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I. INTRODUCTION

There is an apparent danger that the city of Las Vegas may run out of water in the next few decades.  However true this may be, it is inherently flawed in its isolation.  The water shortages or threat thereof to the city of Las Vegas, is not a Las Vegas problem, it is a problem that concerns everyone depending on water from the Colorado River.  The city of Las Vegas nearly lies on the Colorado River and is the easiest place to blame for diminishing water supplies.  While it is true that recent population growth has accelerated the problem of declining water supplies, there is much bigger picture here.  The author will identify the reasons for the declining water supplies as well as water conservation methods that the city of Las Vegas has implemented to efficiently use its mediocre water allocations.  The analysis will discuss a few of the proposals that have been suggested to prevent water shortages and in the conclusion the author will give his thoughts on what might be done to maintain water supplies.
II.  BACKGROUND
A. DIMINISHING WATER RESOURCES 

AVAILABLE TO LAS VEGAS


Las Vegas is located in the Mojave Desert and only receives a paltry average of four inches of rainfall each year.
  Population growth in the desert was made possible through innovative technology and engineering that brought water to places where it was historically unavailable.
  As Mark James, author of “Increasing Southern Nevada’s Water Supplies—A Challenge of Law & Politics,” pointed out in his opening paragraph:


“Once upon a time there was a dry, arid, desert land. With growth and industry, 



soon there came a change in the landscape. Palm trees, not native to the area were 


planted and grew in abundance. In newer areas, one could drive down palm-lined 



streets, past grass lawns in front of homes and businesses. The city became a 
veritable oasis in the desert, with lush vegetation.”

As a result, just over a hundred years after its establishment, Las Vegas is running low on water supplies. 


Ninety percent of the water used in Southern Nevada comes from the Colorado River, while only ten percent comes from groundwater that is pumped from wells in Clark County.
  So, while there are currently water supplies other than the Colorado River for which Las Vegas can obtain water, they are so miniscule that the city is entirely dependant on the Colorado River.   
According to an early study released in February 2008, a pair of researchers at Scripps Institution of Oceanography concluded that there is a fifty percent chance that Lake Mead will run dry by year 2021.
  Tim Barnett and David Pierce
 hypothesized that there is an annual deficit of one million acre-feet of water in the Colorado River.
  The Lake Mead and Lake Powell reservoirs combined have decreased in capacity by 7.3 trillion gallons, or 22.4 million acre-feet, since 2000.
  At its present water level, Lake Mead is already at less than half its storage capacity.
  The researchers pointed to factors such as drought, recent climate change, and taking out more water than is being replenished from the snowmelt in the Rocky Mountains.
  Each year 15 million-acre feet of water is apportioned
 from the Colorado River under the Colorado River Compact.
  Additionally, 1.5 million acre-feet of water is apportioned to Mexico annually in accordance with the 1944 treaty between the United States and Mexico.
   In their most extreme predictions the researchers forecasted that there is a ten percent chance Lake Mead could be dry by 2014 and a fifty percent chance that the water levels would be too low by 2017 to produce hydroelectric power.
  


With the loss of the water resources stored in Lake Mead, not only will agricultural and municipal water supplies diminish, but the ability to produce electrical power from the Hoover Dam will be negatively impacted.
  Currently the hydroelectric power generated by Hoover Dam supplies power to 1.3 million people.
  The declining supply of Colorado River to the Lower Basin states may even become so devastating that water stored in the Lake Powell reservoir may eventually have to be drained to temporarily maintain water levels.
  This would have a direct impact on the Upper Basin’s water supply from the Colorado River.  Thus, a depleting supply of Colorado River water in the Lower Basin is detrimental to all seven states involved in the “Compact” collectively.

Making the situation even worse, research conducted by Kenneth Kunkel, Acting Chief of the Illinois State Water Survey, discovered that extreme downpours in Nevada during the last sixty years have increased by twenty-nine percent.
  His report said, “Scientists expect that extreme downpours will punctuate longer periods of relative dryness, increasing the risk of drought.”
  In addition, increased temperatures will directly affect the flow of the Colorado River because precipitation in the Rocky Mountains is more likely to be rainfall.
  This means that runoff from the mountains is going to come sooner and in larger amounts during the springtime months.
  The decrease in the snowpack on the Rocky Mountains will cause a significant decrease in water flow along the Colorado River throughout the rest of the year.


While an increase in temperatures, population growth, and consumptive use have been detrimental to water levels along the Colorado River it only exacerbates an already existing problem.  Much of the blame can fall on one fatal premise to the 1922 Colorado River Compact, the erroneous estimate of annual water flow amounts along the Colorado River.
  By examining the hydrological records from 1899 to 1920, the commissioners believed that the river could supply 16.5 million acre-feet annually.
  However, the annual flow of the Colorado River in the next sixty years produced roughly fourteen million acre-feet of water annually.
  The recent drought and the falling water levels in Lake Mead suggest that more water was apportioned from the Colorado River than the river can actually sustain.
B.  COLORADO RIVER RESOURCE

The Colorado River supplies water to Wyoming, Colorado, Utah, New Mexico, Arizona, California, Nevada, and Mexico.
  It is the second longest river in the continental United States and provides water to more than twenty million people.
  Approximately two percent of the Colorado River is located in Mexico.
  Additionally, it provides water to irrigate land in excess of 3.5 million acres over the seven western states.
  The river is divided into two regions: the Upper Basin and the Lower Basin.
  The line that separates these two distinct basins is located at Lee Ferry in Northern Arizona.
  The Upper Basin consists of Wyoming, Colorado, Utah and New Mexico.
 The Lower Basin includes the states of Arizona, California, and Nevada.
 
Lake Mead, which was formed after the completion of the Hoover Dam, stores the apportioned water for Nevada, Arizona, and California.
  Nearly ninety-seven percent of the water stored in Lake Mead is from the Colorado River.
  This man-made reservoir can store approximately twenty-six million acre-feet of water.
  
C.   “LAW OF THE RIVER”

The Colorado River is governed by a series of complex treaties, acts of Congress, and compacts between the states.
  Collectively, they are identified as “The Law of the River.”
   In 1920, the Governors of Arizona, California, Nevada, New Mexico, Wyoming, Colorado, and Utah, decided to come together to settle the dispute over the rights of the Colorado River.
  Although Mexico had an interest in the negotiations over the river, they were not a part of the negotiations because the United States considered the matter as “purely domestic.”
  Additionally, the commissioners did not address the concerns of Indian tribes along the Colorado River.
  They simply concluded that: “Nothing in this compact shall be construed as affecting the rights of Indian tribes.”
  During that same year the legislatures for those seven represented states authorized a commission to negotiate a compact detailing their rights to the river.
  The primary objectives of the compact were to address the issues of flooding in the Lower Basin and to allow states in the Upper Basin to divert water from the Colorado River.
  Congress approved this compact, known as the “Colorado River Compact,” in 1921.
  From the time of its creation the compact has never been amended.
  The purpose of the compact is set forth in Article I:

“…To provide for the equitable provision and apportionment of the use of the waters of the Colorado River System; to establish the relative importance of different beneficial uses of water; promote interstate comity; to remove causes of present and future controversy; and to secure the expeditious, agricultural and industrial development of the Colorado River Basin, the storage of its waters, and the protection of life and property from the floods.”

The compact allocated 7.5 million acre-feet annually to both the Upper and Lower Basin Regions of the Colorado River.
  

After the Compact was established, California wanted congressional funding for the construction of what is now known as the Hoover Dam and in return agreed to limit is annual apportionment to 4.4 million acre-feet.
  Under this “Boulder Canyon Project Act” which created the Hoover Dam, Arizona was appropriated 2.8 million acre-feet annually.
 Nevada received the smallest apportionment of 300,000 acre-feet of water annually.
  However small the apportionment may seem today, Nevada did not begin using their apportioned water from the Colorado River until sometime in the mid-1950’s.
  While Nevada has only been apportioned 300,000 acre-feet of water annually, their use is based on “net consumption” which allows Nevada to receive credits for the amount of water that they recycle back into the system.
  Each year Nevada circulates roughly 200,000 acre-feet back into the Colorado River, allowing Nevada to use nearly 500,000 acre-feet annually.
  
D.   NEVADA WATER LAW

After Nevada was apportioned 300,000 acre-feet of water annually by the compact, it was then on Nevada’s own initiative on how to use the water.
  In Nevada’s water law development, as well as nearly all other western states, the basic policy is to put the water to the best use while maximizing economic growth.
  The basic principle of the prior appropriation doctrine is “first in time, first in right.”
  All seven of the states receiving an apportioned share of Colorado River water follow the doctrine of prior appropriation.
 Appropriated water rights may only be lost through non-use or abandonment.
  The doctrine works well with urban expansion because rather than having land-based water rights, its places water rights based on use.


The problem with the prior appropriation doctrine is that it places substantial limits on water conservation programs due to the lack of economic incentives.
  An individual or entity that has senior rights to water generally cannot benefit from implementing conservation plans or limiting their use.
  For one reason, conservation programs are expensive and the return is only minimal after recouping the cost of the venture.
  Secondly, there is some case law holding that an appropriator, or an individual with an interest in water, “had a duty to return the [unused] water to the water system for use by others,” while providing no financial incentive for doing so.
  Appropriators also run the risk of losing their water rights through “non-use” or “abandonment” by trying to conserve on the amount of water they use.
  So, in all reality under the prior appropriation doctrine there isn’t much financial incentive for agricultural users to efficiently use their water rights.  The risk of losing a portion of their future water rights is too much of a disincentive for agricultural users to buy into the water conservation movement.  

California recognized the deterring effect of the prior appropriation doctrine long ago and to offset the harsh effect they enacted Section 1011 of the California Water Code in 1979.
  Under this enactment, water users are allowed to retain their water rights into the future while decreasing their current water consumption.
  Landowners are then able to sell, lease, exchange or transfer their water rights.
  Although there is not a substantial amount of agricultural water users in Nevada, the state should follow California’s initiative in their quest for water conservation.
E.  THREATENED AND ENDANGERED SPECIES


As water levels on the Colorado River diminish, there is an ever increasing concern for threatened and endangered species inhabiting the river.
  In turn, protecting these species could place limitations on an already diminishing supply of Colorado River water to the Las Vegas area.
  To protect these species, there will be a substantial amount of pressure for states using the Colorado River to leave the water, to restore and stabilize aquatic ecosystems.
  Choices will have to be made between competing human interests in land and municipal uses.
  Understanding that collectively something must be done to protect these species from extinction, the Upper and Lower Basins have implemented proactive approaches to maintaining and protecting habitats for threatened and endangered species in the Colorado River.
    


The Upper Basin’s plan is the Upper Colorado River Endangered Fishes Recovery Program, or otherwise known as the Recovery Implementation Program-Recovery Action Plant (RIP-RAP).
  The program seeks to address specie population in the Green River and the Upper Colorado River by restoring crucial habitat.
  In addition, the Glen Canyon Dam Adaptive Management Program is evaluating different ways in which to operate the dam that would minimize harm to these species.
  The Lower Basin has implemented the Lower Colorado River Multi-Species Conservation Program (LCRMSCP).
  This program addresses the habitats and ecosystems for threatened, endangered, or otherwise imperiled species in the lower basin.
  

Historically, there were only eight species of fish located in the Colorado River.
  Six of these eight species of fish are found nowhere else in the world.
  If water levels become so low in the Colorado River that it would implicate a threat to a protected specie or species, agricultural users would bear the brunt of decreased water supplies available.
  Water that is used for municipal purposes has an economic and political advantage over agricultural uses.
  While urban water users would still continue to obtain enough water to maintain their way of life, if some of the Colorado River allocations are curtailed to protect an endangered or threatened specie, this precedent would surely have a negative impact on urban water supplies.  
II. WATER CONSERVATION
A.  WHO IS IN CHARGE OF MONITORING WATER CONSERVATION?

The Southern Nevada Water Authority (SNWA) is in charge of water conservation programs in the Las Vegas area.
  The agency was created in 1991, as a cooperative agreement between seven of the water and wastewater agencies located in Southern Nevada.
  Although they are responsible for water treatment and delivery systems, they are also responsible for acquiring and managing long-term water resources.
  Their mission is to promote the efficient use of water to the Southern Nevada areas.
  They believe that reducing the amount of water used outdoors and water that is wasted is paramount to sustaining water supplies into the future.
  
B. WHAT HAS BEEN DONE TO CURTAIL THE DECLINING
SUPPLY OF WATER TO THE LAS VEGAS AREA?

There are a wide variety of water consumers in the Las Vegas area, whether its residential, industrial, entertainment, golf courses, parks, government entities or public facilities.
  Of the consumptive water used in Southern Nevada, residential use comprises fifty-nine percent.
  The largest use of water in the residential area is outdoor use.
  Each day, on average, Las Vegas inhabitants consume 190 gallons of water per person.
  According to the SNWA the greatest need for water conservation is outdoor use.
  They claim that two-thirds of water used in Southern Nevada is used outdoors, all of which is consumptive use and unable to be recycled back into the system.
  In residential areas seventy percent of all water used is for outdoor use.
  Of that, twenty-three percent was wasted landscape use.


In order to decrease the amount of water used outdoors, which is all consumptive use and unable to be recycled back into the system, the SNWA has implemented numerous incentive programs.
  The SNWA are so serious about water conservation that they have their own “police force” to patrol water waste.
  Between the eleven enforcers (as of December 2007) an average day consisted of handing out roughly 154 citations.
  According to one water enforcement personnel, he has issued as many as forty citations in a single day.
  Homeowners are given one warning citation before the violation is charged to their monthly water bill.
  Procedurally, the “water police” mark the violation on the form, place it in the computer system for future reference, videotape the violation for evidence, and then place a yellow flag at the scene describing the violation.
  Violations can occur for watering on restricted days, watering during restricted times, failure to replace broken sprinklers, water running off the property, failure to drain swimming pools into the sewer system, and washing your vehicles more than once a week on the property.
 


Of these, possibly the most important is the opportunity for property owners to replace the sod located on their property for a more efficient landscape.
  As Doug Bennett, water authority manager of conservation, put it, “if the only time people walk on that lawn they’re pushing a mower, it’s not functional.”
  In return for taking these measures to decrease the amount of water used outdoors, the SNWA will rebate $1.50 for each square foot of sod that is replaced.
   On average, every square foot of sod that is replaced by water efficient trees, flowers and shrubbery saves an estimated fifty-five gallons of water annually.
  Since the implementation of the sod removal program in 2003, the SNWA has been able to reduce outdoor water consumption by five billion gallons a year.
  Golf courses in the Southern Nevada area have also used this water conservation attempt to reduce water expenses.
  Between the twenty-six courses in Southern Nevada, 472 acres of sod have been taken out of play.
  That is the equivalent of five 18-hole courses.
 

Other ways the SNWA proposes that Las Vegas residents reduce water consumption is by purchasing a pool cover and taking vehicles to a car wash.
  The SWNA estimates that a pool cover can help reduce water evaporation and cut the use of water by 10,000 to 15,000 gallons each year.
  To promote individuals to refrain from washing their vehicles at home the SWNA provides coupons for individuals to take their vehicles to a car wash where the water is recycled back into the system.


To control the amount of water used outdoors in correlation with the increasing population growth the city of Las Vegas has placed “turf limits” on newly developed properties.
  These limits are based on the current drought stage when the building permit is issued.
  When there is a “No Drought” stage, single-family homes may have fifty percent of their front yards composed of sod.
  However, when there is a “Drought Alert” single-family homes are restricted to no new grass in the front yard and limited to fifty percent of sod in the side and back yard.
  

In 2003, Las Vegas contributed 5.5 million dollars to curtail outdoor water consumption by proposing a plan to replace grass in more than seventy county parks and street medians with xeriscape and synthetic turf.
  The plan consisted of removing an excess of 3.1 million square feet of grass.
  During the following year the city uncovered plans to surface high school playing fields with artificial turf instead of sod.
  By replacing sod on two soccer fields the project estimated that it would save 21,824,000 gallons of water annually.
  In addition to saving valuable water resources synthetic turf also addresses another environmental concern; decreasing waste materials from entering landfills.  It is estimated that one synthetic playing field is made up of 45,000 recycled tires which would otherwise be stored in landfills.


In all, water conservation efforts from 2002 to 2006 saved eighteen billion gallons of water in Southern Nevada.
  This resulted in a twenty percent reduction in water consumption in a period in which 330,000 more people moved to the area.
  According to Patricia Mulroy, general manager of the SNWA, “quite honestly, we have got the most aggressive urban conservation program in the nation… drive around the valley… we’re starting to look like a desert community.”

III. ANALYSIS
A.  LIMITING POPULATION GROWTH

One proposed solution to decreasing water supplies to the Las Vegas area is to limit future population growth.  This seems to be a very sensible conclusion considering that from 2000 to 2003 seven of the ten fastest growing states in the U.S. were in the West.
  Nevada placed first, growing 12.2 percent in a period of just three years.
 Population growth has been a characteristic of Lower Basin states collectively.  According to the Census Bureau in 2003, Los Angeles County, Maricopa County (Phoenix), Riverside County (north of San Diego), and Clark County (Las Vegas) topped the list of places where there was the greatest population growth.
  The speculation that limited water supplies would scare away new growth has been misplaced.
  The truth is, people want to live in the west where the winter months are moderate and opportunities seem endless.  So now it is on the communities themselves to take a proactive approach to limiting population growth.  


Cities have the power to defer new growth until water sources are adequate enough to supply the new residents.
  The typical approach is implementing a growth moratorium
, which are long-established land use planning devices which attempt to freeze development for a limited area for a short period of time.
  The idea behind this is that during a temporary moment of freezing development it will allow communities to develop land and water use plans for future sustainability.
  While Courts have not approved the permanent use of water moratoria to limit population growth, they have held that these water service moratoria are valid as long as there is a true water supply deficit.
  A drought will suffice to show that there is a water supply deficit.
  In Serpa v. County of Washoe, the court held that the city of Reno could prohibit subdivisions consisting of five acres or less until the city was able to secure a new water source.
  Additionally, the court said that the county did not violate state water law because counties are given the authority to define rational growth and to determine the amount of water available to the county.


Although there have been suggestions that population growth should be limited, there has not been a single area in the West that has explicitly attempted to limit population growth.
  While there are economic and political reasons for not implementing such a policy, “the constitutional right to travel prohibits a state from barring the entry of new residents.”
  The weakness to the growth moratoria approach is that there are always existing housing locations that will support future growth.  Therefore, moratoriums can only limit the degree of future growth.  Another approach that has been taken is foregoing future water treatment plant developments in order to avoid provoking future population growth, which happened in Rockville, Utah.
  

However, Pat Mulroy, general manager of the SNWA, says that this is not an option.
  In rhetorical fashion she asks, “What are we going to do, build walls” and “we will we reach a point where our own kids can’t live here?”
  She has focused on water conservation and reduced outdoor water use as a means of maintaining declining water supplies.  Jeff Van Ee, resident of Las Vegas and member of the Sierra Club, is concerned that if Mulroy is able to obtain additional water supplies that it will have a direct effect to additional population growth.
  
B. REACHING OUT TO NEIGHBORING COMMUNITIES
AND USING THEIR WATER SUPPLIES


The SNWA authority has come to an agreement with U.S. Interior Department allowing the siphoning of 39,750 acre-feet of water from the Delamar, Dry Lake and Cave Lake valleys.
  This allowance will be strictly watched by the U.S. Interior Department to avoid the devastating effect it could have on the Pahranagat National Wildlife Refuge which lies to the West of the lakes where the SNWA has been approved to collect water from.
  The Wildlife Refuge provides a critical habitat for approximately 260 species of birds, mule deer, mountain lions, bobcats, foxes, badgers and frogs.
  The Refuge consists of 5,380 acres of land which is located ninety miles North of Las Vegas.


Another plan which will provide temporary emergency water supplies is an agreement between Arizona and Nevada in which they will “bank” water in the Arizona aquifers.
  Traditionally California has used up more than its apportioned amount of water from the Colorado River.
  They were able to do this because Arizona and Nevada were not using up all of their apportioned amounts and under the Compact the surplus could be used by another state within the basin.
  Under this plan Arizona and Nevada are using up their entire allocated portions and restricting California from continuing to use their unused proportions.  In return for financial help in creating this “water bank” in the Arizona aquifers, Arizona will allow Nevada to store some of its apportioned water in the system for future use.
  Nevada will be able to draw out 200,000 acre-feet of water annually from the Arizona aquifer, to a total amount of 1.2 million acre-feet over the life of the project.
  The project cost Nevada one hundred million dollars in 2005 to help fund the initial investment and starting in 2009, ten additional payments of twenty-three million dollars will be paid to Arizona.
  

C.   PURCHASING WATER SUPPLIES


As the western states each individually deal with the sudden crisis caused by the recent drought it appears unlikely that the Colorado River Compact will be amended.
  Like Nevada, Utah is also facing water scarcity issues.
  In addition to requiring additional water supplies to sustain substantial population growth, Utah needs water to extract and produce energy resources.
  In states adhering to the prior appropriation doctrine, water rights are considered interests in real property that may be sold.
  Although there are established intrastate water markets, the sale of intrastate water rights is nearly nonexistent due to the State’s own concern of depleting future water supplies.
  This creates a substantial problem for areas such as Nevada and Utah in securing a sufficient supply of water.  With all of the surrounding Western states primarily focused on securing their own future water supplies, they are not in a position to reach out and help neighboring states facing current water shortages.  


Colorado is one state that has gone to substantial lengths to ensure future water supplies to urban users.
  One program they have implemented to obtain water supplies for urban use is by paying farmers to reduce the amount of water used to irrigate their crops.  Annually, the Colorado River supplies enough water for farmers to irrigate over a million acres of land.
  A group of farmers were paid by the city of Aurora to install drip irrigation systems and in return the city obtained the water saved.
  Some believe that this practice will continue and throughout the next twenty-five years, thirty percent of the farmland in Colorado’s South Platte Basin will be converted.
  

While the decreasing supply of Colorado River water would substantially limit Nevada’s opportunity to provide water to its inhabitants, California would be able to offset some of the declining supply by increasing Coastal desalination plants.
  Due to Las Vegas’ geographical location they are almost entirely dependant on the Colorado River for their water supply.
  However, with a substantial asset such as the largest gaming industry in the United States, Las Vegas is financially capable of implementing innovative techniques to lessen the declining water supplies in the future.  As a former Arizona water official pointed out, “Las Vegas is a town with an open checkbook.”
  With its large financial resources the SNWA is considering building desalination plants off the coast of Mexico.
  The idea behind this is that the desalination plants would provide Mexico with water off the coast of Mexico and in return Nevada would be able to use a portion of Mexico’s Colorado River apportionment.
  Patricia Mulroy rationalizes this approach by explaining that; “if we had coastal property, we would be building our own desalter. But we don’t have coastal property. So the only way we can do it by building facilities in other areas, and by using the river as an exchange tool.”
 
D.   INCREASING THE COST OF WATER


Using the same basis as oil conservation efforts, many believe that the price of water should be increased to promote a more efficient use of water supplies.  On a national level, between 1960 and 1990, domestic water use doubled while population growth only increased by seventy-five percent.
  Currently the Las Vegas Water District which has 340,000 accounts that serve 1.2 million people in Las Vegas are adopting a “conservative pricing” plan.
  This plan will consist of a tiered system to allocate additional water costs.
  For average consumers, who use 8,700 to 12,000 gallons per month, their water bills will increase anywhere from $3 to $5 monthly.
  Even with the additional increase in water prices, an average consumer will still pay a paltry $20 to $30 monthly.
  In comparison to many other Southwestern cities, residential water users still pay a substantially lower price.
  For below average residential users, those using less than 5,000 gallons monthly, they will pay $12.48 a month for 5,000 gallons.
  Reno, Nevada charges $24.43 for the same amount of water.
  Residential high users in Las Vegas are charged $36.34 for 14,000 gallons while Flagstaff, Arizona charges $51.44.
  

A more drastic approach was avoided because it would put the revenue generated by the water authority in jeopardy.
  This approach sought to establish an increase in water conservation efforts while continuing to increase revenue for the water authority.
  Mulroy and the SNWA have taken the stance that water prices should be watched and periodically increased when consumers again begin to use water inefficiently.
  They feel that by increasing the price it will “jolt” water users to implement lifestyle changes to reduce the amount of water consumption in their everyday uses.
  
E. RESTRICTING WATER USED IN ENTERTAINMENT INDUSTRY

There is no doubt that the casino industry and their massive water displays draw a lot of attention when water conservation discussions are brought up.  As Mulroy acknowledged, “they need to do more, but only because of the leadership role that they need to play.”
  Traditionally, the SNWA has worked diligently with the casino industry, understanding that “they sell an escape from reality [and] their worry is when customers see the real world intrude, it’ll hurt the tourist industry.”
  Of the water used in Las Vegas, the casinos only comprise seven percent.
  Each year nearly forty million people visit the Las Vegas area.
  That equates to an average of fourteen percent of the people in the Las Vegas area located in the hotel industry at any given time.
  Most of the water used in the gaming industry is allocated to room use and other amenities which are recycled back into the system.
  Actually, eighty percent of all the water used in casino operations is able to be recycled back into the system.
  This is the polar opposite to residential use, where seventy percent is used outdoors and unable to be recycled.
  


Of all the water users in the hotel industry on the Las Vegas Strip, the Bellagio uses the most water per room than any other hotel.
  MGM Grand however, has the highest total use at 473,435,000 gallons annually.
  Understanding that they need to play their part in the water conservation efforts, the gaming industry has implemented their own programs to help curtail the declining supply of water.
  In an effort as early as 1990, the casino icon Steve Wynn built recycling plants under the MGM Mirage Volcano and the Treasure Island Pirate Lagoon to promote the efficient use of outside water displays.
  To date, the MGM Grand and MGM Mirage have converted more than half of their landscape with water efficient xeriscape.
  In 1995, those casinos were comprised of nearly eighty-five percent of sod and only fifteen percent xeriscape.
  Boyd Gaming Corp. has begun its own water conservation efforts with plans to replace almost 132,000 square feet of sod at the Stardust with xeriscape.
  In addition, the corporation has incorporated the “water upon request” program in each of their forty restaurants.
  Not only have the casinos implemented conservation programs of their own, they pay the highest prices for water.


While many tourists are drawn to the bright lights and the thought of escaping reality, not all of them are drawn to Las Vegas for its gaming.
  As one Las Vegas adventurer described her experience in her three day stay, she said “the neon and the noise left her unimpressed, but that she would cherish one experience—watching the Bellagio’s fountain shooting water to the heavens as Elvis sang.”
  It was that one moment that made the trip to Vegas worth it.
  So water used in the gaming industry should be used as efficiently as possible without destroying the “escape from reality” appeal that Las Vegas Strip exhibits.  Such an effect would have a devastating effect to the local economy and the financial means by which future water supplies will be obtained.
V.  CONCLUSION

While there are always areas in which occupants of Las Vegas can conserve and manage the water resources currently available, this cannot and will not suffice.  “Unless consumptive use is reduced, conservation has limited impacts to overall water supply.”
  In the last decade alone, water levels in Lake Mead have declined substantially.  While many believe this is because Las Vegas is consuming more and more water as each day passes by, this is not true.  As the paper discussed, Nevada has only a small apportioned amount of water supply from the Colorado River.  The declining supply in the Colorado River is an aggregate effect of a number of factors which have been discussed above.  If the Colorado River is going to make it into the future for a sustained period of time, without the help of a drastic turn of natural events, water consumption must be substantially decreased.  This will require a collective effort from all Colorado River users, both Upper and Lower Basin states collectively.  Understanding that there is no single absolute solution to solving the declining water supplies people must be educated about decreasing water consumption.  As Bronson Mack, spokesman for the water authority, points out “the people pouring into Vegas must be educated about the concept of desert life.”
  This is true for all water users in warm desert climates, where a large part of water is lost through evaporation.  

Although many temporary solutions have been implemented or proposed, as discussed in the analysis, there are inherent difficulties in continuing them for a long period of time.  Population growth may help curtail the declining supply of water to Las Vegas, but this does nothing to solve the falling levels of Lake Mead.  The incomprehensible truth is that too much water is being taken from the Colorado River, making it unsustainable into the future.   Additionally, neighboring water supplies can only be used for a temporary solution, without risking complete depletion of those water supplies.  These measures are all intended to be short term solutions to an unfathomable conclusion; that the Colorado River is going to go dry unless water consumption is drastically reduced among all users.    

However, if there is something positive to take from the issue of water scarcity in the West, it may be that, “in thinking more deliberately about the consequences of growth, cities facing water supply constraints may, by default, begin to alter our course toward a more sustainable way to live in and with this landscape.”
  Increasing the cost of water is one such way to involve everyone in the community to buy into the water conservation and reduced water consumption movement.  


The one thing that makes Las Vegas different than many of the other Colorado River users is their substantial financial resources.  They must take advantage of the financial resources available to them from the casino industry to implement innovative solutions.  Nevada and the city of Las Vegas must take on a leadership role and include the remaining Upper and Lower Basin states in an effort to reduce the amount of water taken from the Colorado River.  One such approach proposed here and now by the author, is to temporarily purchase water permits from agricultural users who obtain water from the Colorado River.  While this will surely cause outcry amongst the agricultural community, the fact is that eighty percent of the water allocated from the Colorado River is for agricultural use.  Of the 15 million acre-feet of water appropriated annually among the seven states, 12 million acre-feet is used for agricultural use.  Even if urban water consumption is reduced in half this effort will only save 1.5 million acre feet, which is not nearly enough water to replenish the Colorado River.  Undoubtedly this approach will not be easy or cheap, but until water levels in the Colorado River are at sustainable levels something drastic must be done.  The purchased agricultural permits would then go unused and remain in the Colorado River.  The determinate factor of the length of this policy is how quickly water levels in the Colorado River increase.  The author in no way discounts the importance of the agricultural community, but unless something is drastically done, the Colorado River could run dry within the next decade or two and all agricultural users would forever lose their water supplies.  The “inconvenient truth” is that agricultural users must bear the hardship for the greater good of all Colorado River users because it may be the only solution to replenishing the river.   
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