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ABSTRACT

THE BUREAU OF RECLAMATION IN SAN JUAN COUNTY, NEW MEXICO:
CADILLAC DESERT OR SENSIBLE DEVELOPMENT?
By
Stephan Patrick Moore
Master of Arts
New Mexico State University
Las Cruces, New Mexico, 2006
Dr. Jon Hunner, Committee Chair
The Bureau of Reclamation for over a hundred years in the American West created
numerous water projects. These endeavors aided with the development of western
lands tremendously. Beginning in the 1960s, a group of writers, historians, and
environmentalists began to criticize the works of the Bureau on ecological, economic,
and social grounds. This thesis applies the critics’ analysis to water projects in San
Juan County, New Mexico. San Juan County is the home of numerous water projects
and constitutes a fertile region for study. This examination shows that Federal
projects in San Juan County provide more benefits than deficits. The findings of this
thesis demonstrate that to view water development through the perspective of Bureau
of Reclamation critics limits the historical understanding of various projects created
in the West.
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CHAPTER 1
INTRODUCTION
In the arid western part of the United States, we face a test of wisdom and leadership—a test
that is going to prove decisive during the coming ten or twenty years.
Mont H. Saunderson, Western Land & Water Use (1950)

Water constitutes the vital resource that makes cultivation, economic
development, and in fact civilization possible in the American West. This valuable
resource produced profit, recreation, conflict, and animosity for centuries. The United
States Bureau of Reclamation (BOR) has stood as the principal architect of western
water development for the past 100 years. The Bureau established itself as the single
most important governmental agency in regards to western water projects. During the
early years of western reclamation, many citizens and politicians cheered the agency
as the “reclaimers of the West.” In recent decades, critics attacked the BOR regarding
their policies. Some of these critics claim that Bureau activities and policies represent
an out of control and wasteful public agency.1 This paper will review the BOR’s
policies and development projects in New Mexico’s San Juan County and will further
analyze whether these projects have been wasteful, out of control, environmentally

1

Richard L. Berkman, and Kip W. Viscusi, Damming the West (New York: Grossman
Publishers, 1973); Philip L. Fradkin, A River No More: The Colorado River and the West
(Berkeley: University of California Press, 1996); Marc Reisner, Cadillac Desert: The
American West and its Disappearing Water (New York: Penguin Press, 1993). Many other
works exist that tell a similar story. The impact and influence of these works on water policy,
further research, and attitudes makes them special in annals of water policy criticism.

1

unsound, or have served the interest of big business to the detriment of the people in
San Juan County.
In understanding the position of western water critics, it is important to
appreciate the context of the arid lands of the West. The American West comprises a
land of stark contrasts. Early settlers and travelers discovered towering peaks that
reach over 13,000 feet and deserts below sea level. The West is also a land of vast
natural resources in the form of fossil fuels, timber, and precious metals. Lack of
water is the important limiting factor for development. Since the time of Spanish
settlement in the 16th century, people searched for ways to develop the resources
located west of the 100th meridian. Resource exploitation epitomizes the economic
activity of the West for over a 100 years.
Beginning in the 19th century, the Federal Government began to look for ways
to harness the vast resources of the American West. In a 1878 report to Congress on
the arid regions of the United States, the intrepid western surveyor John Wesley
Powell wrote, “The redemption of the Arid Region involves engineering problems
requiring for their solution the greatest skill.”2 Powell’s prediction has now become
fact. With technology that Powell could not foresee in his time, people have settled
and developed the western lands of America to their near maximum potential.
A primary way that Federal and State governments and private industry
utilized, developed, extracted, and sold western resources is through the reclamation

2

John Wesley Powell, and Wallace Stegner, ed., The Arid Lands (Lincoln: University of
Nebraska Press, 2004), 7.

2

of western water. Water provides benefits to agriculture, mining, energy production,
and extraction, and gives sustenance for millions of people across the Southwest.
Through water projects the United States Bureau of Reclamation was one of the main
governmental institutions responsible for “opening up” the West for mass
immigration, development, and exploitation.3
In June of 1902, with passage of the Reclamation Act, the era of water
projects in the West began in earnest. The Reclamation Act of 1902 charged the
Bureau with the development of water resources throughout the western part of the
United States. The act specifies that the Federal Government would become directly
involved in the improvement of western state lands by using:
the surplus of fees and commissions in excess of allowances to registers and
receivers, and excepting the five per centum of the proceeds of the sales of
public lands in the above States set aside by law for educational and other
purposes, shall be, and the same are hereby, reserved set aside, and
appropriated as a special fund in the Treasury to be known as the "reclamation
fund," to be used in the examination and survey for and the construction and
maintenance of irrigation works for the storage, diversion, and development of
waters for the reclamation or arid and semiarid lands in the said States and
Territories, and for the payment of all other expenditures…4

3

Brit Storey, “Evolution of the Bureau of Reclamation: An Insider Historian’s Perspective
On The Legacy and the Challenge” [article on-line] (Revised May 2000, accessed 21
February 2005); available from:
http://www.western.edu/water/ww27%20archives/BStorey.html; Internet.
4

Fifty-Seventh Congress. Sess. I. CH. 1093, Reclamation Act/Newlands Act of 1902
[Government Bill on-line] (Fifty Seventh Congress, June 17, 1902, accessed 2 March 2005);
available from http://www.ccrh.org/comm/umatilla/primary/newlands.htm; Internet.
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Because of this Act, the BOR began building dams, canals, irrigation systems, and
other “reclamation” projects. 5
As part of the original Reclamation Act and subsequent congressional statutes,
the Bureau requires many of the beneficiaries of their work to pay part or all of the
costs associated with construction. There are various convoluted factors involved in
the payback of these loans. Need, ability to pay, external benefits of the projects, and
other variables affect the amount water districts pay to the government. Typically, the
amount stands between 5 and 100 percent. Under the terms of these “loans,” the BOR
gives various water districts a forty-to-sixty year period to pay back the government
at a zero-percent interest rate. The total spent on 133 western Reclamation projects
stands at $21.8 billion dollars.6
One of the main regions the BOR needed to develop was the Colorado River
system. The Colorado River is one of the primary water systems in the western
United States. Its tributaries flow through most of the western states, including
Wyoming, Colorado, New Mexico, Arizona, Utah, Nevada, and California. As
immigration to the dry regions of the United States increased, the need to develop this
important river system intensified.
The most important first step in the development of the Colorado River was to
create an agreement to divide the water between the various states that have a claim
5

Storey, “Evolution of Bureau.”

6

United States Department of the Interior/Bureau of Reclamation, Information on Allocation
and Repayment of Costs of Constructing Water Projects (Washington, D.C.: U.S.
Government Printing Office, 1996), 1-17.
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to its flows. In 1922, states that included tributaries of the Colorado River signed the
Colorado River Compact. This compact divided the waters of the Colorado River
between the Upper Basin States (Colorado, New Mexico, Utah, and Wyoming) and
Lower Basin States (California, Nevada, and Arizona). Divided equally between the
Upper and Lower Basin states, the estimated virgin flow of 15 million-acre-feet
(MAF) represented 7.5 MAF per Basin. The Basins are separated at Lee’s Ferry in
Northern Arizona near the Utah border.7 In 1948, the Upper Basin states further
divided their water allocation. The Upper Colorado River Compact of 1948 split the
allocated 7.5 MAF between Colorado (51.75%), Wyoming (23%), Utah (14%), and
New Mexico (11.5%). For New Mexico, this meant about 800,000 acre-feet of water
for use in the state. Without these water agreements, states would find it hard to
acquire government funding and investors to supply the capital for Western water
projects. Once western states had divided the flow of the Colorado River, they were
able to proceed with its development.
Flow estimates for each basin predicated on twenty years of very high
averages of precipitation resulted in a miscalculation of available water. The
negotiators of the 1922 Compact did not know that during “the preceding two
decades, it had been unusually wet across much of the West.”8 The total average flow
of the Colorado is closer to 13.5 MAF per year for both the Upper and Lower Basins
7

Interstate Stream Commission, The Colorado River Compact, 1922 [Interstate Compact online] (Santa Fe, NM, 1922, accessed 12 January 2005); available from
http://www.usbr.gov/lc/region/pao/pdfiles/crcompct.pdf; Internet.
8

John Fleck, “Parting the Waters,” Albuquerque Journal, 31 May 2005, sec., D, p. 1.
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combined. Some years the flow may be as low as 6 MAF and other years as much as
24 MAF. To make matters worse, in 1944 the U.S. negotiated a treaty with Mexico
granting them an additional 1.5 MAF of the Colorado’s flow.9 In drought years, the
demands put on the Colorado River could mean that some parties might not receive
allocated shares of water.
Despite the overestimation of Colorado River flows, development of the
Upper and Lower Basins began almost immediately because no single Basin wanted
to lose out on promised river flow or storage. Some environmental writers argue that
compact negotiators knew that flow estimates were wrong. The only way to fulfill the
demands on the river meant aggressive development of storage projects throughout
the Colorado’s course.10 The Bureau started numerous projects on the Colorado River
between 1922 and 1940. Some of the more notable projects are the “Central Valley
Project in California, the Colorado-Big Thompson Project in Colorado, [and] the
Boulder Project which included both Hoover Dam and the All-American Canal
System.”11 These projects were intended to control the flow of the Colorado and to
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Gary D. Weatherford, and Lee F Brown, eds., New Courses for the Colorado River: Major
Issues of the Next Century (Albuquerque: University of New Mexico Press, 1986), 89-90;
“Arizona: Interstate and International Water Issues” [article on-line] (Argent and Schuster,
Inc, March 2005, accessed 23 March 2005); available from
http://www.argentco.com/htm/f20050304.934423.htm; Internet.
10

James S. Lochhead. “Prepared Statement Before the Subcommittees on National Parks &
Public Lands” [statement on-line] (Washington, D.C., September 23, 1997, accessed 29
March 2005); available from http://www.lakepowell.org/lochhead.htm; Internet.
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Storey, “Evolution of Bureau,” see sec. “Early History of Reclamation.”
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provide electricity for development and irrigation for the many farmers in the Lower
Basin States.
Although the process of transforming the West progressed slowly at first, by
the 1930s with the construction of Hoover Dam, the pace of water development began
to accelerate. The Hoover Dam constituted such a huge endeavor that many, at the
time, thought it was not technically feasible. Environmental writer Marq de Villiers
explains that “Hoover Dam unleashed a flood, if that is the right term, of other
massive projects… the thing Hoover set in motion was a change in the character of
the world’s waterways.”12 Its success showed that applied technology could solve
many of the problems facing western development.
In the period after the construction of Hoover Dam and the end of World War
II, the BOR and many Americans thought technology and scientific knowledge could
solve the problems facing the lands of the American West. Periodical articles from
the era entitled “Farm Machines: They Promise The World a New Era of
Abundance,” “Farming’s Chemical Age,” and “More Democracy Through More
Machinery” attest to the attitudes of the public and policy makers of the time.13 These
expositions represent a small sampling of the hundreds of news reports and articles
from the era. The environmental author Patrick McCully illustrates this viewpoint:

12

Marq de Villiers, Water: The Fate of Our Most Precious Resource (New York: Houghton
Miffin Company, 2000), 120.
13

Eric Hodgins, “Farming’s Chemical Age,” Fortune, (November 1953), 150-155; Henry R.
Luce, ed., “Farm Machines: They Promise The World A New Era Of Abundance,” Life,
(January 1946), 79 – 84; Raymond Moley, “More Democracy Through Farm Machinery,”
Newsweek, (October 29, 1945), 112.
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Massive dams are much more than simply machines to generate electricity
and store water. They are concrete, rock, and earth expressions of the
dominant ideology of the technological age: icons of economic development
and scientific progress to match nuclear bombs and motorcars.14
Time Magazine also described the popular opinion of the era by explaining how
scientists in the 1960s transformed the earth and its future in a positive way. The
magazine’s glowing praise of technology and science illustrates the period’s faith in
man’s ability to solve problems.15
The world viewed American hydraulic development as wonders of modern
science and technology. Visitors from as far away as the Soviet Union, Turkey,
Tunisia, Iran, and many other nations came to inspect, observe, and learn how
Americans were transforming the West.16 Observers around the world saw the Bureau
of Reclamation as a great innovator in the field of making dry lands irrigable. During
the worldwide population boom after World War II, many nations looked to the
United States to provide new techniques to help solve the problem of world hunger
through irrigation. These methods included systems to irrigate desert lands and how
to create dams and canals to harness water and power resources.

14

Patrick McCully, Silenced Rivers: The Ecology and Politics of Large Dams (London: Zed
Books, 2001), 2.
15

“Time Magazine’s Man of the Year 1961: U.S. Scientists” [CD-ROM content] Time
Almanac: CD-ROM 1994. (Time Inc. Magazine Company and Compact Publishing, Inc.,
1994). This article is indicative of the attitudes from the period.
16

United States Department of the Interior/Bureau of Reclamation, Navajo Indian Irrigation
Project History, Calendar Year 1971 (Washington, D.C.: U.S. Government Printing Office,
1971), 9: 1, 3; Russell Clemings, Mirage: The False Promise of Desert Agriculture (San
Francisco: Sierra Club Books, 1996), 4.
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Many nations considered the BOR a positive force in helping to solve world
hunger and to help improve agricultural standards and practices around the world.
One of the primary problems that many agrarian specialists identified during this
period was to make as much land irrigable as possible to meet the needs of the
growing world population.17 Floyd Dominy, the commissioner of the Bureau of
Reclamation during the 1960s, epitomized the conventional wisdom of the era. Water
historian Donald Pisani says of him:
Dominy warned that the nation had to prepare to feed a much larger population.
The nation's population increased by 15 percent in the 1940s and another 20
percent in the 1950s, and the number of people in the West increased even
faster than that. Meanwhile, millions of acres of marginal farmland in the South
and Midwest were retired from production after World War II, and Dominy
estimated that half the nation's farms were "marginal."18
The BOR and agricultural scientists of the time thought it was imperative to develop
western lands to meet the needs of the baby boom of the 1940s and 1950s.19
In the 1950s, the push to develop Upper Basin resources accelerated. States like
Colorado and New Mexico wanted to lay claim to their share of the Colorado River
before big states such as California utilized all of the rivers’ flow. The Colorado
River Storage Act (CRSA) of 1956 spawned numerous projects to control, develop,

17

Donald J. Pisani, “A Tale of Two Commissioners: Frederick H. Newell and Floyd
Dominy,” presented at The History of the Bureau of Reclamation: A Symposium [document
on-line] (Las Vegas, NV, June 18, 2002, accessed 13 January 2005); available from
http://www.waterhistory.org/histories/dominy/; Internet.
18

Ibid.

19

Orson W. Israelsen, Irrigation Principles and Practices (New York: John Wiley and Sons,
Inc., 1962), 9; Mont H. Saunderson, Western Land and Water Use (Norman: University of
Oklahoma Press, 1950), 3-5.
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and store the waters of the Colorado. From 1956 to 1976, this act brought about
dozens of large BOR developments including the Glen Canyon Dam, Flaming Gorge,
San Juan-Chama Diversion Project, and the Central Utah Projects. Some consider this
period the last phase of the “Age of Dams.”20 This act also brought about smaller and
more numerous BOR projects in the form of diversion dams, irrigation systems, and
canals across the West.
During this period, most of the major developments undertaken near the
headwaters of the Colorado River began, such as Navajo Dam, Navajo Indian
Irrigation Project, Hammond Project, Dolores Project, and San Juan-Chama
Diversion Project. These undertakings intended to make use of the water allocated in
the Colorado River Compacts and to improve the economies of the various states and
counties where these developments were located.
As reclamation development reached its apex with the construction of the
Glen Canyon Dam in the mid-1960s, a new view began to emerge of the BOR. The
battle over Echo Park Dam and the destruction of the scenic Glen Canyon sparked a
backlash against the Bureau. Many environmentalists, writers, political scientists, and
historians began to question the role of the BOR in the development of western lands.
The writers’ criticisms ranged from the destruction of nature to the methods of
western water developers. Books like A River No More and Damming The West
claimed that the BOR in conjunction with western state politicians created enormous
20

Marc Reisner, “The Age of Dams and Its Legacy” [article on-line] (Earth Matters on-line
Magazine, NY: Columbia Earth Institute. accessed 2 March 2005); available from
http://www.earthinstitute.columbia.edu/library/earthmatters/spring2000/pages/page23.html;
Internet.
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western water projects that amounted to no more than large pork barrel endeavors that
wasted taxpayer dollars. Most critics condemned the BOR during this period because
they viewed these projects as primarily benefiting large agri-business enterprises
while shortchanging the “little family farmer” and minorities who might have first
right to the water use.21
Damming The West by Richard Berkman and Kip Viscusi offers one of the
most comprehensive criticisms of the BOR. In 1973, Berkman and Viscusi wrote:
“While certain Bureau projects are designed to serve the public interest as a whole…
the money doled out by the Bureau of Reclamation is frequently public money spent
for private gain.”22 They state that: “Reclamation projects are built for special interest
groups—not for the poor or the nation’s general welfare.”23 In regards to the
environment, these authors explain: “The Bureau of Reclamation is less than
responsive to America’s need for clean water. Its distain for water quality
considerations results in increased waste in municipal water supplies, kills fish,
damage to property, and hazards to public health.”24
Philip Fradkin, author of A River No More, adds to Berkman’s and Viscusi’s
criticism by asserting that Western water policy destroys the natural beauty of the
West, wastes money, and cheated Native Americans. He writes:
21

Berkman and Viscusi, Damming the West, 151; Fradkin, A River No More, 3-4.

22

Berkman and Viscusi, Damming the West, 5.

23

Ibid., 151.

24

Ibid., 29.
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For the past quarter-century, what had once seemed an unassailable concept—
the idea of structural solutions for the region’s aridity--had increasingly been
challenged on environmental, economic, and social grounds. Dams destroyed
beautiful places. Their costs could exceed benefits. Indians were not getting
their fair share of water.25
The impact of these critiques and the environmental movement slowed the planning
and creation of many new BOR projects in the coming decades.
Published in the mid-1980s, Cadillac Desert: The American West and Its
Disappearing Water became the most popular book on the subject of water use in the
West. This book made a strong case that America’s reclamation policy in the western
states was seriously flawed.26 Marc Reisner, author of Cadillac Desert, tells one of
the most damming stories of western water wastage and the poor use of taxpayer
dollars on projects that he claims short-changed average Americans and the
environment but helped big business and politicians.
Reisner’s view of the BOR was similar to those of Beckman and Viscusi. He
writes, “The engineers who staffed the Reclamation Service tended to view
themselves as a godlike class performing hydrologic miracles for grateful simpletons
who were content to sit in the desert and raise fruit.”27 He describes the BOR's
Colorado River Storage Project (CRSP) during the major dam building era of the
1950s and 1960s as “utter folly, the Bureau of Reclamation and its sometime

25

Fradkin, A River No More, 3.

26

Reisner, Cadillac Desert. The entire book outlines this idea.

27

Ibid., 114.
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collaborator and arch rival, the Army Corps of Engineers, were on a tear.”28 He also
chronicles how the Colorado River Storage Project of 1956 was wasteful and
expensive: “Never in U.S. History had so little economic development been proposed
at such an exorbitant public cost, for all the billions were buying, besides extremely
expensive public power, were a few patches of new irrigated lands whose composite
size was smaller than Rhode Island.”29 Reisner’s work influenced many subsequent
environmentalists, historians, and politicians.30
This paper intends to test the thesis of these numerous western water
development critics. In testing their criticisms, the paper will examine on a small
scale the effects of BOR policy and projects on one county in New Mexico. San Juan
County in northwest New Mexico is in many ways unique and yet similar to other
western regions in the United States. This area is the home of four major BOR
projects: Navajo Indian Irrigation Project (NIIP), Navajo Dam, Hammond Irrigation
Project, and Navajo-Gallup Water Supply Project. Each of these projects is in various
stages of completion. Navajo Dam and Hammond are finished, while NIIP is slowly
nearing completion (see Figure 2, page 23). The Navajo-Gallup Water Supply Project
is in the planning stages. The BOR has also provided resources and assisted in the
development of other water resources on private and Native American lands in San
Juan County for many decades.
28

Ibid., 144.

29

Ibid.

30

See Villiers, Water, 58, 229, 303; Wallace Stegner, Where the Bluebird Sings to the
Lemonade Springs (New York: Wings Books, 1992), 96; Wendy Nelson Espeland, The
Struggle for Water (Chicago: The University of Chicago Press, 1998), 79.
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San Juan County is the home of three distinct ethnic groups: Anglo, Hispanic,
and Native American. These cultural groups have felt the impact of the various BOR
projects. Each group has applied its own worldview and unique strategies to living in
the desert Southwest.
San Juan County is in many ways a microcosm of the West. Not only does the
county have three major rivers flow through it that are tributaries to the Colorado
River but it also has a long history of cultivation and agricultural development dating
back to the time of the Anasazi around 100 AD. The history of agriculture in the
county teaches many important lessons for future generations.
The number of large BOR projects in San Juan County makes the region
unique by development standards. Very few areas in the West have four major BOR
projects located in a single county. San Juan County represents similar challenges that
other western counties face when developing water resources. Water use and
allocation laws, Anglo settlement, Hispanic settlement, environmental and economic
issues, and the treatment of Native Americans correspond to many of the important
issues in the region.
The question of water rights is another major concern of the region. The water
that flows through San Juan County affects much of the Southwest. Treaties and
contracts created to share the waters’ of the San Juan River have bearing on almost all
BOR projects past and present in the region. The issue of riparian water rights has
cast a long shadow over development of the West. Negotiated settlements, especially

14

in the area of Indian water rights influenced the fate of much of the Upper Basin’s
water supply.
This thesis will explain how the BOR influenced the development of San Juan
County and it will explain how and why these projects came into being. Using
primary and secondary source material, this paper will tell the story of the BOR in
San Juan County through the lens of the numerous critics that claim the development
of western water resources was negative and a poor investment of taxpayer dollars.
The study will balance and temper the water critics’ viewpoint by examining Bureau
records and documents by reviewing other historical perspectives, and by
interviewing the people that have either benefited or suffered because of these
projects.

15

CHAPTER 2
THE GEOGRAPHIC SETTING
When they arrived on the surface of the fourth world they saw no living thing; but they
observed four great snow-covered peaks sticking up at the horizon, --one at the east, one at
the south, one at the west, and one at the north.
The Navajo Origin Legend

In order to understand the nature of water development in the region it is
important to comprehend the physical surroundings of this area. San Juan County
comprises a diverse landscape that contains many valuable natural resources. The
scenery of the county creates stark contrasts: high mesas, canyons, river valleys, hills,
and buttes. Fertile river valley bottoms stand out against lowland desert regions that
have very little vegetation. The one transcending theme of this landscape is aridity of
the climate. Despite the climate of the county, the region contains three major rivers:
the Animas, La Plata, and San Juan. The rivers and the numerous canyons and valleys
constitute most of the water flow in the county. The sheer volume of area rivers
makes them important to the entire state of New Mexico. Agriculture, the energy
production industry, and domestic water users comprise the majority of water
consumers in the area. The demands that people and the economy put on water
resources shaped development in the county.
San Juan County lies in the Northwest corner of New Mexico and borders the
Four Corners states of Utah, Arizona, and Colorado. By eastern standards, San Juan
County is large. The county encompasses approximately 3.5 million acres or 5,516
16

square miles of land. The county is roughly the size of the state of Connecticut. The
Federal Government and Navajo Nation own most of the land in the county.1
Travelers to San Juan County will see lands so desolate that they look like the
surface of Mars. They might also see acres of fertile river valleys that support
numerous apple orchards, farms, and parklands along the streambed of the La Plata,
Animas, and San Juan Rivers. The Navajo Project Feasibility Report for the Navajo
Indian Irrigation Project (NIIP) describes the landscape as an area of extreme
differences in both topology and weather. The report goes on to state: “The relatively
flat relief of the mesa lands is marked by shallow arroyos and sand dunes formed by
wind action. Ages ago the area was covered with water, and beds of sandstone and
shale were deposited to great depths.”2
Sandstone and shale formations represent the two main soil types in the
region. The best soils for agriculture “were formed from alluvial outwash from the
sandstone formations.”3 This type of soil has good drainage properties and contains a
low salt content. Shale soils found in the region are not as good for agriculture as
those derived from sandstone. In the initial Navajo Project report, the surveyors
found only a small amount of shale-derived land “suitable for crop production.”4
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About 40 percent of the lands surveyed for the NIIP are “suitable in all respects for
irrigation and cultivation.” The other 60 percent was “moderately suitable for
irrigation” but of lower agricultural value.5
The San Juan Basin comprises the main physical feature of the county. The
life zone of the San Juan Basin is Upper Sonoran. Piñon, sagebrush, and juniper with
some grasses are the major plants of the area. Although some of the lands of this
region are very fertile, the lack of moisture, above the river plain, severely limits the
ability to do agriculture in the county without irrigation.6 The three major rivers of the
San Juan Basin, created the lowlands over thousands of years. Numerous washes,
arroyos, and canyons also contributed to the creation of the Basin. The drainage of the
rivers and washes come together into the San Juan River near Farmington, which in
turn flows into the Colorado River at Lake Powell in southeastern Utah. Figure 1
below shows the main physical features and boundary of the San Juan Basin. Notice
how most of the rivers are located in the northwest region of the Basin.
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Figure 1. A map of the San Juan Basin, 2002. (Courtesy USGS.)

San Juan River flow originates primarily from the San Juan Mountains in
southwestern Colorado. Winter snow accumulation accounts for most of the spring
runoff and periodic rainfall in the mountain regions keeps the rivers flowing. The San
Juan River’s flow, when unregulated, can grow many times its normal size during the
late spring months of May and June. During years of good snow accumulation, there
is plenty of water for all the needs of San Juan County and the communities
downstream.
In recent decades, large flows of water down the major rivers and the amount
of rainfall/snowfall in the area may be something of a climatic fluke. Some scientists
19

contend that the past twenty years may constitute the wettest era of all time. Tree ring
data from a time scale of the past 1,500 years in the Chaco Canyon area shows the
San Juan Basin was as much as 23 percent dryer than in the past two decades. In fact,
the past 200 years were the wettest in about 1,500 years.7 Drought is the norm for the
San Juan Basin. Some droughts lasted as long as twenty years or more.8 The average
annual rainfall comprises about nine inches per year.9
Drought is not the only problem that this region endured. The San Juan Basin,
in the past, experienced several major historic floods. These floods occurred in 1905,
1909, 1911, and 1926. The events caused major damage to the various communities
and homesteads near area rivers.10 The geologic record shows that these were not the
first floods in the San Juan Basin but only those recorded by history.11 In recent
times, the Animas River over flowed its banks in numerous areas during the spring of
2005. Flood damage to property along the river ranged from minimal to significant.
7
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Navajo Dam and Reservoir, located in the far eastern part of the county
regulates the flow of the San Juan River (see Figure 2 on page 23). Since the
completion of the dam in 1963, no major floods occurred along the San Juan River.
The Animas and La Plata Rivers do not have any major dams or manmade
obstructions to their courses (although a development called the Animas-La Plata
Project in Colorado is in the planning stages). The greatest danger from flooding in
the county is where the three rivers meet near Farmington. The combined unregulated
flow of these rivers brings a higher chance of flooding to the region. The historic
record of floods measured a peak level of 150,000 cubic feet per second (CFS) near
Shiprock in 1911.12 San Juan River flow during an average precipitation year is about
2000 CFS in late spring months and during times of drought less than 1000 CFS.
Away from the rivers of the San Juan Basin are numerous canyons and mesas.
Canyons carved by the infrequent but sometimes violent rainfall that this area
experiences in the high summer months reveal themselves throughout the Basin.
When these canyons run, their waters flow into the major rivers of the region.
Despite the dry composition of most area lands, San Juan County has an
abundance of river water. The Colorado River Water Users Association describes the
county by stating:
Although San Juan County comprises only 4.5 percent of the land area in New
Mexico, more than 60 percent of the state’s surface water flows through it.
However, this water flowing through New Mexico is impacted by a number of
12
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Interstate Water Compacts, Federal Reserved Water Rights, Indian Water
Rights, and Pueblo Water Rights.13
The tremendous volume of water that San Juan County has flow through it
underscores the importance of the region to the rest of the state. New Mexican cities
as far away as Albuquerque, Taos, Santa Fe, and Los Alamos use water from the
upper Colorado River Basin.14 Water management, conservation, and appropriate use
are critical to this county because a large percentage of the Colorado River’s flow
passes through the region.
The largest consumer of water in the county is agriculture. Presently, “the San
Juan River irrigates some 100,000 acres in northwestern New Mexico – about 10
percent of the state’s total irrigation.”15 The latest estimates of irrigation water
consumption for the county stands at 356,000 acre-feet per year.16 This is a large
number when compared with industrial and domestic water use, which consumes
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Figure 2. Map of the major Bureau of Reclamation projects in San Juan County, 1994. (Courtesy Bureau of Reclamation.)

about 147,000 acre-feet per year.17 The demand for irrigation water continues to
grow as the Navajo Indian Irrigation Project expands crop acreage and production.
The need for more domestic water in the county rises as population increases.
Population growth in the county is on par with the rest of the state. The state growth
rate for the past four decades averaged about 18 percent.18 For the years 2000 to
2003, San Juan County ranked as the second highest area for population growth in the
state.19 The proposed Navajo-Gallup Water Project, that intends to bring water from
the San Juan River to the Gallup area for municipal and domestic use is an example
of the need and demand urban growth puts on this resource.
The growth of towns and cities also stimulates the demand for water
throughout region. San Juan County has five major towns and cities listed here from
largest to smallest: Farmington, Aztec, Bloomfield, Kirtland, and Shiprock. Most of
the major roads of the region intersect one or more of these towns. Historically Aztec
and Farmington make up the most populous and influential cities in the area. Today
Farmington is by far the largest and most economically important city in the entire
Four-Corners region. Farmington has a population of approximately 40,000 people.
The total population of San Juan County consists of roughly 113,000 people as stated
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in the 2000 Census.20 All of the cities in the county continue to experience high rates
of growth. Approximately 17,000 acre-feet of water go to municipal and residential
water users in the area. If the current plan to create a water pipeline to the Gallup
region passes Congress then domestic water use will increase to over 50,000 acre-feet
per year.21
As the population of the region expands, a greater demand on natural
resources of all types will occur. These demands could create conflicts with other
parts of the state as water becomes scarce or in times of drought. Presently San Juan
County only uses part of the water allocated in Colorado River Compact. If San Juan
County and particularly the Navajo Nation begin to utilize their entire allotment of
water then other users downstream consumers might feel the impact.
The primary modern economic activity of the people in the region is energy
production and extraction. A coal discovery in 1903 began Farmington’s economic
transformation from an agricultural center to an energy-based economy. Discoveries
of both oil and natural gas occurred shortly after the first coal mines opened.22 The
resource extraction and energy production industries use large quantities of water
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each year for their operations. BHP-Billiton and Public Service Company of New
Mexico annually use about 55,000 acre-feet of water in San Juan County.23
The discovery of fossil fuels in San Juan County played a major role in
promoting the development of irrigated lands in the region. The Bureau of
Reclamation (BOR) expressed the conventional wisdom of the time that good
farmland was in short supply. If action did not occur then economic growth could
possibly slow down. The Navajo Project Feasibility Report in 1955 explains this line
of thinking:
The towns in San Juan County during the past five years have experienced a
substantial population growth, especially in the town of Farmington, which
has increased from 3,600 to 12,000. Many irrigated orchards have been
partially or wholly utilized for housing project sites. As the present industrial
surge continues to expand additional farm units will be reduced in size or
abandoned…The vast gas and oil resources…offers to the industrialist an
opportunity to build industrial plants in an area where room for expansion is
not a problem. This embryo of industrial expansion will not develop into well
balanced enterprises without the assurances of a constant source of water and
the development of the companion industry of agriculture.24
The BOR presented this as evidence that action needed to take place soon or much of
the arable lands near the rivers might be lost to other developments.
Historically all of the people of San Juan County needed to manage water
resources in order to survive in the desert environment of this land. The generally dry
landscape of San Juan County provides the backdrop for much of the water
development undertakings by the Bureau of Reclamation. The problem for BOR
23
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engineers was not the lack of moisture but rather how to bring water to areas in need
and how to store this resource for times of drought. Their study of the lands of the
county showed that water resource improvements held the promise of increased
employment and prosperity for the area. The harnessing of these water resources
constitutes the key to economic growth in the San Juan Basin. The importance of
resource management, conservation, and development represents many of the issues
the BOR worked on in San Juan County in the past fifty years.
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CHAPTER 3
THE PEOPLE OF THE REGION
Every western city hell-bent for expansion might ponder the history of Mesa Verde.
Wallace Stegner, Where the Bluebird Sings (1944)

In addition to being a land of physical contrasts, San Juan County is also
home to three major ethnic groups that encompass a long and varied history in the
region: Native Americans (primarily the prehistoric Anasazi and contemporary
Navajo), Hispanics, and Anglos. These cultures performed a major role in shaping the
landscape, developing natural resources, and building the economy of San Juan
County. Each of these groups brought its own unique perspective to the history and
development of the region. The use of water is one of the transcending themes of
these southwestern peoples. Each group used water for its economic advantage in San
Juan County. The successive “waves” of immigration into this area spawned conflict
and cooperation throughout the past century.
The earliest sedentary inhabitants of the county, known popularly as the
Anasazi, used various techniques to survive in the arid environment. The term
Anasazi has various meanings to different peoples. In this paper, Anasazi will
describe the ancient pueblo dwellers of the Four Corners region. Anasazi origins date
to sometime before 100 AD. These people began as hunter-gatherers that gradually
evolved into sedentary agriculturists. Around 500 AD, the Anasazi began to live in
small villages or pueblos that dotted the landscape of the Four Corners area. Some of
28

the more famous of these pueblo dwellings are Mesa Verde, Aztec, and Chaco
Canyon. Around 900 AD, the Anasazi culture went through a building and cultural
explosion along the Chaco Wash of southern San Juan County. There occurred a
rapid cultural and material expansion of the Anasazi in Chaco Canyon. By 1300 AD,
widespread abandonment of Anasazi settlements took place, including Chaco Canyon
and most of the other major pueblos.1
The Anasazi were, in many respects, masters of their environment. They were
able to thrive and develop over large parts of the Colorado Plateau for hundreds of
years. The Anasazi represent the first people to leave evidence of irrigation in San
Juan County.2 Through check and diversion dams, canals, ditches, and creative
placement of farmland, the Anasazi captured and diverted as much of the limited
rainfall to their croplands as possible. The most impressive of Anasazi agrarian feats
are located in Chaco Canyon where they supported a large population and numerous
large pueblos on a very meager water supply.3
Archaeologists have argued over the nature of the abandonment of Anasazi
settlements for many decades. Some theories suggest that invading tribes like the
Navajo and Apache pushed the Anasazi out but little physical evidence supports this
theory. Another stronger theory is that the Colorado Plateau suffered a series of
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severe droughts during the last two hundred years of Anasazi habitation and that the
people had to move to find better lands not affected by the dry conditions. Extensive
tree ring data and other evidence from the period support this theory.4
Archeologists speculate about the economic and political nature of Anasazi
culture in relation to their ultimate demise. Archeological evidence demonstrates that
the Anasazi traded with each other throughout the San Juan Basin and the Colorado
Plateau.5 Extensive roads linked numerous outlying settlements. The interconnected
nature of this civilization denotes a high degree of specialization. Assuming the
drought theory is correct, one may conclude that once rainfall began to diminish the
whole system fell apart. No one knows for sure but most archeologists agree that
environmental stress brought on by drought and other factors played a role in the
decline of the Anasazi.6 The Anasazi stand as a reminder to history that finding longstanding success in a dry climate can be a challenge to any civilization.
Anthropologist David E. Stuart posits a compelling thesis, that unchecked
economic and population growth in the Anasazi world around 1000 AD led to the
downfall of Anasazi culture in Chaco Canyon. Stuart asserts that rapid population
expansion meant that the Anasazi could not react quickly enough during times of
drought or unpredictable rainfall conditions. Unsustainable Anasazi population
increases existed in the San Juan Basin during the period of rapid expansion of Chaco
culture. Stuart explains that if rainfall did not provide enough moisture to support the
4
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expanded Anasazi population the civilization would collapse. He argues that in fact
drought did destroy the Anasazi because they grew too quickly to respond to
changing environmental conditions. He suggests in his book, Anasazi America that a
compelling parallel exists between modern Americans and the Anasazi. In short, he
advises that if Americans do not come to terms with unsustainable growth then they
will go the way of the Anasazi. This same thesis is applicable to water resources in
the West. Unchecked western growth combined with a severe drought might lead to a
crisis for the modern peoples of the region.7
Some time after the Anasazi departed the area, the Navajo, Utes, and Apaches
migrated into the region. These peoples were primarily nomadic at first. They were
hunters and gatherers during their early phase of habitation in the San Juan Basin.
After the introduction of the horse in the 1540s, they became feared raiders of
Spanish settlements in New Mexico.8 During the Spanish and Mexican periods, the
Navajo began their great tradition of sheep and goat herding. Historian Robert S.
McPherson describes the Navajo economy of this time by writing:
Navajo economy from the 1600s to the first third of the 1900s depended on two
primary sources--agriculture learned from the pueblo peoples and livestock
such as sheep, goats, and horses obtained initially from the Spaniards. Because
the San Juan River was one of the few reliable sources of water in Navajo
territory, during the summer months many Diné planted fields of corn, beans,

7

David E. Stuart, Anasazi America (Albuquerque: University of New Mexico Press, 2000),
107-124.
8

Marc Simmons, New Mexico: An Interpretive History (Albuquerque: University of New
Mexico Press, 1988), 6.

31

and squash on its floodplains or tributaries and pastured their sheep in the
mountains.9
The nomadic lifestyle of summer planting combined with roaming pastoralism served
the Navajo well for centuries. As time progressed, the Diné came to rely on sheep
herding as the primary aspect of their economy.
The success of the Navajo people's relationship with nature is different from
many of the other groups that live in the Four Corners. The Navajo people view water
and land as sacred. In fact, some natural springs on tribal lands play a role in spiritual
ceremonies. No separation exists between land, religion, and culture for the Navajo.
The Navajo creation story tells how the creator made a place for them between the
four rivers, “one of them being the San Juan,” and four mountains (Blanca Peak,
Hesperus Peak, Mount Taylor and San Francisco Peaks) of the Four Corners region.10
This strong connection to place underscores the Navajos relationship to their land.
The Navajo have a god for water called Tiéholtsodi.11 Robert S. McPherson
explains the Navajo relationship to water by describing it as a “powerful force in
nature.” He writes: “Like the sacred mountains that bound Navajo territory, there are
four potent rivers (Rio Grande, San Juan, Colorado, and Little Colorado) inhabited by
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holy beings who answer prayers and provide protection.”12 This bond with the natural
world is part of the Navajo tradition that predates the earliest European explorers to
the region.
Navajo spiritual beliefs could not save them from the changes they faced as
Anglos began to settle near their lands. After the Mexican-American War (18461848) and the peace Treaty of Guadalupe Hidalgo in 1848, life became much harder
for the Navajo. Squeezed into smaller and smaller areas of land, the Navajo came into
conflict with Anglo settlers and the American military. During the early 1860s, the
Navajo and Apaches of the region “raided at will.” These actions aggravated the
American government.
The general appointed to solve the problem of Indian raiding implemented a
harsh new Indian policy. In 1862, General James Carleton focused on the “Indian
problem” by building new forts, aggressively taking the fight to the Navajo and
Apaches in a series of preemptive and punitive raids, and instituted a reservation
policy for the Navajo and Apache. Carleton dealt with the Navajo harshly because
they did not comply with the demand to act in a “peaceful manner.”13 In 1864, Kit
Carson forcibly resettled the Navajo to Bosque Redondo in eastern New Mexico. This
relocation did not last long. The Navajo marched back to their native lands in 1868
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after disease and starvation had taken a heavy toll on the tribe. Most historians and
Navajo consider this time the darkest and most tragic period in Navajo History.14
Between 1870 and 1930, the Navajo Reservation experienced economic
stagnation. During much of this period commercial, social, and educational progress
moved slowly on the reservation. In many respects, conditions had not changed much
on the reservation throughout these years. Throughout this time, the Navajo continued
to be mainly semi-nomadic part-time agriculturalists and sheepherders.
In the 1930s and 1940s, the situation began to change dramatically on the
reservation. Under the leadership of John Collier, the Bureau of Indian Affairs forced
the Navajo to dramatically reduce sheep herds on the reservation for environmental
reasons. This effectively undermined the already weak economic base of the tribe.
World War II also contributed to economic and cultural decline of the tribe because
many men and families left the reservation to seek employment elsewhere. In the
1960s and 1970s, economic conditions improved somewhat on tribal lands because of
the numerous reserves of fossil fuels, uranium, and other natural resources discovered
in the Four Corners region.15 The tribe benefited directly from the royalties paid to
them from various energy companies.
Progress for the native peoples of the Four Corners moved at a slow pace. The
Diné seems to take one step forward and two steps back each time the government
14
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tried to “help” the tribe improve the lives of its people. Forced relocations, boarding
school policy, sheep reduction, and other issues have contributed to a faltering
economic structure on the reservation. Unemployment, in some areas, stands at about
43 percent.16
The Federal Government in the past seventy years attempted many schemes to
help the Navajo people improve economic conditions. Despite these efforts certain
areas of the Navajo Reservation still lack running water, electricity and many of the
material items most Americans take for granted. The state of information technology
and high tech infrastructure is almost non-existent on the Navajo Reservation. These
deprivations limit the ability of the Navajo people to move into the modern age.
The Spanish were next major group of people to explore and settle San Juan
County. As early as 1776 Father Silvestre Velez de Escalante, a Franciscan
missionary and Father Francisco Dominquez traveled through and explored areas near
present day San Juan County. Just north of the present day Navajo Lake near the Pine
River, Father Escalante wrote: “Here there is a large meadow with very abundant
pasturage, especially of grama-grass, extensive and good lands for raising crops by
irrigation, and everything else that might be desired for a good settlement.”17
Throughout their diary of the expedition, the Fathers wrote of areas that had potential
16
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for settlement and irrigated farming. This expedition was looking for a good overland
route to the California coast. They were not able to find such a route because of the
desert lands, mountains, canyons, rivers, and valleys that hindered their travels.18
Throughout the 17th and 18th centuries, Spanish settlement occurred
predominately in the Rio Grande Valley. These settlements near the Rio Grande
River consisted of a “sprinkling of hamlets along the Rio Grande, Lower Chama and
in the Taos Valley, eking out a living on small irrigated plots or tending flocks of
sheep.”19 During this period, the Spanish traveled to northwest New Mexico mainly
on trading and punitive expeditions against the Navajo and other tribes in the region
but did not establish permanent settlements. A primary reason for the thwarted
Spanish settlement of northwest New Mexico was that the Navajo, Utes, and Apaches
fiercely defended their lands.20 Life was hard for the Spanish settlers of New Mexico.
No large gold or silver strikes, a relatively small Spanish population, and a mostly
unfriendly native population (with the exception of most of the Rio Grande pueblos)
offered few rewards and a difficult life for these frontier settlers.
The Spanish worldview of land and water is in some ways unique to New
Mexico. They developed a system of using riparian and other resources known as
Acequia Culture. Acequia in Spanish means irrigation ditch. Acequia Culture
describes the shared use of irrigation water and lands in the Old Spanish territories of
New Mexico and Southern Colorado. Jose Rivera describes this system well by
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stating: “ acequia appropriators crafted rules for the equitable allocation of water
resources while maintaining a place-centered conservation ethic.”21 The Spanish in
New Mexico shared common lands for the benefit of the entire community. This
sense of sharing is not evident throughout Spanish colonization of the New World but
for some reason it took hold on the extreme frontier of the Spanish Empire. Historian
Marc Simmons describes “the practice of irrigation in New Mexico” as developing
“along it own distinctive lines” because of the influences of both Spanish and Pueblo
irrigation methods and laws.22
In addition to the unique cultural aspects of water use, the Spanish before
coming to the New World developed a set of laws to govern the utilization of and
appropriation of irrigation rights. Spanish settlers brought this experience to New
Mexico. Spanish “laws provided a foundation upon which an irrigation system arose
in colonial New Mexico.”23 The most important and long lasting contribution that the
Spanish colonial period gave to water law was the Prior Use Doctrine (also known as
the Prior Appropriation Doctrine). Spanish law “emphasized the need for fair division
of the available water.”24 This meant that water rights were split equally among users.
Geographer Daina Dravnieks explains, “while rights of individuals were to be
21
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protected, in the Spanish and Mexican judicial systems, the rights of the corporate
community weighed more heavily than those of the individual.”25
The foundation of the Prior Use Doctrine rests on several important principles.
The foremost principle is that of the earliest party to make use of the water has first
right to it also known as the “first in time, first in line” doctrine. Secondly, water
rights apply only to beneficial use of this resource. Thirdly, the right to water is
limited to the amount needed for beneficial use. Lastly, “the water must be used or
the right” to it will be lost.26 Consequently, if an individual or community can show
prior beneficial use of water they have the highest priority for this resource. The Prior
Use Doctrine applies today to almost all water law in the American West.
In contrast to the Prior Use Doctrine of the West in the eastern part of the
United States water rights are “granted” to who ever owns the land next to the river.
This kind of system worked well in the water rich eastern regions. In the desert West,
this type of water law did not serve the interests of settlers, ranchers, and miners
because there was not enough water compared to eastern states.
Water constituted the most important natural resource because agriculture and
ranching were the lifeblood of the Spanish in colonial New Mexico. In many places
along the Rio Grande Valley, irrigation was essential to raising crops for survival. In
fact, one of the surviving unifying institutions of the Spanish era in New Mexico is
the Acequia Association (sometimes referred to as the Ditch Association). The
25
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Acequia Association was one of the few institutions that unified the people around a
common economic issue--water.27 The importance of water allocation and use for the
Spanish in New Mexico goes back centuries and continues to have an impact even
today in villages in Northern New Mexico.28 Like the Native Americans, the Spanish
colonists and later Hispanic and Anglo homesteaders understood the importance of
water in the West. Their descendants applied these lessons when they moved into the
San Juan Basin.
After the Mexican-American War, life began to change for Hispanics in New
Mexico. The American military worked to restrain and suppress the raiding activities
of many of the regions’ Native American tribes making it easier for homesteaders to
move into the San Juan River region. Some time after the Treaty of Guadalupe
Hidalgo in 1848, Hispanic ranchers and farmers began moving into the valleys and
canyons of the eastern San Juan Basin.
Most of the Hispanic population in the San Juan River area, can trace their
roots to the San Luis Valley in Colorado and the Chama Valley in New Mexico.
During the late 1870s, many Hispanic families began to move into the San Juan Basin
area to work with and for the Southern Ute Indian Tribe, work on the Denver and Rio
Grande Railroad, or with the opening of lands in the 1890s, to live and work on
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homesteads. Most of the Hispanic settlement in San Juan County occurred between
the present day city of Bloomfield and eastward to the “lost town” of Rosa.29
These “new” immigrants to the county were primarily small-scale farmers,
sheepherders, and laborers. In the early 1900s, times were good for Hispanic ranchers
and farmers in the San Juan Basin.30 However, after the agricultural crash of the 1921
the region between Bloomfield and Rosa fell into decline and gradually many of the
Hispanic homesteads and villages began to fade away as agriculture began to change.
The final blow to these communities came in the early 1960s with the construction of
Navajo Reservoir. The new lake covered the town of Rosa. It also separated many of
the Hispanic communities and homesteads located in the region.31
About the same period, as Hispanic settlements started to appear in the eastern
part of San Juan Basin so too were Anglo settlements in the central part of the region.
With passage of the Homestead Act of 1862, thousands of Americans and newly
arrived European immigrants moved west in search of cheap land, riches, and a
chance to start a new life. Many of the early Euro-American settlers came to the area
because of mining opportunities in the San Juan Mountains of southern Colorado.
Others were searching for good lands to farm in the West. This was a time of rapid
westward expansion, and American, and recently arrived immigrants were fanning
out across the West looking for places to settle.
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Anglo settlers brought with them attitudes and predispositions about the use of
land and water resources. Many of the settlers that came west were accustomed to
abundant water supplies east of the Mississippi River. These settlers also had a
worldview that was very different from the Native peoples of the region and to a
lesser degree the Hispanic settlers. Euro-Americans viewed nature as a source of
profit. A river is not sacred to most Anglos. For 19th century Americans, there were
few examples of holding lands in common as evidenced by the numerous range wars
that occurred in the West. In the case of natural resources, most Americans would
view anyone that thought land or water as sacred to be pagan. For them land had little
value unless developed for profit. Another belief of many western settlers came from
the United State’s earliest beginnings. Founding father, Thomas Jefferson, expressed
the idea that democracy could thrive in a society made up of small independent
farmers. Resonances of this notion persisted well into the 20th century.
The most important aspect of the Euro-American worldview is that of
property rights. The American system born in the late 18th century has at its core the
notion of individual property rights. The system of property rights had served the
American economic system well for over two hundred years but when confronted
with the desert West, it would find itself challenged and modified in ways the early
Anglo settlers could not imagine.
The other significant aspect of Anglo settlement lies in the belief and hope
placed in scientific solutions to solve problems. Euro-Americans approached the
difficulties of western development by putting much faith in the scientific method.
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Westerners applied these techniques when dividing land, water, and other resources.
Anglos practiced this method with great success in the realm of science and
technology in the American West. As homesteaders moved into the region, they
applied these modes to controlling the land and water.
The opening of lands for Anglo and Hispanic settlement represented another
interesting aspect of regional development. San Juan County had two distinct cultural
groups before the 1870s. Half of the county was Navajo and the other half Jicarilla
Apache. The Navajo and Apache did not get along very well as neighbors and a noman’s land developed between the two tribes. Because of this “open land” between
the two tribes, President Ulysses S. Grant in 1876 opened the lands in between the
Navajo and Apaches for settlement in the San Juan Basin.32
After the Presidential Decree of 1876, there are records of Anglo settlers in
both Aztec and Farmington.33 Although homesteads by different ethnic groups exist
throughout San Juan County, Aztec and Farmington represent the heart of Anglo
population centers. Settlers were attracted to the rich and lush river valley areas that
the La Plata, Animas, and San Juan Rivers offered. These newly arrived Anglo
settlers created an extensive irrigation ditch system. In November of 1876, the first
ditch completed in present day Farmington began to flow.34 Over the next twenty
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years, homes, businesses, schools, and most importantly agriculture flourished in and
around Farmington.
The name Farmington says it all in terms of the early economy of the city and
surrounding area. Agriculture formed the basis of the early economy. With three
major rivers coming together in close proximity to one another, this area was a great
location to start a farm or orchard. Like the Anasazi that thrived 800 years before,
Anglo (and Hispanic) settlers tried to harness the rivers and bring more acres into
production by constructing numerous ditches. By the year 1897, some 94,000 acres of
farms and forty-six miles of canals were constructed.35 Apples were one of the largest
crops in the Farmington area. At one time, over 2,000 acres of land supported fruit
trees in the county.36 In addition to agriculture, cattle ranching, banking, and
commerce began to expand in Farmington and the surrounding areas. Railroad service
came to Farmington in 1905.37
Between 1903 and 1955, coal, oil, and gas became the dominant part of the
Basin’s economy. The fortunes of the Basin became a “boom and bust” economy
based on the price of and discovery of fossil fuels.38 Successive waves of boom and
bust occurred from the 1950s through the early 1980s and some would argue into the
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present. According to City of Farmington records, at one time in the 1950s, the region
was the leading oil and gas producer in the state of New Mexico.39 Oil, gas, and
electric power production continues to play an important role in the Basin’s economy.
The energy production business in the region increased the demand for water
for both industry and the laborers (and their families) that move into the area.
Historian Ira Clark describes the demands on water resources because of energy
production by stating:
The ultimate potential impact of thermal-electric power production on New
Mexico’s water resources is quite evident from 1965 figures at which time the
annual depletion charged to this use was 19,797 acre feet. One-half of this was
in the San Juan Basin where, at the time, plant construction was just getting
started.40
Energy production in the Basin has continued to grow exponentially since the
1960s.41
During the mid-1980s, the retail and service economy grew tremendously in
response to the growing population of the county and the entire Four-Corners region.
This new growth industry allowed the Basin to become more economically diverse
and less reliant on the boom and bust cycles of the energy markets.42 The demand for
water increased steadily over the decades but in recent years, the industrial and
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domestic use of water has grown dramatically. The Farmington area is home to four
major golf courses and numerous public places that require large volumes of water to
sustain.
Since the turn of the 20th century, Anglos have dominated the service, energy,
and agricultural businesses of the county. They have also controlled politics in San
Juan County for the past sixty years. The Euro-American worldview of scientific
progress and resource consumption and exploitation represents the prevailing way of
conducting business and agriculture in the county.
Despite the Anglo influence on the major facets of modern Four-Corners life
the rich ethnic diversity of the region remains. The Spanish influence on water law
and the Native American respect for nature embodies the stewardship of many of the
public lands in the region. The Navajo Nation constitutes the largest ethnic group in
the area. Their influence affects local politics and the economy. The long cultural
history of the region makes the San Juan Basin a unique location in the West.
In an effort to improve the economic conditions of all the peoples of region,
the Federal government in the 1950s looked to develop the water resources in the
American West. The prospect of hundreds of single-family farms in the region set
well with the mindset of many politicians of the period. The various ethnic groups
living in the region found themselves swept along with the implementation of these
new land development policies. The first endeavor on the way to the realization of
this Federal goal was to harness the waters of the San Juan River with the creation of
Navajo Dam.
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CHAPTER 4
NAVAJO DAM
Navajo Dam and the water resource development it will make possible herald the opening of
another major chapter in the modern history of man’s conquest of his environment in the arid
regions of the West.
Herbert Simison, The Reclamation Era (1960)

As population continued to grow in the region, the ability to utilize water
became a major priority for the county. In an effort to assist in land development in
San Juan County, the Bureau of Reclamation (BOR) needed a dam to store and
harness a reliable water source. The Navajo Dam represents the BOR’s foundational
project in San Juan County. This dam and reservoir make possible the various Bureau
of Reclamation projects in the region and is an important and reliable storage unit in
the Colorado River Storage Project (CRSP). The dam provides numerous benefits that
help the surrounding communities. Some of the western water critics contend the dam
is unnecessary and destructive of the natural environment. Other critics claim it
helped to destroy Hispanic settlements along the eastern parts of San Juan County.
This chapter will explain both the beneficial and negative impacts of Navajo Dam and
reservoir to San Juan County.
Navajo Dam, also known as the Navajo Unit by the BOR, constitutes one of
the major parts of the CRSP. The Bureau wrote in 1960 that, “ Navajo Dam will
create the controlling storage reservoir—the new water barrel—on the San Juan
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River, the second largest tributary of the Colorado River.”1 Navajo Dam, Flaming
Gorge, Glen Canyon, and Wayne Aspinall provide most of the storage for the Upper
Basin states. The Upper Basin is able to provide 7.5 MAF to the Lower Basin states
in part because of this dam. Navajo Dam is one of the keys to the regulation of the
Colorado River System. Being able to control the flow of the San Juan River, dams
downstream (like at Glen Canyon) can regulate the amount of water released for the
generation of electricity. This group of dams in the CRSP allows the Upper Basin
states to capture spring runoff allowing usage later in the year and during times of
drought.
The BOR began dam site investigations in the Upper Colorado River system
as early as 1902. 2 During the 1940s and 1950s, feasibility studies and site surveys
conducted to find the best location for a dam on the San Juan River resulted in several
possible dam locations.3 A site selected about thirty-four miles east of Farmington
became the eventual location of the dam. Authorized by Congress in 1956 the CRSP
included Navajo Dam.
In the early stages of planning the Bureau looked at many different design
features for the dam. The reservoir’s original design specification to store about 1.5
1
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MAF of water and cover an area of 13,500 acres met the BOR’s requirement set in
1958. Later specification upgrades set the size at approximately 1.7 MAF of water
storage with the reservoir covering about 17,000 acres.4 BOR records show the dam’s
original design did not include a power plant.5 Facilities for a 30-megawatt power
station added during the construction process allowed for the future creation of an
electricity generating station. One of the key features of the dam was to store water
for use on the Navajo Indian Irrigation Project (NIIP). The other important goals
included the regulation of San Juan River flows, flood prevention, maintenance of a
continuous flow of at least 500 feet per second of water, and support of agricultural
projects and production along the San Juan River.6
Before construction began, the BOR studied the effect of the dam on
everything from flooding to agricultural economics to the impact on fish habitat.
These studies demonstrated that building the dam would significantly reduce the cost
and impact of flooding on downstream communities. The BOR also reported that
major benefits to agriculture would accrue because downstream residents could
expect regular flows from the San Juan River. Agriculture would also benefit from
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the various proposed irrigation projects made possible by the construction of Navajo
Reservoir (mainly Hammond and NIIP). Fish habitat and other sport activities from
the project could potentially generate tourism, recreation, and sportsman revenues for
local communities.7
The groundbreaking for the dam occurred in July of 1958. The landscape of
eastern San Juan County forever changed with the construction of this project. By
early 1960, workers completed the main diversion tunnels and construction was
underway on the spillway floor.8 In 1961, the spillway was completed. During this
phase, clearing and relocation operations of the reservoir area commenced.
Relocations included the moving of the family cemetery at Rosa, altering the route of
the Durango and Rio Grande Railroad and removal of the people in the town of
Rosa.9 During 1962, Secretary of the Interior Stewart Udall dedicated the dam and
work began on building the main operation facilities to support reservoir operations.10
On April 8, 1963, “all work” on the Navajo Unit was “completed and accepted by the
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Government.”11 For thirty-five miles, the dam’s waters filled the numerous canyons
and arroyos of this region. The dam cost approximately $37 million dollars to build.
The primary negative impact of the construction of Navajo Dam came with
the destruction of the Hispanic town of Rosa, New Mexico. Since the waters of this
reservoir covered the actual town site of Rosa. Numerous small Hispanic homesteads
and villages also suffered because of the dam’s construction. Consequently, some
areas of Hispanic settlement in the San Juan Basin faced destruction as a direct result
of this project.12 About two hundred families relocated out of the reservoir area.
Frances Leon Quintana, ardent critic of BOR policy in Northern New Mexico wrote:
Displacement of population is sometimes a direct and immediate concomitant
of water projects, accidental in the case of San Marcial but deliberately
planned in the case of the communities lost to the Navajo Reservoir. Threats
to populations may be delayed--side results of a project.13
Quintana’s criticisms tell an important aspect of this project. The displacement of
people and communities is an unfortunate result of most dam construction. Dams
transform the landscape. The dislocation of the Rosa community represented a
tragedy for the Hispanics living in the area. One fact missing from Quintana’s
criticism is that long before the approval of the CRSP, the region’s population started
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to drop. By Quintana’s own account, the Rosa area was in decline since the
agricultural bust of 1921 and the Great Depression of the 1930s.14
On the other hand, many of the Hispanics living in the area benefited from the
dam’s location. Some work at and own businesses that directly benefit from Navajo
Reservoir. Many other Hispanics work as river guides and others find employment in
the local service industry related to tourism and recreation.15
Other critics claim dams like Navajo “inundate countless ecosystems and
sacred American Indian sites. They rob downstream waterways of sediment crucial
for beaches and fish-spawning riverbeds.”16 They assert that, “Dams also submerge
pristine landscapes.”17 Environmentalists and others have suggested that removing
western dams and allowing the river to flow freely is a good idea. Environmental
scientist Dave Wegner contends it would be beneficial for the river ecosystem “to
look at” removing Navajo Dam.18 Quintana gives the most condemning assessment
when describing the condition of Navajo Dam: “The Navajo and Abiquiu Dams leak
14
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so badly that they threaten to inundate populations downstream. Farmington has
installed a special alarm system for this contingency.”19 In many respects, the data
presented to support such arguments is lacking in regards to Navajo Dam. Federal
agencies through the years conducted various studies on the impact of Navajo Dam
on the environment and its long-term sustainability. Starting in the 1960s to the
present date, the BOR, numerous other State, and Federal agencies monitor and
conduct studies on Navajo Dam and Reservoir. These studies show only one major
problem in regards to the environmental affects of the dam on animal species. While
noting there are also several positive affects as well.
The contention that the dam is on the verge of collapsing contradicts the recent
data and status reports on the Navajo Unit. Brad Dodd, the current Navajo Dam
manager for the BOR, explains that the dam is in good working order. There is no
danger of collapse or any other serious structural issue. Actually, the Navajo Unit is
one of the best-monitored dams in the nation and received a 90 percent rating on all
aspects of dam operations. The annual evaluation of Navajo Dam reveals no
structural problems. BOR and independent experts confirm the dam is in good
condition.20
The most serious studied environmental threat that Navajo Reservoir poses is to
a couple of endangered fish. A 1991 Environmental Impact Study of the Dam and
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San Juan River looked at various aspects of the dam’s impact on the environment.
Because of altered habitats brought about by the construction of the dam the
pikeminnow and razorback sucker are in danger of extinction in the San Juan River.
The Bureau and the U.S. Fish and Wildlife Service are working to provide a good
habitat for these fish. During the 1990s, the BOR and Fish and Wildlife conducted
several research projects attempting to understand how best to protect these species.
After many years of study, they found that mimicking the historic and natural flow of
the San Juan River is the best way to save these fish. Through the control of river
flow, the BOR is maintaining a healthy environment for the protection and recovery
of these fish.21
The dam altered and changed the environment of eastern San Juan County.
Some riverine areas were destroyed. The BOR has worked to establish new wetland
areas in other parts of the county and in areas around Navajo Lake. The creation of
the dam also created habitat that did not exist before its construction. The quality
waters below the dam and the lake environment have added new and diverse
ecological elements to the region. The reservoir provides a habitat for fish and other
animals that is much more predictable and consistent than before its construction.
Before construction, the environment along the river faced frequent dry periods and
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unpredictable flooding. Animals, plants, and people now depend on the regulated
flow of the river.22
One of the reasons Navajo Dam finds itself studied and monitored is because its
continued functioning is essential to the economic well being of San Juan County. In
contrast to the negative impacts of the Navajo Dam Project, it yields benefits for San
Juan County. The dam supplies water for municipal and industrial purposes. The dam
also provides much needed water storage. The water stored by the dam allows the
surrounding communities to weather droughts and low precipitation years.
Navajo Dam has positively affected agriculture in San Juan County. In most
areas of the nation, agricultural expansion declined from the turn of the century
onward but in San Juan County agriculture has expanded since the 1960s. Before the
dam construction, there existed about 28,000 irrigated acres of farmland near the San
Juan River.23 Over 100,000 acres of land constitutes the present amount of irrigated
farmland in the county.24 Professor Richard Arnold of New Mexico State University
contends that Navajo Dam and other BOR projects “help the farm industry
tremendously.”25
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From 1999 to 2004, the Four-Corners region faced severe drought. Without its
storage capacity, many of the irrigation projects in the county would have had to scale
back operations or cease to function resulting in job loses in the economy. Most
notably, the Hammond and Navajo Indian Irrigation Projects could not function
without the use of stored waters at Navajo Reservoir. Lacking this water storage,
hundreds of small family farms along the San Juan River would cease to operate.26
Navajo Dam and the surrounding recreation areas created a boon for the local
economy of the county. The water below the dam (known as the “Quality Waters”) is
a draw for fishermen from around the world. New Mexico’s Tourism Department
touts the Quality Waters: “The San Juan River, teeming with many varieties of trout,
is world-renowned for its trout fishing just south of the Navajo Dam.”27 The water
below the dam is a unique ecosystem unto itself. The Quality Waters produce trout up
to twenty-two inches long.28
The reservoir has spawned a boating, fishing, and general recreation economy
where none had existed before the dam’s construction. As an indirect result of Navajo
Dam construction, the local economy brings in and generates more than $20 million
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dollars a year.29 The estimated number of jobs produced in the river fishing industry
alone is approximately six hundred.30 Approximately 27,565 out of state fishermen
visit the area annually.31 The number of visitors to Navajo State Park (the recreation
area near Navajo Lake) was 512,800 in 2004.32 Park fees paid in the year 2003
accounted for over a half million dollars going into the New Mexico State
government treasury.33 It cost about $118,000 to run the park in 2005. The park
netted over $300,000 dollars in revenue for New Mexico in 2005. Tourists visiting
Navajo State Park, the Quality Waters, and Navajo Reservoir bring millions of dollars
into San Juan County annually.34 For an initial investment of $37 million dollars, this
reservoir continues to pay dividends year after year in the form of recreation and
tourist revenue.
29
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Most of the millions of dollars the dam and reservoir generates every year
goes back directly into the local economy. The majority of river guide companies are
small one to five person businesses that use the income to support their families. The
marina and restaurants near the reservoir are also small businesses that rely on the
annual tourist season to survive. No Wal-marts exist near the dam site or park but
rather small locally owned businesses. Numerous hotels, restaurants, shops, and
service sector jobs have experienced a positive impact because of Navajo Lake. For
the taxpayer, the construction of Navajo Reservoir provides a tremendous payback to
the local economy.35
The benefits of this dam include other wide-ranging affects for the entire
community together with the various ethnic groups of the region. The dam has not
served as a tool for corporate greed. To the contrary, the only major large agrobusiness that the dam serves is the Navajo Agricultural Products Industry (NAPI).
This large farm, the NAPI, irrigates approximately 68,000 acres of land for the
Navajo Nation. The project serves as the largest Native American owned farm in the
United States. The Navajo Nation manages the NAPI with support provided by the
BOR and Bureau of Indian Affairs. Water stored by this dam may also help provide
clean drinking water to other parts of the reservation via the Navajo-Gallup Water
pipeline. Contrary to the western water critics, the dam has served the interest of the
largest Native American tribe in North America—the Navajo.
35
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The use of modern technology has enabled the residents of San Juan County
to not only maintain large agricultural areas but also continue to water various parks
and lawns in the region--even during severe drought conditions. American technology
seems to have solved the problem of persistent drought in this small part of the West
by utilizing large water storage reservoirs. Whether San Juan County can survive a
persistent twenty-year drought remains debatable.
Another unforeseen benefit of Navajo Dam is that it provides a clean source
of electricity to the city of Farmington. The dam was equipped with parts to generate
electricity for NIIP water pumping stations. Environmental lawsuits blocked the
building of a BOR power station. In the late 1970s, the City of Farmington applied
for a license to build a power station facility to generate power. The city successfully
acquired the permit to generate electricity and began work on the hydropower unit.
Electricity from the dam power station has flowed to Farmington since 1988.
Currently the hydropower station is the largest of its kind in the state of New Mexico
capable of producing 30 megawatts.36 The clean power generated from this station
provides a great economic benefit to the citizens of Farmington.37
The dam has also prevented major flooding since its construction. The control
of river flow has meant that people downstream have not had to worry about a
devastating flood destroying their homes, businesses, farms, and orchards. During the
36
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high run-off season of 2005, the dam helped to prevent flooding in the Farmington
and Shiprock areas. Brad Dodd, Navajo Dam Project manager, explains that without
the “controlling” power of the dam, the river’s flow exceeded the carrying capacity of
its channel near Shiprock in the year 2005.38 This certainly means floods would have
occurred in western San Juan County. Without the dam, controlling the flow of the
San Juan River, peak run-off from the mountains would have exceeded the streambed
in various other areas of the county.39
Navajo Dam provides benefits to San Juan County with some negative
aspects. Small-scale farmers and Native Americans have benefited most from this
project. Unfortunately, the people of Rosa lost their homes and community because of
Navajo Dam’s construction. The environmental impact of the dam is minimal when
reviewing the scientific data regarding this issue. Various municipal and industrial
projects would be difficult if not impossible without this BOR project. The reservoir
also brings millions of tourist dollars into the local economy. These dollars create
wide-ranging benefits for businesses large and small. The dam’s most important
contributions to San Juan County are the various water projects constructed over the
past forty years. Both the Navajo Indian Irrigation Project, Navajo-Gallup Water
pipeline, and Hammond Project are not possible without the water storage of Navajo
Reservoir.
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CHAPTER 5
THE HAMMOND IRRIGATION PROJECT
Those who labor in the earth are the chosen people of God, if ever he had a chosen people,
whose breasts he has made his peculiar deposit for substantial and genuine virtue.
Thomas Jefferson, Notes on the State of Virginia (1781)

One of the prime benefactors of Navajo Dam’s stored water is the Hammond
Irrigation Project. The Hammond Project represents one of the hundreds of
developments that the BOR produced in the 1950s and 1960s to bring water to small
farming communities across the western part of the United States. This project
provides irrigation water for family homesteads along the San Juan River from
Blanco to Farmington, New Mexico. Between 1885 and 1950, the region experienced
many failed attempts at irrigation. With the passage of the Colorado River Storage
Act, this reclamation project moved a step closer to reality in 1956. As with many
BOR endeavors, the Hammond took more time and capital than expected to complete.
Despite these early difficulties, the Hammond denotes an important irrigation history
affecting the lives of farmers and residents of the region. Like other western
Reclamation projects, this development changed and modified to meet the changing
needs of modern society.
The Hammond Project’s earliest beginnings find its roots in the late 19th
century. Irrigation occurred as early as 1870 in this region. BOR Project Histories tell
60

that, “In 1885 and 1886 small tracts of from 10 to 20 acres were irrigated from San
Juan River through the use of water wheels.” As time progressed, “three small
irrigation ditches were built” to provide water to local farms along the San Juan
River. The last and largest of these early ditches (named the Model Ditch) diverted
water to the mouth of Largo Canyon. Model Ditch found itself abandoned sometime
after 1890.1
In the early 1890s, area residents constructed an irrigation canal they called
Hammond. Around 1892, the Hammond Ditch constituted the main canal watering
lands near the town of Blanco (see Figure 3 on page 68). This ditch provided water to
about 2,000 acres of land. Because of this ditch, “orchards were developed, crop
yields were good, and farmers generally prospered.”2
Unfortunately, flash floods and high waters frequently caused damage to the
Hammond Ditch. During this period, the San Juan River ran free. There existed no
man-made controls to this river. Maintenance of this ditch became untenable because
of the time needed for upkeep and the costs of repairs. Gradually residents moved out
of the area. In 1915, a group called the Hammond-Creamer Ditch Company attempted
to repair the canal. After much effort and the death of one of the principal backers the
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endeavor stopped. By 1916, no working farms remained in the area. Another attempt
in 1919 to repair the ditch failed to restore its value to the region.3
In a new effort to “reactivate” irrigation in 1934, a soap-manufacturing firm
sent a representative to investigate the area. The company wanted to build a soap
factory near the old Hammond Ditch. They hoped local farmers drawn to the irrigated
land would raise “crops for their factory.”4 This attempt ended in failure because the
company could not acquire the rights to all the lands in the project area.
In 1939, a different “group of local men organized Hammond, Inc.”5 BOR
historian Toni Linenberger describes this group as men that wanted to “foster the
redevelopment of the lands once served by the Hammond Ditch.”6 Water historian Ira
Clark contends the Mormon Church in fact sponsored this organization. The
Mormons’ stated goal to bring ninety families to the region to develop over 5,000
acres of land meant this area could potentially finally exist as a viable farming
community.7 BOR records support Clark’s assertion that the group was in fact
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Mormons. The important aspect of this “group” is that they wanted to develop the
waters of the San Juan River near Blanco and Bloomfield.
The Mormon group of developers attempted to secure $50,000 dollars in
funding from the United States Department of Agriculture. They did not receive
funding because the Department of Agriculture said the amount asked for would not
cover the cost of building the project. The Department of Agriculture informed the
irrigation promoters to seek funding from another federal agency.8 Once again, the
dream of family farms along the eastern San Juan did not come true.
Despite the region having good agricultural potential, the land lay unused
because of a lack of capital for development. A 1940 Soil Conservation Service report
described the overall situation on project lands:
None of the project land is being farmed at the present time. Only three or four
houses are inhabited, all others, including improvements, have been destroyed
or torn down. Stumps of trees that were former orchards spot the area. A small
tract of about 50 acres, located towards the lower end of the project, that lies
adjacent to the river has been cropped this year. This tract is irrigated from the
river during highwater or when flash floods occur.9
The barren lands of this region would wait another twenty years before water and
prosperity returned to the area.
In 1945, the Kutz Canyon Water Users Association formed to investigate and
support the refurbishment of the Hammond Ditch. This group wanted to irrigate 2,285
acres of land in the region. By 1955, the Kutz Canyon Association had managed to
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bring only 910 acres under production. Generally, this attempt to bring water to the
area failed because of numerous water pumping problems and a “lack of adequate
cross-drainage structures.”10
In 1950, the BOR generated a report concerning the Hammond Ditch Project.
This preliminary report was a supplemental part of the Colorado River Storage
Project reconnaissance description. The Federal Government expected this project to
increase employment through single-family farms, boost agricultural production, and
help stimulate the general economy of the region. Through a series of studies, the
BOR and other agencies outlined these benefits.11
The Colorado River Storage Act passed on April 11, 1956 and included
authorization for the Hammond Project.12 A final plan on the Hammond Project “was
prepared by the Bureau of Reclamation and dated March, 1958.”13 In 1958, local
water users formed the Hammond Water Conservancy District to act as general
administrators and the “contracting agency for the project and the repayment contract
[or] between the United States and the District.”14
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In contrast with other BOR plans, there is no evidence on record describing a
political battle leading up to this project’s approval. The relative low cost of the
project ($7 million) combined with good support for the overall concept behind the
Colorado River Storage Project meant this development could “fly under the radar” of
controversy. Based on BOR reports legislators felt this project had good potential to
help rural farmers in eastern San Juan County.15
Before construction of the canal began the BOR and other Federal agencies
did numerous “impact” studies. The results of this work showed that the project had
the potential to improve the agricultural economy of the area substantially. The BOR
found that the Hammond Project “would provide a good standard of living to farmers
on the proposed” development area.16 Their findings explained that through irrigation
crop yields could increase substantially. Before construction of the Hammond Project,
the United States Fish and Wildlife Service studied the area and concluded it “will
provide benefits which will partially alleviate the deficiency of northwestern New
Mexico’s upland-game and waterfowl resources.”17 The creation of wetland habitat
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for birds and other animals afforded hunting opportunities for sportsmen of the region
as well as habitat for many different marshland species.18
The design specifications for this project called for providing irrigation to
“3,900 acres of land in the narrow valley on the south side of the San Juan River
between Blanco and Farmington, New Mexico.”19 The creation of a small dam called
the Hammond Diversion Dam, located about nineteen miles downstream from Navajo
Reservoir would serve as the diversion point for water flowing into the project’s main
canal (see Figure 3 on page 68). This project included the “27-mile long Hammond
Main Canal.”20 The Hammond Pumping Plant would lift water to the East and West
Highline laterals. Another feature of the project was a “turnout located just above the
intake to the pumping plant penstock [to] supply the Gravity Extension Lateral”21 that
served lands between the Main Canal and this lateral. Other “minor laterals” would
serve farms not near the main canal or other laterals.22 The initial project proposal set
1961 as the year of completion. The BOR apparently did not understand or appreciate
the difficulties and past failures this region experienced when bringing irrigation
systems online.
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Work on the project began at a good pace. The first contract for construction
occurred on June 29, 1960. Work commenced one month later with the excavation of
the main canal. During the remainder of 1960, BOR engineers finished the design of
the ditch and lateral system.
During 1961, contract awards progressed in a timely manner. More canal
excavations took place and the building of the Hammond Pumping Plant began. By
November of 1961 all “structural concrete in Hammond Diversion Dam and Canal
Headworks was essentially completed.”23 Adverse weather conditions slowed the
progress for the rest of the year. The year-end report stated: “approximately 69% of
the excavation for the canal was complete, and approximately 76% of the compacted
embankments had been constructed under this contract. Approximately 26% of the
earth lining for canals and laterals, and 47% of the concrete in structures was also
complete.”24
By early 1962, the Hammond Diversion Dam and the Main Canal neared
completion. On April 16, 1962, water began to flow through the Hammond Pumping
Plant to the Hammond Water Conservancy District. The BOR reported, “All work
under the contract was completed by the contractor and accepted by the Government
on August 9, 1962.”25
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Figure 3. Map of the Hammond Irrigation Project in San Juan County, 1992. (Courtesy Bureau of Reclamation.)

During the initial release of water into the canal system, the Hammond Water
Conservancy District and the BOR encountered several problems. There was a break
in one of the foundations in the canal at Station 573+00. Foundation subsidence
problems continued to “appear at many locations” along the canal. Another problem
the canal faced early on was that of “wind blown tumbleweeds” that clogged the
system.26 Heavy rains in 1961 and 1962 also clogged the ditch system with “sand,
gravel, and debris.”27 These same problems had plagued irrigation development in the
previous century.
With the Hammond Ditch essentially complete in 1963, the project still faced
many structural problems. These difficulties were of such a nature that the Hammond
Water Conservancy District asked that “the Bureau of Reclamation extend the
construction period and not transfer the project to an operation and maintenance
status until the subsistence and settlement ended.” Because of this request, the BOR
delayed the turnover of the project.28 The canal system suffered from several
structural problems related to “subsidence, slides, and heavy rains.”29 These problems
resulted in shutting down the system on several occasions but did not significantly
affect agricultural production during the year. The BOR Project History from this
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period shows that engineers did a large amount of work to maintain the canals and
laterals of the system. The amount of labor and resources expended to maintain the
Hammond constituted a large investment that no private organization could likely
absorb. The historic failures of this project as stated in the earlier section of this
chapter testify to the difficulties of maintaining such a large system with private funds
and resources. Only a government agency such as the BOR could sustain such a large
project.
Because of “concern over the continuing work and expense of keeping the
system in a serviceable condition,” the Hammond Water Conservancy District’s
Board of Directors asked that the BOR continue to maintain the ditch system into
1964.30 Part of these concerns came about because of heavier flooding that damaged
the canal system. In late 1964 a Soil Conservation Service engineer inspected the
Hammond Project and determined that it would “take about 2 years to formulate” a
flood control program.31 Eventually this program would help to eliminate many of the
problems this project faced.
Numerous small improvements took place on the Hammond Project in 1964.
These improvements included the installation of 600 feet of open drain near the B. L.
Sullivan Residence, “slide gates were installed at the siphon intakes of Armenta
Wash,” a fence was put in around the main diversion dam, and the main pumping
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plant received upgrades to its systems.32 These improvements added to the
functionality and long-term performance of the water delivery system.
Between 1965 and 1974, the BOR worked to resolve many of the structural
issues and problems associated with an irrigation system of this type. The problems
the BOR addressed during this period were erosion management, drainage, control of
sediment deposits in irrigation structures, and upgrades/replacements to portions of
the project that did not function as expected. The BOR, in 1966, lined with concrete
about “4,000 linear feet of the main canal” to prevent leakage.33 The leakage and
subsidence problems would persist for almost a decade.
A delay of nearly ten years occurred before the development passed into the
control of Water Conservancy District. This delay came about because of major
structural problems inherent in the project. One of the problems the project
experienced was poor drainage. In 1966, the Bureau installed a six hundred foot drain
to alleviate drainage problems in the canal. They conducted emergency repairs to the
main canal and laterals because of subsidence problems. The BOR did not anticipate
the heavy “monsoon” rains of late summer that can cause breaks in the canal system.
In 1967, the problems of subsidence persisted and resulted in more repairs to the
canal. Early in 1968, leaks appeared in the system near the west highline (see Figure
3 on page 70). Extensive canal reshaping and the adding of more flood control
features from 1970 to 1973 helped to solve most of the drainage problems the project
32
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experienced.34 BOR historian Toni Lineberger describes the issue: “Despite
Reclamation’s best efforts problems continued to plague the delivery and drainage
system on the project.”35
After resolving the major issues with development, the Bureau officially
turned over the project to Hammond Water Conservancy District on January 1, 1974.
During the following three years, the BOR continued to “oversee work on the project
and assist in ditch modifications.”36 Throughout the 1970s and 1980s, the Bureau
provided assistance, made general repairs, worked to ensure the project functioned
properly, upgraded systems, and added to prior construction so that the development
worked as designed.37
In the 1990s, the BOR started work on a desalinization program in the
Hammond District. The most important environment detriment this project created
was that of increasing the salt levels in the waters of the San Juan River. The San
Juan River drainage, in the 1990s, contributed about one million tons of salt to the
Colorado River.38 As part of the Colorado River Water Quality Improvement
Program, the BOR met the requirements of regulations to reduce salt and other
34
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pollutant levels in western river waters. This program required the BOR to limit the
level of salinity in the Colorado River system. One aspect of this project called for
lining the main canals in the Hammond Project. In early 1997, the BOR accepted bids
on the development plan. Work on the ditch-lining project successfully ended in late
2002.
An observation by former Hammond Water Conservancy District board
member Earl Hickam concerning the salinity project was that the BOR used concrete
instead plastic pipe to line the canals. Hickam contends the project could save money
and water by using the newer technology of plastic pipe. By using PVC pipe the
project would lose less water to evaporation. He explains how numerous animals each
year fall into the open canal that results in their death. Utilizing plastic pipe would
eliminate these types of loses.39
In the process of preparing for the lining of the ditches, the BOR and other
federal agencies, most notably the U.S. Fish and Wildlife Service and Environmental
Protection Agency (EPA) did ecological studies on the impact of the Hammond
Project and the proposed desalination project on wildlife and plants. These
investigations indicated that the Hammond Project and its upgraded canal system
posed no environmental hazards to the biology of the region.40 The Fish and Wildlife
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Service also studied the endangered plants and animals in and near project lands. This
agency also found the project posed no danger to local animals or vegetation.
A negative impact of the desalination project was that about twenty-five acres
of wetlands were lost in the development area. The BOR in an effort to preserve or
replace these wetlands spent time and money restoring lost habitat. The BOR,
conducted wetland mitigation in two areas near the Hammond in an effort to maintain
the environmental balance disturbed by the desalinization project. After finding two
suitable wetland mitigation areas, the Bureau began work on restoring lost marshland.
In late 2002, the BOR successfully completed wetland mitigation in these two areas.41
The Hammond Water Conservancy District currently makes payments to the
Bureau of Reclamtion to cover the cost of a portion of this project. The initial “loan”
value stood at $450,000. The status of the “district loan” sits at about $230,000 owed
to the government in 2005. Water projects of this nature take a long time to pay back
the government because in most instances the interest rate is very low and in many
cases zero percent. Colorado River Storage Project records put the total cost of the
Hammond Project at approximately $7 million. The water district pays for
approximately 6 percent of project costs. The reason for such a low percentage of
reimbursement is the low-income level of many of the farmers in the area.42
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The current physical state of the Hammond Project finds itself diverting about
31,240 acre-feet of water annually. The project has the right to 26,700 acre-feet water
and the other 9,500 acre-feet of water “is returned to the San Juan River by
wasteways or natural channels.”43 Currently, about 75 percent of project lands use
sprinkler irrigation. The project provides irrigation to approximately 3,900 acres of
land. Approximately 870 small farms and residences occupy project lands. This
development helps the predominately Hispanic community of Blanco and the
ethnically mixed areas near Bloomfield and Farmington. The original plans for the
area called for the growing of beans, corn, alfalfa, pasture, and orchards. Although
many of these crops are grown today, most of the farm products in the region come
from alfalfa and livestock.44 The size of Hammond land plots range from one acre to
over four hundred acres. Most of this land did not support agriculture or settlement
before the Hammond Project.
In the past two decades large tracts of project lands transformed into
residential areas with less emphasis on agriculture. Various single-family subdivisions and small acreage home sites compose large parts of the Hammond region.
Families like that of Mark and Lisa Turner’s populate the Hammond. Their home site
43
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sits on 1.2 acres of land. This family uses Hammond water to help maintain pasture
for several horses kept for recreational purposes. Both Mark and Lisa make their
living in pursuits other than agriculture.45
Historian Gerald Nash describes the transformation of Bureau projects such as
the Hammond as a lack of long term vision on behalf of the Federal government and
others. He writes, “What these programs had not achieved was the democratization of
the West as a region of small independent farmers. Of course, in the national
economy of the twentieth century, agriculture took on an increasingly smaller role.”46
This assertion is true for the Hammond region because the modern economic
foundation of the Four Corners is energy production and retail rather than agriculture.
Nash goes on to explain that many Reclamation projects helped to promote
the growth of cities in the West.47 This same transformation is happening in the
Hammond Water Conservancy District as the urban areas around Farmington expand
into once agricultural lands. The water that the Hammond provides constitutes a shift
away from agriculture to more domestic and residential use. The expansion of
residential areas means that many of the larger farms subdivide into smaller tracts. In
1970, the Hammond District had about fifty family farms. By 2005, almost 900 farms
and residences made up the Hammond. Since its creation, the project acted as a
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catalyst that brought people into the region. Professor Richard Arnold from the New
Mexico State University Agricultural Science Center at Farmington makes a similar
observation regarding development in San Juan County. He explains that as the
population expands in the county, many BOR irrigated farms are turning into
suburban areas.48 Increasing urban sprawl in the West is certainly a problem for many
cities but the current population to land ratio in San Juan County is not very high.
Another aspect of this project that water critics protest is that many BOR
developments serve the interest of big business. Mark Reisner contends that
subsidized water given to giant corporate farms denies “water—and farms—to
thousands of the poor and oppressed.”49 The Hammond Project contains only small
farms and residential areas. Without the help of the Bureau, much of the development
in this region of the county could not occur. In fact, this project is transforming into a
district that supports hundreds of single-family low and middle-income residences
rather than corporate mega-farms.
The Hammond Project has a wide-ranging impact on the community. The
BOR in partnership with the local water conservancy agency originally created a
canal system to provide water to the people of the region for agricultural purposes.
Reclamation also acted to resolve environmental issues regarding salinity in the water
coming out of the development area. The Federal Government in an effort to help
48
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rural agriculture in New Mexico assisted in the revitalization of the region between
Blanco and Farmington. The use of project lands has transformed through the years
from the goal of single-family farms to residential sub-divisions. Some of the
unintended outcomes of this venture still help the local economy of San Juan County.
Despite the changes and challenges this project experienced, it continues to provide
the community with the important resource of water.
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CHAPTER 6
THE NAVAJO INDIAN IRRIGATION PROJECT AND THE NAVAJO-GALLUP
WATER SUPPLY PROJECT
More than 100,000 acres of the parched but fertile desert will be transformed by the miracle
of water for a group of resourceful Native Americans—the Navajo Indians.
Harold J. Boyd, The Reclamation Era (1965)

In contrast to the relatively small-scale Hammond, the Navajo Indian
Irrigation Project (NIIP) constitutes the largest Native American owned and operated
farm in the world. Originally designed to bring jobs and economic stimulation to the
Navajo people of the Four Corners region, its mission changed and evolved with the
passage of time. The NIIP encompasses a long development history of almost six
decades. Controversy and political intrigue surrounds the original motivations and
development of the NIIP. This project represents the most contentious and complex
of the undertakings this thesis will evaluate. Native Americans, the BOR, water
critics, historians, and many average citizens hold strong opinions in regards to this
endeavor. For some this project epitomizes the absurdity of trying to make
traditionally nomadic people into family farmers, while others contend the
development continues in the long tradition of the Federal Government short
changing Native Americans. Others hail this undertaking as a noble endeavor
designed to help Navajo people. For several water critics this type of development
signifies the folly of making the desert bloom.
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To understand the NIIP it is important to appreciate the many events leading
to its creation. The recent history of the Navajo (see Chapter 3) is a story of conflict,
change, and tragedy. Federal policy toward Native Americans influenced the Navajo
in many ways. Attitudes of both the Federal Government and Native Americans
affected the creation of this project.
As stated earlier the Navajo faced terrible cruelty at the hands of the American
government in the 1860s. The Dawes Act of 1887 added to the troubles of the
Navajo. The Dawes Act “required Indian land to be divided into individual property
titles.”1 The intent behind this act was to encourage Native Americans to assimilate
into Anglo culture. The Federal Government was trying to force Native Americans to
become small family farmers when their history was that of nomadic raiders/hunters,
sheepherders, and part-time agriculturalists.
The Federal Government set another important precedent in the area of water
rights. Water is the key to development of Four-Corners lands. As stated previously,
western water rights are determined differently from those in the humid eastern part
of America. In the West, the Doctrine of Prior Appropriation (also known as the Prior
Use Doctrine) is the law. The doctrine started with the Spanish colonists in the 16th
century in New Mexico and continues to this day. Prior Appropriation means that if
someone can show a prior use of the water (no matter how many years back in
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history) then that party has first right to use the water. The user must also put the
water to beneficial use or forfeit it.
Central to comprehending the concept behind NIIP is understanding the
history of Indian water rights in America. During the late 19th century, Native
Americans found themselves taken advantage of on numerous occasions because they
did not understand Anglo worldview and laws. One area of disadvantage was that of
water rights. On frequent occasions, Native Americans found their traditional rivers
and streams dried up or diverted away from their reservation. In many of these cases,
Anglo settlers used all the water and did not share with local tribes. A circumstance
involving this issue on the Ft. Belknap Reservation (Assiniboine Tribe) occurred
during this period. A water conflict emerged on this reservation when Anglo settlers
diverted large amounts of water away from the Assiniboine Indian’s reservation. This
diversion caused a dispute between the settlers and the Assiniboine. Eventually the
U.S. Government filed a lawsuit on the tribe’s behalf.2
The resolution of the Ft. Belknap case in 1908 with the Winters v. United States
Supreme Court decision had a dramatic effect on western water rights. The following
excerpt explains the essence of this case:
Also known as the "Winters Doctrine,” this finding by the Supreme Court
allowed that an Indian reservation may reserve water in an amount necessary to
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fulfill their purpose with a priority dating from the treaty, act of congress, or
executive order that established the reservation.3
The decision meant that Native Americans in many parts of the West had first right to
water that flowed through their reservations. For the Navajo this decision gave them
more negotiating power in the realm of water rights on the San Juan River. In the
decades to come this important legal decision influenced numerous projects in the
Colorado River Storage Project (CRSP) and the NIIP.
Some interpretations of the Winters Doctrine potentially meant that most if not
all of the flow of the San Juan River should go to the Navajo Nation and the other
Native American tribes of the region. The San Juan River travels through large
sections of the Navajo Reservation and the Diné could claim a prior use to its flows.4
The Federal Government granted the Navajo a huge amount of land that contained
about 50 percent of the San Juan’s drainage and the other 50 percent divided between
the Mountain Utes, Southern Utes, and Jicarilla Apaches.
The Navajo found themselves in a test of their Winters rights beginning in
1937. The Federal Government through the Bureau of Reclamation sponsored an
investigation, in 1937, of transferring water from the Upper Basin of the Colorado
River to the Rio Grande River. The plan, entitled the San Juan-Chama Diversion
Project, sought to ease water shortages in the Rio Grande Valley. This scheme called
for diverting water to other parts of New Mexico—away from the Navajo
3
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Reservation. The specifics of the plan required taking water from near the headwaters
of the San Juan River and pumping it over the Continental Divide into the Rio Grande
River Basin. 5
The motivations for this diversion were multifaceted. New Mexican politicians
and citizens were eager to make use of San Juan River water. Business and industry
interests needed the water to expand. These interests had few alternatives because
“New Mexico’s sole source for upper Colorado River waters is the San Juan
system.”6
At the time Navajo tribal officials worried this project would encroach on their
Winters rights. The tribe worked to insure their right to the waters of the San Juan
River. Working with the Office of Indian Affairs (OIA), the Navajo Nation secured
preferential status for any power generated from BOR projects in the areas near tribal
lands as outlined in the Reclamation Act of 1939.7 The tribe also had the OIA
investigate the prospect of irrigated agriculture on tribal lands. The OIA found that at
least 132,000 acres were arable.8 Historian Leah Glaser explains how the tribe
worked to stop the San Juan-Chama Diversion Project: “Armed with Winters rights,
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Federal treaty obligations, and the privileges of a preference customer, the tribal
council pushed OIA to oppose the San Juan-Chama Diversion Project.”9
Because of World War II, most BOR projects in the West slowed. There did not
exist enough resources and labor available to fight a war and do large-scale
reclamation work. After the war in 1946, a new focus on western land development
began to take shape. The push for the San Juan-Chama Diversion Project gained
momentum. The political supporters of the project found themselves in a difficult
quandary. For most western development projects like Hoover Dam and Grand
Coulee Dam, there was little opposition to construction. For the first time a Federal
western reclamation project could not proceed because of a special interest group—
the Navajo Nation. The impasse needed a political solution.
In the late 1940s, “New Mexico was forced to take action when the
Commissioner of Indian Affairs John R. Nichols insisted that New Mexico enter into
negotiations for establishing Indian rights to sufficient water to irrigate as large an
acreage as possible.”10 Because of this action, the BOR and the Bureau of Indian
Affairs (BIA) conducted studies of Navajo lands near the San Juan River. A series of
surveys of the region took place in subsequent years.
Preliminary reports and assessments conducted in 1946 and 1950 showed the
feasibility of irrigating up to 113,900 acres of land. These original studies outlined
two projects. The first project entitled the Shiprock Project utilized Navajo lands
9
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exclusively. The land area of the Shiprock Project, located just south and west of the
city by the same name, offered the prospect of numerous irrigated farms for the
Navajo Nation. The other project entitled South San Juan Project comprised a mixture
of Navajo, Hispanic, public, and Anglo lands south of Farmington.11 The 1950 survey
was comprehensive in scope and included to a large degree current NIIP lands. The
report illustrated how the NIIP would function and much of the land listed in the
survey finds itself in the current project. Details concerning the canals and laterals are
similar to the contemporary project.12
The BOR was very aware of the water battle that was brewing in regards to the
proposed San Juan-Chama Diversion and Navajo irrigation development plans. The
BOR wrote in the 1950 survey report: “In direct competition for part of the South San
Juan and Shiprock Projects irrigation water supply is the potential San Juan-Chama
Project, a plan for diverting San Juan River headwaters easterly over the Continental
Divide for irrigation, power and other uses in the Rio Grande Basin.”13 The Bureau
also viewed this matter in a somewhat neutral manner. The report goes on to state:
“the South San Juan Project are within the Navajo Indian Reservation where the
Indians are in dire need of such resource development for a livelihood.”14 The total
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cost for the project was estimated at $150 million, which included the cost of Navajo
Dam and reservoir.15
The pressure for an agreement grew each year that the San Juan-Chama
Diversion Project lacked approval. The city of Albuquerque had a growing need for
domestic and industrial water. In 1955, a compromise of sorts came about in the form
of a new feasibility study. This study combined both the Shiprock and South San Juan
Projects into one unit known as the Navajo Project. In this report the nucleus of the
NIIP was born. The project report explains: “economically justified and urgently
needed reclamation development in northwestern New Mexico utilizing the unappropriated water of the San Juan River, allocated to the State of New Mexico.”16 In
1956, the governor of New Mexico, John F. Simms, in a letter to the Secretary of the
Interior, Fred E. Seaton, expressed the anxiety he and other New Mexican politicians
felt concerning water resource allocation during this time. Simms writes: “In view of
current water shortages in the Rio Grande Basin, and in view of potential large
demands in the basin, it is essential that construction of the San Juan-Chama Project
be initiated at the earliest possible date, and that provision be made in this
construction for the ultimate diversion of 235,000 acre feet per annum.”17 Simms
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goes on to make the case that because of ”distressing poverty of the Navajo people in
New Mexico…The State of New Mexico is anxious to cooperate in a solution to their
problems.”18 The governor asserted, “the lands developed [for NIIP] should be solely
for Indian use.”19
Other more subtle motivations played a role in the creation of the NIIP. Anglo
political leaders believed that the project represented another step forward in the
assimilation process of the Navajo. This project could help the Navajo move into the
“modern age” by giving them an opportunity to own small-irrigated farms in northern
New Mexico.20
By transforming the South San Juan and Shiprock projects into one unit and
turning the endeavor into an exclusively Native American enterprise the deal was
nearly complete. In late 1957, the Navajo Tribal Council approved a resolution
supporting both the NIIP and the San Juan-Chama Project. The tribe also agreed to
“the principle of sharing equally during periods of water shortage.”21 In essence, the
Navajo were securing their Winters water rights and receiving an enormous plot of
irrigated land that could potentially provide thousands of jobs in exchange for
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supporting the San Juan-Chama Project. The 1955 feasibility study put the total
projected cost for this farm at $212 million dollars.22
With the Navajo Nation and the State of New Mexico behind both the NIIP and
San Juan-Chama Projects, the Interstate Stream Commission (ISC) needed to approve
the deal. The ISC cut back on the amount of land the NIIP could develop. They also
limited the amount of water the San Juan-Chama Diversion could reroute. The
commission worried that there was not enough “data to gauge with accuracy” the
amount of water available for use in both basins.23 The ISC wanted to act with
prudence in contrast to the framers of the Colorado River Compact of 1922. The
allocations for San Juan-Chama went from 235,000 acre-feet to 110,000 acre-feet of
water. Land available for NIIP development was set at 110,630 acres eliminating
26,000 acres of private land in the original reports.24
Both projects depended on each other for passage because they were part of the
same bill. In the congressional battle to pass the NIIP and San Juan-Chama Project,
the State of California voiced the largest concerns over the project. California
interests feared that removing water from one water basin to another meant smaller
allocations for their state and might set a bad precedent for future water agreements.25
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Linking both projects to each other meant that the San Juan-Chama Project had a
better chance of passage. Sympathy for plight of the Navajo and legal precedent
(Winters Doctrine) helped to pass the Navajo Irrigation and San Juan-Chama Projects
Bill on June 13, 1962.26 Congressional members were reluctant to stop passage of a
bill to help Native Americans.
Some historians and environmental writers view the approval of the NIIP and
San Juan-Chama Project as a large bait and switch scheme. Environmental writer
Philip Fradkin writes: “the hermaphroditic concept of the Navajo Indian Irrigation
Project and the San Juan-Chama Project existing under a single umbrella. Each
sheltered the other, but the latter definitely rode to authorization on the coattails of the
former.”27 Political scientist Daniel McCool describes the authorization of these two
projects as “the Indian blanket strategy of tying Indian needs to Anglo
development.”28
These critics are correct, in that the San Juan-Chama Project made just about
everyone in the West nervous and hesitant about its implications for future water
dispositions. The Navajo Nation worried about losing its rightful claim to the waters
of the San Juan. Californians feared the project took water out of its “rightful
location” from the Colorado River and its flows to the Imperial Valley. Even southern
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New Mexicans were opposed to the project because they feared “in periods of
drought the upstream users would satisfy their needs at the expense of water users
below Elephant Butte Dam.”29 The great congressional proponent of reclamation in
the West, Wayne Aspinall, also had reservations about the project. He wanted the
Navajo to give up their Winters rights and required “that any water shortages be
shared by all users.”30 In fact, Aspinall, (reportedly said) when asked about how the
Navajo and San Juan-Chama Project passed Congress, he replied “Indians.”31 By
putting these two projects together in the same bill, it became politically easier to
accept the package. It is difficult to see how the San Juan-Chama Project could meet
approval in Congress without the help of the NIIP.
The BOR apparently played a limited role during this political struggle. They
produced field surveys and reported to Congress. It is interesting to note that the BIA
did most of the early surveys conducted on the Shiprock Project. The Navajo Tribal
Council pushed for the first surveys of project lands for the purpose of irrigated
agriculture in order to secure their water rights on the San Juan River. The Bureau did
not act as a “hidden hand” behind the scenes working against Native American
interests. In reporting on the potential of the South San Juan Project in 1950 the BOR
states: “The economic justification of this project is based on the comparison of the
tangible national benefits resulting from project development with associated costs of
29
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the project.”32 Reclamation through its reports and findings showed itself to be
objective in the matter of evaluating the merits of future projects.

Planning and Major Construction Phase
The NIIP project held the promise to provide much needed economic
development for the Navajo. A 1961 report to congress on the NIIP stated the project
“would provide a means of self –support for 1,120 families on farm units and create
employment for an additional 2,240 families. It is estimated that the project would
provide a substantial living for about 17,000 people of the present Navajo Indian
population.”33 The report went on to explain that the project composed of 110,630
acres would use approximately 508,000 acre-feet of water per year (see Figure 4 on
page 97). The development also included an electrical generating station that would
use water diverted from Navajo Dam to produce electricity for the pumping facilities
on the NIIP. Another key element that appeared in this report and the bill stated that
the Navajo Nation could utilize NIIP water for agricultural, industrial, and municipal
purposes.34 The total estimated cost of the project at this time came in at $135 million
32
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dollars.35 Project completion date was set for 1970. This report represented the best
economic and development estimates that the Congress had to base their decision on.
Much of the information provided in this report became the basis for the NIIP after its
passage.
After the passage of the NIIP authorization bill, the Bureau faced many
challenges in constructing this project. The geography of the region did not lend itself
well to a large-scale agrarian project and the arid nature of the lands also played a role
in the difficulties the BOR faced. The heart of the NIIP lies between New Mexico
Highway 550 on the east side and the Chaco Wash to the West not many miles from
where the ancient Anasazi civilization once thrived and subsequently abandoned
some 700 years earlier. The project area located due south of Farmington comprises
roughly thirty square miles of the elevated plain and shallow canyons.
Not all of the NIIP lands comprise one gigantic farm. It actually consists of
eleven separate sections or blocks. Each block comprises about 10,000 acres of land.
Blocks are further broken down into Farm Units (see Figure 5 on page 105). At the
time of completion, individual units become active farms. This means that the project
can be brought online a section at a time. The Farm Blocks can function as
independent units that are not dependant on other sections. Total projected land used
in the project stands at 110, 630 acres. In addition to the irrigated lands, another
93,483 acres comprise grazing areas for livestock.
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In the long term, the process of bringing a section at a time online helped and
impaired the NIIP. The Navajo Nation gradually acquired parts of their promised
farm that potentially provided jobs and income to their people. However, with only
part of the project complete, the Navajo have yet to reap the full benefits of all Farm
Blocks under production.
The most important aspect of the NIIP design is the canal system (see Figure 4,
page 95). Without the canals to bring water to the project, it could not function.
Project plans called for about 600 miles of water delivery systems for the NIIP.36
Some of the canals run above ground and others in pipes and tunnels. All of the water
for the project comes from Navajo Reservoir. The main canal begins at Navajo Dam
“and advances southwest for a little more than 46 miles.”37
The second important part of the project plan lies in the pumping stations along
the canal route. These stations allow for the pumping of water to the project areas and
require substantial electrical power when operating. The tribe entered into a deal to
buy electricity at a reduced rate to support this aspect of the project.
Before the project could begin the BOR, BIA, and the Navajo Tribe needed to
negotiate various right-of-ways and land acquisitions. Problems associated with these
negotiations contributed to the initial slow progress of the project. As with many parts
of New Mexico, any given region may contain tribal, Bureau of Land Management,
State, and privately held lands. The various patchwork of land ownership in San Juan
36
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County delayed the process of acquiring needed lands and right-of-ways. Eventually
these difficulties were resolved.
Each of the agencies involved in this project had specific roles. Project
construction responsibilities fell to the BOR, while the BIA acted as the political
representatives for the project locally and in Washington, and the Navajo Tribal
Council acted as manager of completed sections. When negotiating right-of-way and
land acquisitions, all parties provided input. All of the agencies also participated in
discussions concerning how the project would function when finished. The Navajo
Nation eventually became responsible for parts of the project after the completion of
each farm unit.
After defining the roles of the major agencies and addressing land acquisitions,
substantial work on the plan could begin. In 1963 and 1964, important preliminary
work on the NIIP began. During this period, the Navajo and United States
governments negotiated a contract for the supply of water to the NIIP. Unlike the
Navajo Dam Project progress on this project moved at a much slower pace. On May
28, 1964, work began in earnest on the project with groundbreaking on “the Main
Canal Headworks and Tunnel No. 1.”38

38

Department of the Interior/Bureau of Reclamation, Annual Project History: Navajo Indian
Irrigation Project, Calendar Year 1964 (Washington, D.C.: U. S. Government Printing
Office, 1964), 2: 2.

94

95
Figure 4. Map of the Navajo Indian Irrigation Project, 1976. (Courtesy Bureau of Reclamation.)

As previously stated, the original plan called for thousands of small family
truck farms on the NIIP. These farms could bring jobs to the Navajo and help them to
become self-sufficient. Almost immediately, the plan to create small family farms on
the NIIP began to unravel. In late 1964, the BOR and BIA met to discuss the best
possible method to use the farm when completed. Discussed at the meeting were three
proposals: “Individual farms of 100 to 110 acres. A Tribal Enterprise operated similar
to a large ranch operation with a manager and consisting of from 500 to 5,000 acre
units. [or] Non-Indian development under a lease plan.”39 The BIA stated: “that the
family type farm that had been considered was not going to work.”40 The debate
concerning small family owned farms verses a large agro-business model continued
for many years. Eventually the BIA concept of a large corporate style farm run by the
Navajo Nation won the debate. The BIA felt it would pose too big a challenge to train
thousands of Navajos to run small farms because most only had experience as
sheepherders and part time agriculturalists. These early meetings represent the
beginnings of the Navajo Agricultural Products Industry (NAPI). The NAPI serves as
the management entity for all the completed farm units to this day.
After a slow beginning, the BOR started to accomplish some significant
construction tasks. During 1965, the project’s “first concrete placements was made in
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the invert section of the gate structure.”41 Gigantic tunnel excavations for the water
inlet portals in the project began during this time. Relocation of natural gas pipelines
also took place during this year on the development.42
The project found itself stalled in 1966 because the political will to invest in the
endeavor appeared to diminish. The Secretary of the Interior, Stewart Udall, ordered a
study to revise, reevaluate, and possibly downsize the entire project. The Secretary
wrote: “The object of this re-evaluation study was to optimize the net benefits to the
Indians from the water allotted to the Navajo Indian Irrigation Project.”43 The
reevaluation report stated that the cost of the project would increase from $135
million dollars to $175 million dollars. Cost overruns came about since the project
needed to acquire more lands lying outside the project area and because of inflation.
The report concluded the development should continue as planned.44 Construction on
tunnels number one and two continued and aerial photography on the project began
for control and topographic maps of the area known as the East Chaco lands.
Members of Congress introduced legislation to approve the spending limit on the
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project so that it could proceed with the plan of irrigating the 110,630 acres of land.
Otherwise, the project might face a reduction in size.45
Progress remained slow as the Department of the Interior continued to evaluate
the merits of this endeavor. During 1967, surveys of the first block of land in the
project took place. Construction continued on tunnels number one and two and initial
modifications commenced on Navajo Dam’s outlet works and spillway. Road
planning started in October of 1967. During this period, the Navajo Tribal Council
adopted a Resolution (CJA-5-67) stating its support of the original goal of irrigating
the entire project as outlined in the 1962 authorization bill. The tribe worried that the
United States Government might try to scale back the project because of cost
overruns. The Tribal Council adopted another Resolution (CMY-40-67) stating the
intent to create a Navajo farm enterprise rather than try to train hundreds or thousands
of family farmers.46
The most important study conducted in 1967 related to the design structure of
the project. The BOR needed to decide which type of irrigation system represented
the best solution for the farm. Determining the type of distribution system for water
signified a vital decision for the endeavor. The two systems the BOR looked at were
sprinkler and open canal. The key to this and other water transport studies rested with
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the efficiency of each system.47 The Bureau outlined the advantages of sprinkler
systems over canal irrigation. In the Project History, the BOR lists twelve reasons in
favor of sprinkler irrigation on the NIIP. The most important of the reasons given was
that sprinkler systems save more water than do open canal methods.48
As the project managers attempted to find a good irrigation system, the NIIP
faced even greater challenges. Under capitalization represented one of the major
problems associated with this project since inception. On December 5, 1968, a notice
of “Exhaustion of Funds was forwarded” to contractors working on the project.49 For
that year, the project ran out of money and the contractor laid off numerous workers
until new funds became available.50
In 1970, the project acquired more money for operations. President Richard
Nixon released $3.4 million dollars in frozen funds to the project and added an
additional $4 million dollars to the year’s budget.51 Contracts issued for major
components of the project including Cutter Dam and the Main Canal occurred at this
time. During this period, it seemed that the project would receive enough funds to
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begin more substantial construction work on the unit. In early 1970, the farm units
received the official designation of Farm Blocks. The development also received a
revised cost estimate of $206 million dollars.52 When the NIIP had acquired initial
congressional approval the project timeline called for a completion date of 1970.
During that year, not a single Farm Block produced agricultural products. The
prospects for a finished NIIP within the original timeline faded with each passing day.
The early 1970s marked many milestones for the NIIP. Large contracts awarded
to numerous companies meant the project picked up speed. Releases from Navajo
Reservoir tested the canal system from Navajo Dam to Cutter Dam (see Figure 5 on
page 107). Representatives from the Soviet Union visited the project in 1971 and
1972. Cutter Dam and supporting facilities transferred to the BIA denoted the first
step in turning over the project to Native American control.
During this period, a “Justification Study” committee for the use of sprinkler
versus gravity system presented its recommendations to the BOR and BIA. The study
group advised the use of an all sprinkler system based on several points. The report
explains Indian labor “will be inexperienced with irrigation, and use of a sprinkler
system will be easier for them to learn and manage.”53 Open canals pose a danger to
both humans and animals in the area. Buried pipeline “would eliminate 444 miles of
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open laterals.”54 Sprinklers can apply water in a more controlled manner resulting in
water conservation in land with “poor topography.” The “leaching and runoff of
applied farm chemicals and native soil salts can be materially reduced by use of a
sprinkler system.”55 This would result in reduced downstream degradation of the
Colorado River system. From this point forward, the BOR worked to build and design
a more efficient water delivery system. This method would pay dividends in the
future for the Navajo Nation in the form of excess water. The only negative aspect of
an all sprinkler system showed itself in the new projected budget for the development.
Including the all sprinkler plan, the projected budget ballooned to $281 million
dollars.56
The implementation of a sprinkler system for the NIIP made good sense on
many levels. It could reduce the number of open canals around the county and have
an efficient system to distribute water to the various blocks. Most importantly, the
project could save the Navajo Nation a large volume of water due to leaching and
evaporation in open ditches. Water had a growing market value in the form of
residential customers and other uses on and near tribal lands. Using a sprinkler system
reduced the requirements of the project from 508,000 acre-feet per year to 330,000
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acre-feet per year. This gave the Navajo a surplus of nearly 178,000 acre-feet for
municipal and industrial usage.57
In 1973, the Secretary of the Interior, Rogers Morton, ordered a second major
reevaluation study. The study hoped to outline a framework for moving forward. The
report cites inadequate funding as the reason for delayed progress on the NIIP. The
Bureau of Reclamation explains: “Except for 1963 and 1964 all of the funds provided
have been little more than 50 percent of the amount requested, and as low as 17
percent in 1969.”58 This report helped to get the project back on track toward a timely
completion by showing that the endeavor was feasible and had good potential to help
the Navajo Nation. Ironically, in January of 1973, engineers announced the San JuanChama Project essentially complete.59 After ten years of work, the NIIP remained
unfinished, yet the San Juan-Chama Project was complete.
Many factors relate to the slow progress of the NIIP during this stage of
development. The most obvious difficulty was obtaining sufficient funding to
complete more of the project. The problems the BOR encountered manifested itself in
the relationship between the Bureau engineers, the Navajo Tribal Council, the BIA,
and the lack of preparedness all sides experienced in approaching this large
enterprise. The BOR had not faced the prospect of building a large farm thirty square
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miles in size before. The Navajo Nation did not have trained people in the areas of
agricultural science and business management that could handle the tasks asked of
them.
The other problem this development faced was no strong advocate in
Washington promoting the agenda of project completion. The BIA did their best but
other political concerns seemed to hold sway with lawmakers. In contrast to the San
Juan-Chama project the NIIP lacked a large organized political and corporate lobby
group. Surprisingly, Senator Clinton Anderson of New Mexico actually attempted to
reduce the size of the project to 77,000 acres in 1966. The only thing that stopped this
action was the Navajo threat of a lawsuit for their Winters rights.60
Gradually in the mid-1970s work accelerated on the NIIP. Each year sections of
the main canal and its distribution lateral moved closer to completion. In 1975, a
groundbreaking ceremony ushered in the near completion of Block 1 of the project.
That same year New Mexico State University entered into an agreement with Navajo
Community College to help train “managers, supervisors, and technical personnel to
manage” the NAPI.61 On April 10, 1976, Farm Block I received its first release of
water.
Threats to derail the project came primarily from two directions. Congress
continued to fund the project at lower than necessary levels. In 1977, the National and
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New Mexico Wildlife Federation filed a lawsuit to stop the construction of the
project’s power generating station at Navajo Dam. The result of this suit slowed the
project and meant the NIIP needed to find power elsewhere.
During the late 1970s and early 1980s, five Farm Blocks started production in
the project. Larry Walden, current NIIP project manager, describes the period as very
fast paced. He tells how the project seemed to near completion at that time.62 The
project slowed down during the 1980s. BOR historian Leah Glaser contends the
project ran out of money. She explains that large budgetary deficits from the 1980s
meant draconian cuts for projects like the NIIP.63 Larry Walden claims the farm
Blocks went into production too fast and the BIA and the Navajo Nation could not
keep up with the pace of construction. Walden in fact, suggests that the Navajo
Nation asked to slow Block development because the Tribe did not have the
manpower, resources, and ability to take on such a large project in such a short
period.64
Slow progress in the mid-1980s becomes evident in reviewing BOR records.
The numbers of tasks completed on the project are small during this period especially
when compared to the 1970s. In 1986, “Congress appropriated $5 million for
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Figure 5, Map showing the Farm Block divisions of the Navajo Indian Irrigation Project, 1986. (Courtesy Bureau of Reclamation.)

continued construction of the Navajo Indian Irrigation Project.”65 This represented
enough funding to keep the project office open and do very limited work.
After the stagnation of the 1980s, the NIIP received more funding from the
Federal Government during the 1990s. Between 1989 and 2004, the project added
three more farm Blocks (6,7, and 8, see Figure 5 page 105). Additional construction
of farm blocks meant higher production for the NAPI as well. By the 1990s, large
sections of the project functioned as a large corporate farm for the Navajo Nation.
Currently, Blocks 1 through 8 function as the NAPI. Block 9 is presently under
construction. The partially completed project constitutes about 68,000 acres of land or
roughly 60 percent of the total project of 110,630 acres.
Presently the NIIP and NAPI are the focus of another reevaluation study. This is
the third global evaluation since the project began. During each study, the Federal
Government provides very limited funding while the NIIP remains unfinished. The
BOR, BIA, and other Federal agencies are reviewing the needs of the development
and attempting to determine how much more money the project needs to finish all the
Blocks and to bring “old farm units and facilities” back up to standard. As of the
fiscal year 2000, the Federal Government through the BOR spent $473 million dollars
on the NIIP. Total investment into the project from the Federal Government, Navajo
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Nation, BIA, and other Federal agencies stands at over $674 million dollars.66 As of
2006, Block 9 is in the early stages of development and Blocks 10 and 11 remain in
the planning phase.

The Long Term Impacts of the Project
It is hard to comprehend the enormity of this project unless one travels by air
over the lands or has the good fortune to travel Highway 371 on a clear day and look
north down into the sprawling fields of the NAPI. When viewed from these vantage
points it is easy to see the tremendous size and potential this project has to offer. The
unfortunate history of NAPI tells a story of high hopes, great promise, and failure.
Understanding the context of the Navajo Indian Irrigation Project is key to
comprehending the failures inherent in the endeavor. The concept of a large agrarian
project that could create thousands of jobs for the Navajo people contained many
flaws from the beginning. In the interest of “helping” the Navajo, Anglo politicians
and technocrats refused to see the changes happening in agriculture and failed to
understand the many cultural, environmental, and economic challenges this project
presented.
Anglo politicians with the help of the BOR attempted to design one large or
numerous small-irrigated farms at a time when the entire American economy was
moving away from its rural agricultural roots. The ideal, personified in the Dawes Act
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of 1887, of the assimilated Native American farmers working to make a living on
their own was still the dream of many Anglos at the time. Unfortunately, one could
easily argue the agrarian ideal of small family farms had long since passed in
America. The NIIP represents an 18th century Jeffersonian ideal devised at the end of
the industrial era that was quickly moving into the Information Age.
The impact of this project has many facets. From a goals viewpoint, the NIIP
did not come close to meeting the objective of providing economic revitalization on
the Navajo Reservation. The original goal, meant for 2,240 families to find
employment in the project, with a greater impact to 17,000 individuals in farm related
services, never happened. In the year 2000, the NAPI employed approximately 200
workers.
The planned 110,630-acre farm is not complete and the project finds itself more
over budget as each year passes. The farm produces a variety of crops including,
corn, alfalfa, potatoes, and wheat. Unfortunately, this variety of farm products fails to
yield a regular profit for NAPI. Currently the project sits at approximately 60 percent
complete. The original cost of the project was $135 million dollars in 1962. In 2006,
the project is partially complete at a cost of over $600 million dollars.

Financial and Management Problems of the NIIP and NAPI
Historically the NAPI has experienced difficulties overcoming financial and
management problems. When the project is finished, the primary managing entity of
the NIIP will be the NAPI. NAPI is the large corporate farm organization that
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manages all the lands of the completed project. For the years 1995 to 1999, “NAPI
had total losses of approximately $11,750,000.”67 These loses create a drag on the
economic well being of the Navajo Nation and the Federal agencies that help to
support the NAPI.
Since inception, the NAPI, plagued by management and financial problems, has
struggled to make a profit. A NAPI task force in 1981 reported, “Developing
informed aggressive leadership within the key function of the corporate board of
directors had been a common problem to non-agricultural groups who entered into
large scale farming.”68 The report goes on to explain that, “the project has suffered
from a lack of sufficient operating capital.”69 In 2000, a similar independent report
commissioned to understand the failures of the NAPI states, “the NAPI management
organization does not clearly outline authority, responsibility and accountability.
Under the current system, there is not an effective way to communicate NAPI’s
strategic vision and goals.” 70 The study goes on to explain that members of the NAPI
Board of Directors should have specific qualifications and expertise. The report
describes how, “NAPI management is hindered by lack of sufficient funding to
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operate the farm.”71 These reports written twenty years apart tell a similar story of the
NAPI. Management problems and low capitalization generated financial loses for the
Navajo corporate farm. The corporate farm made a profit only in seven nonconsecutive seasons between 1982 and 2000.72
Part of the problem of non-profitability comes about because many of the
managers and decision makers at NAPI are not experienced in the business of modern
agriculture. The farm does not always use modern methods for marketing their
products. Farm managers also lack training in the field of agricultural forecasting.
These problems contribute to the financial insolvency of the project.73
In addition to not making a profit, the NAPI has several other problems. Parts of
the project sit idle due to lack of funding. Farm equipment and facilities are worn out
or “depreciated” because of the “time it has taken to develop the farm.”74 In short, the
partially completed project the BOR helped to create finds itself in a state of
dysfunction.
The Water Critics Perspective of the NIIP
Who is responsible for these failures? Did the BOR deal unfairly with the
Navajo in this project? Did Anglo politicians and policy makers at the time fail the
Navajo Nation? In the case of the BOR, the picture is not so clear.
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Some water critics attempt to answer these questions. In the book, Damming the
West, Richard Berkman and Kip Viscusi tell how the “Bureau of Reclamation and its
allies use the Indians for their own political purposes and, at the same time, infringe
upon the Indians’ rights and ignore the Indians needs.”75 When viewed in the context
of the NIIP this assessment seems accurate. Nevertheless, one must realize the BOR
does not set policy nor does it allocate money and resources. The Bureau acted as an
instrument of policy in the case of NIIP not the other way around.
The characterization of the BOR as not concerned about the NIIP and Navajo
Nation is in many ways also inaccurate. The BOR and other Federal agencies helped
to created an enormous farm that has economic potential. The most recent appraisal
from the year 2000 of the NAPI rates its value at over $5.2 billion dollars.76 The value
of property has risen considerably in San Juan County since this study. This
constitutes an opportunity for the Navajo Nation. In recent years, the latest NAPI
study provides a similar message, “The NAPI business has incredible potential…the
Navajo Nation should be proud of the farm and the people that work here.”77 The
report goes on to explain that the project “advantages are free land, free water, no
limit on Commodity Credit Corporation (CCC) payments, and freedom from real
estate and income taxes. Given these advantages [the] NAPI can be a more profitable
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enterprise that merits the pride of its owners, the Navajo Nation.”78 The unfortunate
aspect of this situation is that this farm fails to meet its economic potential.
The BOR helped to create many of the benefits this project brings to the Navajo
Nation. Without the work of the BOR, the massive movement of water from Navajo
Reservoir to the NAPI could not happen. They also helped to design efficient water
distribution systems using sprinkler irrigation. That design saved thousands of acrefeet of water for the Navajo Nation to use elsewhere. The BOR also facilitated in the
training of Navajo personnel for the project. The Bureau worked closely with the BIA
to acquire the funding necessary to finish the work in a timely manner.79 The NIIP
Project History shows numerous instances of the BOR working directly with the
Tribe and BIA to solve the difficult problems associated with this endeavor.
The Bureau did not stand in the way of this project’s completion. Politicians
must accept most of the responsibility for the incomplete status of the NIIP. Lack of
funding from Washington contributed to unneeded delays. Budgetary constraints
brought on by the Cold War, Vietnam, and other interests put the project on the back
burner of priorities. The BIA asked for more funding for the NIIP consistently
through the years and the Bureau supported these requests.80 There was apparently

78

Ibid., 2.

79

United States Department of Interior/Bureau of Indian Affairs, Construction Funding
Request for the Fiscal Year 1995 and 1996: Navajo Indian Irrigation Project (Washington
D.C.: U.S. Government Printing Office, 1993), See Exhibit C.
80

See United States Department of Interior/Bureau of Reclamation, Annual Project History:
Navajo Indian Irrigation Project Calendar Years 1968–1986 (Washington D.C.: U.S.
Government Printing Office, 1963 - 1986).

112

greater political will to complete other water systems like the San Juan-Chama
Diversion.
The most pointed economic criticism of the NIIP comes from Berkman’s and
Viscusi’s, Damming the West. When explaining the project’s potential value they
write:
the growing season is short, and the soil not particularly rich. Since benefit
estimates on marginally productive cropland are necessarily low the benefitcost ratios of irrigation projects to supply water to such land are also low. It
should be remembered that the federal government placed the Navajos and
other Indians on the worst land in the nation, where project benefit-cost rations
are bound to be low.81
It is interesting to note that despite describing this project as of “marginal value,”
Berkman and Viscusi suggest that the federal government has a legal and moral
obligation to complete the project. They base this assertion on the fact that other
projects in the West of less desirable economic value find themselves completed in a
timely manner yet the NIIP remains unfinished.82
Another negative aspect, as with other large western water projects, is the
environmental impact of such an endeavor. Few projects move water through the
desert via forty-six miles of tunnels and canals. Once that water arrives at a Farm
Block, it irrigates thousands of once barren acres. During early summer, one can sit at
the Angel Peak Recreation area (about two miles east of the NAPI) and feel the
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moisture from Farm Block sprinklers. Despite the savings of water from the sprinkler
system, the elevated windy environment in which this project exists still wastes water.
One of the most important criticisms of western water policy in Mark Reisner’s
book Cadillac Desert is his critique of the flagrant misuse of water resources in the
American West. He contends that creating large irrigation projects does not serve the
public interest because the cost is too high to the environment and society to maintain
these systems.83 In describing wasteful development he writes: “In the West, it is said,
water flows uphill toward money.”84 From a historical perspective, he explains that
numerous civilizations that developed in the desert found their culture destroyed
because of the problems associated with arid agriculture. Reisner’s main contention is
that environmental degradation brought about by the leaching of salt on irrigated
lands was the major cause of the downfall of past desert civilizations. He goes on to
state that: “Westerners call what they have established out here a civilization, but it
would be more accurate to call it a beachhead, the odds the we can sustain it would
have to be regarded as low.”85 Many other writers also suggest that such projects
represent man’s arrogance in the face of Mother Nature and a lack of historical
understanding of the failures found in many desert civilizations.86 One needs to only
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look to the Anazasi to understand this viewpoint. It is important to remember it took
the Anazasi several hundred years to damage their environment without the aid of
modern machinery. One can read Reisner’s criticism as a word of caution that may or
may not come true.
Reisner’s analysis in many ways applies to the NIIP. Modest projects like the
Hammond use water near a river streambed and in a limited fashion, but the NIIP
constitutes transforming the landscape in a radical way. No one can predict the longterm impact of such a project. To build a complex water distribution system in the
middle of the desert for the purpose of providing employment for Native Americans
appears on the surface to epitomize a noble endeavor. However, this project does not
live up to expectations. The hope of bringing extraordinary agrarian prosperity in the
desert for the Navajo also seems imprudent when viewed in a modern economic
context.
Some governmental agency during the planning phase of NIIP should have
questioned the environmental difficulties and associated problems of such an
endeavor. No such documents appear to exist in the BOR’s written records.
Unfortunately, this project and many others like it came about in the 1950s and early
1960s, when an appreciation of environmental and cultural concerns was sometimes
lacking. However, some scientists did in fact warn of the dangers of developing
farmlands in the arid West. John Wesley Powell cautioned of the difficulties of
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irrigating in the desert in the late 19th century.87 United States Forest Service scientist
Mont H. Saunderson also warned of the dangers of irrigation in desert lands. He
suggested in the late 1940s that wisdom and leadership would “determine whether we
can learn to use the resources of arid lands without destroying them, or whether we
shall fall victim to the errors that have overtaken the peoples of arid lands, without
exception, in the older countries of the world.”88 The technological arrogance of the
period blinded many in the media, in science, and in politics to the dangers of wasting
water in the desert. That is not to say the NIIP will unravel the fabric of society in the
Four-Corners but rather that someone should have at least questioned the wisdom of
such a concept.
It is important to note that once the project moved into the construction phase at
least two environmental impact studies investigated the effects of this endeavor. In
1973, the BIA did some preliminary studies of the development. Their report advised
“environmental concerns should be an integral part of the entire planning process.”89
In 1976, a comprehensive environmental study took place. This report indicated the
development would cause mixed environmental impacts. The research showed that
game populations in the area would increase and decreased soil erosion would occur
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on project lands. The study showed the potential for the San Juan River to run dry
during periods of drought because of the project and fish habitat might be lost
because of the demands for water.90 None of these adverse affects has occurred up to
this date because some of the fish in the river were on the national Endangered
Species List. The Fish and Wildlife service mandated a regulated flow of water
through Navajo Dam in order to protect these species. The Navajo Nation also agreed
in 1962 and again in 2005 to share water reductions in times of drought. This makes it
unlikely that NIIP will drain the San Juan River during extremely dry periods.
In the final analysis, the Navajo Nation has the right to large volumes of water
from the San Juan River and can choose to use it for any purpose it sees fit. If that
means transforming tribal lands into a corporate farm then it is entitled to do so. The
Navajo Nation clearly intends to request from Washington more dollars to complete
the NIIP.91 Nevertheless, the future of western water use points to ever increasing
municipal and industrial demands that make this commodity very valuable in its own
right. Allen Kneese and F. Lee Brown in their book entitled, The Southwest Under
Stress explain the importance of water to Native American tribes in the West:
The most immediate key to improvement in the economic lot of the Indians
must lie in control of their own natural resources and their ability to benefit
from them, and of these resources the most important in the long run is water
because-water is a renewable resource. Moreover, its scarcity and importance in
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municipal and industrial uses give it prospect for greatly enhanced value as a
corollary to the general economic development to the region.92
The Navajo Nation has an excellent opportunity to sell water to high demand western
cities rather than continue the somewhat archaic vision of making the desert bloom
with cash crops.
In some respects, the Navajo are attempting to make use of their Winters rights
outside of irrigation projects by moving water to other parts of the reservation and
nearby communities. Currently, the Navajo sell water to BHP Billiton for coal mining
operations on the reservation. The most important non-agricultural water
development the Navajo Nation and the BOR are working on is the Navajo-Gallup
Water Supply Project. This water pipeline potentially will bring water to other parts
of the reservation—particularly the city of Gallup and regions in eastern Arizona.
Many of these areas are in desperate need of water for residential and commercial
uses. About 40,000 acre-feet of water make up the designed diversion plan.
Incidentally, parts of the NIIP water distribution and canal system will transport most
of the water for the pipeline. This development is feasible because the Navajo
currently have more rights to water than they can utilize in current irrigation projects.
The surplus in water came about in part because of design modifications to the NIIP
from open canal to sprinkler irrigation. This water distribution project is in the early
stages of planning.
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The first crucial phase of the water pipeline plan was the signing of the San
Juan River Water Rights Settlement between the State of New Mexico and the
Navajo Nation in the spring of 2005. Essentially the Navajo gave up some of its
“claims to water that potentially might otherwise displace existing non-Navajo water
users in the Basin in New Mexico.”93 Presently the settlement is waiting for the
United States Congress to act. The Navajo Nation is hoping that Congress will
approve this agreement and appropriate funds to complete and refurbish the NIIP and
to authorize the construction of the Navajo-Gallup Water Supply Project. The cost of
completing the NIIP and creating the water pipeline sits at almost $1 billion dollars.94
If the Navajo are able to fully fund and complete the NIIP and the Navajo-Gallup
water pipeline, the amount spent on this endeavor will constitute about 5 percent of
all the money spent in western states on reclamation projects.95 Senator Pete
Domenici contends the cost is too high for these projects “given the huge budget
deficits confronting the nation.”96 Regardless of the costs, it seems clear the Navajo
Nation anticipates receiving the benefits of a completed NIIP and making beneficial
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use of some of its excess water resources in other parts of the reservation. However, it
is uncertain if they will in the future sell their water on the open market to Anglo and
Hispanic customers in large urban areas.97 As with the NIIP this project is moving at
a very slow pace.
Notwithstanding the environmental, economic, and political arguments for and
against the NIIP project, the BOR, in its development role of the NIIP and to a lesser
degree the NAPI, helped to created a large corporate farm for the Navajo Nation. The
NAPI will never employ thousands of Navajo workers. The original plan rooted in the
ideal of assimilation and independent family farms failed in part because the Navajo
culturally and economically did not fit the “model” that Anglo politicians imagined.
Those same politicians weakened the project by not providing adequate funding. The
Bureau is not responsible for the oversight of politicians and the continuing
mismanagement of NAPI. They did as much as possible with the resources and
funding allocated to them. The BOR are at fault for supporting without questioning a
project based on a problematic use of the West’s most valuable resource—water. In
many respects, this project represents a flaw inherent in some western water
development plans. It is unlikely this project will cease to exist. This undertaking
continues to have the support of the Navajo Tribal Government. It is also politically
dangerous in Washington to advocate killing a Native American economic
development program. In spite of the present shortcomings of the project, with
management and financial reforms at NAPI, this enterprise has the potential to
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provide some benefits to the Navajo Nation in the future. With the advent of the
Navajo-Gallup Water Supply Project proposal, the Diné are moving toward treating
water like a valued commodity that might one day bring economic benefits to the
Navajo Nation.
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CHAPTER 7
CONCLUSION: TEMPERING THE WATER CRITIC’S VIEWPOINT
If you end the oil supply, the motor stops, but if you stop the water supply life stops.
Diane Raines Ward, Water Wars (2002)

The Bureau of Reclamation (BOR) through its relationship to western land
development played an important role in the harnessing of water resources in San
Juan County. The work that Reclamation did on behalf of small farmers and the
Navajo Nation in the county provided many benefits to the community. Although the
BOR made some mistakes in the process of creating large water projects, the
advantages of these developments outweighs the deficits. The one important
exception to this assessment is the Navajo Indian Irrigation Project. Thus, the
Western water critics’ thesis does not exactly fit when studying Bureau projects in
San Juan County. In fact, some recent research in the field of regional water
development shows the BOR provided a great deal of assistance to many local
communities in the West. When reviewing the changing modes of water use in the
region it is important to understand that the Bureau contributed and continues to assist
in this process in significant ways.
The arid geography of the county dictates the development of water resources.
Numerous Bureau of Reclamation projects make possible civilization in the western
lands of America. The isolated nature of water resources and the unpredictable
climatic conditions require the people of the region to store and conserve its supply.
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Ardent Bureau of Reclamation critic Wallace Stegner even admitted, “Anyone who
wants to live in the West has to manage water to some degree.”1 John Wesley Powell
understood the importance of water storage development by explaining in his report
regarding the arid regions of the west: “The greater storage of water must come from
the construction of great reservoirs in the highlands where lateral valleys may be
dammed and the main streams conducted into them by canals.”2 Powell also explains:
“To a great extent, the redemption of all these lands will require extensive and
comprehensive plans, for the execution of which aggregated capital or cooperative
labor will be necessary.”3 Powell goes on to elucidate that the government constitutes
the entity large enough to undertake such a task. The BOR in many respects does the
work that Powell describes by reclaiming the western lands. The Bureau in its role of
resource developer helped to design and create systems to insure a constant supply of
water. The BOR, with sometimes-flawed vision, managed to contribute some
important projects to the region.
For rural communities to benefit from water development they need the help
and support that the BOR provides. For some Americans it is difficult to admit the
United States Government possesses the ability to help its citizens in ways that the
private sector is incapable of doing. Water developments like Navajo Reservoir, the
Navajo-Gallup Water Supply pipeline, and the Hammond Irrigation Project constitute
1
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three such undertakings. The history of San Juan County shows that without
government assistance these endeavors would fail. As Powell suggested over 100
years ago, western water development programs need the collective support of
taxpayer-funded projects in order to find success. The future of water in the West also
relies on a diligent Federal Government looking out for the environmental well being
of this important resource.
The main instrument of San Juan County’s water storage is Navajo Dam. The
Navajo Unit constitutes the foundational development in the region. Without this
reservoir, the county could not survive periods of drought and there would not exist
enough water to support the Hammond, NIIP, or any other large-scale agricultural or
industrial projects in the region. Navajo Reservoir and Park each year generates
millions of dollars for the State of New Mexico, in the form of tourist and tax
revenue. The combined economic and conservation benefits of this project make it
critical to the future of San Juan County. The primary negative effect of this project,
the displacement of Hispanic communities, is an unfortunate reality of the
development. The opportunities afforded to all the people of the region in many
respects outweigh this negative impact. The BOR, with the assistance of the Fish and
Wildlife Service is also working to protect endangered fish on the San Juan River by
regulating the dam’s outlet of water throughout the year.
One of the many beneficiaries of the Navajo Reservoir’s water is the
Hammond Irrigation Project. The Hammond constitutes a small-scale project that
provides irrigation to numerous small farms and residences along the San Juan River
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near Farmington. The BOR developed this region with the hope of encouraging
agricultural renewal in the area. The troubles seen in the early attempts at private
irrigation illustrated the need for federal assistance and support. Even though the
BOR took ten years to create a sustainable water delivery system the project now
functions as designed. When faced with the challenges of reducing the salt content
from the Hammond into the San Juan River the Bureau worked to successfully reduce
this development’s output of contaminated water. Each year the Hammond Water
Conservancy District makes a payment to the government to cover part of the cost of
this development.
Between 1964 and today, agriculture and residential development prospered in
and around Hammond Project lands. The shift away from farming started in the late
1980s as urban areas began to spread into the Hammond District. With the influx of
residential subdivisions, the role of the project changed to support this type of
development. Although this new use of water was not part of the original plan for the
Hammond, the project provides an important resource to low and middle-income
families.
In contrast to the Hammond irrigation system, the Navajo Indian Irrigation
Project is a gigantic undertaking that remains incomplete after nearly sixty years of
development. This project, born from the agrarian and assimilation ideals of the 18th
and 19th centuries, constitutes a major failure on many levels. The BOR moved water
through the desert to make the lands of this project productive. Unfortunately,
mismanagement at the farm and a skewed BOR vision contributed to the many
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shortcomings inherent in this endeavor. As a functioning farm, known as the NAPI,
the Navajo have yet to realize the benefits of this project. The lessons learned from
this development are many faceted. The most important of these is that a lack of
cultural understanding and poor planning can create dysfunctional water projects in
the West. John Wesley Powell warned over a century ago that developing western
lands would require great skill and foresight; however, this project indubitably lacks
the later. At a cost of over a half a billion dollars, the NAPI during most growing
seasons fails to produce enough to sustain itself without tribal and Federal assistance.
Western water critics decried the waste of money on water schemes; indeed, this
project falls into the category of profligate. Nobody understands the long-term
environmental costs of creating an agrarian oasis on some of the driest lands in the
American West. Many critics question the affects of irrigating these desert lands in
New Mexico and suggest projects like this represent folly. These criticisms provide
an important warning about the implications of transforming an arid region into a
large-scale farm.
The BOR’s relationship to the Navajo Irrigation Project is not so black and
white. The NIIP denotes an endeavor plagued by many of the issues the critics write
about in regards to western irrigation. When looking at the NIIP it becomes clear, the
BOR did not set out to create a failed project. The Bureau’s primary criticism comes
about because it attempted to build a viable farm for the Navajo based on many
flawed assumptions about culture, the economy, and the environment. Many
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individuals in the Bureau had good intentions but the development continues to suffer
from major problems.
Despite the problems associated with the NIIP, the Navajo Nation finds itself
poised to take advantage of its unused water allocation. In recent years, the Navajo
Tribal Council has begun exploring other uses for its water. Currently the tribe sells
some of its water to local energy extraction firms like BHP Billiton. The Navajo are
also expanding the distribution and sale of water to reservation lands and local
municipalities.4 This transformation came about because of the realization by the tribe
that water, like other commodities, has a market value. The irony of the NIIP is that
parts of its canal systems may one day provide water to numerous New Mexican and
Arizonan towns and cities through the Navajo-Gallup Water Supply Project.
This new domestic water project constitutes a shift away from agricultural
development. The Navajo water pipeline promises to provide meaningful help and
economic benefits to the Diné. The most interesting aspect of this new Bureau plan is
the recognition that western water use is changing. Farming no longer makes up the
most important part of western state economies. Since World War II, the West has
transformed itself into the technological and scientific center of the nation.5 Energy
production and extraction have also played an important role in national economics.
With the shift away from agriculture, the demand for water is coming from new
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sources such as growing urban areas and new technologically based industries. The
BOR is taking part in this transformation in San Juan County as evidenced in the
Navajo-Gallup Water Supply Project and the Hammond Irrigation Project.
Just as the Navajo Nation is changing its water use policies, many other
communities need water for domestic developments. The demand and price of some
western lands creates a situation by which real estate has more value as commercial
and residential property rather than irrigated farmland in certain regions. This
phenomenon runs contrary to the beliefs and goals set forth by the United States
Congress and the BOR when designing most western water projects in the 20th
century. However, in the case of San Juan County, BOR project lands converting to
residential areas bring economic and community benefits. Bureau projects such as the
Hammond actually help low and middle income families afford land and housing.
With the changing role of the BOR, it is important to understand its actions
and policies in transforming the West. Some environmental writers and historians
from the 1970s and 1980s described BOR strategies and deeds as reckless, wasteful
of taxpayer money, and out of control. In many cases, the critics have valid
arguments and provide important criticisms of government policies. However, when
one looks at smaller regional projects like the Navajo Unit and Hammond, the blanket
portrayal of an irresponsible BOR does not survive scrutiny.
Some of the water critics base their findings and condemnations on large
projects in California and Arizona. In fact, Marc Reisner devotes an entire chapter of
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criticism in Cadillac Desert to California water projects.6 Many of these
developments serve large agri-business interests. The in-depth analysis of regional
BOR projects outside of the Imperial Valley of California and the Central Arizona
Project lend a greater and more balanced understanding of Bureau activities.
Understanding the broader context of western water development requires a wideranging examination of the subject.
In the past decade, the BOR’s portrayal as a corrupt water developer in the
eyes of environmental writers and historians shows signs of fading. The water critics’
unfavorable analysis of the BOR in such books as Damming the West and Cadillac
Desert from the 1970s and 1980s find their condemnations tempered. An increasing
number of publications provide a more balanced perspective when writing the history
of the Bureau of Reclamation. Books like Water Wars and Wayne Aspinall and the
Shaping of the American West explain that Bureau projects are not all bad and do
provide economic benefits in many areas of the country. These works investigate
smaller regional impacts the Bureau had on water development. Through this
approach, historians learn that many reclamation projects bring benefits to numerous
western communities.
One scholar who uses a different approach to western water development is
historian Steven C. Schulte. In Schulte’s preface to the biography of the main
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congressional proponent of western reclamation, Wayne Aspinall, he presents a more
balanced view of BOR developments:
Colorado and the American West’s lively contemporary civilization owe a debt
of gratitude to Wayne N. Aspinall and other visionary politicians who came to
power in the early to mid-twentieth century. These individuals addressed the
regions critical lack of water. Aspinall and other leaders devoted their careers to
obtaining and protecting an adequate supply of this precious resource. As writer
John Gunther said in the book Inside U.S.A., “Water is blood in Colorado”;
“touch water in the West and you touch everything.”7
Schulte in his work does not attack the BOR or its supporters but rather provides an
evenhanded account of the projects that benefited many rural regions in Colorado and
other parts of the West. He acknowledges the contributions and the faults of the
Bureau.
Diane Raines Ward, an environmental writer, in her book entitled Water
Wars: Drought, Flood, Folly, and the Politics of Thirst tells how the world’s water
supply is at risk on many fronts. At first glance, this work appears like another
general criticism of water development similar to Donald Worster’s River of Empire
or Philip Fradkin’s A River No More.8 However, this book is something quite
different. Ward looks at many of the dangers the world water supply faces but she
also looks at successful and sustainable resource development. In writing about rural
water projects in Wyoming she explains:
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The relatively small scale, one crop a year farms of Wyoming are vastly
different from the subsidized corporate spreads of California’s Imperial
Valley… In 1979 Garland Diversion entirely paid off their portion of the
Buffalo Bill Dam and all of the costs associated with it diversion dams and
tunnels, canals, and irrigation ditches. The project is prosperous, tax-paying,
equipment-buying, and helps pay operation maintenance costs for the dam and
irrigation facilities.9
Ward goes on to write of the Buffalo Bill Dam as one that’s “a good dam, an
enduring dam. It does its job.”10 Works like this tell the whole story of reclamation
rather than merely negative aspects.
Some might call this revisionist history but a balanced approach is necessary
to understand the complexities of western water projects. This new examination of
the Bureau in a broader context outside of the narrow perspective of large corporate
developments found in California and Arizona gives the historian a more objective
viewpoint of the important role the BOR played in western reclamation. It is the
author’s hope that this thesis adds to the work of these new studies and shows the
many aspects of the BOR including its faults and beneficial impacts.
In conclusion, it is clear that to view all reclamation projects from the vantage
point of the water critic represents a biased approach. Although the criticisms of
western water development when applied to the NIIP are correct in many aspects,
they do not tell the whole story of San Juan County’s projects. The critics of western
water reclamation provide an important critique of the government’s role in
development, but to apply their analysis to all endeavors offers only a partial
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understanding of this complex subject. This thesis explains that at least three projects,
Navajo Dam, Navajo-Gallup Water Supply, and the Hammond Irrigation Project,
yield more benefits than deficits, in part due to the modesty of their objectives,
whereas the Navajo Indian Irrigation Project has been larger in ambition, scale, and
cost, bringing a greater potential for failure. The three successful BOR undertakings
did not waste taxpayer dollars, pose dire environmental consequences, or illustrate an
out of control government agency. The Navajo Indian Irrigation Project remains an
open question as to the economic viability and long-term environmental sustainability
of this endeavor. Nevertheless, the three successful projects enable San Juan County
to maintain a vibrant economy and helped to support development for the citizens of
the region. To view the role of the Bureau of Reclamation through the single
perspective of the water critic will not do justice to history or the communities that
benefited from their work.
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