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ñTime and tide wait for no man.ò - 16
th
 Century proverb 

I.  INTRODUCTION :  COMPLICATED STRUGGLE FOR WATER .  

Since the dawn of mankind, prospectors, politicians, and authors have marveled at water. 

So precious is water, authorities have battled over its allocation, and wars have been fought over 

itsô ownership and dominion. ñThe word órivalsô . . . has its roots in fights over water, coming 

from the Latin rivalis, óone taking from the same stream as another.ôò
1
  According to an 

                                                
À Buchheit received his J.D. from Appalachian School of Law in 2006. 
1 Micheal Specter, The Last Drop: Confronting the Possibility of a Global Catastrophe, The New Yorker 62 (Oct. 

23, 2006).    
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executive at one of the worldôs largest private water industries, ñ[t]hereôs huge growth potential.  

There will be world wars fought over water in the future.  Itôs a limited, precious resource, so the 

growth market is always going to be there.ò 
2
  

Paradoxically, water is of almost unascertainable value, and yet, for the most part, it 

remains free.  This notion has been fodder for theologians who marvel at the diamond water 

paradox.  The price of items and resources is measured on the labor it takes to possess them.  

Diamonds require massive labor and the physical removal of 250 tons of rock.
3
  Water, which 

falls freely from the sky, would seemingly be of little or no value, yet nothing could be further 

from the truth.  

 In America, it has been said, ñ[i]n the West, water flows uphill, towards money.ò  A 

quote often attributed to Mark Twain is, ñ[w]hiskey is for drinking, and water is for fighting 

over.ò  In Cadillac Desert, Marc Reisner comments, ñ[California] thrives, even survives, by 

moving water from where it is and presumably isnôt needed, to where it isnôt and presumably is 

needed.ò
4
  The author of Water: The Fate of Our Most Precious Resource, wrote, ñ[m]illions 

have lived without love. No one has lived without water.ò
5
 

 In large part due to United States (US) governmental policies such as the Homestead Act, 

the Reclamation Act, subsidies for Western Beef, and additional factors such as an arid climate, 

the population of the American Southwest has sky-rocketed. Along with these people coming to 

the desert came the need for water, both for themselves and for agricultural programs. 

                                                
2 Bob Carty, The Water Barons: A Look at the World's Top Water Companies, CBC News (Feb. 3, 2003) (quoting 

Peter Spillett, Senior Exec., Thames Water) (available at http://www.cbc.ca/news/features/water/business.html). 

 
3 NOVA, ñThe Diamond Deceptionò (PBS Feb. 1, 2000) (TV series) (transcript available at 

http://www.pbs.org/wgbh/nova/transcripts/2703diamond.html, (Feb. 1, 2000).  
 
4 Marc Reisner, Cadillac Desert (rev. ed., Penguin Publg. 1993). 

  
5 Elizabeth Grossman, A review of Water: The Fate of Our Most Precious Resource, 

http://www.grist.org/advice/books/2001/01/09/to/, (Jan. 9, 2001). 

http://www.powells.com/cgi-bin/partner?partner_id=25450&cgi=product&isbn=0618127445
http://www.grist.org/advice/books/2001/01/09/to/
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 In order to ensure the land was as useful as possible, the US government dammed, 

diverted, and sought to control as much water as humanly possible. The impact of Westward 

Expansion has not slowed. The population of the Southwest has increased six-fold since the turn 

of the century and since the mid-1960s has more than doubled.
6
 

II.  IMPACTS, THE CURRENT CRISIS , AND THE IMPENDING CA TASTROPHE. 

 According to a 2005 study by the U.S. Geological Survey, the American Southwest is in 

the clutches of a drought which exceeds any other in recorded US history. ñThe drought gripping 

the West could be the biggest in 500 years, with effects in the Colorado River Basin 

considerably worse than during the Dust Bowl years.ò 
7
 On the heals of the USGS report came a 

study from the U.S. Climatic Data Center, which noted 67 percent of the western US was in a 

moderate to extreme drought. 
8
 There can be no doubt that a catastrophe is at our doorstep.  

 The current drought, combined with massive increase in industry and population, have 

forced the area to literally squeeze water out of the desert, creating a tipping point. If 

unencumbered, the Southwest will soon no longer be able to provide enough water to survive. 

This phenomenon has had drastic crises throughout time in areas across the globe. It is illogical 

to think the same will not happen in the United States. The American Southwest is headed for a 

disaster of epic proportions if it does not find a solution to this impending catastrophe.  

 With a scale, when weight is gradually added to the weighing pan, one side slowly 

descends. When weight is rapidly added, the lighter side will fall so swiftly, the weighing pan 

will bounce dangerously. The impending disaster in the American Southwest will not be a 

                                                
6 Grahame, John D. and Thomas D. Sisk, ed. 2002. Canyons, cultures and environmental change: An introduction to 

the land-use history of the Colorado Plateau.,http://cpluhna.nau.edu/Change/populationgrowth.htm (March 17, 

2007). 
7 Cite uncomfirmed by editorial staff. 
8
 MSNBC, West drought could be worst in 500 years, http://www.msnbc.msn.com/id/5239212 (Feb. 22, 2007).  

 

http://cpluhna.nau.edu/Change/populationgrowth.htm
http://www.msnbc.msn.com/id/5239212
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gradual descent. It will be a forceful, shocking occurrence that will leave the area scrambling for 

solutions. This impending disaster stands as a crisis which America will undoubtedly face in the 

upcoming years, and which it faces now. Note that there is no ñmaybeò to the equation. When 

America reaches this tipping point, the effects will be swift, critical, and brutal.  The notion of 

ñthat giant sucking soundò may not refer to America jobs anymore. It may refer to Southwestern 

America swallowing its very last drop of water.  

 The focus of this article is the impending disaster and eventual collapse that the 

American Southwest faces, if it does not seriously reconsider itsô impact in the area. This paper 

will highlight the current reactions to an already developed crisis, and the impending collapse of 

the area. Disaster generally refers to a condition which has already occurred; As will be shown, 

the disaster in the American Southwest is causing grave conditions which manifest themselves in 

struggles for water in the desert, lawsuits, physical attacks on government employees, and 

massive irreversible environmental impacts. Unabated, the disaster will continue, and developing 

into a full-fledged catastrophic event the likes of which the United States has never seen, and one 

which it is ill-equipped to handle.  

 The paper will cover the origin of the two largest rivers in the Southwest, associated 

harnessing of their flows, the current status of the West, the driving forces which created the 

situation, US governmental policies which brought about the crisis, the complexity of laws 

which have muddled the issue, the risks associated with the current situation, the history of water 

crisis on a global and historic scale, and what solutions are available.  

 It should be noted this article relies heavily on current periodicals, publications and 

internet sources, reflecting the most current information available as of the articleôs submission. 

Additionally, there are several comments obtained through meetings with scholars in the area of 
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environmental concerns and through emails with scientists, professionals in the field, and 

employees of the US government. It has to be mentioned, that had it not been for the helpful staff 

at both institutions, my research would not have been as fruitful.  

III.  WATER IN THE DESERT. 

 To discuss the issue of water scarcity in the American Southwest, we must first begin 

with the sources of water in the desert, namely the areaôs largest rivers: the Colorado River and 

the Rio Grande.  

A. THE COLORADO RIVER . 

 Millions of years ago, because of the collision of the Pacific Plate and the North 

American Plate,
10

 the portion of the United States which now occupies the Southwest was forced 

to elevate due to plate tectonics and geothermal pressures, creating the Rocky Mountains.
11

 The 

newly elevated land began to fill with natural streams and snow, and the Colorado River began 

to makes its way down the mountain.
12

  

 The Coloradoôs headwaters are located in Rocky Mountain National Park, an area in 

North-Central Colorado at an elevation of over 9,000 feet.
13

 From these headwaters, the 

Colorado flows in a southwestern direction towards Utah.
14

 The river cuts through Utah and 

exits in northern Arizona, where it flows through the Grand Canyon National Park and then 

forms a border with Nevada and eventually, into California.
15

 It is along the California/Arizona 

border where the river flows in a southern zigzag, eventually reaching the border of the United 

States and Mexico.
16

 The River, Americaôs seventh longest,
17

 covers almost 1,500 miles on its 

                                                
10 http://pubs.usgs.gov/gip/dynamic/tectonics.html  
11 Id. 
12 Id. 
13 Bob Ribokas, The Colorado River, http://www.kaibab.org/misc/gc_coriv.htm, (March 17, 2007). 
14 Id. 
15 Id. 
16 Id. 

http://pubs.usgs.gov/gip/dynamic/tectonics.html
http://www.kaibab.org/misc/gc_coriv.htm


 6 

journey to Mexico.
18

 According to Colleen Dwyer, of the Bureau of Reclamation, the Colorado 

is ñcontrolled by a series of 33 major dams. These dams and their associated projects sustain 

nearly 25 million people, irrigate 3.5 million farm acres, and can meet the annual electrical needs 

of 3 million people.ò 
19

  ñThe river and its tributaries - the Green, the Gunnison, the San Juan, 

the Virgin, the Little Colorado, and the Gila rivers - are called the óColorado River Basin.ô
20

 

These rivers drain 242,000 square miles in the United States, or one-twelfth of the countryôs 

continental land area, and 2,000 square miles in Mexico.ò
21

 

 

 On most maps, as the one above,
22

 the River appears to enter Mexico outside of Yuma, 

Arizona and continues to flow to the Sea of Cortez, meeting the sea between the Mexican states 

of Baja California and Sonora. Previously, about a hundred years ago, the River flowed 

unhindered from the Rockies to the Sea of Cortez.
23

  

                                                                                                                                                       
17 USGS, Plate Tectonics and People, http://pubs.usgs.gov/of/1987/ofr87-242, (May 5, 1999). 
18 Id. 
19 email Colleen Dwyer, Public Affairs Specialist, Bureau of Reclamation, Boulder City, Nevada 
20 Id. 
21 USBR, Frequently Asked Questions The Colorado River, http://www.usbr.gov/lc/hooverdam/faqs/riverfaq.html, 

(Sep. 7, 2004).  

  
22  http://www.kaibab.org/misc/gc_coriv.htm 
23 California Department of Water Resources, The Salton Sea History, 

http://www.saltonsea.water.ca.gov/documents/history.cfm, (March 17, 2007). 

http://pubs.usgs.gov/of/1987/ofr87-242
http://www.usbr.gov/lc/hooverdam/faqs/riverfaq.html
http://www.kaibab.org/misc/gc_coriv.htm
http://www.saltonsea.water.ca.gov/documents/history.cfm
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 Currently, the River truly ends in Southern California, in the Imperial Valley and the 

Salton Sea.
24

 The water no longer makes its way to Mexico.
25

 Instead, it ends in a salty marsh 

called Ciénega de Santa Clara,
26

 which receives its water via the Wellton-Mohawk Irrigation and 

Drainage District
27

 in accordance with the Colorado River Basin Salinity Control Act of 1974.
28

 

B. THE RIO GRANDE. 

 Designated as an American Heritage River by the EPA,
29

 the Rio Grande extends from 

Colorado through New Mexico.
30

 Once it reaches the border of the United States and Mexico, it 

flows in a southeasterly direction between Texas and Mexico,
31

 eventually ending in the Gulf of 

Mexico by Brownsville, Texas.
32

 The river is ñover-appropriated.ò
33

 Its flow is not high enough 

to support the required amounts needed to sustain the populous along its path and the agricultural  

needs of the area.
34

 The US and Mexican governments have entered into various water-sharing 

agreement through the years,
35

 due to the battle for the Rio Grandeôs water.
36

  

 Water availability issues in this region have been controversial, especially since Mexico 

acquired what is known as a ówater-debtô of 1.5 million acre-feet from 1992 to 2002.
39

 The lack 

of water has been cited as causing economic losses due to Mexicoôs failure to release the agreed-

                                                
24 Id. 
25 Id. 
26

 Jennifer Pitt, Yuma Desalinization Plant and the Ciénega de Santa Clara 

 http://www.sonoranjv.org/news/action_items/YDP_whitepaper.pdf, (March 17, 2007).   
27 Id. 
28 43 U.S.C. §1571-1599. 
29 EPA, Rio Grande River (TX), http://www.epa.gov/rivers/98rivers/riogrande.html, (Oct. 19, 2006). 
30 The Handbook of Texas Online, http://www.tsha.utexas.edu/handbook/online/articles/RR/rnr5_print.html, (March 
17, 2007).   
31 Id. 
32 Id. 
33 Guy Fipps and Craig Pope, IMPLEMENTATION OF A DISTRICT MANAGEMENT SYSTEM IN THE LOWER 

RIO GRANDE VALLEY OF TEXAS, http://dms.tamu.edu/phoenix4.html, (March 17. 2007).  
34 Id. 
35 Id. 
36 Id. 

39 Id. 

http://www.sonoranjv.org/news/action_items/YDP_whitepaper.pdf
http://www.epa.gov/rivers/98rivers/riogrande.html
http://www.tsha.utexas.edu/handbook/online/articles/RR/rnr5_print.html
http://dms.tamu.edu/phoenix4.html
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upon amounts.
40

 This led to a debt of 717,000acre-feet in October of 2004. 
41

  According to the 

Texas Water Resources Institute,
42

 now that Mexico has addressed the issue of water sharing, the 

Falcon and Amistad Reservoirs are filling, providing farmers with ñthe water they need for the 

planting season.ò
44

 ñSouth Texas growers, ranchers, and stakeholders have a sense of assurance 

that they can depend on Mexico for future water transfers in the coming months.ò 
45

 

 According to the Institute, the Rio Grande is, ecologically, a disaster. Buck Creek, 

located in the Texas Panhandle, reports high levels of Escherichia coli(e. coli) bacteria higher 

than those allowed by the Texas Surface Water Standards.
48

 The Institute notes, ñToo many e. 

coli or fecal coliforms may indicate the presence of pathogens that can cause disease.ò
49

  

 

 The Arroyo Colorado tributary of the Rio Grande is a major source of freshwater in the 

Laguna Madre, one of the areaôs most important ecological and economic resources.
51

 The 

Arroyo flows through Hidalgo and Willacy, and continues in the Lower Rio Grande Valley of 

Texas.
52

 High levels of fecal coliform have severely impacted recreational use of the lower 

Arroyo Colorado for fishing and swimming.
53

 

                                                
40 Id. 
41 Id. 
42 Id. 
44 Id. 
45 Id.  
48  TWRI, Buck Creek Water Quality, http://twri.tamu.edu/project-info/BuckCreek/, (March 17, 2007).   
49 Id. 
51 TWRI, Arroyo Colorado, http://twri.tamu.edu/project-info/ArroyoColorado/, (March 17, 2007).  
52 Id. 
53 Id.  

http://twri.tamu.edu/project-info/BuckCreek/
http://twri.tamu.edu/project-info/ArroyoColorado/
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 The Bosque River drains an area of 1600 square miles and serves as the primary drinking 

water supply for more that 200,000 people.
54

 Monitoring in the area has shown high nutrient 

levels and bacteria growth.
55

 

 Lake Granbury, located in North Central Texas, supplies more than 15 cities and a 

quarter of a million people with drinking water, along with water for industrial and agricultural 

uses.
58

 Fish kills have become common in the area.
59

  

 Concerns regarding water quality in North Central Texas have increased, leading the 

Texas Water Resources Institute and Texas A&M University to collaborate with the Tarrant 

Regional Water District.
61

 The watershed provides for 1.6 million people and is expected to 

serve 2.66 million by 2050.
62

 It is currently dealing with the issues of nutrient loading and 

sedimentation.
63

 ñSouth Texas depends on Rio Grande surface water for about 87 percent of its 

municipal and industrial water needs.ò 
64

 

IV.  DAMS, CANALS, WATERWORKS , AND BODIES OF WATER IN THE SOUTHWEST. 

 To say that dams in the United States have blossomed would be putting it lightly. ñBy the 

middle of the twentieth century, [dams] had become a defining symbol of manôs attempt to 

govern nature, an effort that was nowhere more vigorous than in the United States, where there 

                                                
54 TWRI, Environmental Infrasrtuctures,http://twri.tamu.edu/project-info/EnvironmentalInfrastructures/, (March 17, 

2007).  
55

 Texas Commission On Environmental Quality, Reducing Phosphorus in the North Bosque River: Taking Action 

to Improve Water Quality, http://www.tceq.state.tx.us/comm_exec/forms_pubs/pubs/gi/gi-306_1072021.pdf, 

(April, 2003).  
58 TWRI, Lake Granbury Water Quality, http://twri.tamu.edu/project-info/LakeGranbury/, (March 17, 2007). 
59 Id. 
61 TWRI, North Central Texas Water Quality, http://twri.tamu.edu/project-info/NCTWaterQuality/, (March, 17. 

2007). 
62 Id. 
63 Id. 
64 Danielle Supercinski, Economic model application to analyze cost of desalination, 

http://riogrande.tamu.edu/news/2006-08-02/, (March 17, 2007). 

http://twri.tamu.edu/project-info/EnvironmentalInfrastructures/
http://www.tceq.state.tx.us/comm_exec/forms_pubs/pubs/gi/gi-306_1072021.pdf
http://twri.tamu.edu/project-info/NCTWaterQuality/
http://riogrande.tamu.edu/news/2006-08-02/
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are more than seventy-five thousand dams. óThat is a new dam nearly every day since we signed 

the Declaration of Independence,ô Peter Rogers, a Harvard professor, pointed out.ôò
66

 

 Allocation of water derived from the Colorado River was first enacted in 1922, 

partitioning river water rights into upper and lower basin categories.
68

 An agreement was 

enacted, mandating Colorado, Utah, Wyoming, and New Mexico were annually allocated 7.5 

million acre-feet of water from the Colorado, while Arizona and California (comprising the 

lower basin) were to receive the same.
73

  In 1944, despite the fact that the Colorado only carries 

14.8 million acre-feet annually, Mexico was party to an agreement which allocated an additional 

1.5 million acre-feet, ñbringing yearly allotments to 16.5 million acre-feet per year.ò
75

 This 

agreement meant the River needed an additional 1.7 million acre-feet which it did not possess, 

proving that in the desert, regardless of how much water is actually available, there will never be 

enough.
77

  

 The list of Bureau of Land Management (BLM) managed facilities along the Colorado is 

immense.
78

 It is impractical to cover each of them in this article; however, it is important to 

highlight a few due to their impact on the environment and development of the Southwest.
79

 The 

largest projects at work in the area are the Hoover Dam, the Glen Canyon Dam, Lake Powell, 

Lake Mead, Central Arizona Project, the California State Water Project, and the Wellton-

Mohawk District, each of which are covered below.
81

 The projects cannot be fully discussed 

without an assessment of the environmental impacts they have on Salton Sea and the Imperial 

                                                
66  Spector, at p. 68.  
68 D.A. Francko & R.G. Wetzel, ñTo Quench Our Thirst: The Present and Future Status of Freshwater Resources of 

the United Statesò, Ann Arbor University of Michigan Press, 1983, at p. 98. 
73 Id. 
75 Id. at 99.  
77 Id. 
78 U.S. Bureau of Land Management, http://www.wy.blm.gov/rfo/standards01/intro-back.pdf (March, 17, 2007).  
79 Id. 
81 Id. 

http://www.wy.blm.gov/rfo/standards01/intro-back.pdf
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Valley.
82

  The implementation of these programs is precisely the reason why there is a current 

water crisis in the Southwest.  

A. THE HOOVER DAM . 

Built at the height of the Depression, the Hoover Dam was the largest man-made 

structure in the world, taming a wild section of the Colorado River previously considered 

unexploredò on maps.
85

 The 100-mile reservoir, known as Lake Mead, behind Hoover is so 

heavy it bends the earthôs crust, causing mini-earthquakes.  
87

 

 The dam itself is located in the Black Canyon on the Colorado River, about 30 miles 

southeast of Las Vegas, Nevada.
88

 It is 726.4 feet from foundation rock to the roadway on the 

crest of the dam.
89

 The towers and ornaments on the parapet rise 40 feet above the crest.
90

 The 

dam required the use of three and one-quarter million cubic yards of concrete to construct.
91

 

Hoover Dam provides generation of hydroelectric power for use in Nevada, Arizona, and 

California.
92

 The Dam generates more than 4 billion kilowatt-hours a year - enough to serve 1.3 

million people.
95

 The power plant is operated and maintained by the Bureau of Reclamation.
96

 

The largest recipients of the energy are as follows: Arizona - 18.9527 percent, Nevada - 23.3706 

percent, Metropolitan Water District of Southern California - 28.5393 percent, Los Angeles, CA 

- 15.4229 percent, among others. 
97

 

B. THE GLEN CANYON DAM . 

                                                
82 Id. 
85 Id. 
87 Id. 
88 USBR, Frequently Asked Questions: The Dam, http://www.usbr.gov/lc/hooverdam/faqs/damfaqs.html, (March 17, 

2007).   
89 Id. 
90 Id. 
91 Id. 
92 USBR, Frequently Asked Questions: Power, http://www.usbr.gov/lc/hooverdam/faqs/powerfaq.html, (March 17, 

2007).  
95 Id. 
96 Id. 
97 Id. 

http://www.usbr.gov/lc/hooverdam/faqs/damfaqs.html
http://www.usbr.gov/lc/hooverdam/faqs/powerfaq.html
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 After Hoover came the. . . Glen Canyon Dam upstream from the Hoover on the 

Colorado. The Glen Canyon Dam created Lake Powell, which loses two times as much 

water through evaporation as the entire city of Los Angeles consumes each year. At one 

point, the dam-building pharaohs were erecting the three largest structures in the world 

simultaneously.
98

   

The environmental impacts of the dam have been immense. ñConstruction of the Glen Canyon 

Dam has adversely affected the ecology of the Grand Canyon. Flash floods that would at one 

time scour the inner-canyon clean and deposit fresh sand along the beaches no longer occur. The 

water temperature, which used to get as warm as 80 degrees F, is now icy-cold all year and 

averages around 42 degrees F. Because of the changes in the water temperature some of native 

fish that used to inhabit the river have become extinct and still others are endangered. The 

Rainbow Trout, a non-native species which was introduced by man, thrives in the colder waters 

and makes it even more difficult for native fish species to survive.ò
105

 Additionally, it should be 

noted, the building of the dam was met with debate.
106

 

ñThe Glen Canyon Dam created Lake Powell, which covered a section of the Colorado 

River that not 200 white Americans had ever seen. One of them was seminal environmentalist, 

David Brower, first executive director of the Sierra Club and founder of the modern-day 

conservation movement. By the time Brower had toured the 600-foot-deep canyon and its 

tributaries, he had already agreed not to oppose the dam in exchange for the Bureau of 

Reclamationôs promise not to build a dam on the Green River. It is a decision that still haunts 

him in his 90s: óAn exquisite place, just about as beautiful a thing as the Creator ever dreamed 

                                                
98   http://www.metroactive.com/papers/metro/06.19.97/tv-9725.html 
105 Id. 
106 Id. 

http://www.kaibab.org/misc/gc_misc.htm#glen_canyon_dam
http://www.kaibab.org/misc/gc_misc.htm#glen_canyon_dam
http://www.metroactive.com/papers/metro/06.19.97/tv-9725.html
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up. I did have this last desperate hope that we could stay the closing of the dam. In January 1963, 

I failed.ôò 
110

 

C. LAKE POWELL . 

 Named after the famous one-armed American John Wesley Powell,
111

 who in 1869 

became one of the first men to navigate the savage Colorado River,
112

 the lake was created 

behind the Glen Canyon Dam. It is a matter of debate whether the great explorer would have 

appreciated the fact that the lake was named after him, considering its waters completely 

submerged Glen Canyon,
113

 an area he wrote extensively about as he marveled at the beauty 

of.
114

 

 According to the National Park Service, the lake is the second-largest man-made lake in 

America 
115

 and is the largest reservoir in Utah, covering 162,700 acres 
116

 and containing 24.3 

million acre-feet of water.
117

 It is a destination for recreation activities such as fishing, boating, 

and camping.
118

 

Despite the fact the lake provides recreation for visitors, there is a large and vocal group 

of environmentalists and citizens who advocate the removal of the dam that pens the lake.
119

 The 

creation of the Glen Canyon altered the ecosystem of the River, just like the Hoover Dam.
120

 

According to the National Park Service, before the Glen Canyon Dam was constructed, the 

                                                
110 Id. 
111 Margaret S. Bearnson, John Wesley Powell, http://www.media.utah.edu/UHE/p/POWELL%2CJOHN.html, 

(March 17, 2007). 
112 Id. 
113 Id. 
114 Id. 
115 USGS, Lake Powell, Utah, http://landsat.usgs.gov/gallery/detail/397/, (Sep. 5, 1996).  
116 Utah Department of Environmental Quality, Lake Powell, 

http://www.waterquality.utah.gov/watersheds/lakes/LAKEPOWL.pdf, (March 17, 2007). 
117.Friends of Lake Powell, Welcome to Lake Powell, http://www.lakepowell.org, (March 17, 2007). 
118 Id. 
119 .Id. 
120 Id. 

http://www.media.utah.edu/UHE/p/POWELL%2CJOHN.html
http://landsat.usgs.gov/gallery/detail/397/
http://www.waterquality.utah.gov/watersheds/lakes/LAKEPOWL.pdf
http://www.lakepowell.org/
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Colorado River ranged in temperature from 48-68 degrees.
121

 Now, the water coming from the 

dam runs cold and clear and the native fish cannot live in the main river channel.
122

 Of the  four 

native endangered fish species (Humpback Chub, Razorback Sucker, Colorado Pikeminnow, and 

the Bonytail Chub), only the Humpback Chub lives in the river corridor between Glen Canyon  

Dam and Hoover Dam. 
124

 

D. LAKE M EAD. 

 Building of the Hoover Dam created the largest man-made lake in the United States, 

Lake Mead.
125

 Containing 28,537,000 acre feet of water and encompassing 247 square miles,
126

 

the lake is located at the southeast tip of Utah. The area hosts over 9 million visitors a year. 
127

 

Between Lake Powell and Lake Mead lies the Grand Canyon, one of the worldôs largest and 

most ecologically diverse river canyons.
128

 

 The creation of the Hoover Dam prevented the annual floods in the area from scouring 

the canyon walls during spring.
129

 The impact of this water control device was to prevent the 

creation of new beaches along the Colorado, where sediment would form along the canyon 

bends, creating sandbars.
130

 Additionally, due to the fact that the water in Lake Mead comes 

from the bottom of the reservoir,
131

 726 feet below the crest of the dam, the same water cooling 

                                                
121 National Park Service, Glen Canyon, http://www.nps.gov/glca/faqs.htm, (March 17, 2007). 
122 Id. 
124 Id. 
125 USBR, Frequently Asked Questions: Lake Mead, http://www.usbr.gov/lc/hooverdam/faqs/lakefaqs.html, (March 

17, 2007).  
126 Id. 
127 Id. 
128 Id. 
129 Id. 
130 Id. 
131 Id. 

http://www.nps.gov/glca/faqs.htm
http://www.usbr.gov/lc/hooverdam/faqs/lakefaqs.html
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mentioned previously has altered the ecology of the area,
132

 forcing native fish species to the 

brink of extinction while providing a breeding-ground for non-native fish.
133

 

E. THE WELLTON -M OHAWK IRRIGATION AND DRAINAGE DISTRICT . 

 Coloradoôs newest irrigation district near Yuma lies in a place where area farmers grow 

ña bounty of citrus, wheat, and alfalfa.ò 
135

 The addition of the Wellton District in the 1960s 

represented the increase in salinity, a topic to be covered later in the article. To solve the problem 

of reducing the salinity of the river from 1,500 parts per million (ppm) to 800 ppm, US 

authorities agreed to build a salinity plant.
136

 The plant would ñwork by reverse osmosis, passing 

salty Colorado water through a cellulose acetate membrane that traps the salt. A diversion canal 

built parallel to the river would carry salt residues to the Gulf of California.ò 
137

 

 The Wellton-Mohawk Irrigation and Drainage District is located in Southwestern 

Arizonaôs Sonoran desert. According to the Wellton-Mohawk website, ñOur hot, dry climate is 

ideal for year-round growth of crops. Summer temperatures regularly reach 110 degrees. . . The 

long-term average annual rainfall is less than 3 inches, and irrigation continues at varying rates 

throughout the year. Elevation of cultivated lands ranges from approximately 200 feet above sea 

level on the west to about 400 feet above sea level on the east. The evaporation rate can exceed 8 

feet per year.ò
138

 

 According to the High Country News, ñthe plant alone cost $256 millionò and ñthe total 

ósalinity control programô in the Colorado River basin has already cost taxpayers $660 

million.ò
139

 ñTaking into consideration a situation where multiyear dry spells are a normal part 
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of the climate of the region, it appears that irrigation depletions may have peaked in the 

West.ò
140

  

F. THE CENTRAL ARIZONA PROJECT. 

 Created by the Colorado River Basin Project Act of 1968
141

,  ñThis $4 billion piece of 

modern engineering brings water by canal from the distant Colorado River to Phoenix and 

Tucson.ò 
142

 The plan was to bring water that was once snow in the mountains of Colorado and 

Wyoming hundreds of miles across the desert to Phoenix and Tucson.
143

 As shown in the image 

below, the exposed canal allows for massive amounts of water to be lost by evaporation.
144

 

 

G. CALIFORNIA STATE WATER PROJECT. 

 Authorized in 1960, the California State Water Project transfers water from northern 

California to central California with a cost estimated at $2.5 billion.
145

 The project currently 

serves as the largest consumer of electricity in the state, with the pumps using about 4 billion 

kilowatt hours of electricity a year. 
146

 ñIt should be noted that by 1960 water had evidently 

become a scarce good in all seasons in practically all of the numerous medium-sized and small 
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141 43 U.S.C. §§1501-1556. 
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143 Id. 
144 Id. 
145 Francko at 101. 
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rivers which flow into Central Valley.ò 
147

 The project was implemented to stave-off this 

problem.
148

 

H. SALTON SEA. 

 The Salton Sea is located between Interstates 10 and 8, near El Centro, California. The 

communities to the south include El Centro, Holtville, Calexico, Imperial, Holtville, Niland, 

Westmoreland, and Brawley. When seen from a satellite map,
149

 the area is an enormous green 

puddle in a sea of brown, nestled in between two rises of the Sierra Madre Mountain chain. To 

its south lie Mexico and the Sea of Cortez 80 miles away.  

 

 The Salton Sea is Californiaôs largest lake at 376-square-miles.
154

 The 35-mile long lake 

provides a source of entertainment
155

 in the middle of the hottest, most arid parts of the nation
156

 

where ñmany people are experiencing all that the desert has to offer from the comfort of their 
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motor homes or trailers.ò 
157

 One wonders whether those enjoying this area know ñall told, 90 

percent of the surface water entering the Salton Sea is waste water from agricultural land.ò 
158

 

According to, Salton Sea: A Track Record of Success,
159

 the following chronology about 

the Sea is given: 

1985 ï Salinity of the Salton Sea exceeds 40 ppt [parts per trillion] 

1986 ï States suggests adults limit their intake of fish from the Sea 

1992 - 150,000 eared grebes die at Sea 

1994 ï Die-off of eared grebes claims 20,000 birds.  

1995 - Salinity approaches 45 ppt 

1996 ï Type C botulism causes large-scale mortalities of white and brown pelicans. 15 to 20 

   percent of this endangered species die. This is the largest reported die-off of an 

endangered species. 

1998 ï In August, 7.6 million tilapia and croakers are depleted due to algae in the  Sea.
161

 

 

 These figures are followed by the reminder that ñmore than four million birds use the 

Salton Sea each winter day, and more than 400 species of birds have been found here.ò
162

 In 

Tracey Hendersonôs 1968 book Imperial Valley, she commented ñthe salinity threat is constant 

and growing more serious each year.ò Despite the facts that it would seem the Salton Sea is the 

last place resources should be applied, there is in fact a ñplanò to save the Sea. In 1998, Congress 
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passed the Salton Sea Reclamation Act
163

 directing the Secretary of Interior to prepare a 

feasibility study on restoration of the Salton Sea. 
164

 

 Despite the fact that every reasonable assessment of the situation would force one to 

realize an enormous lake in the middle of the hottest part of the United States is perhaps not 

ecologically sound, billions of dollars are soon to be injected into the area.
165

 Located in the 

middle of the desert, filled almost to the brim with agricultural wastewater, the Salton Sea soon 

faces a ñbrighter future.ò
166

 Without government intervention, ñstudies have shown that if 

nothing is done, the lake could shrink by more than 60 percent in the next 20 years.ò
167

 

 On October 28
th
, 2006, following two years of studies, ñthe State of California released 

an environmental document to restore the Salton Sea ecosystem and permanently protect fish 

and wildlife that depend upon it for habitat.ò
168

  

 ñThree years ago, the California Resources Agency was directed by the state legislature 

to develop a plan to restore the Salton Sea ecosystem.ò
169

 Now a Draft Programmatic 

Environmental Impact Report (PEIR) has been released, comprised in large-part, by local 

officials who obviously have an immense stake in the vitality of the area. In a recent article 

subtitled ñSaving Salton Sea Could Cost Billions,ò 
170

 the 3,000-page PEIR opened the door for 

public comments on alternatives and how best to restore the Salton Sea ecosystem.
171

 

ñSuggestions, referred to as óalternativesô in the report, include projected construction costs that 
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range from $2.3 billion to $5.9 billion.ò
172

 ñThe state compared reviving the 360-square-mile sea 

to an effort to restore Floridaôs Everglades wetlands that to date has cost more than $11 

billion.ò
173

 

 ñThe alternatives include ways to isolate areas of high salt content to help bolster plant 

and animal life, fostering habitats along the shoreline and increasing air quality by preventing 

more of the shoreline from being exposed.ò
174

  ñIn the meantime backers of the various 

proposals - including one by the La Quinta-based Salton Sea Authority - are jockeying to cast 

their plans in a positive light.ò
175

 

 Other alternatives have lower cost estimates and work with less water, but local farmers 

have opposed those plans. Mike Morgan of the Imperial Group, a coalition of Imperial Valley 

farmers commented, ñI don't think the state of California is in a financial situation to do an 

elaborate plan.ò
176

 

I.  THE IMPERIAL VALLEY . 

 The Imperial Valley, formerly known as the Valley of the Dead,
177

 extends across the 

United States border, from California into Mexico. The area has a population of 155,000,
178

 and 

covers over 4,597 square miles.
179

 The majority of the land sits at 235 feet below sea level.
181

 

The climate is hot and dry and temperatures in the summer reach upwards of 110.
182

 The annual 
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rainfall in the area, among the lowest in America, averages less than 3 inches,
183

 yet there are 

514,101 acres currently being farmed.
184

   Business is booming in the agricultural sector with the 

value of farm production estimated at almost $2 million per farm.
185

  One wonders how a small 

town in the middle of the hottest part of America became one of the wealthiest farming 

communities in the nation. The answer lies in water.  

 In 1901, the Colorado River was diverted to a canal leading to Imperial Valley.
186

 Before 

this diversion, water was brought in on rail from the north Coachella Valley.
187

 The canal 

brought a population explosion and this increase in irrigated acreage caused the explosion in 

agriculture from 1,500 acres to 67,000 acres,
188

 despite a soil survey commissioned by the US 

government that declared ñcrops absolutely impossible to grow.ò
189

 

 The water from the canal came at a price, however, as immense deposits of sediment 

from the river began to fill the waterway, leaving enough silt to ñraise one square mile of land 53 

feet in height each year.ò
190

  

 A series of floods in the early 1900s caused large-scale erosion.
191

 Construction of a new 

canal, known as the All American Canal, began delivering water to the Imperial and Coachella 

Valleys in 1934.
193

 In 1954, water was finally delivered to the Imperial Valley.
194

 Immediately, 
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salinity became an issue.
195

 But, never one to recognize that farming in the desert is a dreadful 

idea,
196

 Congress appropriated funds for a solution.
197

  ñThe Colorado River Basin Salinity 

Control Project legislation provided for the concrete lining of the initial 49 miles of Coachella 

Canal to reduce seepage losses.ò
198

 

V. COMPLEXITY OF WATER LAWS IN THE SOUTHWEST . 

 The Colorado River has been termed ñthe most controlled, litigated, domesticated, 

regulated, and over-allocated river in the history of the world.ò 
199

 Perhaps due to its scarcity, the 

struggle for water in the Southwest is exacerbated by the lack of a uniform system of laws 

governing its appropriation and use. This complicated issue can be witnessed in the lack of a 

solid definition of water law. 

 Western states generally follow the ñappropriation doctrineò of water law, also known as 

the ñColorado doctrine.ò The system of allocating rights to the water reflects the dearth of water 

in the American Southwest.  According to the Colorado Doctrine, the first individual who finds a 

beneficial use for a water source, known as the ñsenior appropriator,ò retains rights in the source. 

He may do with it what he sees fit, including sell the rights to the water. Later users may utilize 

the remaining water, barring any impingement of the original user.   

 According to the Bureau of Land Management (BLM), ñWater rights [are] a very 

complex issue and a critical component of the Bureau of Land Managementôs water program. 

This complexity is due to the fact that water rights are managed to a great extent under state 
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law.ò
205

  In Colorado, water law is based upon the prior appropriation doctrine, described with 

the phrase ñfirst in time, first in right.ò
206

 

 California uses a ñdual systemsò approach, applying both the riparian doctrine
207

 and the 

prior appropriation doctrine to water.
208

 Water is considered the property of the state, and a water 

right in California is a right solely to use of the water.
209

  

 In Arizona, the law follows the prior appropriation doctrine, but it is complicated by the 

Stateôs system of categorization, with water regulation based on surface water, water from the 

Colorado River, ground water, and effluent. 
211

 

 Needless to say, the fact that in an area not known for lush greenery; water rights become 

fantastically important in the development of the American Southwest. 

VI.  DRIVING FORCES WHICH CREATED THE CRISIS.  

 What forces brought people to the desert, thus creating the current water scarcity in the 

American Southwest? How did an arid, desert region see a population growth that increased six-

fold since the turn of the century and more than doubled since the mid-1960s?
212

 

 

A. THE HOMESTEAD ACT. 

 Following secession of the southern states, Abraham Lincoln signed the Homestead 

Act
213

 into law, turning 270 million acres (roughly 10 percent) of the United States into public 
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 24 

domain.
214

 Each homesteader received a claim of 160 acres.
215

 It was only in 1934, when the 

Taylor Grazing Act
216

 was enacted, that the Nation saw a decline in the number of homesteaders, 

though by that point, most ñquality landò had been staked. 218 

 It has been alleged some of the homesteaders were not in it for the land, but rather for 

water.
219

 ñA common scheme was for an individual acting as a front for a large cattle operation 

to file for a homestead surrounding a water source under the pretense that the land was being 

used as a farm. Once granted, use of that water source would be denied to other cattle ranchers, 

effectively closing off the adjacent public land to competition.ò
220

 According to Cadillac Desert, 

ñIn the West, a 160-acre irrigated farm was too large, while a 160-acre unirrigated farm was too 

small. . . remove the irrigation water, however, and things were drastically different. Then even a 

whole section [of land] was too small a piece of land.ò 
221

 It was clear that in order for the 

Southwest to be habitable, water would be critical to support the inhabitants.  

B. THE RECLAMATION ACT. 

 In 1902, the Bureau of Reclamation was established
222

 to oversee ñreclamationò of the 

waterways of the United States and to implement measures to ensure water would be harnessed 

to benefit agriculture.
223

 According to the Bureau, ñIn the jargon of that day, irrigation projects 

were known as óreclamationô projects. The concept was that irrigation would óreclaimô arid lands 

for human use.ò
224

 Their mandate helped continue Westward Expansion by providing for the 
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water needs of the homesteaders.
225

 Since its establishment, the Bureauôs name has become 

synonymous with the dams, water projects, and canals it oversees, although it was only in 1928 

when their forces were truly unleashed. It was with the Boulder Dam (and later the Hoover Dam) 

that money began to ñflow to Reclamation from the general funds of the United States.ò
226

 

 The Bureau, overseen by the Department of Interior,
227

 currently oversees 180 projects in 

17 states and their programs ñprovide agricultural, household, and industrial water to about one-

third of the population of the American West.ò Through the use of hydroelectric power plants, 

they are one of the largest energy suppliers in the United States and the largest wholesaler of 

water in the country.
229

 ñWe bring water to more than 31 million people, and provide one out of 

five Western farmers (140,000) with irrigation water for 10 million acres of farmland that 

produce 60% of the nation's vegetables and 25% of its fruits and nuts.ò
230

  In a 1994 memo with 

a ñmission accomplishedò feel to it, Reclamation announced, ñThe arid West essentially has 

been reclaimed. The major rivers have been harnessed.ò
232

 

 

 

 

C. TAYLOR GRAZING ACT AND FEDERAL LAND POLICY AND M ANAGEMENT ACT.  

 Enacted in 1934, the Taylor Grazing Act
233

 came about at a time when most ñprimeò land 

in the West had been staked.234 After applying for a low cost permit, cattlemen were given the 
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right to use government owned lands to graze their cattle.
235

 The Act ñauthorized the Secretary to 

withdraw those lands which remained unappropriated for specific public uses, and divide them 

into grazing districts.ò
236

 The Actôs goals ñas set forth in its preamble were to improve the 

rangeland conditions and to stabilize the western livestock industry.ò
237

 The focus of the Act, 

according to NRDC v. Hodel, was to the stop injury to the public grazing lands and to provide 

grazing areas upon payment of a ñreasonable fee.ò
238

 

 In 1976, Congress added, ña new management structure within which the Secretary was 

to operateò and the Federal Land Policy and Management Act was enacted.
240

  According to 

NRDC v. Morton, ñlivestock operators hold approximately 24,000 BLM licenses . . . to graze 

their stock on 150 million of the 171 million acres administrated by the Bureau.ò 
241

 

 The impact of the Grazing Act was to bring millions of head of cattle to the Southwest. 

Perhaps in a effort to stave off criticism about the overuse of grazing lands, Congress later 

enacted FLIPMA. By providing nearly free grazing for cattle, ranchers were allowed to use 

millions of acres of land for almost no cost.  

 In a recent article in the High Country News, the massive size of current grazing, 

subsidies, and permits in the American Southwest becomes apparent.
242

 The authors state the 

ñInterior West,ò which covers parts of Montana, Idaho, Wyoming, Utah, Nevada, Colorado, 
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New Mexico, and Arizona, 
244

 ñéis 1 million square miles. Most of the 470,000 square miles of 

public land is grazed.ò 
245

 

D. WESTERN BEEF. 

 According to the American Meat Institute, in 2000 the average American consumed 

between 60 and 75 pound of beef, and the cattle-industry in the US produced 26,492 million 

pounds of beef.
247

 The fact that there are massive amounts of cattle in the American Southwest
248

 

comes as a surprise to no one who has driven across the arid expanses of Texas, New Mexico, 

and Arizona, where often times the names of the towns are derived from types of cattle, such as 

Hereford, Clovis, Galloway, and Highland. The invention of barbed wire in 1873 allowed for 

cows to be contained over enormous areas of land. 
249

 Through large-scale confinement, 

governmental subsidies and governmentally supplied water, the United States began its addiction 

to ñWestern Beef.ò 

 In the US, there are approximately 8,00,000 cattlemen.
250

 Cattle are raised either by 

private farmers or corporations, often, by grazing on publicly-owned land until they reach 

maturity. They are then slaughtered on-site or transported to confined areas known as ñfeedlotsò 

to be processed.
251

 So what is the impact of millions of cattle in the American Southwest? Where 

do these cattle feed, what happens when hundreds of thousand cows walk on arid soil, and what 

is the environmental impact of their waste? ñWith more than 107 million cattle é presently 

residing in the US, the Department of Agriculture . . . boasts that óanimal wastes in this country 
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[which it estimated at over 1.7 billion tons annually] probably exceeds wastes from any other 

segment of our agricultural-industrial commercial-domestic complex.ò
252

 

 ñCentral Texasô dairy industry comprises 165 dairies and more than 100,000 cows.  This 

abundance of dairy operations creates potentially hazardous wastewater runoff that can pollute 

the areaôs waters.ò
253

 ñA positive correlation appears to exist between waste concentrations from  

dairies and the decline of water quality in the surrounding area.ò
254

 

1. FREE RANGE AND FEEDLOT IMPACTS. 

 ñLivestock grazing has damaged approximately 80% of stream and riparian ecosystems 

in the western United States. Although these areas compose only 0.5-1.0% of the overall 

landscape, a disproportionately large percentage (~70-80%) of all desert, shrub, and grassland 

plants and animals depend on them. Recent studies clearly document that livestock continue to 

degrade western streams and rivers, and that riparian recovery is contingent upon total rest from 

grazing.ò
255

  The impact of free-range cattle has had a disastrous impact on the Southwest.
256

 ñA 

1990 EPA report on grazing based on extensive field observations in the late 1980s revealed that 

riparian areas throughout much of the West were in ótheir worst condition in history.ôò
257

 

 In addressing the issue of feedlots, the USDA cites urine and manure as ñ(t)he major 

source of environmental degradation from confined animal production,ò noting ñ[a]nimal waste 

can be transmitted through runoff of nutrients, organic matter, and pathogens to surface waterò 

and ñleaching of nitrogen and pathogens to ground water.ò
258

  ñDuring the four to five months 
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each animal spends in the lot, it produces 0.5 tons of manure (dry weight). This can lead to high 

nitrogen concentrations in the groundwater under some conditions.ò
259

 ñOf the potential 

contaminants in manure, nitrate is the most important, as it is soluble in water and its 

concentration remains unchanged while passing through the soil.ò
260

 

2. HAZARDS ASSOCIATED WITH COLLECTION OF WASTE ON FEEDLOTS. 

 Citing an E.P.A. statistic where livestock waste has led to the pollution of more than 

27,000 miles of river, an environmental organization named Ask for Change comments, ñOne of 

the most dangerous practices of factory farming is the storage and óuseô of liquefied animal 

waste. The massive quantities of manure generated by [feedlot cattle] are stored in sewage pits 

and then spread onto cropland. These manure pits often leak or overflow, releasing toxic bacteria 

and excess nutrients into groundwater. Spreading waste on the ground leads to . . . water 

pollution when more manure is applied than the surrounding land can absorb.ò
263

 

 Cows release an average of 95 pounds of urine and feces daily.
264

 ñCattle in the U.S. 

alone produce nearly one billion tons of organic waste per year.  The organic waste created by a 

10,000 head feedlot is equivalent to the human waste generated by a city of 110,000 people. 

 Most of the organic waste generated by feed lots becomes runoff.ò
265

  These associated wastes 

ñhave important influences on water quality, soil nutrient status, defoliation patterns, and insect 

and odor concentrations. The severity of the impacts from wastes appeared to be related first to 

the distribution of animals, second to their concentration...ò
266
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3. M ANURE 

 Having large numbers of cattle in a confined area exacerbates the impact the animals now 

concentrated  waste ñbecause bacteria are carried to water as runoff during precipitation events. 

For example, increased contamination was more strongly influenced by the cattle use of 

meadows near streams than the stocking density in the entire pasture.ò
267

 

 ñIn addition to the threat to groundwater from the vast quantities of manure thus 

generated, there is also a threat from the food activities, such as hormones and antibiotics, which 

the manure may contain.ò
268

  This poses less of a threat in areas where the groundwater is 

located in a deep water table, but in areas where the groundwater is not deep, such as the 

Southwest, the risk of contamination is higher.
269

 

4. URINE . 

 ñUrine deposits create patches of high nitrogen concentration in soil and plants, because 

urine contains the majority of nitrogen in animal wastes, even though the majority of this 

nitrogen is volatilized. This high concentration of nitrogen is followed by increased intensity of 

defoliation by grazing animals in the growing season.ò
270

 

 ñMost of the feedlotsô liquid waste evaporates. But that is not, unfortunately, the 

end of it. As much as 90% of the urinary nitrogen excreted on feedyards is volatized 

(passed off in vapor-form) as ammonia. The airborne ammonia is then reabsorbed by 

nearby water, where it simulates eutrophication (enrichment of a body of water due to 

chemical nutrients) and increased the danger of nitrate poisoning in drinking water 
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supplies. Most of the remaining 10% percolates down through the pasture to contaminate 

the groundwater underneath.ò
271

 

5. COW ï WORSE THAN OTHER ANIMALS . 

 Interestingly, cattle are perhaps the worst animals for arid areas ñ[b]ecause [the] drying 

(of feces) strongly reduces the probability of contamination, contamination will be more likely in 

mesic (areas adapted to moist environments) than arid areas, and from cattle feces because they 

are more moist than feces from horses and sheep.ò
272

 

6. TRAMPLING , DEFOLIATION , SILTATION , SOIL HEALTH AND 

GROUNDWATER . 

 

 The number of cattle must be quadrupled when analyzing soil trampling (one cow, but 

four hooves). ñSoil compaction . . . has adverse effects on plant health.
273
ò Trampling destroys 

photosynthetic tissue and triggers an energy flow rate decrease through the plant.ò This results in 

ñéfewer flowers in the season following trampling treatments.ò ñContinued trampling triggers 

further breakdown of the system leading to death of the plant.ò
274

 ñSoil that is eroded from 

disturbances in riparian or upland areas is being deposited into streams. This adversely affects 

water quality and aquatic habitats in most streams where it does occur.ò
275

  ñ. ñLoss of topsoil or 

contamination by foreign chemicals could significantly degrade forest sustainabilityò
276

 

 The impact of this sedimentation creates a staggering comment that ñagricultural lands 

contribute most of the more than 4 billion tons of sediment produced each year in the United 

States (compared to some 32 million tons of organic waste and suspended or settleable solids 
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produced by all industries and municipalities combined).ò 
277

 As these sediments work their way 

downstream, they clog aquatic arteries and impair irrigation lines.
278

 

 When evaporation and transpiration exceed precipitation, as in the arid 

Southwest, the recharge of groundwater takes place only in ówet,ô or multicycle years.ò
279

 

In the arid areas, where evaporation and transpiration can greatly exceed precipitation, 

the mineralization of groundwater due to leaching is a significant cause of contamination; 

evapotranspiration may further concentrate salts.
280

 

7. WATER REQUIREMENTS FOR RAISING CATTLE . 

 ñThe production of 1 kg of beef requires 16,000 liters of water.ò
281

  ñThe water used to 

produce just 10 pounds of steak equals the household consumption of a family for one year.  The 

water that goes into producing one 1,000 pound steer would float a battleship.ò
282

  Obviously, in 

a water-scarce environment, this statistic causes alarm.  

E. TOTAL IMPACT. 

 Nearly all of the ecologically impaired 410 million acres of U.S. rangelands, according to 

an estimate by the Natural Resource Conservation Service, are located in the West.
283

 ñThis is an 

area four times the size of California, or 21 percent of the continental United Stateséò where 

ñéat least 50 percent of the desirable plant species [are] eliminated, [has] high erosion and weed 

invasion rates, and [the] riparian areas unable to function normally.ò
284
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 Perhaps when assessing the impact of Western Beef on the land, instead of turning to the 

mountains of raw data compiled by statisticians, which prove the disastrous impact of cattle in 

the Southwest; it is best to listen to those who have overseen the area for enough time to know 

the long-term impacts, due to the fact they have lived and worked in the West during their 

careers.  Former USDA Forest Service Supervisor and Regional Forester Walter L. Graves, 

when commenting about the lasting impact of ecological damage in the Southwest, said, ñHere, a 

scar in the land lasts forever.ò 
285

 

 Additionally, the former head of the USDA Forest Serviceôs Southwest region once 

commented on the strange paradox between manôs drive for profit and the Southwest.
286

 

ñMan is tied to the land:  

ó. . . farming, both irrigated and dry land, ranching, lumbering, and recreation are 

mostly dependent on the land or its renewable resources.ô Water is the most precious 

item of all in the Southwest. Civilization in the Southwest, in the long run, will depend 

on putting to beneficial use the maximum amount of usable water at the right time and 

place. Maximum usable water supplies . . . depend on watersheds in good condition. 

Devegetated lands, eroding lands, silt producing lands and sand-dune farming lands are 

leading to water shortages, dogged channels, declining water storage capacities and 

eventually, if not corrected, will lead to despair and financial ruin. The land must have 

care and rehabilitation, regardless of ownership, if society is to survive.ò
287

 

 It is obvious that millions of head of cattle in the American Southwest have wrought 

environmental devastation on the area. The raising of cattle continues unimpeded and 
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unchecked, with cattle seeming to produce far more waste and trigger far more riparian and 

aquifer impact than should be allowable.  One wonders what powerful forces permit the 

continual degradation of the area.  

F. WATER AND WESTERN BEEF SUBSIDIES. 

 Western beef subsidies, in the form of monetary governmental grants and tax breaks, are 

intended to benefit the public by lowering the price of goods. The concept is ñthe ends justify the 

meansò and these incentives are made to provide for the public good while off-setting the actual 

cost of the industry.  

 Western Beef grants are created by the US government with the intention of  benefiting 

consumers with lower prices. Ironically, they end up having the opposite effect. According to an 

article in the San Francisco Chronicle, not only do more than half of the US water supplies go to 

livestock production, but the actual cost of subsidies is driving up the cost of meat and these 

increases are borne by the US taxpayers.
288

 ñIf water used by the meat industry were not 

subsidized by taxpayers, common hamburger meat would cost $35 a pound. You need 25 gallons 

of water to produce a pound of wheat -- 2,500 gallons to generate a pound of meat.ò
289

  

Additionally, Western Beef subsidies end up helping larger ranchers or corporations while 

leaving out smaller, subsistence ranchers. The more wealth a rancher has, the more land he owns, 

the more subsidies he is given.  

Public lands grazing subsidies, like most agricultural subsidies, disproportionately benefit 

large landholders. According to a recent Government Accounting Office (GAO) profile of BLM 

permittees, the largest 500 permittees, out of nearly 20,000 total, control 36 percent of the public 
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lands forage.
290

 Just 16 percent of all permittees control 76.2 percent of the AUMs (animal unit 

months-a measurement of forage) available on BLM lands.
291

 Most of these permittees are big 

corporations or very wealthy individuals.
292

 The smallest 2,000 permittees control less than 0.13 

percent of BLM forage.
293

 This inequality is a result of the process for assigning public lands 

allotments. Access to permits requires ownership of private base operations.
294

 Since wealthy 

ranchers own more land, and thus more base property, they wind up with more federal lands 

allotments. 
295

 

 According to Tulane University School of Lawôs Oliver Houck, ñCurrently, 

approximately 2 percent of the Nationsô livestock producers pay bargain basement prices to 

graze livestock on public lands ï less than $2.00 per animal per month while the average 

Western private land lease is $9.66 per animal month.ò
296

 Houck comments further on the 

BLMôs grazing program by saying, ñthe Department fails to recognize that some lands simply do 

not support livestock grazing, and should not be grazed.ò
297

 

 When viewing the issue of subsidies on a global scale, it appears subsidies help the 

process of cattle-raising, but harm both the land and the water of the area. According to the 30 

nation group Organization for Economic Co-operation and Development, governmental farm 

subsidies negatively impact water conservation.
298

 In an October 31, 2006 report, the OECD 

announced ñgovernment policies to support farm production often discourage the efficient use of 
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water and aggravate pollution.ò
299

 Commenting after the release of their publication ñWater and 

Agriculture: Sustainability, Markets and Policies,ò OECD notes, ñésubsidizing irrigation 

systems and lowering water charges paid by farmers . . . undermines the efficient use of water. 

Moreover, providing lower pumping costs to agriculture accelerates the depletion of ground 

water aquifers and adds to the energy intensification of farming.ò
300

 

 Ralph Nader, when speaking of the troubles with water treatment plant subsidies, 

commented, ñHundreds of millions of construction grant subsidies flowed from Washington to 

local government for water treatment plants which industry promptly used to dump more water 

through. This subsidy to local government turned into a subsidy to factories that increased water 

pollution ï and at the taxpayersô expense.ò
301

 

G. WHO PROFITS FROM WESTERN BEEF SUBSIDIES? 

 Though seemingly phenomenally important to the continual livelihood of the West, 

agriculture and ranching in the area is slowing.  ñSince 1980, employment in these natural 

resource sectors has declined significantly in the Mountain West region.ò
302

  Additionally, US 

Courts have commented the BLM is not maintaining the arid areas of the Southwest, writing that 

ñé84 percent [of BLM managed areas] are in fair, poor, or bad condition.ò
303

 Commenting on 

the Council on Environmental Qualities assessment of BLM lands, the Court in NRDC v. Morton 

noted, ñMuch of this land, particularly the vast public domain, remains in desperate condition. . 

.ò
304

 The Court finished their opinion with the comment, ñUncontrolled, unregulated, or 

unplanned livestock use is occurring in approximately 85 percent of (the area) and damage to 
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wildlife habitat can be expressed only as extreme destruction.ò
305

 This, the Court surmises, 

ñ[makes] it apparent . . . that grazing systems do not protect and enhance wildlife values.ò
306

 

 

 Dr. Jared Diamond, commenting on ñperverse subsidiesò in his book Collapse, notes 

subsidies is a way for the rich to stay rich while the average taxpayer never sees the bottom-

line.
307

  

 

The relatively few . . .  lobby tenaciously for the subsidies that represent their income, 

while the losers [all the taxpayers] are less vocal because the subsidy is funded by just a small 

amount of money concealed in each citizenôs tax bill.
308

 Measures benefiting a small minority at 

the expense of a large majority are especially likely to arise in certain types of democracies that 

bestow óswing powerô on some small groups: e.g. senators from small states in the US Senate, or 

small religious parties often holding the balance of power in Israel to a degree scarcely possible 

under the Dutch parliamentary system.
309

 

 

Current Driving Factors 

 

 Some have described the issue as simply as ñEast versus Westò; the former representing 

Washington, DCôs priorities, the latter the American Southwest.
310

 While on the campaign trail 

in 1948, Harry Truman addressed a gathering in Grand Junction, Colorado and said, 
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ñóreclamation, irrigation and powerô were the ólifeblood of the West ... Those Eastern fellows,ô 

he added ð meaning Washington politicians ð didnôt have a clue about the region.ôò
311

 His 

declaration proves that without those three elements, there would be no West to be won.  

 

 Even if one fails to heed the monstrous amount of data proving the current and 

impending water crisis in the Southwest, Americans use a phenomenal amount of the resource. 

ñDepending on whose figures you believe, the average American uses somewhere between 45 

and 100 gallons of water a day.ò
312

 Compound this by the increase in population in a water 

scarce area, and it is easy to see the impacts.  

 

Virtually Free Water and the Diamond/Water Paradox 

 

 The current attitude about water, generally, is that is free. Indeed, water is cheap. It falls 

from the sky, flows naturally through rivers and streams, surrounds continents, and in most 

developed countries, is a faucet-turn away. Theologians from Copernicus to Locke wrestled with 

the ñwater-diamond paradoxò. Adam Smith, in The Wealth of Nations, noted, ñNothing is more 

useful than water; but it will purchase scarce anything; scarce anything can be had in exchange 

for it. A diamond, on the contrary, has scarce any value in use; but a very great quantity of other 

goods may frequently be had in exchange for it.ò
313
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 Ralph Nader comments, ñWater is the most precious, limited natural resource we have in 

this country. The technology that ruins this water can also save it. But because water belongs to 

no one ï except the people ï special interests, including government polluters, use it as their 

private sewers.ò
314

  Without recognizing that current attitudes towards water are one of the 

causes of the water crisis, the problem increases. ñé[T]echological expansion was one of the 

prime causes of water shortfalls, rather than the potential cure.ò
315

  The current thought about 

water is that if there is a crisis, and most people do not see there is one, technology will solve the 

problem.  

 

 It is because of this notion that people move to arid, water-scarce areas, fully expecting 

their water-needs to already have been addressed. An abundance or scarcity of water does not 

seem to affect the mass entry to the American Southwest, and with this entry the strain on water 

resources increases. Perhaps this is due to the fact that water in the American Southwest has not 

been deemed a ñcritical element.ò Nikolai Ramsey of the Grand Canyon Trust, states:  

 

Studies have shown that water scarcity or availability doesnôt affect growth patterns at 

all.
316

  It seems that people go where they want and water is found to accommodate them.
317

  

Glen Canyon Dam has helped provide for more diversions to the seven Colorado River basin 

states, thus abetting population growth in the Southwest.
318

 

 

Poor Governance 
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 The crisis has not been adequately managed by the US Government. There is an issue of 

ñgood versus bad governanceò as noted in the statement ñ(g)overnance is seen by UNDP as the 

exercise of economic, political and administrative authority to manage a countryôs affairs.ò
319

  

ñAmong the factors to achieve good governance are participation, efficiency, and strategic 

vision. At the heart of good governance is a commitment to sharing decision-making power 

between the stakeholders in a process.ò
320

  ñThis contrasts with the conception of the 

government as the dominant actor shaping development and disaster risk management.ò
321

  It is 

clear the United States lacks a ñstrategic visionò when dealing with water issues in the 

Southwest.  Its urban planning to date has been dams, canals, and more water-works. ñThe 

failures of urban planning, building regulations, environmental control and regional development 

. . . can all be describes as failures.ò
322

  

 

 As noted, with the morass of complex state and federal laws and the struggle over such a 

critical resource, these competing interests prevent a cohesive plan. It has become an issue of the 

Haves and the Have Nots, and those with political clout are usually the ones who prevail. ñWe as 

a society still retain faith is the techological approach to solving environmental problems and in 

the adequacy of present laws and conventions governing the use of natural resources.ò 
323

 This 

perception has led to a general ignorance as to where our water comes from and whether or not it 

will run out.  
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Population Explosion in the Southwest 

 

 Undoubtedly, the largest reason why the water crisis has occurred in the Southwest is due 

to the fact that water sources have been tapped to accommodate the massive increase in 

population the area has seen.  

 

ñThe population of the Colorado Plateau has increased six-fold since the turn of the 

century and has more than doubled since the mid-1960s. This growth rate is two-and-a-half 

times greater than the nationôs rate of 39% for that same period. Population growth on the 

Plateau is now outpacing growth in the western U.S. as a whole, as people fleeing the 

urbanization of the Pacific Coast move into the intermountain west. From 1990 to 1994 alone, 

the population of the Colorado Plateau increased 13 percent (see figure [below]).ò
327
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Source: Hecox, W. and Ack, B. 1996. Charting the Colorado Plateau: An economic and demographic exploration. 

Grand Canyon Trust, Flagstaff, AZ, p. 25.  

 ñBetween 1970 and 1974, unprecedented southward migration occurred. Ten of the 

thirteen largest metropolitan areas, all northern and eastern cities except Los Angeles, experience 

net population migration out of the urban areas.ò 
328

 Three of the largest cities experiencing 

growth were located in the South, ñall in areas of existing water limitations.ò 
329

 

 

 Tulane University Emeritus Professor Stuart Bamforth comments, ñPhoenix . . . is 

surrounded by senior citizens communities, and receives a winter ósnow birdô population of 
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people in winter from cold areas (e.g. Canada). This puts a tremendous stress on the water 

supply system.ò
330

 

 

 In viewing only one Western state, the issue of population explosion in the Southwest 

becomes alarming.  

 

California supports a population of twenty-seven million people, more than the entire 

population of Canada.
331

 The state grows one-third of the table food grown in the United States, 

and has an economy richer than all but six nations in the world.
332

 Without massive amounts of 

imported water for irrigation, California would not exist.
333

 Much of that water comes from the 

Colorado River, which originates in the Rocky Mountains and drains a large part of the southern 

Colorado Plateau.
334

 The population increased 400% since 1945, growing from 1,055,798 to 

4,162,210 inhabitants, and shifting from an agricultural employment base to an urban and 

industrialized economy.
335 

The electronics and furniture industry began to dominate border area 

industry in the 1990s.
336

 Both production processes use industrial solvents, which affect surface 

and groundwater.
337 

Currently 6.9 million people live in "sister cities" along the international 

boundary. 
338
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In a recent article in the High Country News,
339

 the authors note: 

ñSince 1980, the population of the 13 Western states has risen by more than 20 million, 

or 47 percent.
340

 Thatôs about twice the growth rate of the United States as a whole.ò
341

 ñThe 

fastest-growing parts of the West are rural, not urban or suburban areas...ò
342

 ñThe conversion of 

land from agriculture to residential, commercial and industrial use is taking place at an even 

faster rate than population growth. In the West, the amount of land carved up and swallowed by 

development rose from 20 million acres in 1970 to 42 million acres in 2000...ò 
343

 

7. ADDITIONAL FORCES ARE  AT WORK IN THE SOUTHWEST  

 

Salinization 

 

 Salt is managing to clog the riparian arteries of the Southwest.
344

 Rivers normally wash 

salts into the ocean.
345

 When the flow is impeded by irrigation, however, evapotranspiration 

concentrates the salt in the soil, creating problems for agriculture.
346

 

 ñAll soils contain salt. That salt is the result of what geologists call óweatheringô - the 

natural chemical, biological and physical processes which lead to the gradual breakdown of 

rocks and other geological formations. As those rocks are gradually worn down, so they release 

their natural salts into the soil, generally to be dissolved in rain water.ò
347
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 Concentrations reaching 0.5-1.0 percent make land toxic.
348

 In arid environments, where 

there is a lack of rainwater, the problem is compounded.
349

  ñSoils in [arid areas] can thus have a 

natural salt content as high as twelve percent.ò
350

 The fact that arid soils are initially high in salt 

makes them particularly vulnerable to salinization.
351

 

ñóIf the water table is permitted to rise to within 2.5 meters of the surface, then the 

groundwaters are drawn upwards through capillary action - adding still further to their own salt 

burden on the way, by dissolving the salts in the soils near the surface.ô In effect, the land 

becomes waterlogged with increasingly saline waterò.
353

 ñUnder such conditions, it is not long 

before the whole area becomes covered with a white saline crust.ò 
355

 

Desalinzation Alternatives 

 Costs of desalinization can be prohibitive. According to Dr. Edward Rister, associate 

department head for agricultural economics at Texas A&M University, ñThe major question that 

remains, however, is which alternative is the most cost-effective over the long run to add water 

to the regional water supply?ò 
356

  

 Dr. Rister and faculty members at Texas A&M, as part of  a detailed analysis of costs 

associated with desalinization, have looked into the feasibility of building a desalinization plant 

known as The Southmost Facility, along the Rio Grande.
357

 Their research has led to the 

conclusion that while it is scientifically possible to desalinated brakish water, it is phenominally 
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expensive.
358

 ñWhile desalination is capable of increasing the available local water supply, high 

costs and volume have discouraged its use to date.ò
359

 

 According to Dr. Rister, ñInitial construction costs were $26.6 million for the Southmost 

Facility; continued costs are $80,000 per year for administrative costs and $1.6 million per year 

for plant operation and maintenance,ò
360

 

 Even once treated, the water is not drinkable.
361

 ñIncoming source water salinity levels 

are typically about 3,500 parts per million (ppm). Once processed, the finished water has 

outgoing salinity levels of 300 to 400 ppm, which is below the 500 ppm maximum level 

established by the U.S. Environmental Protection Agency for drinking water standards.ò
362

 

Salinization and its Application to BLM facilities 

 The  ñéproblem is exacerbated when irrigation water is drawn directly from rivers or 

from the reservoirs impounded by large dams. Thus, in the US, evaporation at Lake Mead 

(behind the Hoover Dam)  and at lake Powell (behind the Glen Canyon Dam) is reported to have 

increased the salinity of the Colorado River by 100 milligrams per liter. Rising salt content in 

reservoirs and rivers means irrigation water is itself now a significant factor in the spread of 

salinization.ò 
363

 

Agricultural Impacts 

 The impact of farming in the Southwest has increased the severity of the water-scarcity 

issue.
364

 Farming in an arid, desert environment, rather than fertile, water-rich areas requires 
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more water from a resource when there is little to spare.
365

 Regardless of the location of the 

agriculture, its impact is severe, whether the farming is done in the Northeast or the Southwest. 

According to the USDA Economic Research Service, ñ[b]ased on State assessments of 19 

percent of river and stream miles, 43 percent of lake acres, and 36 percent of estuarine square 

miles, EPA concluded that agriculture is the leading source of pollution...ò 
366

 

 

 Farming, by its very nature, necessitates a massive amount of water. ñIn the United 

States, farmers used roughly 50 trillion gallons of water in 2000, about one-third of the countryôs 

total water use.ò 
367

 The problem is only compounded in the Southwest.  

 

 A comment from noted-professor N. William Hines, a scholar on the issue of water 

quality, is that the explosion of agriculture is one of the reasons why its impact is so severely 

felt.
368

 When farming was done on a subsistence-level, the impacts were not as grave.
369

 The 

implementation of agribusiness techniques has led to the current environmental impact.
370

 

ñAgricultural wastes have always contributed to water pollution, but until recent development of 

large scale commercial farming based extensively on modern technology, these wastes were 

sufficiently diffuse to escape attention.ò 
371

 

 

 Water use in the West is often misunderstood. Most individuals assume water problems 

come from overuse by urban and suburban consumers. In fact, this is not the case. ñIn the upper 
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Colorado River basin states . . . 90% of the water used is spread on land irrigated for crops, 

leaving 10 % for urban and other uses. Of the 1.6 million acres irrigated in the upper basin, feed 

for livestock is raised on 88% of the irrigated land.ò 
372

  

 

8. DISPELLING THE MYTH &  RISKS ASSOCIATED WITH  INACTION   

 

 What are the risks of not taking action? Who will suffer from water scarcity crisis in the 

Southwest and where will those people turn?ô 

 

 First, we must dispel the myth that there is no looming catastrophe. Without high enough 

quantities of clean water, society would crumble. Potable water and water for irrigation is 

essential to a balanced society. If, according to the USGS study previously mentioned, the 

United States is in the grip of the worst drought in 500 years
375

, the fact that there is a problem is 

obvious to anyone who observes the voluminous data associated with water scarcity in the 

region. According to Robert Webb, the author of the USGSôs report, the writing is on the wall 

and a massive drought is occurring.
376

 ñThat we can now say with confidence. Now, Iôm 

completely convinced.ò 
377

 

 

 Scientists using tree-ring studies noted the current water drought is even more severe 

than that of the Dust Bowl Era.
378

 The U.S. Geological Survey report states, ñThese comparisons 
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suggest that the current drought may be comparable to, or more severe than, the largest-known 

drought in 500 years.ò 
379

 

 

 ñClean water has not only healed humanity but nourished it. Irrigation for agriculture 

accounts for more than two-thirds of all water use, and sophisticated water-distribution projects 

have helped increase crop yields to feed the earthôs surging population.ò
380

 A lack of water 

would create a crisis for the inhabitants of the Southwest and the rest of the United States and 

would certainly cause massive civic unrest.  

 

 Second, we must assess who is most vulnerable if and when water resources in the 

Southwest fail to provide for the burgeoning population.  

 

 Interestingly, individuals in water-scarce areas may not be the first to feel its shortage. 

ñ[T]he most vulnerable people many not be in the most vulnerable places ï poor people can live 

in productive biophysical environments and be vulnerable, and wealthy people can live in fragile 

physical environments and live relatively well.ò 
382

 

 

 That having been said however, where an individual lives is certain to increase his 

susceptibility to the crisis ñhaving been increasingly recognized as one among many processes 

that influence vulnerability.ò 
383
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 In the American Southwest, the impact will most certainly be borne by those whose 

livelihoods are associated with agriculture. ñThe problems will be most acute for farmers, the 

biggest consumers, accounting for 75 percent of all water withdrawn from rivers, reservoirs, and 

aquifers.ò 
385

 

 

 The interconnectivity is plain to see. If production prices in one area increase, those 

increases are reflected in the cost to the consumer. If suddenly a head of lettuce were to increase 

by 500%, consumers located far from the lettuce-producing farms would either be forced to bear 

the cost or alter their purchases. With the dietary and purchasing decisions in the United States 

being changed, the economic impact will be felt by both the producer and by the consumer. The 

interconnectivity of the economy impacts all participants, both those on the farm and those far 

away.  

 

 When addressing the issue of environmental security and governance in the 

Americas,comparative environmental law and international sustainable development policy 

specialist Eric Dannenmaier, states, ñThe challenges come from development patterns that place 

communities at heightened risk of natural disaster, the long-term impact of population growth 

and land use decisions, poorly managed resource exploitation, and the lack of strategic energy 

policies.ò 
387

 As shown, the massive influx to the Southwest, poor governmental policies and 

unchecked subsidies allows one to believe, according to Dannenmaier, that the environmental 
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security of the area is in jeopardy, which Dannenmaier further explains ñis a real, immediate and 

potentially costly concern in the Americas ï in both human and economic terms.ò 
388

 

 

 Dannenmaier describes the paradoxical effect by commenting, ñDespite the risk to 

resources, economies, and populations, the link between environmental policy and regional 

security is poorly understood and rarely viewed comprehensively. Ironically, if foreign troops or 

terrorists threatened the same consequences, the response would be more certain.ò 
389

 

 

 Additionally, should there be a crisis, where will the inhabitants of the Southwest turn? 

Should be expect a mass exodus, as has been the case in nations where water has suddenly not 

been able to support the populous?  According to data from Dannenmaier and the UN World 

Food Programme, ñenvironmental refugees represent 58 percent of the total refugee population 

worldwide.ò 
390

 

 

 Platt addresses the issue of where victims of disaster turn. He comments that as they flee 

a catastrophe, they are rarely welcomed in the areas where they seek refuge. Platt cites the 

NIMBY concept (ñnot-in-my-backyardò).
391

 If and when the crisis reaches the area, where will 

those displaced by a water paucity go?  
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 In a recent New York Times article,
392

 Plattôs NIMBY concept dealing with refugees 

recently gained notoriety in Idaho, where the city counsel in Greenleaf asked all residents to 

purchase firearms.
393

 This request was made in anticipation of a possible influx of refugees, 

modeled after Idaho saw the evacuees of Hurricane Katrina attempting to escape the stormôs 

wrath.
394

 The ordinance, which passed the city council recently, was aimed at preventing 

refugees from entering the town. 
395

 It would seem individuals fleeing an environmental disaster 

would be met with hostile opposition as they attempt to escape a crisis.  

 

9. WATER CRISIS IMPACTS ï WHAT FORMS WILL IT TA KE? 

 

 When the Southwest begins to feel the impact of the current crisis, what forms will the 

initial indictors take? At a minimum, higher prices for water will equate to higher prices for food 

and an increasing costs associated with the importation of goods. This comes at a time when, 

according to the United Nations, water scarcity ñwill affect between 2bn and 7bn people by the 

middle of next century.ò 
396

 

 

 Additionally, the costs associated with poor water quality were highlighted in a recent 

UNDP report, issued on November 10, 2006.
397

 The report states ñdirty water is the second-
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leading cause of death among children globally. . . It kills 1.8 million children younger than 5 

each year ï more than HIV/AIDS, malaria, war or car accidents, says the UNDP report.ò 
398

 

 

 On the eve of the 3rd World Water Forum, the Vice-President of the World Water 

Council, William Cosgrove, stated, ñThe minimum consequences will be higher food prices and 

expensive food imports for water scarce countries that are predominantly poor,ò referring to the 

consequences of droughts.
399

 ñThe populations of the poorest countries will face hunger if they 

cannot get the resources to import food they cannot grow. Itôs intolerable to think that billions of 

our children and grandchildren will face these deprivations because we fail to act today.ò
400

 

 

 The concept of ñwater scarcityò was developed by Malin Falkenmark, Senior Scientist at 

the Stockholm International Water Institute. 
401

 ñA country is said to experience water stress 

when annual water supplies drop below 1,700 cubic meters per person. When supplies drop 

below 1,000 cubic meters per person per year, the country faces water scarcity for all or part of 

the year.ò 
402

 According to Falkenmark, when this figure is reached, the impacts of water scarcity 

will become apparent.
403

 

 

Current Battles Between States and Local Municipalities ï an Indication of the Future? 
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 As water scarcity continues to develop into a full-fledged crisis, the ripples are already 

being felt across the Southwest as neighboring cities and states struggle to find water in the 

desert and battle over its allocation once it is found. As will be shown, these existing struggles 

have led to lawsuits, distrust, and, in some instances, threats of violence.  

 

 According to an October 24, 2006 article in the Arizona Republic, it is abundantly clear 

the issue of water rights in the Southwest is far from reaching a settlement.
405

 In the 

northwestern Arizona town of Littlefield, the struggle continues as Wind River Resources, a 

company based in neighboring Nevada, filed paperwork to pump groundwater from a Littlefield 

water source to Mesquite, Nevada, across the state line.
406

 According to paperwork filed with the 

Arizona Water Resources Department, ñWind River Resources wants to blend imported Arizona 

water with Mesquiteôs groundwater, which has high levels of arsenic, and possibly export some 

of that water back to Arizona.ò
407

 

 

 Kris Mayes, a member of the regulatory group Arizona Corporation Commission, stated, 

ñThis falls very squarely into the category of a bad idea. Arizonaôs groundwater should stay in 

Arizona. . . . I believe this unprecedented proposal has the potential to negatively impact at least 

one water company regulated by this commission.ò
408

 Maxine Becker, an attorney retained by 

Wind River Resources, wrote ñany delays in the hearing beyond mid-December would be a 

ósignificant hardshipô for Wind River Resources and those living in Mesquite, ówho are in need 
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of certainty of their future water supply.ôò
409

 

 

 The President of Beaver Dam Water Company commented the plan will, in essence, 

destroy Littlefield. He commented, ñThey are trying to evaporate this community.ò
410

 

 

 In Chico, California, the water crisis has reached such a level, and local authorities have 

come under threat of physical and verbal assaults.
411

 Chico is feeling the impact of a change in 

state law that has forced locals to deal with the increasing water costs.
412

 As California struggles 

with water issues, there has been discord with the stateôs Department of Water Resources over 

who will pay for a resource which was once free.
413

 

 According to the AP wire story,
414

 ñAgency officials say public investment is necessary 

to secure the future of California's water supply. But those who object to the fees say they are the 

governmentôs way of trying to fund their own projects without dipping into the state budget.ò
415

 

 The issue has its origins in the 1924 fights over water when the state hired watermasters 

to ñmeasure stream flow and diversions to make sure water is allocated to users according to 

priorities and assigned rights.ò
416

 The program was funded through the Department of Water 

Resources. In 2004, California handed the bill to the recipients of the water, citing the high cost 

of employing the watermasters.
417
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 Local residents fear the impact of a consumer-borne cost.
418

 ñJack Hanson, who runs a 

cattle and hay ranch near Susanville in Lassen County, said the proposed increases would have 

raised his annual water fees from about $876 to about $4,000.ò
419

 The President of the Siskiyou 

County Farm Bureau stated the cost would bankrupt locals who make a living ranching and 

farming, commenting, ñMany of them can barely afford what theyôve got laid on them 

already.ò
420

 

 The issue has created suspicion among residents of Chico with some surmising the 

change is meant to fatten the Stateôs coffers.
421

 ñWe want to know how the DWR is coming up 

with these numbers,ò said Tony Francois, director of water resources for the California Farm 

Bureau Federation.
422

 ñAfter all, this is a six-month-a-year job and a relatively simple 

program.ò
423

 

ñWeôre trying to diversify how we invest in water resources in California,ò said Jerry 

Johns, the departmentôs deputy director of water planning and management, commenting those 

who use the water shouldnôt receive a subsidy. ñShouldnôt beneficiaries of the water supply help 

pay for it?ò
424

 

 One watermaster reported ñirate landowners have even tried to assault him.ò
425

 

 The issue is not only being dealt with in New Mexico, Arizona, and California. In fact, 

the entire Southwest is dealing with the need for realistic, cost-effective approaches to water 
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use.
426

 According to an October 28, 2006 article in The Desert Morning News, , Utah, the second 

driest US state is dealing with the rising cost of water.
428

  

 

 In order to meet Utahôs every-growing water needs, the Utah Rivers Council warns 

ñaggressive conservation legislation is needed from the state.ò 
429

 In an article entitled, Days of 

Cheap H2O are Over,
430

 the battle is shown to rage on as draft bills are about to be debated and 

costs are about to increase.
431

 

 

 On one hand, the Division of Water Resources thinks conservation measures already 

exist and are making progress. On the other hand are groups concerned about the existing cost of 

water in the area.
432

 According to Rivers Solution coordinator Mark Danenhauer, who presented 

the drafts, ñThe days of cheap supply sites are over. And now a cost-effective approach to 

meeting those needs is water conservation.ò
433

 

 

 Part of the considerations for the future, according to Rep. Brad King, D-Price, include 

an ñeffort to reduce water use by 25 percent per person. The aim is to reach that goal by 2050, 

using the consumption level from the year 2000 as a baseline. From 2000 to 2005, there has 
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already been a 10 percent reduction.ò
434

  The bill to create a water-conservation office would 

increase that goal to a 30 percent reduction.
435

 

 

 As noted, the battles over water in the American Southwest are beginning. In the coming 

months and years, the area will struggle both in courtrooms and in their communities. The 

litigation and associated debates are certain to rage on as water shortages increase and 

individuals are left to struggle with the scarcity of an absolutely necessary resource. The 

ñwater/diamond paradoxò will no longer solely be fodder for theologians. Citizens in the 

Southwest will take up the reins as they continue to wrestle with water resource issues. One has 

to wonder what the end result will be, and what will happen when those with the water flourish 

while those without it suffer. Already the crisis has taken root as the Southwestern battlefield 

begins to take shape.  

 

10. HISTORICAL IMPACTS DUE TO ENVIRO NMENTAL FACTORS  

 

 Tulaneôs Oliver Houck, when considering the massive history of societal shifts due to 

environmental crises, uses a quote from Plato. After Platoôs observation of Roman-occupied 

lands along the Mediterranean, he commented, ñWhat now remains, compared with what then 

existed, is like the skeleton of a sick man, all the fat and soft earth having wasted away, and only 

the bare framework of the land being left.ò 
436
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 Throughout the dawn of time, the struggle over water has been a key factor in the 

development of societies, and in their demise. Why the United States thinks it will avoid the 

certainty of its fate, if unabated, is completely incomprehensible. One needs only to look at 

history to be certain our time will come and we will be forced to deal with the crisis.  

 

 In To Quench Our Thirst, the authors write the fate of the Southwest is absolutely certain.   

 

ñWater resource crises are not new to late-twentieth-century America. Human cultures 

throughout history seem prone to expanding beyond the limits dictated by water availability.ò
438

 

ñAlmost all of our contemporary water supply and water degradation crises have parallels in 

history.ò
439

 ñTo fully appreciate the scope of water crisis in contemporary America, we also need 

to examine the historical development of our attitude about water.ò 
440

 

 

 So how do once thriving societies disappear from the face of the planet? There is a 

wealth of historical data to prove that in areas rooted to the lands, crisis have occurred which 

have forced the inhabitants to either leave the area or die.
441

 Perhaps it is due to the 

ñadolescenceò of our society that we are unable to understand this phenomenon.
442

 

 Professor Bamforth, comments the world has seen its fair share of societies pushed to 

extinction because of water scarcity.
443

 He notes, ñDeserts are the footprints of civilizationò and 

follows that with ñThe ócedars of Lebanonô - the country is now a desert,ò the ñLand of milk and 
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honeyò conquered by Joshua is now Israeli desert,ò and finally, ñparts of Syria and upper Iraq 

were once woodlands (now desert).ò
444

 

 ñThere is a common pattern here. The world has been consistently blind to the 

importance to great empires of traditional communally managed water systems.ò 
445

 

Mesopotamia 

 In the area encompassing present-day Egypt, Israel, Jordan, Syria, Iraq, and parts of 

Turkey, flow the Euphrates, the Nile, the Jordan, and the Tigres. It is an area known to be the 

ñCradle of Civilizationò and is one of the first places where irrigation was used to sustain crops. 

If at one time it was the worldôs breadbasket, how did its civilzations collapse? 

 The European Unionôs Water Initiative notes scientists have concluded the 

Mesopotamian Sumerian civilization collapsed, in a large part, due to irrigation techniques 

which were unsustainable.
446

 ñOver time, the combined effects of rising water tables and rising 

concentration of mineral salts spoiled the soils.
447

 By about 2,300 BC the fields supported only a 

fraction of their former production.
448

 The tale of salt damaged crops is told on Mesopotamian 

cuneiform tablets.
449

 Food scarcity eventually undermined this great civili sation[sic].ò 
450

 

Egypt and the Nile 
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 ñEgypt is virtually rainless and utterly dependent of the Nile waters.ò
451

 ñYet, on rare 

occasions, floods racing out of eastern and central Africa have failed. The result? In ancient 

times, dynasties failed.ò 
452

 In Cadillac Desert, Marc Reisner comments, ñFor thousand of years 

Egyptian farmers irrigated by simple diversions from the Nile and nothing went badly wrong.ò
453

 

Without being able to rely of the floods of the Nile, civilizations in the area crumbled.
454

 

 

Cambodia and Angkor Temples 

 

 Extending some 500 square miles, the city of Angkor, like  ñéLos Angeles, érelied on 

a highly sophisticated system of hydraulic management...ò
455

 Angkor has been called ñthe 

biggest city in the preindustrial era.ò
456

  Now it is a tourist-attraction, its former inhabitants 

driven from the area when the water they relied on was no longer available.
458

 

 

Israel 

 

 Inhabitants of the modern day Israel lived in the Negev Desert only because of their 

ability to harness water.
459

 ñMore than 1,500 years ago, the Negev Desert was inhabited by the 
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Nabataeans, caravan traders who built six imposing desert cities.ò
460

  ñEach of these hilltop cities 

in now in ruins.ò 
461

 

 

Medieval Europe and the Black Plague 

 

 ñIn mid-fourteenth-century Europe, one out of every four persons perished within a span 

of three years and the total number of  dead may have surpassed twice the number killed in 

Europe during World War II.ò 
462

 Driven by forest clearing to accommodate the burgeoning 

population, which ñ[e]xperts agree . . . doubled and perhaps tripled during (the) era(,)ò 
463

 

pressures on the environment increased and ñ[w]ater resources, degraded by human wastes in the 

cities and by erosion in the countryside, could sustain no further growth.ò
464

 ñDisease, spread by 

contaminated water, swept through urban areas. Famine resulted when degraded farmlands 

ceased to produce surpluses needed to feed the urban masses.ò 
465

 Due to environmental impacts, 

Europe was brought to its knees.  

 

The Mill Creek People 

 

 ñStretching across the Great Plains from Iowa to Colorado, covered by the dust of 

centuries, lie the remnants of a thousand small villages.ò
467

 ñIn the sixteenth century, when 

Coronado traversed the plains is search of gold, he found no cities and very few agricultural 
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villages.ò Where had all the farmers gone and why had they abandoned their villages?ò 
468

 The 

dependence on rain to supply water for corn harvests meant that in 1200 AD, when a great 

drought occurred, ñéthis drought devastated the Plains agricultural societies.ò 
469

 

 

Mayan Civilization 

 

 Additionally, the Mayan civilization became a flourishing culture due to their abilities in 

agriculture, and the collapse of that system led to their downfall. ñArchaeological evidence 

shows anaemia[sic] symptoms from skulls and bones of the later period as well as progressive 

depopulation. No stone building was constructed after 822 AD. Over-farming, deforestation with 

subsequent soil erosion and loss of productivity were instrumental in spelling the complete 

demise of this society by 900 AD.ò 
471

 

 

Anasazi Indians 

 

 Evidence suggests that these irrigation systems were constructed in the 

tenth or eleventh centuries and, over time, degraded the areaôs soils. The high 

evaporation rate and alkaline nature of the soils of the arid San Juan Basin 

eventually caused salinization and nutrient depletion as a result of prolonged 

irrigation. Because of the degradation of the canyonôs soils, irrigation was largely 

abandoned toward the end of Anasazi occupation of Chaco Canyon, during the 
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twelfth century, in favor of floodwater farming in outlying reaches of the 

canyons.
472

 

 

Why Do Societies Allow This Conduct to Continue? 

 

 Why is it that societies are driven from the face of the planet? How do once thriving 

populations seemingly disappear? Perhaps the best answers to these questions lie in Jared 

Diamondôs Collapse, where Diamond writes about the concept of ñecocide,ò describing it as 

ñ[t]he process through which past societies have undermined themselves by damaging their 

environments. . .ò 
473

 

 

 Diamond writes of the three reasons why societies collapse.
474

 First, he notes, a group 

may fail to anticipate the outcome of their actions.
475

 Second, there may be a perception that the 

problem is not, in fact, a problem.
476

 Third, often societies wonôt even try to solve a problem 

once theyôve recognized it for what it is.
477

  

 

 Diamond theorizes societies may not fully understand the impact of their actions.
478

 

ñGroups may do disastrous things because they failed to anticipate a problem before it arrives, 

for any of several reasons.ò 
479

 With the situation in the Southwest, it is possible that the United 
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States somehow does not see the water-shortages and current battles as problem.
480

 He remarks, 

that this has happened in the past, where it seemed incredibly obvious that there was a problem. 

ñWith the gift of hindsight, we now view (their actions) as incredibly stupid.ò 
481

 ñWhen the city 

of Tucson in Arizona went through a severe drought in the 1950s, its alarmed citizens swore that 

they would manage better, but soon returned to their water-guzzling ways of building golf 

courses and watering gardens.ò 
482

 

 

 When dealing with this prong of his argument, the perception that the problem at hand is 

far from a crisis, Diamond notes, the inability to perceive there is a problem often comes in the 

way of its solution.
483

 Diamond uses the term ñcreeping normalcyò referring ñto such slow trends 

concealed within noisy fluctuations.ò
484
. Also known as ñlandscape amnesiaò the phenomenon 

occurs due to óforgetting how different the surroundings looked 50 years ago, because the 

change from year to year has been so gradual.ò
485

 

 

 Diamond explains this occurs because of readily observable factors. ñFirst, the origins of 

some problems are literally imperceptible.ò 
486

 ñAnother frequent reason . . . is distant 

managers.ò
487

 This is analogous to when Washington, DC oversees water management in a place 

thousands of miles away, the issues are not in front of their faces, so their assessments are not 

borne by first-hand experience.  
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 Finally, ñperhaps the commonest circumstances under which societies fail to perceive a 

problem is when it takes the form of a slow trend concealed by wide up-and-down fluctuations.ò 

488
 To further explain this final thought, Diamondôs assessment of the situation is that ñsocieties 

often fail to attempt to solve a problem once it has been perceived.ò 
489

 

 

 As noted by Diamond and others, across the board of civilization, societies large and 

small have dealt with issues associated with resource-scarcity. Some have adapted and found 

alternative methods to support their needs. Others, as numerously noted above, have either failed 

to see there was a problem, or have chosen to avoid action, usually to their demise. These 

societies reflect this current situation in the United States, where a catastrophe is looming, we 

know it is currently causing severe problems both on a societal and on an environmental scale, 

yet we fail to address the problem. By sticking our heads in the sand, it seems obvious our 

outcome will mirror that of the mentioned civilizations.  

 

11. POTENTIAL WARS AND PRIVATIZATION  

 

 Is the notion that a water crisis in the United States could cause actual wars over water a 

bizarre concept? Not according to an executive at one of the worldôs largest private water 

industries who comments, ñThereôs huge growth potential. There will be world wars fought over 

water in the future. Itôs a limited, precious resource, so the growth market is always going to be 

there.ò
491
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 According to a report issued by the British government in November of this year
492

, 

ñUnless the nations of the world come together to (address environmental issues). . . we face the 

risk of ómajor disruptions to economic and social activity, later in this century and in the next, on 

a scale similar to those associated with the great wars and the economic depression of the first 

half of the 20
th
 century.ò

493
 

 

 There are historical examples of wars being fought in areas across the globe. An example 

lies in Ancient China, where ñthe Chinese character for ópolitical orderô is based on the symbol 

for ówater,ô and the meaning has always been clear: those who control water control people.ò
495

  

Societies in Ancient China dealt with a scenario eerily similar to that of modern-day America. 

ñPopulation growth, economic development, and the increasing need for military preparedness 

resulted in intense competition for increasingly scarce resources and often erupted in war, 

creating a series of famines.ò 
496

 

 The concept of wars being fought over precious natural resources is not a new one. But is 

it possible to envision these issues affecting the United States? Yes, according to Tim Holt, an 

environmental writer and contributor to High Country Newsôs ñWriters on the Range.ò
498

 Holt, 

an author on water scarcity, opines there is no doubt the looming shortage of water in the 

American Southwest means there is potential for conflict between the Haves and the Have 

Nots.
499

 And increasingly those who control American water supplies are no longer American.
500
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  ñEighty-five percent of U.S. consumers still receiv(e) their water from public systems,ò 

according to Holt.
501

 If this balance were upset and Americans needed to find water elsewhere, 

something which was once free would suddenly be worth quite a lot, considering it is absolutely 

essential for life. 
502

 

 Holt writes, ñEven in the United States, long a bastion of publicly owned water systems, 

water is increasingly viewed as something to be bought and sold. Private companies have started 

taking over municipal and suburban water systems, which gives them monopoly control over 

water rates. Water óprivatization,ô. . .  threatens local control over this precious resource.ò
503

 

 Who stands to control water resources? European conglomerates.
504

 According to Holt, 

the ñBig Threeò (the three largest, European-based private water companies of RWE/Thames, 

Vivendi, and Suez of France) have recently been purchasing assets in the United States, 

including U.S. Filter, United Water, and American Water Works. Holt notes these ñare the three 

leading U.S. water companies.ò
505

 

 ñParis-based Vivendi has already purchased 45,000 acres in Californiaôs Imperial Valley, 

giving it highly coveted rights to Colorado River water, and an amount equal to 8 percent of the 

water used in San Diego County,ò writes Holt.
506

 

Example: Thousand Oaks, California 

 In Thousand Oaks, California, the issue is already playing out as two private water 

companies (one of them a subsidiary of ñBig Threeò company RWE/Thames) and one city-

owned company compete to provide water to their constituents.
507
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 According to Thousand Oaks Assistant City Manager Scott Mitnick, private companies 

are known to charge rates which are ñsubstantially higherò that those charged by the cityôs water 

company.
508

 Mitnick noted that often the rates are ña whopping 33 percent higher than the 

cityôs.ò
509

 Complaints by local customers are routed through an Illinois-based call center. 
510

 

Outcry and Outrage Across America 

 As water-systems are purchased by private companies, citizens across the United States 

in Massachusetts, California, and have reacted out of fear of ñincreased rates and anonymous 

serviceò with efforts to prevent municipal water systems from being privatized. 
511

 

 ñA suit brought by a citizensô coalition in Stockton, California resulted in the 

termination, last fall, of the most lucrative water transfer agreement in the country. It was a 20-

year, $600 million contract between the city and a joint private operation consisting of 

RWE/Thames. . . ò
512

 

 Citing numerous breakdowns of the city water-system, Californiaôs Public Utilities 

Commission ordered the transfer of a Montara, California private water to be returned to the 

public after the private system proved unable to deal with the task of providing reliable water to 

the community for a reasonable fee. 
513

 

 After selling the water-system to a private company, rates increased.
514

 According to 

Scott Boyd, the system is ñuniquely decrepit.ò Boyd, President of Montara Water and Sanitary 
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District, commented ñevery time it changed hands, rates went up.ò
515

 Montaraôs citizens spoke at 

the polls, ñwith 80 percent voting for the bonds needed to purchase the water system.ò
516

 

 Holt notes, ñThe huge size of the companies now moving into the U.S. market only 

exacerbates the disconnect between water provider and water consumer. Governments or public 

water districts are typically involved in the delivery of water because we literally canôt live 

without water. Letting it fall under the control of companies based in Germany or France may be 

a boon to their shareholders, but not to those who depend on their water.ò 
517

 

12. THE NOT-SO-FAR FUTURE: 2050 

 

 Demographers often cite the year 2050 as a benchmark to determine future events.
518

 The 

statistics below are taken from recent articles and focus on the fact that the Earthôs population is 

expanding exponentially and its resources are increasingly becoming strained. 

 

ñWithin the next fifty years, demographers expect the population to grow again by as 

much as fifty percent.ò 
519

  

 ñBy 2050, there will be at least nine billion people on the planetéò 
520

  

 ñIf current trends continue, two planets would be needed by 2050 to meet humanities 

needs.ò
521

  

                                                
515 Id. 
516 Id. 
517 Id. 
518 Specter at 64. 
519 Id. 
520 Specter, at p. 62. 
521 BBC News, The Living Planet: Facts and Figures, http://news.bbc.co.uk/1/hi/sci/tech/6080074.stm, (Oct. 24, 

2006).  

http://news.bbc.co.uk/1/hi/sci/tech/6080074.stm


 71 

 ñSeventy percent of the water used worldwide is used for agriculture. Much more will be 

needed if we are to feed the world's growing population - predicted to rise from about six billion 

today to 8.9 billion by 2050.ò 
522

 

 ñBy 2050 . . . at least sixty percent of global power capacity will have to come from non-

carbon sources, such as wind farms, solar cells, and nuclear reactors; at the moment, the 

proportion is less that twenty-five percent.ò 
523

 

 The 2050 benchmark and the impact of the current population explosion is evident is the 

Southwest, even when looking at only one area: Central Texas.
524

 ñWater quality . . . is a 

growing concern. Five of the major reservoirs in the Trinity River basin . . .now serve 1.6 million 

people across 11 counties and are expected to serve 2.66 million by 2050. Sediment loading 

affects reservoir capacity and water clarity; nutrient loading results in algae growth that impacts 

water treatment and recreational use.ò 
525
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 Regardless of which figures are used, the point is clear: the population of the planet is not 

getting smaller, and our use of natural resources not decreasing. Action is required immediately, 

yet there is hesitation to do so.  

 

13. SOLUTIONS   

 Author Wallace Stegner commented, ñToo often, when they have been prosperous, the 

western states have been prosperous at the expense of their fragile environment, and their 

civilization has too often . . .degraded the natural scene while drawing most of its quality from 

it.ò 
526

 

Recognizing there is a Problem 

 As mentioned previously, the first step to solving the problem is to recognize there is 

one. As Diamond wrote, most societies which collapsed did so because of their inability to 

perceive there was a problem.
528

 With the mountain of information above, it is clear that the 

calamitous tipping point in the Southwest is rapidly approaching. As we have witnessed 

throughout history, when societies encounter environmental crises, the impact is brutal. To avoid 

a repeat of these numerous examples, the US government must recognize that in the very near 

future, the already-apparent issue of water scarcity in the Southwest will eventually become one 

where, unhindered, the consequences will be phenomenally grave.  
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 According to Editors of the High Country News,
529

 ñAs history has repeatedly shown, 

reform will come only incrementally. But the challenges . . .  give cause for hope: In seeking 

solutions, we may yet be able to forge a collective commitment to finding a way of living in the 

West that works. 
530

 

 

 Alex Kirby, the BBCôs News Online environmental correspondent, puts the issue in 

straightforward terms.
531

 ñThe worldôs water crisis is simple to understand, if not to solve. The 

amount of water in the world is finite. The number of us is growing fast and our water use is 

growing even faster.ò  
532

 

 

 And yet even with the writing on the proverbial wall, environmental issues take a back 

seat to the problems which are directly in front of our faces. In a recent article in the New Yorker, 

ñaccording to a recent Pew Research Center Survey, Americans still rank global warming as a 

low policy priority ï far behind Iraq, the economy, and health care ï with less that half of 

respondents designating it a óvery important issue.ôò
534

 We simply do not consider 

environmental issues to be of the same import as other issues. 

SMALL STEPS 

 Even seemingly miniscule steps, such as adoption from six gallon to 1.6 gallon toilets, 

have made positive impacts, considering the massive drain on water resource Southwestern 

toilets create. ñThe United States . . . has made big progress in cutting domestic water use by 
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adopting low-flush toilets. The amount of water used to flush the nationôs toilets has been cut by 

three-quarters in the past two decades.ò 
537

 

 Boris Worm, professor at Dalhousie University in Nova Scotia, commented recently in 

the New York Times,
538

 ñWhen humans get into trouble they are quick to change their ways. We 

still have rhinos and tigers and elephants because we saw a clear trend that was going down and 

we changed it.ò 
539

 

 The ñclear trendò Worm mentions is becoming more apparent as lawsuits rage on in 

American courts. People in the Southwest are recognizing water is not a never-ending resource. 

Rather than address the root of the problem, however, the wrangling over water is occurring in 

courtrooms and not being dealt with by legislation focused on conservation.  

 

 

 

Moratorium on New Dams 

 

 The United States government must install a moratorium on dam-building. As noted, 

there has been a dam built almost every day since the signing of the Declaration of 

Independence. 
540

 As Marc Reisner wrote, by bringing water to places where it is not to places 

where it should not be, the United States has created a situation where people can readily expect 

water to be provided for them in an unending amount.
541

 This expectation has led to an explosive 
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increase in the population shift towards the American Southwest.
542

 People are drawn to the area 

because of its aridness, yet they are never forced to appreciate the fact that water, in the desert, is 

an anomaly.
543

 Dams and canals help to hide this fact. 
544

 

 

The notion of bringing water to the desert is not a new concept. 
545

 

 

ñEvery arid nation wanted to exert its will to ógreen the desert.ô Water planners continue 

to collude in this process by assuming that water demand will rise as it has in the past. óPlanners 

consistently assume continued and even accelerating exponential growth in our total water 

demandô, . . . whereas in some countries, as least, water demand has ceased to rise.ò 
548

 

Salinization-prevention Irrigation Schemes 

 What to do with the already salinized areas of the Southwest? Can salinization plants 

solve the problem? Can this work for the Salton Sea? Is this an example of ñunaimed opulenceò 

at work? 

 Maintaining the ñwater-saltò balance is essential to keep arid soil irrigable.
549

 ñThe 

amount of water leaving the soil must be at least equal to the amount entering it. Irrigation 

schemes throw that delicate water-sale balance dangerously out of kilter.ò 
550

 

 Professor Gilbert White of the University of Colorado at Boulder, cites ñnumerous casesò 

across the globe where, in irrigated lands, the water table ñhas risen within ten years from about 
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25-30 meters below the soil surface up to 1-2 meters depth.ò 
551

 As explained, when water tables 

rise, salinity rises and forced more salt into aquifers.
552

 The impact of this has led to a staggering 

increase in the salinity-levels of the Southwest.
553

 The higher the salt content, the less fertile the 

soil, the less hospitable it is for crops, and the increase in salinity effects the surrounding water 

severely by degrading its quality.
554

  

 One of the major impetuses to salinity control is cost. The expense of salinization 

prevention is staggering, costing about $300 per acre-foot.
556

 And the cost of ñfreshò water is the 

production of 2,000 tons of brine waste.
 557

 Salinization plants are an example of what Nobel 

Laureate Amartya Sen refers to as ñunaimed opulenceò where economic growth and 

sustainability measures are implemented ñwithout paying direct attention to converting greater 

opulence into better human living conditions.ò 
558

 

 Unless desalinization techniques become exponentially less expensive, they are not 

suitable for implementation at this time. Perhaps as technology provides more suitable solutions 

and these costs become reasonable, desalinization will become a viable alternative. At present, 

however, it is not. 

 That having been said, in the Southwest, the notion that given enough time and money, 

all problems can be solved is apparent. This concept is giving a second birth to even the salt-

encrusted Salton Sea, which may have a reprieve, given a recent Draft Programmatic 

Environmental Impact Report (PEIR)
559

 which encompasses input from the State of California, 
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the California Resources Agency, Department of Water Resources, the Department of Fish and 

Game, the Salton Sea Advisory Committee, and citizens and tribal leaders.
560

  

 After years of scientific studies evaluations, and assessments, California released an 

document
561

 focused on the restoration of the Salton Seaôs ecosystem, thus protecting the flora 

and fauna of the area., identifying alternatives for the restoration. 
562

 

 According to Mike Chrisman, California Secretary for Resources and Chairman of the 

Salton Sea Advisory, ñThis effort represents the best opportunity to restore, reclaim and protect 

one of the nationôs most significant ecosystems and biologically-diverse areas. Over the next few 

months, working together, we can thoroughly and objectively analyze the alternative plans and 

build consensus for an approach to permanently enhance and reclaim the Sea for future 

generations.ò 
563

 

 

Need for Specific Indicators 

 

 Addressing the issue of global environmental security, Dannenmaier offers a solution 

which is applicable to the America Southwest.
564

 ñEnsure concrete progress by calling for the 

development of specific indicators to measure the nature and degree of environmental security 

challenges in the region and the ability of governance frameworks to respond to these 

challenges.ò 
565
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Reassessment of Agriculture and Implementation of Hardier Strains 

 

 In the arid Southwest, farmers are currently growing water-intensive crops such as 

melons, alfalfa, wheat, citrus, and iceberg lettuce.
566

 Researchers are at work focusing on less 

water-intensive crops and water-saving techniques by developing ñhardy breeds of tropical corn 

could increase harvests by up to 40 percent. . .ò.
567

 Also, some arid countries - such as Morocco, 

Jordan, Israel and Egypt ï are deliberately reducing their water need through increasing food 

imports or growing less water-intensive crops such as dates, grapes and olives.ò 
568

 Certainly the 

agricultural practices in the Southwest are unsustainable and overly use the precious water in the 

area.  

 

ñVirtual Waterò and the Importation of Water-intensive Crops 

 

 Another solution may be based in a concept known as ñvirtual water.ò ñWith the trade of 

food crops or any commodity, there is a virtual flow of water from producing and exporting 

countries to countries that consume and import those commodities. A water-scarce country can 

import products that require a lot of water for their production rather than producing them 

domestically. By doing so, it allows real water savings, relieving the pressure on their water 

resources or making water available for other purposes.ò 
569
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 It has been said that ñvirtual waterò may be a solution, ñbut the amounts involved would 

be immense, and the energy needed to transport them, gargantuan. And affordable, useable 

energy will probably soon be a bigger problem than water itself.ò 
570

 

 

Non-native Plants 

 

 Part of the problem is that the populous of the Southwest is turning away from the native 

vegetation by planting crops and ornamental plants that require massive amounts of water. 

ñ[S]ome of the corps grown (e.g., cotton) are water intensive. The middle class areas of Phoenix 

grow eastern trees that require a lot of water, instead of desert plants like mesquite and ocotillo, 

that require little.ò
571

 

 

Technology and Management 

 

 By turning an eye toward conservation-friendly technology and design schemes, the use 

of water in the Southwest could be decreased, as seen with the implementation of low-flush 

toilets. ñSimilar savings can be made in a similar manner by redesigning everything from shower 

units to public urinals to industrial processes.ò 
572

 ñHumanity now uses more than a quarter of 

the water that falls to the ground in rain. We are reaching the practical limit of supply; solutions 

lie in better management. Even modest efforts at using water more efficiently would end the 

world water crisis. In most places, we can fill the taps without emptying the rivers.ò 
573
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 Professor Bamforth cites the need for condensation prevention. ñIrrigation projects in AZ 

and lower CA (Imperial Valley, that receives water from Colorado River) are open canals, from 

which much of the flowing water evaporates into the atmosphere water.ò 
574

 Granted, this would 

be an extremely costly procedure, but by closing the canals, the Southwest would be retaining an 

incredible portion of the water which currently is not being harnessed for agricultural purposes.  

 

 It should be noted, however, that the assumption technology will save us is usually 

incorrect. In fact, by allowing water management policies to be driven by private industry has 

led to a ñchicken guarding the henhouseò problem. ñThe private market, which has been our 

main instrument for developing and allocating natural resources, provides little or no incentive to 

conserve or enhance these resources, to develop new technology for using them more efficiently, 

or even to gather information about them.ò 
575

 

 

Creation of a ñWater Ethicò and the Need for Education 

 

 It has been noted previously that the concept of ñfree waterò has been an impediment to 

its conservation. Our current attitudes towards water have, in large part, been the cause of the 

problem. Without financial or moral repercussions, our current view of water is that is it free 

now and it always will be. There is a need to change this thought-process.  
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 The MacArthur Fellow winner, Peter Gleick who is one of the worldôs leading experts on 

mater management, originated the concept of a ñwater ethicò. Gleick is an elected-member of the 

Oslo-based Academician of the International Water Academy and an elected-member to the DC-

based National Academy of Sciences. He is considered a ñvisionary on the environmentò by the 

BBC. 
576

 

 

 ñMany believe with Gleick that we require a ónew water ethicô ï one based not on 

meeting water shortage with supply-side solutions and confronting nature with our inflated 

demands for water, but on saving and respect for the environmental services provided by the 

natural water cycle.ò
577

 ñThe theory is that we will one day save water in the way we are learning 

to save energy and recycle waste ï for the good of our planet as well as our pocket.ò 
578

 

 

 In the same vein, the authors of The Outlook for Water comment, ñThe people of the 

United States are fast coming to realize the role some major resources have played in our growth 

and development and how disasterously we have come to overuse and misuse them. These are 

what the economist calls ócommon property resourcesô ï resources which in a sense are owned 

by everyone and therefore, not owned by anyone.ò 
579

 By seeing the inter-connectivity between 

our actions and their impacts, by creating a ñwater ethic,ò we will be forced into action.  

 

 Education is where the future lies, according to Professor Bamforth. ñTucson, AZ, 

obtains its water from underground aquifers [where theyôve received it for] hundreds of years, 

but [they] are being depleted in tens of years. The city instituted water conservation instruction at 
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the sixth grade level in the public schools to emphasize conservation.ò Perhaps continual 

education measure will bring about a ñnew generationò of conservationists in the area, focusing 

the talents of Southwestern youth and bringing about conservation tactics at home and in the 

community. 
580

 

Need for Flexibility 

 According to Editors at High Country News, the problem is not with dams and canals, but 

with the current inflexible attitude towards water sharing and water transfer methods. ñAfter a 

centuryôs worth of tremendous public investment in the construction of Western waterworks, we 

have piled up plenty of water behind dams. Lake Powell and Lake Mead, which together hold 

four yearsô worth of the Colorado Riverôs flow, have often been depicted as a sort of regional 

insurance policy. Now, after five full years of drought, they are half-empty, most of the water 

having gone not to cities or to the environment, but to grow crops such as iceberg lettuce in 

Californiaôs Imperial Valley. It is time to remove the bar from the door so that water can begin 

moving to where itôs most needed ð to meet the evolving needs of the Westôs urban areas as 

well as those of the regionôs streams and rivers.ò 
581

 

EXTREME MEASURES  - WHEN SMALL STEPS ARE NOT ENOUGH 

 

 It has been said that ñdesperate times call for desperate measures.ò When the United 

States realizes the catastrophe is imminent, it will need to find extreme measures to redress the 

issue. Some of those extreme measures are discussed below.  

 

Population Restriction 
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 Bamforth notes that soon, the American Southwest might be forced to prevent 

individuals from immigrating to Arizona and southern California. By creating a ñpopulation 

versus water resources-availableò balance, stresses on an already-stressed area could be 

controlled. ñThe American Southwest has to estimate what water resources are available (the 

Colorado River and underground aquifers) and regulate its population that can live comfortably 

within them,ò Bamforth states
582

.  

 

Dietary Alterations 

 

 Sunita Narain, winner of the 2005 Stockholm Water Prize, in comparing the situation in 

the United States to that of her native India, says dietary changes may be a solution. Turning 

away from beef and towards native grains has shown to be a solution in her native Indian. 
583

 As 

noted, 1 kilogram, or 2.2 pounds, of beef requires 16,000 liters, or 432 gallons, of water.
584

 

When these heads of cattle are raised in arid environments, this supply of water comes from an 

already-scarce source. By switching to a diet mindful of water-resources, India has begun to 

battle its water shortage.  

 

Privatization 

 

 Although the idea, as shown, is increasing unpopular, perhaps the most effective way to 

battle the crisis is by putting water in the hands of companies who have a vested (albeit 
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financial) interest in the conservation of water. Often the debate takes precedent over the benefits 

and detractions.  

 A report from the Pacific Institute, entitled, Beyond Privatization: Restructuring Water 

Systems to Improve Performance, tackles the public versus private issue. Some privatization 

schemes have proven to be profitable, given the ñcost/benefit analysis.ò Their study targeted the 

need for specific improvement and implementations to be identified and found ñperformance 

depends on effective staffing, consistent public support for sufficient funding, better asset 

management systems, performance measurements and rewards, and more stakeholder 

involvement and transparency. When increased private involvement or changes in public 

operations create significant cost savings, as they have in some cases.ò 
585

  

 According to the British Governmental report issued in November, measures which force 

companies to bear the brunt of their impact can prove successful. ñMitigation. . . must be viewed 

as an investment. If these investments are made wisely, the costs will be manageable, and there 

will be a wide range of opportunities for growth and development along the way.ò 
586

 

Taxes, Regulation, and Sanctions 

 By regulation and taxing those who use the resource, its increase in value would likely 

reflect a greater focus on conservation. This taxation concept works for US-based water 

companies, but, with increased privatization and foreign-owned corporations controlling 

America water resources, ñ(f)oreign-controlled corporations operating in this country pay U.S. 

income tax at a rate well below that levied on American-owned businesses.ò
587
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 Nader comments that sanctions could be useful, but they ñmust be enforced (to) reach 

beyond the institution to the personal irresponsibility of those presently in charge.ò 
588

 

 

 According to Oxford, Cambridge, and London School of Economics ï educated Sir 

Nicholas Stern who currently serves as the head of Britainôs Government Economic Service, 

ñThere are a number of ways to deal with market failures, including taxes, regulation, and 

compulsory voucher schemes that force corporations and other organizations to pay for the 

negative side effects of their activities, such as environmental pollution.ò 
589

 

Public Action 

 According to Nobel Laureate Amartya Sen, the answer to global and local issues lies 

largely in public action. This ñincludes not only what is done for the public by the state, but also 

what is done by the public for itself. It includes, for example, what people can do by demanding 

remedial action and through making governments accountable.ò  
590

  

 Sen warns, however, a democracy alone is not enough. Entrusting the outcome of a crisis 

on the government, even a democratic one, will not solve the problem. ñA democratic form of 

government is not in itself a guarantee,ò Sen comments, adding, ñThe political incentives to deal 

with these major failures would enormously increase if these issues were to be brought into 

political and journalistic focus, making greater use of the democratic framework.ò 
591

 

 Dovetailing with Senôs comments, Nader notes the best method is transparency and 

publication, commenting ñthe threat of exposureò should keep municipalities and companies in 
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check. ñTo implement the scheme, (an) environmental board should be given authority to 

subpoena company financial records, analyze them, and publicize the data.ò 
592

 

 

 Although currently these extreme options are unlikely to receive support in the United 

States due to our inability at present to address the issue and the fact that powerful forces are at 

work to ensure the status quo, these measures may be the only solution to the crisis, especially 

when it reaches a calamitous level and Americans are forced to decide between change, or 

catastrophe.  

14. CONCLUSION 

 As Daniel Patrick Moynihan commented, ñExpect little of government, especially 

national government.ò 
593

 Such pessimism, according to Sen, is unnecessary. ñPessimism is not 

new, and has a major role over the centuries in dampening the hearts and in forestalling 

preventive public action.ò 
594

 

 Perhaps the problem lies in our inability to see our moral connection both with the land 

and with each other. ñWhether it comes from Navajo culture, African culture, or a middle-class 

ethic of care, the idea of moral interdependence and share-blaming is worth exploring.ò 
595

 

Without recognizing our modern-day impacts are having far-reaching impacts, and those impacts 

tie us all together, we are unable to see that with each toilet flush and each headline story 

ignored, we are sliding further away from a solution and deeper towards the brink of collapse.  
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 Aldous Huxley commented, ñGood is that which makes for unity; Evil is that which 

makes for separateness.ò 
596

 Though one would hardly characterize our inaction and apathy as 

ñevil,ò once the facts are presented and the outcome made clear, it is difficult to find another way 

to view the situation. By failing to address the water crisis in the Southwest, and by failing to 

unify, perhaps Huxley would state our actions are, for lack of a better word, evil.  

 On a historic level, despite the fact our country is, as stated, in its adolescence, one needs 

only to stand at the Grand Canyonôs South Rim and stare out across its expanse to wonder what 

exactly we are doing to our nation. As the author of Cadillac Ranch points out, ñIt is hard to 

imagine that the first explorer of the Colorado River would have welcomed a future in which 

there might be no rivers left at all.ò 
597

  

  

 Finally, and perhaps morbidly, the risks associated with inaction will eventually be 

solved, either by direct action by the Government, or simply, by inaction. As Diamond 

comments, whether a civilization acts or does not act, eventually time will be right all wrong. 

 

One of two scenarios will unfold. Either the problems will be addressed in a proactive 

way and solutions will be implemented to stop the catastrophe. The other outcome is that the 

inhabitants of the area will meet their fate through wars or such advanced environmental 

degradation the populous is forced to leave the area which can no longer sustain them. Given 

merely a second to ponder the alternatives, one cringes at the thought of the latter.  
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 It has been said ñTime heals all wounds.ò The planet has shown a remarkable ability to 

heal and cleanse itself, removing cancers through environmental disasters such as famine and 

drought. In Where have all the Flowers, Fishes, Birds, Trees, Water, and Air Gone?, Osborn 

Segerberg, asserts that, barring action to prevent collapse,  the situation will remedy itself with 

dire and fatal results. Segerberg quotes Thomas Malthus, a 19
th
 Century author on cultural 

evolution, who wrote, ñThe vices of mankind are active and able ministers of depopulation.ò 
598

 

Segerberg summarizes the situation with the comment, ñIf humanity falters, it may be overtaken 

by four phantom horsemen still riding at its heels. Only their names now are Population, 

Pollution, War, and Consumption ï not the invisible White Plague of the 19
th
 Century, but the 

conspicuous consumption of the 20
th
.ò 

599
 

 

 Either way, if we, the current population of the United States, decide not to act, there is 

no logical reason to expect our fates will be different from those who, in the past, were literally 

wiped off the face of the planet. As history and scientists have proven, a balance will be found, 

either through our own affirmative actions, or through famine, pestilence, and drought which 

will drive the area to a tipping point, ending in the same outcomes seen during the Black Plague, 

the Nile Valley, and previous developments in the Southwestern United States.  

                                                
598 O. Segerberg, Jr., ñWhere have all the Flowers, Fishes, Birds, Trees, Water, and Air Gone?ò, David McKay  

Company, Inc., 1971, at p. 241.  
599 Segerberg, at p. 268.  


