Nevada's
source for its Colorado River allocation.?

While the Colorado River Compact and Hoover
Dam made Colorado River water a viable

future resource for Southern Nevada, the lack

of infrastructure and sufficient funding for capital
improvements precluded any immediate use. At this
time, groundwater was still considered the basic water
resource for the area. By 1940, groundwater use

had reached almost 20,000 AFY and local resource
managers began expressing concerns about limited
water supplies, water waste and declining water levels.
Their initial attempts to manage local water demands
more effectively — for example, efforts to repeal a
statutory ban on water meters — were not successful.*

With the advent of American involvement in the
Second World War, several factors converged to
accelerate Southern Nevada growth rates and water
demands. In 1941, the City of Las Vegas and the Army
Air Force signed an agreement for the establishment
of the LasVegas Aerial Gunnery School.To supply
specialized materials for the war effort, construction
began in the southeastern LasVegas Valley on a vast
industrial complex later known as Basic Management
Inc. (BMI). The complex was granted access to
Colorado River water and a small pipeline was built
to deliver the water from Lake Mead. That same year,
Thomas Hull, a Southern California hotel and motel
owner, opened the El Rancho Vegas — the start of
Southern Nevada’'s modern resort industry. This
confluence of events significantly heightened interest
in the area, attracted more businesses and residents,
and led to rapid increases in demands for water? It
also marked the beginning of resource and forecasting
challenges that continue to this day.



HISTORY (1945 to 1990)

Following the end of the Second World War,
population growth continued to accelerate in the
southwestern United States, particularly in Southern
Nevada. In 1947, the Nevada Legislature created the
Las Vegas Valley Water District (LVWWD). Over the
next seven years, the LVVWD would acquire the
assets of the LasVegas Land and Water Company to
become the municipal water purveyor for Las Vegas
and unincorporated Clark County.

By 1950, Southern Nevada's population was more
than 40,000, groundwater use was almost 35,000
AFY in the LasVegas Valley, and the BMI complex
diverted about 15000 acre-feet of Colorado River
water annually. Planners forecasted that the area’s
population would not exceed 100,000 until the end
of the century. The City of North Las Vegas was
incorporated in 1946 and the City of Henderson in
1953. By the mid-1950s, the LVVWD had entered
into agreements with BMI to expand the BMI
water line. This effort resulted in the first delivery
of Colorado River water into the valley to serve
residences and businesses.

At this time, the region still relied significantly on
groundwater — the LVVWD owned and operated

| 3 wells out of approximately 500 to 1,000 wells

in the Las Vegas Valley. Planners no longer expected
this reliance on groundwater to continue indefinitely.
Consequently, the initial delivery of Colorado River
water into the community — and the prospect

of additional deliveries in the future — resulted in

a short-term planning decision with long-term
implications for overall resource management.

The Nevada Division of Water Resources (also
known as the State Engineer), which is the state
agency responsible for managing all non-Colorado
River surface water, groundwater and well permits in
Nevada, began to issue temporary permits for the
LasVegas Valley in 1955. A temporary permit allowed
the permit-holder to pump groundwater; but with the
understanding that the state would revoke the right

if or when Colorado River water was available to the
property.’

The decision had two far-reaching effects. First, it
created a separate class of water rights (“revocable”
water rights) that had to be co-managed with
permanent water rights in the Las Vegas Valley.
Second, it resulted in the issuance of pumping rights
in excess of the perennial yield of the groundwater
basin. Essentially, the idea was to over-pump the basin
in the near term to meet increasing demands, but
eventually to shift that excess use (represented by
the temporary permits) to Colorado River water and
return groundwater pumping to sustainable levels.

In conjunction with the state decision, the LVVWD
instituted water metering. Beginning in 1955, meters
were installed for any new construction connecting to
the LVWWD’s distribution system.?

Changes also were made in the management of local
wastewater. In 1954, the Clark County Sanitation
District (now the Clark County Water Reclamation
District) was created; the new district began treating
county wastewater flows two years later. By 1957, the
City of Las Vegas had installed a new sewer system
and relocated its wastewater-treatment plant. The
local wastewater facilities discharged their treated
flows to the LasVegas Wash, which until then was
predominantly an ephemeral stream that ran into the
Las Vegas Bay portion of Lake Mead.’

By 1960, the local population was just under 120,000,
surpassing the forecast made only 10 years earlier for
the year 2000. Land use in the Las Vegas Valley had
almost doubled and groundwater use was just under
50,000 AFY.The BMI complex, City of Henderson and
the LVWVWD were receiving about 18,000 acre-feet of
Colorado River water each year. Planners estimated
that existing water supplies would be fully used in the
next |0 years, at most.

Given the astonishing pace of growth and existing
limits to the BMI pipeline, the LVVWD began formal
engineering studies for new facilities to import
additional Colorado River water into the Las Vegas
Valley. The Colorado River Commission of Nevada
and local leaders spent several years negotiating with
the federal government for loans to pay for the work.
After funding was approved in 1967, construction
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began in 1968 on the Southern Nevada Water
System.'°The project would prove timely. By 1970,
population in the LasVegas Valley had more than
doubled to 263,000. Groundwater use had reached
about 86,000 AFY and almost 35,000 acre-feet of
Colorado River water was being imported annually
through the BMI water line.

In 1971, the first stage of the Southern Nevada Water
System was complete. It consisted of intake facilities
and the Alfred Merritt Smith Water Treatment Facility
at Lake Mead, eight pumping stations, a pipeline to
Boulder City, a four-mile-long tunnel through the River
Mountains and about 34 miles of major pipelines to
deliver treated water into the Las Vegas Valley. The first
stage provided a maximum capacity of 200 million
gallons per day (MGD), and plans were underway

for a second stage that would increase this to 400
MGD. It was now forecasted that available Colorado
River water would meet local needs beyond 2020.
Population for 2000 was forecasted to be 585,000.

Over the next 20 years, population growth would
increase almost threefold, surpassing the 2000
forecast of 1970 by almost 30 percent with many
years yet to go. By 1982, the second stage of the
Southern Nevada Water System was complete.
However, water demands had continued to increase
so unpredictably — moving up |3 percent from 1987
to 1988, and 14 percent from 1988 to 1989 — that
planners estimated the region would reach the
limits of its Colorado River apportionment within a
few years, rather than in the next 40 or so years as
projected in 1970.

As a result of the profound uncertainties created
by massive population growth and the prospect
of reaching its limits on Colorado River water,

the LVWWD filed 148 applications in 1989 for
unappropriated water in the counties of Clark,
Lincoln, Nye and White Pine. Most of these
applications were for rural groundwater with the
exception of a few surface water applications on
the Virgin River, which runs through northern Clark
County into Lake Mead. After the initial filings
with the Nevada Division of Water Resources, the
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LVVWD reviewed each hydrologic basin, eventually
withdrawing a number of its applications. As the next
section describes, by the mid-1990s, regional water
management efforts, including conservation and other
initiatives, returned to the Colorado River:

FIGURE 3 — Valley Land Use, 1950 and 1990

Las Vegas Valley Land Use, 1950

Las Vegas Valley Land Use, 1990



HISTORY (1990 to Present)

In 1990, there were almost 750,000 people in the
Las Vegas Valley and land use exceeded 71,000 acres,
more than |0 times that in 1950 (Figure 3).The 2000
population was forecast at one million residents, and
planners estimated the community would reach its
limit of Colorado River water sometime in the early
years of the next century. Resource challenges at

the end of the 1980s had reached a crisis point; with
the new decade, local leaders began to aggressively
explore different options for extending and managing
water resources, while meeting the ongoing demands
of the community. The following subsections discuss
the major water management initiatives that were
undertaken during this time.

WRMI Process

In 1990, municipal water providers in Southern
Nevada began a comprehensive analysis of water
resources and facilities. A consulting firm, Water
Resource Management Inc,, led the project and the
effort became known as the “WRMI Process."""
Population forecasts were provided by the Center for
Business and Economic Research at the University of
Nevada Las Vegas'? and a conservation analysis was
conducted by Planning and Management Consultants,
Limited.”* The 1991 published results were clear —
without serious conservation, Southern Nevada
would reach the limit of its existing Colorado River
water supply by the mid-1990s; with conservation, the
limit could be extended to 2007.The WRMI Process
provided the impetus for creation of the SNWA,

a study of water-facility expansion, implementation

of an ongoing search for new water supplies and a
renewed commitment to regional water conservation
efforts. In 1991, the community implemented its first
major conservation measure in decades — Operation
Desert Lawn.The program resulted in ordinances

by the local municipalities restricting lawn watering
during the hottest times of the day.

Review of Water Commitments

One consequence of the WRMI Process was a
temporary cessation of all new water commitments.
The LVVWD, as the largest water provider in

the LasVegas Valley, had to ascertain how much

water was already committed to new and planned
development projects in its service area.To do this,

it stopped accepting new applications for water
service in February 1991.Upon completion of its
analysis, the LVVWD instituted a more formalized
water commitment process with the City of Las
Vegas and Clark County. Henderson and North

Las Vegas also instituted more formal commitment
processes. Perhaps more than any other event, it was
the temporary cessation of water commitments that
awakened the community to the gravity of the water
situation. This elevated awareness contributed in large
part to the subsequent success of regional water
management initiatives.

Creation of the SNWA

One of the most significant outcomes of the WRMI
Process was the formation of the SNWA. The
SNWA was created in 1991 through a cooperative
agreement among the following seven water and
wastewater agencies:'

* Big Bend Water District

» City of Boulder City

» City of Henderson

» City of Las Vegas

» City of North LasVegas

» Clark County Water Reclamation District
* LasVegas Valley Water District

The Big Bend Water District provides water

service to Laughlin. The cities of Boulder City and
Henderson provide water and wastewater service to
their respective communities. The City of LasVegas
provides wastewater service to its residents. The

City of North Las Vegas provides wastewater service
to its residents, and water service to its residents,
adjacent portions of LasVegas and unincorporated
Clark County. The City of North LasVegas will be
constructing its own water reclamation facility and
currently has contract wastewater treatment services
with the City of Las Vegas and the Clark County
Water Reclamation District. The Clark County Water
Reclamation District provides wastewater service

for unincorporated Clark County and Laughlin. The
LVVWD provides water service to LasVegas and
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portions of unincorporated Clark County. The SNWA
was formed by these seven entities for the purpose of
acquiring and managing water resources for Southern
Nevada, constructing and managing regional water
facilities, and promoting responsible water use.

Integrated Resource Planning

In April 1994, the SNWA began an integrated
resource planning process to identify the appropriate
combination of resources, facilities and conservation
programs to meet future water demands in

Southern Nevada. Integrated resource planning
brings important concepts to traditional resource
and facility planning, including involvement of the
public early in the planning process; analysis of both
supply-side (resources and facilities) and demand-side
(conservation) solutions; consideration of different
community goals; and analysis of the trade-offs among
different, sometimes conflicting, goals.

Following more than a year of study and public
interaction with a stakeholder advisory committee,
the SNWA adopted a series of recommendations
to guide its future planning efforts (Appendix

2). Principal recommendations related to water
resources included:

* Seek permanent, long-term water supplies.

* Formulate a water resources plan that utilizes all
available water supplies, including unused Colorado
River apportionments, surpluses, leases and other
water supplies.

* Place top priority on development of Colorado
River water over development of aVirgin River
pipeline or water in rural counties.

* Maximize use of the LasVegas Valley shallow
groundwater, when and where practical.

The recommendations also supported the “phasing
in” of new regional facilities to meet future water
demands.” As part of a subsequent planning phase in
996, recommendations were developed on how to
pay for new regional water facilities; specific proposals
included a regional connection charge, regional water
surcharge and sales tax increase.'®

Water Resource Plan

Expansion of Regional Facilities

The recommendations of the SNWA integrated
resource planning effort supported the expansion of
existing water treatment and transmission facilities
for the Las Vegas Valley. The SNWA Board of
Directors approved the recommendations; design and
construction of new infrastructure, including a second
intake at Lake Mead and a second water treatment
facility (River Mountains Water Treatment Facility) in
eastern Henderson, began later that year. The phased
expansion increased the treatment capacity of the
Southern Nevada Water System to 480 MGD by
1997, 600 MGD by 1999, 750 MGD by 2002, and
900 MGD by 2007.

Additional improvements have included major
pipelines and pumping stations in and around the

Las Vegas Valley; upgraded communications systems;
process improvements at both treatment facilities;
upgraded intake pumping capacity; and an emergency
bypass pipeline from the second intake to the existing
water treatment facility. Today, the Southern Nevada
Water System has a treatment and delivery capacity
of 900 MGD (Figure 4).

FIGURE 4 — Southern Nevada Water System

Environmental Initiatives

To support its resource planning and facility expansion
activities, the SN'WA began to participate in a number
of environmental initiatives and coalitions in the mid-
1990s, taking a proactive and integrated approach

to environmental planning with respect to water
resource management. The SNWA's commitment to



environmental responsibility typically goes beyond the
steps necessary to ensure compliance with applicable
regulations or statutes. Efforts have included the
support of research and recovery activities related

to federally endangered fish and birds, involvement

in broader regional programs that address issues

such as habitat conservation and water quality, and
financial and staff support for environmental research
and studies. These environmental planning efforts are
discussed in more detail in Chapter 5.

Las Vegas Valley Groundwater Management Program
In conjunction with integrated resource planning and
its focus on Colorado River water, the SNWA began
working with local well users and the Nevada Division
of Water Resources in 1996 to address groundwater
management in the Las Vegas Valley. As a result of
these efforts, state legislation was passed in 1997

and 1999 implementing a groundwater management
program for the Las Vegas Valley hydrographic basin.'”
The Las Vegas Valley Groundwater Management
Program (Groundwater Management Program)
protects the local groundwater basin from over-
drafting and potential sources of contamination.
Efforts have included an inventory of all wells in the
Las Vegas Valley; a cost-benefit analysis of permanent
recharge; increased education of groundwater users;
and development of well conversion, landscape
conversion, sub-meter assistance and permanent
recharge programs to benefit existing and future well
users.To pay for these activities, the Nevada legislature
authorized the SNWA to assess well users in the Las
Vegas Valley hydrographic basin an annual fee.

Water Resource Plans

In 1996, the SNWA Cooperative Agreement was
amended to require adoption of a Water Resource
Plan. After the first plan was adopted in 1996, the
SNWA has reviewed the plan annually, adopting
revisions as needed. The 2009 Water Resource Plan
represents the eighth revision in |3 years. As reviews
and revisions demonstrate, the plan is a dynamic
document, intended to reflect changing developments
in the water resource picture for Southern Nevada.
Since the plan’s inception, those developments have
come principally from increased water demands, as

well as from landmark changes in rules, agreements
or other factors affecting the use of Colorado River
water (for example, water banking, intentionally
created surplus and drought).

In-State Agreements

In the late-1990s, the SNWA and the LVVWD
began to work closely with Lincoln, White Pine and
Nye counties, as well as other in-state interests to
negotiate equitable water-sharing arrangements for
available water resources in areas outside the Las
Vegas Valley. The various agreements have involved
such resources as surface water rights on the Virgin
and Muddy rivers, and groundwater rights and
applications in Coyote Spring Valley and Lincoln
County. These agreements, which are discussed in
Chapter 2 in reference to the associated water
resources, typify the philosophy that the SNWA
brings to the development of in-state water resources.
In every instance, the SNWA is open to working
closely with counties of origin and local residents to
address concerns and identify opportunities for the
sharing of resources — not only to meet Southern
Nevada's future water needs, but also to help these
outlying areas develop the resources needed to meet
their own near- and long-term plans for the future.

In-State Water Banking

To maximize the use of Nevada's Colorado River
allocation, SNWA member agencies began storing

or “banking” water in the Las Vegas Valley in 1987.

In Southern Nevada, banking is accomplished by
artificially recharging Nevada's unused Colorado River
water into the local groundwater aquifer. This provides
Southern Nevada with additional resources that can
help bridge potential shortfalls in meeting demands
while other resources in the SNWA resource
portfolio are being developed.
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Interstate Agreements

Beginning in the early-1990's and continuing to the
present day, the SNWA has worked closely with
other basin states to maximize opportunities for
the flexible use of Colorado River water, thereby
extending available supplies. The following sections
highlight the principal achievements to date.

Arizona Water Banking. To develop its storage
concepts further, the SNWA participated in a

banking demonstration project with Arizona in 1993.
Three years later; Arizona dramatically expanded its
recharge and banking efforts when the state created
and funded the Arizona Water Banking Authority
(AWBA). The primary purpose of the AWBA is

to ensure all of Arizona’s unused Colorado River
apportionment is utilized fully for the benefit of
Arizona. The 1996 state legislation that created the
AWBA also allowed for the creation of an interstate
bank to give Nevada and California the opportunity
to bank water in Arizona. Federal regulations to
facilitate interstate banking were approved by the
Secretary of the Interior in 1999 and 2001, allowing
Arizona and Nevada to begin formal negotiations for
Nevada's participation in Arizona’s interstate bank.
Shortly thereafter, other agreements were forged to
establish, clarify and expand business arrangements for
interstate banking efforts in Arizona.

California Water Banking. In October 2004, under
existing federal regulations for interstate banking,
the SN\WA entered into an agreement with the
Metropolitan Water District of Southern California
(MWD) that allows the SNWA to store a portion
of Nevada's unused Colorado River allocation in
California for SNWA's future use. Provisions for

the recovery of banked resources are discussed in
Chapter 2.

Management of Surplus Colorado River Water. In
2001, the Secretary of the Interior implemented a

methodology for managing additional supplies in the
Colorado River: Interim Surplus Guidelines were
established to help the Upper Colorado River Basin
states preserve their respective apportionments, while
providing time for California to reduce its uses on the
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Colorado River to its 4.4 million AFY allocation. The
Interim Surplus Guidelines also provided the states of
Nevada and Arizona with the opportunity to access
temporary surplus Colorado River water above their
respective basic apportionments for domestic uses
through 2016, if there was adequate water storage in
Lake Mead.'®

As a result of worsening drought conditions, the
Secretary of the Interior initiated a planning process
in 2005 to develop lower basin shortage guidelines
and management options for the coordinated
operation of lakes Powell and Mead during low
reservoir conditions. This planning process resulted

in agreements among the seven basin states and a
2007 Record of Decision that modified and extended
the 2001 Interim Surplus Guidelines. The process

also established new Interim Guidelines for managing
shortages, coordinating operations of lakes Mead and
Powell, encouraging augmentation and conservation
of water supplies in the lower basin. This agreement is
discussed in more detall later in this chapter.

Drought

Defining drought can be difficult, since droughts

are not distinct climatological events like floods,
fires or hurricanes. Instead, numerous factors in the
environment interact in complex ways that create
conditions where water supplies are not replenished
normally. Southern Nevada is dependent on flows
from the Colorado River; which in turn are derived
from snowmelt and runoff in the Rocky Mountains
of the Upper Colorado River Basin. Recent years of
below average snow pack in the Colorado Rocky
Mountains have resulted in below average runoff to
the Colorado River; the source of approximately 90
percent of the water delivered by SNWA and its
purveyor members.

In 1999, the Colorado River Basin began to
experience drought conditions that, from 2000 to
2004, became the worst five-year drought in the
recorded history of the basin. These conditions
were aggravated by several years of extremely dry
soil conditions, which further reduced total runoff.
As a result, water levels in the two primary storage



reservoirs on the Lower Colorado River (Lake Mead
and Lake Powell) declined to levels not observed
since Lake Powell began filling in the early-1960s.
Over the next several years, snowfall and runoff in
the basin was well below normal, the worst year
(thus far) being 2002, when runoff to Lake Powell was
approximately 25 percent of average (Figure 5)."

From 1999 to 2004, water levels in Lake Mead and
Lake Powell declined by approximately |10 and

80 feet, respectively. These declines reduced the
combined water storage in the two reservoirs to 46
percent of capacity.

FIGURE 5 — Lake Powell Annual Inflows?°
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To help offset the impacts of drought, the SNWA and
its member agencies conducted a drought planning
process in 2002 that resulted in the development of
an aggressive plan to lower demands during times

of significantly reduced Colorado River inflows. As
described later in this chapter and in Chapter 2, this
effort has resulted in both interim and permanent
changes to how the community uses water.

Except for years 2005 and 2008, when the Colorado
River Basin received slightly above-normal runoff
(105 percent and 102 percent, respectively), drought
conditions in the basin continued to persist. At the
end of 2008, the combined storage of Lake Mead
and Lake Powell was 52 percent of capacity and Lake
Mead water level was about 100 feet lower than that
experienced in the late-1990s.

Integrated Water Planning

Several in-state groundwater resources available
within Nevada have long been part of the SNWA's
water resource portfolio. These resources are
available within our state in the form of unused
groundwater in Clark, Lincoln and White Pine
counties. The LVVWD and SNWA have been working
for nearly two decades to secure some of this unused
water.

Given persistent drought conditions in the Colorado
River Basin, the SN\WA began to accelerate the
development of these in-state resources in early
2004. At that time, the SNWA Board of Directors
approved a concepts document and a work plan

for integrated water planning (discussed below) that
together provide a framework for development of
these in-state resources. Moving some of this unused
water to Southern Nevada will increase the reliability
of the region’s water supply during droughts or future
shortages on the Colorado River and also help to
meet future demands.

Development of some or all of these in-state water
resources has potential implications for a wide range
of water resource management and operational
issues, as well as environmental and rural economic
development issues. To address these questions in a
comprehensive manner consistent with the overall
resource goals of Southern Nevada, the SNWA
initiated an integrated water planning process in early
2004.The purpose of this process was to identify

the appropriate combination of in-state resources,
facilities and conservation levels needed to provide
greater drought protection for Southern Nevada, as
well as meet future water demands given SNWA's
reliance on Colorado River water (Figure 6). In this
respect, the process focused on how best to integrate
in-state resources into current SNWA planning and
management activities, given the dramatic changes in
Colorado River conditions.

Integrated Water Planning Advisory Committee
The SNWA convened an Integrated Water Planning
Advisory Committee (IWPAC) to assist in its long-
range planning effort. The IWPAC was comprised

Southern Nevada Water Authority
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of 29 stakeholder representatives. Unlike previous
SNWA committees, the IWPAC included not only
stakeholder representatives from the metropolitan
LasVegas area, but also representatives from Lincoln,
Nye and White Pine counties, as well as the Moapa
and Virgin Valley Water Districts. For more than a
year, the committee worked with staff to explore
various options and scenarios for in-state resource
development, building on the previous work done
by the Integrated Resource Planning Advisory
Committee process of the mid-1990s. In September
2005, the IWPAC finalized 22 recommendations and
presented them to the SNWA Board of Directors in
November 2005 (Appendix 1).%'

FIGURE 6 — Water Use by Source, 2008
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In an effort to maintain and build upon the success of
the community’s conservation efforts, the committee
recommended that the SNWA and its member
agencies pursue more aggressive conservation
achievements, including permanent implementation of
major drought-related demand reduction tools.

Interim Guidelines and Associated Agreements

In response to severe Colorado River Basin drought
conditions, the Secretary of the Interior, in cooperation
with the seven basin states, initiated a process in 2005
to explore management options for lakes Mead and
Powell. These efforts resulted in the Secretary of the
Interior issuing a Record of Decision (ROD) in 2007
for Colorado River Interim Guidelines for Lower Basin
Shortages and Coordinated Operations for Lake
Powell and Lake Mead,"Interim Guidelines.””

Water Resource Plan

Key elements of the Interim Guidelines include
modification and extension of the 2001 Interim
Surplus Guidelines, establishing how shortages in the
lower basin will be implemented, and the a