THE AMERICAN SOUTHWEST WATER CRISIS: IMPENDING DISASTER AND THE ROAD TO
COLLAPSE

BRETT BUCHHEIT?

ATi me and tide-l16t@ednturydroverb no man. o
l. 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
itsdéd ownership and dominion. AThe word oOrival

from the Latinrivalis, 6one taking from t HeAccordingeto ant r eam
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executive at one of the wofrflhtdbsedbahggset gpowva
There will be world wars fought over water inthe fututet 6 s a | i mit ed, precio
growth market is a3 ways going to be there. o
Paradoxically, water is of almost unascertainable value, and yet, for tee pad, 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 removab@ftons of rock. 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 Mmetehes®Wwedt, ifvat er f | oAws uphi
quote often attribugtto Mark Twa i n  ihiskey igifgr wirjnking, and water is for fighting
oV e rin Qadillac Desert Mar c Rei sner comment s, A[ Cal i f ol
moving water from where it is and pregismably
n e e d*eThe aithor of Water: The Fate of Our Most Precious Resousse o t eillionsi [ m]
have lived without love. No one has lived witliou wa’t er . 0
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 hasslgketed.Along with these people coming to

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

2 Bob Carty TheWater Barons: A bok at theWorld's Top Water @mpaniesCBC News (Feb. 3, 2003) (quoting
Peter Spillett, Senior Exec., Thames Water) (availalitdtat/www.cbc.ca/news/features/water/businessatml

¥ NOVA fiThe Diamond Deceptign ( PB S F e b\ seris) (trahstripayailapld at
http://www.pbs.org/wgbh/noval/transcripts/2703diamond.h(feb. 1, 2000).

* Marc ReisnerCadillac Deser{rev. ed., Penguin Publg. 1993).

5 Elizabeth Grossmar review of Water: The Fate of Our Most Precious Ressur
http://www.grist.org/advice/books/2001/01/09/t@an. 9, 2001).
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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 asamiynpossible. The impact of Westward
Expansion has not slowed. The population of the Southwest has increa&ad sirce the turn
of the century and since the mi®60s has more than doubfed.

Il. 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
the West could be the biggest in 500 years, with effects in the ColdRady Basin
considerably wor se t haAOndhe healsafthe USES réporscameB o wl
study from the U.S. Climatic Data Center, which noted 67 percent of the western US was in a
moderate to extreme droughfThere can be no doubt thetatastrophe is at our doorstep.

The currentdrought 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 nagker 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 e 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

® Grahame, John D. and Thomas D. Sisk, ed. 2088yons, cultures and environmental change: An introduction to
the landuse history of the Colorado Plateztp://cpluhna.nau.edu/Change/populationgrowth (tarch 17,
2007).

’ Cite uncomfirmed by editorial staff.

8 MSNBC, West drought could be worst in 500 yedrp://www.msnbc.msn.com/id/52392(Reb. 22, 2007)
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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 Ameitiaandoubtedly face in the
upcoming year s, and which it faces now. Not e
America reaches this tipping point, the effects will be swift, critical, and brutal. The notion of

At hat gi ant s u créfarto dmesca jobs dnymonealtymayirefdr 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 reconsiders 6 | mpact i n the a
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 Amiean 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, andidgvelop
into a fullfledged 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 flowghe 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 histaey of wa
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 moubnissianur r ent

Additionally, there are several comments obtained through meetings with scholars in the area of



environmental concerns and through emails with scientists, professionals in the field, and
employees of the US government. It has to be mentionathéd it not been for the helpful staff
at both institutions, my research would not have been as fruitful.

[I. WATER IN THE DESERT.

To discuss the issue of water scarcity in the American Southwest, we must first begin
with the sources of water inthe desert namel y t he areads | argest r |
the Rio Grande

A. THE COLORADO RIVER.

Millions of years ago, because of the collision of the Pacific Plate and the North
American Platg® the portion of the United States which now occupies thel8vest was forced
to elevate due to plate tectonics and geothermal pressures, creating the Rocky Mbufitains.
newly elevated land began to fill with natural streams and snow, and the Colorado River began
to makes its way down the mountafn.

The Co | o r laeddwvd@iessare located in Rocky Mountain National Par&n area in
North-Central Coloradoat an elevation of over 9,000 feéf. From these headwatershet
Colorado flows in a southwestern direction towards Ufafihe 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 Califofnia.is along the Calornia/Arizona
border where the river flows in a southern zigzag, eventually reaching the border of the United

States and MexicE.The Ri ver, Amer i'tcav@rs alnsost\l,600 miles dndisn g e s t

10 hitp://pubs.usgs.gov/gip/dymac/tectonics.html

e

ij Bob RibokasThe Colorado Rivetttp://www.kaibab.org/misc/gc_coriv.htrfMarch 17, 2007).
g

%d.
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journey to Mexica'® According to Colleen Dwyer, of thBureau of Reclamation, the Colorado

is Acontrolled by a series of 33 major dams.
nearly 25 million people, irrigate 3.5 million farm acres, and can meet the annual electrical needs

of 3 mill¥Yddhpeopbler o anthe GieensthetGuninibon, tha Bain dusn,

the Virgin, the Little Colorado, and the Gilariverar e cal l ed the 6ol or a

These rivers drain 242,000 square miles in the United States, dwelftn of the couh r y 0 s
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OTHER RIWERS

On most maps, as the one ab6¥the River appears to enter keo 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 Cottez.

" USGS,Plate Tectonics and Peoplettp://pubs.usgs.gov/of/1987/ofr@A2, (May 5, 1999).

Bd.

19 email Colleen Dwyer, Public Affairs Specialist, Bureau of Reclamation, Boulder City, Nevada

20q.

2L USBR, Frequently Asked Questions The Colorado Rilvtép://www.usbr.gov/Ic/hooverdam/fags/riverfag.html
(Sep. 7, 2004).

22 http://www.kaibab.org/misc/gc_coriv.htm
2 California Department of Water ResourcEbe Salton Sea History,
http://www.saltonsea.water.ca.gov/doamis/history.cfm(March 17, 2007).
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Currently, the River truly ends in Southern California, in the Imperial Valley and the
Salton Se&’ The water no longer makes its way to Mexitdnstead, it ends in a salty marsh
called Ciénega de Santa Cl&fayhich receives its water via the Welltdfohawk Irrigation and
DrainageDistrict?’ in accordance with the Colorado River Basin Salinity Control Act of 874,

B. THE RiO GRANDE.

Designated as an American Heritage River by the ERAe Rio Grande extends from
Colorado through New Mexic.Onceit reaches the border of the United States and Mexico, it
flows in a southeasterly direction between Texas and Méxieventually ending in the Gulf of
Mexico by Brownsville, Texa¥® T h e r i v eappropristedfiddts/flew is not high enough
to suppat the required amounts needed to sustain the populous along its path and the agricultural
needs of the are¥.The US and Mexican governments have entered into various-shegng
agreement throughtheyedrsf ue t o the battler®or the Rio Gra

Water availability issues in this region have been controveespkcially since Mexico
acquired what i-te bktnéo wonf alsfe8afrondilda2ttoed0as? The lack

of water has been cited as causing economic lossesdueto bléxis f ai | ure t o r el €

24 Id

2|4,

26 Jennifer PittYuma Desalinization Plant and the Ciénega de Santa Clara
http://www.sonoranjv.org/news/action_items/YDP_\ep#per.pdf(March 17, 2007)

2d.

2843 U.S.C. §1571599.

29 EPA, Rio Grande River (TXpttp://www.epa.gov/rivers/98rivsfriogrande.html(Oct. 19, 2006).

% The Handbook of Texas Onliretp://www.tsha.utexas.edu/handbook/online/articles/RR/rnr5_print.iktarch

17, 2007).

.

2.

% Guy Fipps and Craig Pop@PLEMENTATION OF A DISTRICT MANAGEMENT SYSTEM IN THE LOWER
RIO GRANDE VALLEY OF TEXA&tp://dms.tamu.edu/phoenix4.htrfMarch 17. 2007).

*d.

35 Id

g,

4.


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

upon amount&’ This led to a debt of 717,086refeet in October of 2004 According to the

Texas Water Resources Institdteow that Mexico has addressed the issue of watemshahe

Falcon and Amistad Reservoirs are fillmgy ovi di ng far mers with f#fAthe

planti nfisSeasbnTéxas growers, ranchers, and s

that they can depend on Mexico for future water transfens t he conffng mont hs. o
According to the Institute, the Rio Grande is, ecologically, a disaBigrk Creek,

located in the Texas Panhandieports high levels oEscherichia colje. coli) bacteria higher

than those allowed by the Texas Surface Watandard§ The | nstitute notes,

coli or fecal coliforms may indicat*® the pres

The Arroyo Colorado tributary of the Rio Grande is a major source of freshwater in the
Laguna Madreo ne o f stniost importantaeological and economic resoutcdhe
Arroyo flows through Hidalgo and Willacy, and continues in the Lower Rio Grande Valley of
Texas>? High levels of fecal coliform have severely impacted recreational use of the lower

Arroyo Colorado fo fishing and swimming®

40 Id

41 Id.

42 Id.

44 Id.

g,

“8 TWRI, Buck Creek Water Qualitiattp:/twri.tamu.edu/projedinfo/BuckCreek/ (March 17, 2007).
d.

*L TWRI, Arroyo Coloradohttp:/twri.tamu.edu/projednfo/ArroyoColorado/ (March 17, 2007).
2q.

2 d.
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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 peopléonitoring in the area has shown high nutrient
levels and bacteria growth.

Lake Granbury, locatk in North Central Texassupplies more than 15 cities and a
guarter of a million people with drinking watelpng with water for industrial and agricultural
uses>® Fishkills have become common in the aréa.

Concerns regarding water quality in Nor@entral Texas have increasddading the
Texas Water Resources Institute and Texas A&M University to collaborate with the Tarrant
Regional Water District* The watershed provides for 1.6 million people and is expected to
serve 2.66 million by 2058 It is currently dealing with the issues of nutrient loading and
sedimentatioid Sout h Texas depends on Rio Grande sur
municipal and inustrial water needs. ®

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 figBtly. t h e

mi ddl e of the twentieth century, [ dams] had

govern nature, an effort that was nowhere more vigorous than in thed(Btites, where there

> TWRI, Environmental Infrasrtucturelsttp:/twri.tamu.edu/projedinfo/EnvironmentallnfrastructuresfMarch 17,
2007).

®° Texas Commission On Environmental QualReducing Phosphorus in tiNorth Bosque RivefTaking Action
to Improve Water Qualithttp://www.tceq.state.tx.us/comrexec/forms _pubs/pubs/qif§06 1072021.pdlf
(April, 2003).

8 TWRI, Lake Granbury Water Qualityttp:/twri.tamu.edu/projednfo/LakeGranbury/ (March 17, 2007).

59
Id.

®L TWRI, North Central Texas Water Qualityttp:/twri.tamu.edu/projednfo/NCTWaterQuality/ (March, 17.
2007).

621q.

3.

% Danielle SupercinskEconomic model application to analyze cost of desalination
http://riogrande.tamu.edu/news/2608-02/, (March 17, 2007).
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are more than sevenfyi ve t housand dams. O0That is a new d
the Declaration of Independence, 6 “Peter Roger

Allocation of water derived from the Colorado Riverasw first enacted in 1922,
partitioning river water rights into upper and lower basin categdfiean agreement was
enactedmandating Colorado, Utah, Wyoming, and New Mexico were annually allocated 7.5
million acrefeet of water from the Coloradayhile Arizona and California (comprising the
lower basin) were to receive the saffidn 1944, despite the fact that the Colorado only carries
14.8 million acrefeet annuallyMexico was party to an agreement which allocated an additional
1.5 million ace-f eet , Aibringing year | y -falelto tpnEefhisye atro. o
agreement meant the River needed an additional 1.7 milliorfeatrevhich it did not possess,
proving that in the desert, regardless of how much water is actually avaitevkewtill never be
enough’’

The list of Bureau of Land Management (BLM) managed facilities along the Colorado is
immense’® It is impractical to cover each of them in this article; however, it is important to
highlight a few due to their impact on thevennment and development of the Southwégthe
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 with are covered belof?. The projects cannot be fully discussed

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

€ Spector, at p. 68.
D, A. Francko & Rnchur TWistt TheePresentfand d-utuelStatus of Freshwater Resources of
the United Stateso, Ann Arbor University of Michigan
73
Id.
®1d. at 99.
d.
8U.S. Bureau of Land Managemehttp://www.wy.blm.gov/rfo/standards01/inttmack.pdf(March, 17, 2007).
79
Id.
#1d.
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Valley.®? The implementation of these programs is precisely the reason why there is a current
water cisis in the Southwest.

A. THE HOOVER DAM.

Built at the height of the Depressiothe Hoover Dam was the largest maade
structure in the worldfaming a wild section of the Colorado River previously considered
unexpl or e &oérhed@@milm eegessoir known as Lake Meadyehind Hoover is so
heavy it bends t he -earthquakés® s crust, causing min

The dam itself is located in the Black Canyon on the Colorado River, about 30 miles
southeast of Las Vegallevada®™ It is 726.4 feet from foundatiorock to the roadway on the
crest of the darf’ The towers and ornaments on the parapet rise 40 feet above th® Thest.
dam required the use of three and -goarter million cubic yards of concrete to constrict.
Hoover Dam provides generation of hydemtric power for use in Nevada, Arizona, and
California® The Dam generates more than 4 billion kilowatturrsa year- enough to serve 1.3
million people?® The power plant is operated and maintained by the Bureau of Reclafiation.
The largest recipientsf the energy are as follows: Arizond8.9527 percent, Nevad®3.3706
percent, Metropolitan Water District of Southern Californ28.5393 percent, Los Angeles, CA
- 15.4229 percent, among othets.

B. THE GLEN CANYON DAM.

82 Id

85 Id.

8.

8 USBR Frequently Asked Questions: The Danttp://www.usbr.gov/Ic/hooverdam/fags/damfags.hififarch 17,
s I20|007).

90 Id.

%yq.

92 USBR, Frequently Asked Questions: Powittp://www.usbr.gov/Ic/hooverdam/fags/powerfag.httMarch 17,
o I20|007).

96 Id.

7.

11


http://www.usbr.gov/lc/hooverdam/faqs/damfaqs.html
http://www.usbr.gov/lc/hooverdam/faqs/powerfaq.html

After Hoover camehe .. 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 darbuilding pharaohs wererecting the three largest structures inwueld
simultaneously®
The environmental impacts of the dam have been immé@smstruction of th&slen Cangn
Dam has adversely affected the ecology of the Grand Carfjlash floods that would at one
time scour the innecanyon clean and deposit fresh sand along the beaches no longeiTbecur.
water temperature, which used to get as warm as 80 degréesdw icycold all year and
averages around 42 degreesBEcause of the changes in the water temperature some of native
fish that used to inhabit the river have become extamat still others are endangerékhe
Rainbow Trout, a nomative species hich was introduced by man, thrives in the colder waters
and makes it even more difficult fomtive fish species to survigg®® Additionally, it should be
noted, the building of the dam was met with det%te.
fiThe Glen Canyon Daroreated Lake Powell, whictovereda section of the Colorado
River that not 200 white Americans had ever s€&me of them was seminal environmentalist,
David Brower, first executive director of the Sierra Club and founder of the maoldgrn
conservation movemenBy the ime Brower had toured the 6d0ot-deep canyon and its
tributaries, he had already agreed not to oppose the dam in exchange for the Bureau of
Recl amationbés promise not Itisa decisioh tthat ill hdusmten o0 n

him in his 90s:0An exquisite place, just about as beautiful a thing as the Creator ever dreamed

% http://www.metroactive.com/papers/metro/06.19.99/125.html
105
Id.

106 Id
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up. | did have this last desperate hope that we could stay the closing of the dam. In January 1963,
| failed.® *°

C. LAKE POWELL .

Named after the famous caemed American Johiwesley Powelf'* who in 1869
became one of the first men to navigate the savage Colorado'Ritke, lake was created
behind the Glen Canyon Dam. It is a matter of debate whether the great explorer would have
appreciated the fact that tHake was namedafter him, considering itsvaters completely
submergedGlen Canyort™® an area he wrote extensively about as he marveled at the beauty
Of.114

According to the National Park Service, the lake is the setaygest manmade lake in
America'*® and is the largest reservoir in Utah, covering 162,700 &ttesid containing 24.3
million acrefeet ofwater'!’ It is a destination for recreation activities such as fishing, boating,
and camping*®

Despite the fact the lakgrovides recreation for visitors, there is a large and vocal group
of environmentalists and citizens who advocate the removal of the dam that pens th&Tlage.

creation of the Glen Canyon altered the ecosystem of the River, just like the Hoovéf’Dam.

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

110
Id.
! Margaret S. Bearnsodphn Wesley Powettp://www.media.utah.edu/UHE/p/POWELL%2CJOHN.html
(March 17, 2007).
112
Id.
113 Id
114 Id
15USGS,Lake Powell, Utahhttp:/landsat.usgs.gov/gallery/detail/39@ep. 5, 1996).
118 Utah Department of Environmental Qualibgke Powell,
http://www.waterguality.utah.gov/watersheds/lakes/LAKEPOWL,. fdarch 17, 2007).
17 Friends of Lake PowelWelcome to Lake Poweliitp://www.lakepowell.org(March 17, 2007).
118
Id.

119 Id
120 Id

13


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/

Colorado River ranged in temperature fromé8degree$? Now, the water coming from the
dam runs cold and clear and the native fish cannot live in the main river ch&®gthe four
native endangered fish species (Humpback Chub, Razorback Sucker, Colorado Pikeminnow, and
the Bonytail Chub)pnly the Humpback Chub lives in the river corridor between Glen Canyon
Dam and Hoover Dani?*

D. LAKE MEAD.

Building of the Hoover @m created the largest marade lake in the United States,
Lake Mead*?® Containing28,537,000 acre feet of water and encompasaitgsquare mile¥?
the lake is located at the southeast tip of Utah. The area hosts over 9 million visitors'& year.
BetweenLa ke Powel | and Lake Mead |ies the Grand
most ecologically diverse riveanyons-*®

The creation of the Hoover Dam prevented the annual floods in the area from scouring
the canyon walls during spridg® The impact ofthis water control device was to prevent the
creation of new beaches along the Colorado, where sediment would form along the canyon
bends, creating sandbdrS.Additionally, due to the fact that the water in Lake Mead comes

from the bottom of the reservditt 726 feet below the crest of the dam, the same water cooling

21 National Park Sefice, Glen Canyonhttp://www.nps.gov/glca/fags.htniMarch 17, 2007).
122 Id

124 Id

125 USBR, Frequently Asked Questions: Lake Meitlp://www.usbr.gov/lc/hooverdam/fags/lakefags.htMarch

17, 2007).
126 |d

127|d:
12814
12914
13014
13114
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mentioned previously has altered the ecology of the Hfefarcing native fish species to the
brink of extinction while providing a breedirground for nomative fish**?

E. THE WELLTON -M OHAWK |RRIGATION AND DRAINAGE DISTRICT .

Coloradobs newest i r les igaaptace avhere darieas farmerrsagtow n e a r
Afa bounty of cit r'3he additoe af the WelltordDistidt in ¢hé 1960s 0
represented the increase in salinity, addp 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 pldtThe pl ant would Awork by re
salty Coloado water through a cellulose acetate membrane that traps the salt. A diversion canal
built parallel to the river wou¥d carry salt

The WelltorMohawk Irrigation and Drainage District is located in Southwestern
Arizona6s Sonoran desert .-MAtawk dwellys ittoe ,t hfeOuwe | H d-
ideal for yeatround growth of crops. Summer temperatures regularly reach 110 degrees. . . The
long-term average annual rainfall is less than 3 inches, and irrigatidmees 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 p@®r year. o

According to theHigh Country Newsiite pl ant alone cost $256 |

6salinity contr ol progr amb i n the Colorado
mi | | *° &raking into consideration a situation where multiyear dry spells are a normal part
132|d

133|d:

135 http://www.welltonrmohawk.org/general.htm|I?PPCCCID=0fab00568e5144b0a32a971d0179b974
136 Id

137 Id

138 \Welton-Mohawk Irrigation and Drainage Distrigtttp://www.welltonmohawk.org (March 17, 2007).
139 http://www.hcn.org/serviets/hen. Article?article_id=97
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