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 Foreword
 
 Why another book on water law? The title tells the reason. First, Colorado water law is distinctive and worthy of the special treatment this book gives it. Many water law books treat all of U.S. water law, making it necessary to ferret out what is applicable to Colorado from lengthy books that deal with the entire country. Consider my own Water Law in a Nutshell—which runs over 400 pages, despite the name. Second, this is a book especially for non-lawyers. The treatment by P. Andrew Jones and Tom Cech goes beyond the helpful but less thorough overviews available for non-lawyers today (e.g., Gregory J. Hobbs Jr., Citizen’s Guide to Colorado Water Law, 2nd ed.), but it is short enough and is written in a style that makes it more accessible than the denser treatises that are indispensable for lawyers (e.g., James N. Corbridge Jr. and Teresa A. Rice, Vranesh’s Colorado Water Law: Revised Edition). The authors are well qualified for the task. Tom Cech has served for many years as executive director of the Central Colorado Water Conservancy District
 
 ix
 
 Foreword
 
 in Greeley, Colorado. He is not a lawyer, but besides managing a sprawling district that operates several reservoirs and innovative groundwater programs, he has been committed to water education—developing materials for teaching about water in the public schools, writing a college textbook on the subject, and teaching at the college level. Andy Jones, also from Greeley, is an experienced water lawyer who also dedicates his time to teaching about water rights. Coming as they do from an area where a clash among irrigators gave rise to the landmark 1882 decision in Coffin v. Left Hand Ditch that is the foundation of Colorado water law, the authors understand the rich history that underlies that law. The clashes continue. One of the most notorious water rights decisions in recent times led to the shutting down of wells in the area where Cech and Jones do their professional work. Lawyers and non-lawyers alike ask why, and this book helps them find the answers. Colorado was at the forefront in adopting the prior appropriation doctrine. So venerable and embedded is the doctrine here that it is sometimes called the Colorado doctrine. Its basic principles are simple—“first in time, first in right,” for instance. But its application can be complicated. It was the simple rule that so disrupted uses in the South Platte River Basin and caused so much ink to be spilled on the front pages of western newspapers. Some holders of the oldest rights on the river claimed that irrigators with wells, whose rights were later in time, should be shut down to protect the holders of older rights. They won their point in court. It was not that the well users were wasting water or that they produced less valuable crops than others. It was a question of priority—who was first to use the water. This conflict between senior water users with rights to take water from a river and junior irrigators with wells that may draw water from the river is not unique to Colorado. It is the focus of court cases and state agency activity in many western states. The extensive treatment in this book—with groundwater issues occupying four of the twelve chapters—is understandable based on the authors’ professional work, but this also happens to be one of the hottest issues in the West today. Indeed, Colorado is home to some of the most interesting water rights issues anywhere, and it often develops solutions that are borrowed by other states. The most distinctive feature of Colorado water law is the water court system. We take matters to court in this state that would be decided by a state engineer or a state board in other western states. The difference is striking for people coming here from other states. They cannot believe Coloradans commit such extensive time and resources to lengthy court battles, but we do. This situation has created the largest water bar of any state. The cost of hiring lawyers and engineers to battle out water matters is troubling. Many of the cases that go to water court in Colorado are decided efficiently by civil servants in other states—usually with sufficient acceptance by the parties involved that the administrative decisions are rarely taken to court for review.
 
 
 
 Foreword
 
 Two facts about Colorado water courts may elude critics. One is that water judges in the most active water divisions are truly experts, which can lead to wellinformed water decisions when matters go to trial. Second, most cases filed in water court are never tried. Given the prospect of lengthy and expensive trials and with a competent and experienced water bar and expert engineers ready to testify, most matters are settled out of court. The settlements often produce creative solutions to complex problems. Well-informed non-lawyers with cases in water court press attorneys for settlements and contribute to the creativity. Water conflicts and the passionate engagement of citizens are not likely to diminish in the near future. Water is scarce and getting scarcer. It is not that there is less water on earth than there was 100 or even 1,000 years ago; it is that more people are living closer to one another with more uses for the same water. One of the beauties of Colorado’s system is that it allows water rights to be bought and sold—moved by sale or lease to wherever the most “valuable” uses are. But in practice, there is sometimes resistance to marketing water. If cities, which have the greatest growth in demand for water today, buy agricultural water rights and dry up farms, what happens to farmers and their communities? If water is moved away from streams to serve cities or other users, anglers or boaters may object. Most Coloradans are convinced that the state has a sound water system based on prior appropriation, but almost everyone has a bone to pick with some aspect of the law or how it is applied. The law’s most redeeming characteristic, however, is its ability to provide certainty about the existence of water rights. Some complain that they are hurt by the application of the law, but they follow it, no matter how grudgingly. They may not like the time and expense involved in the water court system, but I have never heard complaints that the courts are unfair. Consistent with our rule of law, Coloradans obey—but they may still press for change. We have seen many changes that allow for practical solutions, such as statutes permitting plans for augmentation or in-stream flow protection laws. In fact, Andy Jones serves on a committee that is reexamining Colorado’s water court system. We will surely see more conflicts and more changes that moderate impacts and applications of Colorado’s water law. This is necessary to meet the changing needs of an urbanizing state where recreational uses and fish and wildlife are treasured and where agriculture is not only a critical enterprise but also the protector of vast areas of open lands and vistas that help define what is Colorado. The greatest challenge is determining how to accommodate the water demands of a rapidly growing population. That is not just a problem of the number of people living here. We must accommodate changing values, changing economies, and a changing climate. The challenges for water law have never been greater, but the solutions are more likely to be found by a society in which more people understand the rules of the game. This is important not just in courtrooms. The rules can be applied
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 Foreword
 
 by informed people, both lawyers and non-lawyers, to find peaceable resolutions to problems at negotiating tables and across fences. When enough people are displeased with the outcomes or cannot reach acceptable solutions, they can advocate knowledgeably for modifications of the law itself. Having this book in the hands of farmers, ranchers, city officials, and engaged citizens will assist in this process. David H. Getches Dean and Raphael J. Moses Professor of Natural Resources Law University of Colorado Law School August 2008
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 Preface
 
 The tension was palpable in a small schoolhouse on the plains near Windsor, Colorado. Two groups of farmers had gathered this summer day in 1874—one from the nearby settlement of Union Colony, located at the confluence of the Cache la Poudre and South Platte rivers, and the other from the fledgling colony of Fort Collins, located twenty-five miles upstream on the Cache la Poudre River. Both groups had left the comfort and relative safety of the East in the 1860s and, driven by the hope of a new start, had traversed the expansive plains. Both groups had suffered hardship, illness, even death in their pursuit of this dream. Many men in the schoolhouse that day had risked everything and lost much. Loved ones were left behind, all too often beneath a makeshift tombstone on the prairie. Savings carefully accumulated in the East evaporated in the dry western climate as the men and their families toiled to make the desert bloom. Yet they were men of hope and industry, and they soon learned that—given sufficient water—the
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 loam deposited in the ancient riverbed of the South Platte River would bear an abundance of crops. Early settlers in the region relied on the South Platte River and its tributary, the Cache la Poudre River, for water—to drink, to bathe in, and to grow the crops that meant survival and, if they were prudent and fortunate, prosperity. Neither the South Platte River nor its tributary was up to the task the men demanded. Even the larger stream, the South Platte, was intermittent and unreliable—a thin ribbon of water on a sandy expanse, prone to capricious relocations that evaded efforts to maintain a diversion. The supply from the Cache la Poudre was similarly tenuous. Both settlements had crops in the ground—crops necessary to sustain them through the bitter cold of winter on the High Plains and that could be sold to mining communities in the nearby Rocky Mountains to provide needed cash for supplies. Normally, the rivers provided enough water to supply both groups. However, this year had been particularly dry, and the Union Colony had suffered repeated shortages that threatened to ruin its crops. Upon inspection, it was discovered that the upstream colony of Fort Collins had established additional diversions and was diverting nearly the entire flow of the Cache la Poudre River, thus eliminating one of the principle sources relied upon by Union Colony diverters downstream. Tempers flared. Neither group was likely to back down—the men had not risked their livelihoods and toiled in a foreign and often hostile land to stand by as their neighbors’ actions reduced their labors to dusty fields and dying crops. At the suggestion of each group’s peaceable members, they had agreed to meet at the Eaton Schoolhouse near Windsor, where they could discuss the dispute and, if cooler heads prevailed, reach a negotiated resolution. However, both groups came armed. Now, packed in a schoolhouse too small to hold them, the men engaged in a tense discussion. Like sparks from a fire that has grown dangerously beyond what was intended, the men’s words hung in the air. As the discussion escalated, one of the men, unable to bear the tension any longer, “arose and moved [for] an immediate adjournment . . . [e]very man to his tent, to his rifle and to his cartridges.”1 The Eaton Schoolhouse meeting is a story oft repeated in the annals of Colorado water law. As Colorado develops, the times, faces, and issues change, but the story—and the fundamental question—remains the same: How do we, as citizens, divide this resource that is absolutely essential to our survival, well-being and economic development and, at the same time, too scarce to meet all our needs? The story of water law in Colorado is one arising out of conflict, characterized by a series of pivotal events or crises—flashpoints, if you will. At each flashpoint two conflicting elements collide, driven together by a problem of physical scarcity too grave for the existing system of water law and administration to accommodate. As a result of this collision, a new position, policy, or rule of law emerges—one that represents
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 neither of the conflicting positions but is something new. In time, flaws inherent in this new development, combined with the pressure of increasing physical scarcity, generate a conflicting position, and another flashpoint occurs. The crisis at the Eaton Schoolhouse was such a flashpoint. Prior to the incident, there had been no need to administer the rivers. Although limited, the flows were sufficient to meet the demands placed on them. However, the addition of a diversion at Fort Collins and the pressure of low flows exposed the inadequacy of the “system”—or lack thereof—used to divide river flows. Cooler heads prevailed at the Eaton Schoolhouse. The agitator was subdued, and two Civil War veterans—Benjamin H. Eaton and General Robert A. Cameron—led a discussion about potential solutions. Eaton and Cameron proposed a system by which a disinterested party would divide the water according to greatest need. However, this proposal was poorly received, and the Greeley delegates “hurled . . . defiance in hot and unseemly language” at the Fort Collins contingent. They also threatened to dig ditches upstream of Fort Collins and to divert the entire flow of the Poudre River.2 The meeting ended without bloodshed but also without an agreed-upon solution, although it did initiate a dialogue. In the following weeks and months, an understanding developed that residents of the Union Colony, as the first comers, had a right to satisfy their demands for water prior to farmers in Fort Collins. From this flashpoint a new paradigm—administration of the South Platte and Cache la Poudre rivers in priority—had emerged and taken root. In later years, men from Greeley, many of whom were involved in the Eaton Schoolhouse incident, wrote the laws that would become the framework of Colorado water law. One of them, Benjamin Eaton, became Colorado’s governor. This book tells the story of Colorado water law. At its conclusion, the reader will have a solid understanding of the basic elements of Colorado water law as it exists today. Equally important, the reader will understand the hydrological, political, and cultural underpinnings that led to the current state of the law. This understanding has value in its own right, but it is doubly important in the present context because the story of Colorado water law is not over. Many chapters—perhaps the most important ones—remain to be written. Colorado’s rapidly increasing population will, in the coming years, strain the state’s system of water rights administration more than at any time in its history. As long-standing agricultural practices give way to increasing urbanization, our understanding of water law and water rights administration will prove inadequate, and crises will occur. As with the case of the Eaton Schoolhouse, parties to the conflict will come armed—this time with water attorneys, expert witnesses, and steely resolve. Tempers will flare. Livelihoods will be threatened. However, we are not without experience in these matters. Like our predecessors, we will find a way to use these humble rivers to sustain ourselves, to grow, and to flourish. It is the authors’ hope that readers will gain from this book
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 not only enough understanding to be intelligent observers of the unfolding story but also the realization that they, too, are part of the story. Notes 1. David Boyd, A History: Greeley and the Union Colony of Colorado (Greeley, Colo.: Greeley Tribune Press, 1890), 120. 2. Id.
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 Colorado Water Law for Non-Lawyers
 
 Introduction
 
 Introduction P. Andrew Jones
 
 In the summer of 2005, I was approached by Tom Cech, director of the Central Colorado Water Conservancy District, with the idea for a water class targeted at non-lawyers. My Windsor law firm, Lind, Lawrence and Ottenhoff, had represented Central for many years. In the course of this representation, Tom and I had met and interacted with thousands of Central’s constituents and other members of the public. Whether these meetings occurred within the context of large public gatherings or as one-on-one sessions, there seemed to be a consistent common desire to learn more about water rights and water law issues. Tom suggested that I teach a course on water law for non-lawyers, and he promised to help. We met with representatives of Aims Community College in Greeley, who graciously agreed to host a series of six seminars on water law issues. Although I had never taught in a formal setting, I was to be the host and teacher of the sessions. Each of the six 3.5-hour sessions was designed to stand on its own and to address a distinct topic.
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 I wrote the curriculum specifically with the goal of making it both understandable to the layperson and useful in practical application. Although I did not include the level of detail one would find in a course designed for legal practitioners, I nevertheless strove to maintain fidelity to legal authority and to reflect all critical aspects of Colorado water law. I also included material on geology, hydrology, history, and economics. The course proved immensely popular. During the initial session in Greeley, fifty-five students attended each seminar. Many walks of life and professions were represented: realtors, lenders, appraisers, water district personnel, municipal employees, ditch company representatives, agricultural producers, students of all ages, and even lawyers. Since then, I have taught the course in Fort Collins, Fort Lupton, Loveland, and Greeley to hundreds of students, often refining the curriculum. I have frequently been inspired by the diligence, curiosity, creativity, and experience students have brought to the course. Many students have encouraged me to record the curriculum so they could have it in reference form for further study. Others have suggested that the curriculum be formatted to reach a wider audience. This book is a response to those requests. Tom Cech, who initiated the idea, volunteered to assist me in creating the manuscript. I am indebted to him for his invaluable assistance and encouragement. Each of the chapters finds its origins in one of the course seminars. My hope is that readers will find the book useful—in the sense that, like the seminars, each chapter is designed to address a specific topic in a self-contained and concise manner. At the same time, each chapter builds on the others, so a complete reading provides additional context and understanding. I was able to go into far greater detail in this book than time allows in the course. I tell this story for the reader to provide a context for the book. It is not intended to be a legal treatise or even, necessarily, a textbook. Rather, it is an accumulation of materials my students have found useful and interesting—an eclectic mix of history, geology, hydrology, law, and economics designed to serve as a handbook for the non-lawyer seeking a greater understanding of Colorado water issues.
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 Colorado Climate, Geology, and Hydrology
 
 Climate and Topography Introduction
 
 The nature of a society is determined, at least in part, by the attributes of the natural setting in which it develops. To understand the story of Colorado water law, one must first explore the windswept peaks, cathedral forests, and sweeping plains that form the state’s landscape. One must meet a mountain stream swollen with snowmelt in a high meadow and follow it down the mountain, through the foothills, and across the broad plain to the horizon. One must look beneath the surface of the earth at the vast, silent formations of rock and sediment, formed in ages past, now holding vast amounts of water suspended in pores and cracks within the rocks. This chapter looks at the constraints and opportunities presented by Colorado’s climate, topography, hydrology, and geology.
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 1.1 Colorado shaded relief map. Courtesy of the U. S. Geological Survey
 
 Colorado is a very large state—the eighth largest of the fifty U.S. states—with 104,000 square miles within its borders. Many nonresidents have a preconceived vision of Colorado as composed of wall-to-wall mountains, sparkling rivers, and snow-covered ski resorts from Julesburg to Rifle. That vision is abruptly altered as one drives along Interstate 76 in northeastern Colorado, passing vistas of sagebrush, prickly pear cactus, and unending treeless prairie. Approximately 40 percent of Colorado’s land area is located in the relatively flat Eastern High Plains. The remaining landscape is almost equally divided between the Central Mountains and the Western Plateaus. Mountains, plains, mesas, and plateaus all combine to make up Colorado (Figure 1.1). Colorado’s climate is one of extremes. For a sportsperson, a good spring day could involve a round of golf in the morning and downhill skiing in the afternoon—both at world-class resorts. What makes this possible is Colorado’s diverse climate, which is shaped by its unique location and topography. According to the Ground Water Atlas of Colorado, five major factors combine to produce different, localized climates in the state: (1) latitude, (2) distance from large bodies of water, (3) elevation, (4) topography, and (5) winter storm track position.1 Average seasonal temperature and precipitation vary tremendously across Colorado. The mile-high
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 topography varies from a low elevation of 3,315 feet, S tat e L i n e s where the Arikaree River flows out of eastern ColoColorado is one of only three states rado into northwestern Kansas, to a high of 14,433 (Wyoming and Utah are the other feet on the peak of Mt. Elbert (almost 3 miles above two) that generally follow lines of latisea level). Average elevation is 6,800 feet above sea tude and longitude for all its borders. level and includes fifty-three mountains with elevaState lines extend from 37 degrees N to 41 degrees N and from 102 degrees tions of 14,000 feet or more.2 Colorado has more W to 109 degrees W. mountains with peaks in excess of 14,000 feet than all other states combined. Mile high indeed! Although towering mountains are poised to grab passing moisture from the atmosphere, Colorado’s average annual precipitation is only seventeen inches. This is somewhat misleading, however, because elevation and topography create great regional extremes across the state. For example, the San Luis Valley in south-central Colorado is a high mountain desert that receives about seven inches of average annual precipitation, while the nearby San Juan Mountains receive over forty inches of precipitation each year. Extreme variability in rain and snowfall—with occasional droughts thrown in—presents serious challenges to water managers and users and has created the setting for Colorado’s unique and expansive water law system. Figure 1.2 shows the average annual precipitation across Colorado.
 
 1.2 Average annual precipitation. Reprinted from the Ground Water Atlas of Colorado, Special Publication 53, by Ralf Topper and others, ©2003, with permission from the Colorado Geological Survey.
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 1.3 State’s three major regions (reprinted from J. V. Ward and B. C. Kondratieff’s An Illustrated Guide to the Mountain Stream Insects of Colorado, Niwot: University Press of Colorado, 1992)
 
 Colorado can be divided into three general areas, from east to west: Eastern High Plains, Central Mountains, and Western Plateaus (Figure 1.3). Eastern High Plains
 
 The Eastern High Plains of Colorado are vast and sometimes brutal. Large regions of rolling grassland extend westward from Kansas and Nebraska, rising gently about 1,000 feet in elevation to meet the foothills of the Rocky Mountains in the central portion of the state. Precipitation on the semiarid Eastern High Plains averages between 12–16 inches per year. Much of it occurs in a few scattered, violent summer thunderstorms or dangerous spring blizzards. In repayment for this violent weather, the region has abundant sunshine, low relative humidity, wide-ranging daily temperature variations (including relatively cool summer evenings), some wind, and dry spells that last for weeks and sometimes months at a time. Colorado’s Eastern High Plains embrace a raw beauty that is timeless.
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 Two of eastern Colorado’s major river systems, the South Platte and the Arkansas, originate as coldwater streams high in the Rocky Mountains. From an alpine terrain of spruce and pine, melted snow trickles toward the expanding urban Front Range cities. The Arkansas River proceeds east past Pueblo, while the South Platte River carves a path through Denver. Indirectly, even lazily at times, these two rivers continue for 200 miles across the Eastern High Plains toward the flatlands of Kansas and Nebraska. The region’s elevation begins at around 5,000 feet along the Front Range foothills and gradually declines to about 3,400 feet above sea level at the Kansas border near Holly and at Julesburg near the Nebraska border. Large areas of rolling flatland dominate the region—which caused the expedition of Stephen Harriman Long to call it
 
 1.4 Stephen Harriman Long (© Colorado Historical Society, painting by Juan Menchaca, Scan #20003045).
 
 S t e ph e n H a r r i m a n L o n g
 
 Major Stephen Harriman Long (Figure 1.4) was selected by President James Monroe to lead the 1820 expedition to explore areas acquired in the 1803 Louisiana Purchase. Major Long was born in 1784 in Hopkinton, New Hampshire, the youngest of thirteen children. He was a graduate of Dartmouth College and taught for two years at the U.S. Military Academy before exploring the future state of Colorado. Major Long’s expedition was instructed to locate the headwaters of the South Platte, Arkansas, and Red rivers. He followed the Platte River (the same route taken by Interstate 80 across Nebraska today) and then the South Platte River (generally following the future route of Interstate 76 in northeastern Colorado). Long’s twenty-man expedition included a geologist, a zoologist, a botanist, a mineralogist, a surgeon named Edwin James, and artists Samuel Seymour and Titian Peale (who was also a naturalist). This was a military expedition of the Corps of Topographical Engineers. It reached Colorado’s Front Range in July 1820 and traveled to and named Long’s Peak. The group then traveled upstream along the South Platte River through the future location of Denver, then down to the Arkansas River watershed. Three members of the expedition, including Dr. Edwin James, climbed Pikes Peak. Later, Long’s group was unable to find the Red River, ran into hostile Kiowa-Apache Indians, and eventually had to eat their horses to survive. Fairly recently, the 1819 wintering site of the Long Expedition may have been located on river-bottom farmland north of Omaha, Nebraska, near the mouth of the Platte River.4 Only one of the specimens collected by the expedition remains today—a greater prairie chicken at the Academy of Natural Sciences in Philadelphia. Fortunately, a two-volume, 1,000-page report issued by the government is also on display at the academy.
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 the Great American Desert. Long’s cartographer wrote this desolate description on a map published in 1823, perhaps for two reasons: (1) to describe the dry nature of the Eastern High Plains, a “barren and uncongenial district”; and (2) to discourage the interest of foreign governments in the area.3 Colorado pioneers followed Long’s route in the mid-1800s and commented on the dry condition of the South Platte River during July and August. Winter snows melted in the late spring and filled the South Platte with high flows. Remarkably, a few weeks later the riverbed was dry. This is the historical nature of the South Platte River, as well as the Arkansas River. Historically as well as today, river flows of the South Platte and Arkansas are greatly affected by summer rainstorms and springtime mountain snowmelt. Approximately 70–80 percent of the region’s annual precipitation occurs during the growing season of April through September.5 However, precipitation extremes can vary wildly. Average annual precipitation for this region varies between 12–16 inches, but during May 1935, for example, nearly 24 inches of rain fell along the Republican River in northeastern Colorado. Extended droughts in the 1930s, mid1950s, 1970s, and 2002–2003 are stark reminders of the fickle nature of precipitation on the Eastern High Plains. Central Mountains
 
 The Central Mountains of Colorado are the backbone of North America. These majestic peaks form the Continental Divide, which towers across Colorado from the Steamboat Springs area in the northern part of the state to Pagosa Springs and beyond to the south. The Continental Divide is the highest terrain between the Atlantic and Pacific oceans and separates the direction of flowing water in the state. Precipitation that Th e C o l o r a d o R i v e r falls on the Eastern Slope of the Rocky Mountains in The Colorado River is one of the most Colorado ultimately flows toward the Gulf of Mexiaggressively utilized rivers in the world. co and the Atlantic Ocean. By contrast, precipitation The Colorado River begins at the Continental Divide in Rocky Mountain that falls on the Western Slope of the Rockies flows National Park. By the time the river to the Colorado River, the Sea of Cortez, and the Pareaches its last seventy-five miles and cific Ocean. the Sea of Cortez (also called the Gulf of California) and the Pacific Ocean, The elevation of the Continental Divide in Colall of its flows have been diverted, conorado is responsible for much of the state’s climatic sumed, or evaporated. The once mighty extremes and changeable weather. Why? Orographic Colorado River rarely flows through lifting is the reason, as it creates far more precipitathe Mexican states of Sonora and Baja California; all that remains in these tion on the Western Slope of the Continental Divide regions is a remnant system of wetlands than on the Eastern Slope. This phenomenon is creand brackish mudflats. ated when moist Pacific air masses are driven across
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 the Western Slope and blown over the peaks of the Continental Divide. This uplifting of air causes moisture to be released on the windward, or Western Slope, side, leaving much less moisture to reach the leeward, or downwind, eastern side of the Continental Divide. The Central Mountains and Western Slope of Colorado can receive nearly three times as much river water supplies as their Front Range and Eastern High Plains neighbors. These same mountains are also thunderstorm-generating machines during the summer months, particularly July and August. Quite often, storms will track out onto the much drier Eastern High Plains, with welcome summer rains. Sometimes, these summer storms turn severe, creating hail, high winds, and torrential downpours that can lead to flash flooding. Colorado’s major mountain ranges include the Front Range, Sangre de Cristo Mountains, Park S n o w d e p t h m e a su r e m e n t s Range, Sawatch Range, and San Juan Mountains. Snow depth measurements are As mentioned, Mt. Elbert, located in the Sawatch extremely important in forecasting Colorado’s future water supplies. Range, is the highest peak in the state, with an elevaSnow surveys began around 1906 in tion of 14,433 feet above sea level. All of Colorado’s the western United States when Dr. major rivers—the Colorado, Arkansas, Rio Grande, James Church, a Latin, German, and South Platte, and White/Yampa—originate high in fine arts professor at the University of Nevada, laid out the first snow the Central Mountains. course. (A snow course is a permaMountain snow typically begins in October and nent site where monthly snow depth November, but some of the heaviest snows occur in measurements are taken during the winter and spring.) Dr. Church also March and April, with average annual snowfall ranginvented sampling procedures, such as ing from 6 to 35 feet. Average annual precipitation a butter sampler used to drill a snow ranges from 30 to over 60 inches in the mountains. core sample. By weighing the sample, Much of Colorado’s water arrives as snow and prohe could determine the water content of snowpack in an area. vides summertime water supplies for lower-elevation In Colorado, the Natural Resources water users. Western Plateaus
 
 Colorado’s Western Plateaus constitute a region of plateaus, mesas, mountains, and canyons. Elevations vary significantly from east to west and help create a climate of warmer temperatures as one approaches the eastern border of Utah. Winters can be cold, with temperatures dipping to below zero Fahrenheit, although many Western Plateau valleys have milder climates and receive ample sunshine year-round. This region has several major features including the
 
 Conservation Service (NRCS) Snow Survey Program provides mountain snowpack data and stream flow forecasts. An automated radio snowpack telemetry network, called SNOTEL, provides NRCS offices and other users with daily information on snow depths and water content along set snow courses. The courses are usually 1,000 feet long and are generally located in small mountain meadows shielded from wind. Go to http://www.co.nrcs.usda.gov/snow/ for current Colorado snowpack data and stream flow forecasts.
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 White River Basin, Roan Plateau, Piceance Basin, Grand Mesa, Colorado National Monument, Uncompahgre Plateau, Paradox Basin, and San Juan Basin. The area around Grand Junction, the largest city on the Western Slope, has grown into an extensive orchard region, with plentiful peaches, apricots, wine grapes, and sweet corn. Summertime temperatures can exceed 100°F, with colder readings at higher elevations. Annual precipitation averages eight to fourteen inches in the western valleys, although it is much greater at higher elevations. The Western Plateaus are generally drained by the Colorado River and its tributaries. The San Juan Mountains are located in southwestern Colorado, and they can experience some of the highest wintertime snowfall totals in the state. The Grand Mesa is a large flat-topped mountain located north of the San Juan Mountains, near Grand Junction, and is the largest flat-top mountain in the world (elevation over 10,000 feet). The northwestern corner of Colorado is predominantly rangeland and is sparsely populated except for the communities of Craig, Meeker, and Rangely. Colorado’s Surface Water Hydrology All Streams flow into the sea, yet the sea is never full. To the place the streams come from, there they return again. —Ecclesiastes 1
 
 As mentioned, Colorado is generally divided into five major river systems—the South Platte, Arkansas, Colorado, Rio Grande, and White/Yampa. All of these major river systems have their headwaters in the Rocky Mountains. Figure 1.5 shows the location of these drainage basins. All rivers west of the Continental Divide flow into the Colorado River and ultimately end in the Sonoran Desert near the Gulf of California. The major tributaries of the Colorado River on the Western Slope are the Yampa, White, Gunnison, Dolores, and San Juan rivers. The major rivers east of the Continental Divide are the North and South Platte, Arkansas, and Rio Grande. All drainages east of the Continental Divide flow eventually toward the Gulf of Mexico. Over 80 percent of Colorado’s population resides east of the Rocky Mountains, while 80 percent of the state’s water supply is west of the Continental Divide. This paradox creates an economic incentive to divert water from the Western Slope to the Eastern Slope (Figure 1.6). Major River Systems of Colorado
 
 South Platte River And finally there is the [South Platte] river, a sad, bewildering nothing of a river. It carries no great amount of water, and when it has some it is uncertain where it wants
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 1.5 State’s major river systems (courtesy, Colorado Water Conservation Board)
 
 1.6 Snake diagram (courtesy, Colorado Water Conservation Board)
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 units of w a t e r m e a su r e m e n t
 
 It is important to note common units of water measurement. An acre-foot (af ) is the most common measure of water volume. One acre-foot of water equals approximately 326,000 gallons and is the volume of water needed to cover one acre of ground to a depth of one foot. Cubic feet per second (cfs) is the most common measure of flow rate. Useful conversions:
 
 to take it. No ship can navigate it, nor even a canoe, with reasonable assurance. It is the butt of more jokes than any other river on earth, and the greatest joke is to call it a river at all. It’s a sand bottom, a wandering afterthought, a useless irritation, a frustration, and when you’ve said all that, it suddenly rises up, spreads out a mile wide, engulfs your crops and lays waste [to] your farms.6 —James Michener, Centennial
 
 The South Platte River Basin (French word “plate,” meaning flat) drains 18,924 square miles of northeastern Colorado (Figure 1.7). It is bounded by the Volume Continental Divide to the west, the Arkansas River 1 acre foot = 0.504 cfs-day = 325,851 Basin to the south, Kansas and Nebraska to the east, gallons = 43,560 cu. ft. = 1,233 cu. m and Wyoming to the north. The South Platte has a 1 U.S. gallon = 0.1337 cu. ft. = 3.70 variety of personalities—sparkling mountain stream, liters = 0.833 imperial gallons urban river corridor, and overused and underappre1 cfs = 1.983 af/day = 449 gallons ciated agricultural workhorse. The drainage area of per minute (gpm) = 0.646 million the South Platte River includes much of the Front gal./day Range urban corridor, with the Denver metropolitan 1 million gallons = 3.07 af = 1.547 cfs-days area the largest populated region. The 2000 census showed that approximately 3 million people, about F l o w R at e s 70 percent of the state’s population, lived in this ba1 cfs/day = 1.983 af = 646,320 gal. = sin. Agricultural uses include over 1 million acres 2,447 cu. m of irrigated cropland and expanding industry. Nine 1 gpm = 1.61 af/yr = 1,440 gal./day = 0.0631 liters/second trans-mountain diversions import over 400,000 1 million gal./day = 694 gpm = 1.547 acre-feet of water annually to the South Platte Basin. cfs = 1,120 af/yr Over 1.1 million acre-feet of storage exists in twenty- two large reservoirs, many located on the Eastern High Plains.7 The South Platte River begins in the high country of South Park, southwest of Denver, approximately fifteen miles upstream of Fairplay. From there it descends through rugged mountain valleys and through the incised Waterton Canyon until it reaches the foothills southwest of Littleton. The river then winds its way into Chatfield Reservoir and through the city of Englewood. Flowing parallel to I-25, near Invesco Field at Mile High and curving around the north side of downtown Denver, the South Platte has become an urban stream, complete with bike paths on its banks and kayakers in its waters. Flowing north past the Denver suburbs, it collects water from its tributary streams—Clear Creek, St. Vrain Creek, the Big and Little Thompson rivers, and the Cache la Poudre River just east of Greeley.
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 1.7 South Platte River (reprinted from the Ground Water Atlas of Colorado, Special Publication 53, by Ralf Topper and others, ©2003, with permission from the Colorado Geological Survey)
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 Now the South Platte becomes a plains river, a winding, sand-bottomed wandering thing. CotWater in the South Platte River is used tonwood trees line its banks, with long-ago shade multiple times as it flows through the providing respite for travelers, both Native and Eubasin. A drop of water may be used ropean. Irrigation canals are almost as prolific as the in a kayak course, then diverted into cottonwoods, diverting river water to give hope to a municipal system in Denver, then returned to the river by a wastewater thirsty crops and dusty landowners. The life of the treatment plant, then diverted by an river has changed. A free-spirited, rowdy mounirrigation ditch for use on a vegetable tain child has become a hunched-over, overworked crop, then returned to the groundwater system, then pumped onto a crop of stream. Eventually, the South Platte River exits the corn, then returned to the South Platte Eastern High Plains near Julesburg and joins the to be diverted by another irrigation North Platte River in the state of Nebraska. ditch, and then diverted and consumed Humans have constructed numerous reservoirs by a power-generating plant. We will say it again—the South Platte is a along the South Platte River, including Cheesman workhorse river. and Chatfield reservoirs upstream of Denver and offchannel reservoirs including Barr, Milton, Riverside, Empire, Prewitt, North Sterling, and Julesburg reservoirs. In 2005 approximately 1 million acres were irrigated in the basin, with corn, alfalfa, sugar beets, and pinto beans as major crops. Large feedlot operations are prevalent, especially in the Greeley and Yuma areas. Vegetable crops such as sweet corn, cabbage, potatoes, cucumbers, and carrots are common along the U.S. Highway 85 corridor between Denver and north of Greeley in Weld County. Mu l t i p l e U s e s
 
 Arkansas River The Arkansas River (Algonkian Tribe word meaning South Wind) is Colorado’s largest river basin and the fourth longest river in the United States, draining around 28,000 square miles in Colorado (Figure 1.8). It starts in Lake County, high in the mountains near Leadville on the eastern slope of Mt. Elbert. The Arkansas River flows for over 1,450 miles, pressing through Colorado, Kansas, Oklahoma, and Arkansas before it joins the Mississippi River at the historic site of Napoleon, Arkansas. The river drains most of the southeast portion of Colorado and includes tributary streams such as the Cuchara, Apishapa, Purgatoire, and Huerfano rivers and Fountain and Big Sandy creeks. The Arkansas is the longest tributary flowing into the Mississippi River. Major reservoirs in the Arkansas Basin in Colorado include Pueblo, John Martin, Great Plains Reservoir System, and Twin Lakes reservoirs and Turquoise Lake.8 The Arkansas River leaves the state near Holly, at an elevation of 3,350 feet—a drop of over 10,000 feet from its starting point. Ten major trans-mountain diversions into the Arkansas River divert 150,000 acre-feet annually. Mining, tourism, and recreation are the primary economic activities in the upper basin, while irrigated agriculture is the predominant land
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 1.8 Arkansas River (reprinted from the Ground Water Atlas of Colorado, Special Publication 53, by Ralf Topper and others, ©2003, with permission from the Colorado Geological Survey)
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 use in the lower basin counties, with approximately 500,000 acres irrigated. In 1833 William and Charles Bent, The Arkansas River is similar in many ways to its along with Ceran St. Vrain, built a northern cousin. Like the South Platte, the Arkantrading post near present-day La Junta sas begins as a high mountain stream and provides along the Arkansas River. They traded wild rides for kayakers and rafters. Screams of exciteprimarily with the Southern Cheyenne and Arapaho Indians for buffalo robes.9 ment can be heard from the river as it flows through They used water from the Arkansas Salida and Buena Vista. It, too, becomes an urban River to irrigate about forty acres of stream, winding through Pueblo past painted walls ground for vegetables. Wandering livestock and pilfering travelers, however, of concrete that protect the town’s river valley from ended this first attempt at irrigation destructive floods. The river continues east, workalong the Arkansas River.10 ing for irrigators, but it is sometimes wrestled from the stream by urban interests for use in Colorado Springs and Aurora. It leaves the state near Holly, a tired river, much like the South Platte at Julesburg. E a r ly S e t t l e m e n t
 
 Rio Grande The Rio Grande (Spanish for Big River) begins as a clear, spring- and snow-fed mountain stream in the Rio Grande National Forest of San Juan County, 12,000 feet above sea level. From the San Juan Mountains west of Creede, it flows southeasterly for 175 miles in Colorado, through Alamosa and then south to the New Mexico border southeast of Manassa (elevation 7,683 feet) (Figure 1.9). Past New Mexico, the Rio Grande forms the border between Mexico and Texas, becoming one of the longest rivers in the United States. Major reservoirs along the Rio Grande in Colorado include Grande, La Jara, Platoro, and Continental reservoirs and San Luis Lake. Major tributaries of the Rio Grande include the Conejos and Alamosa rivers. Average annual precipitation routinely exceeds fifty inches in the San Juan Mountains on the west edge of the Rio Grande Basin. However, less than thirty miles to the east, the high mountain desert of the San Luis Valley often receives less than eight inches per year. Alfalfa and potatoes are major irrigated crops in this area. Colorado River The Colorado (Spanish for reddish colored) River has its headwaters in Rocky Mountain National Park in Grand County, north of Grand Lake. It flows in a generally westerly direction for 230 miles through Grand, Eagle, Garfield, and Mesa counties before exiting Colorado at the Utah border west of Fruita (Figure 1.10). Tributaries include the Blue, Eagle, Fraser, and Roaring Fork rivers. Elevations range from over 13,000 feet at its headwaters to about 4,300 feet west of Grand Junction.
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 1.9 Rio Grande (reprinted from the Ground Water Atlas of Colorado, Special Publication 53, by Ralf Topper and others, ©2003, with permission from the Colorado Geological Survey)
 
 1.10 Colorado River (reprinted from the Ground Water Atlas of Colorado, Special Publication 53, by Ralf Topper and others, ©2003, with permission from the Colorado Geological Survey)
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 Precipitation ranges from over forty-five inches per year in the mountainous high country to less than ten inches annually in the Grand Junction area. The Colorado River is one of the great rivers of the United States. Agriculture and recreation are the dominant water uses within the basin in Colorado. Around 300,000 acres are irrigated annually, with fruit orchards, corn, and wheat prevalent. Recreation abounds, with rafting, kayaking, and fly-fishing boosting local economies. The Colorado is the state’s largest river. Over 4.5 million acre-feet of Colorado River water leave the state each year—three times the amount that leaves the state from the Yampa, the state’s second largest river, and almost eight times the amount leaving the state from the South Platte and Arkansas rivers combined. Water diversions out of the basin to Eastern Slope areas are significant. Generally, between 450,000 and 600,000 acre-feet of Colorado River water are diverted annually through trans-basin diversions to the Front Range of Colorado. Proposals for additional diversions are unpopular among many residents within this river basin. White/Yampa Rivers The White and Yampa rivers are located in northwestern Colorado and are tributaries of the Green and Colorado rivers (Figure 1.11). The Yampa has its headwaters in the Flat Top Wilderness area and Routt National Forest. It flows past the towns of Steamboat Springs (elevation 6,728 feet) and Craig (elevation 6,186 feet), then joins the Green River at Dinosaur National Monument northwest of Rangely (elevation 5,230 feet). The White River also originates in the Flat Top Wilderness area, flows past the towns of Meeker and Rangely, then joins the Green River in Utah. Major tributaries include the Little Snake, Williams Fork, Elk, and Bear rivers and Fortification, Elkhead, Piceance, Yellow, and Douglas creeks. Major reservoirs in Colorado include Elkhead, Stagecoach, and Kenny reservoirs and Steamboat Lake. Precipitation in the region varies from less than S t r e a m F l o w D ata ten inches per year along the Utah border to more See the Colorado Division of Water than fifty-five inches annually in the Park Range to Resources Web site, http://water. state.co.us/, and click on “Real-time the east. Irrigation, recreation, and power generation stream flow” for information on are the major water uses along the White and Yampa stream flow levels across Colorado. rivers. Evaporation/Transpiration
 
 Colorado’s high elevation and sunny climate create high evaporation rates across the state, particularly in the Western Plateaus region. On average, the annual potential evaporation rate in Colorado ranges from approximately forty-five inches
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 1.11 White and Yampa rivers (reprinted from the Ground Water Atlas of Colorado, Special Publication 53, by Ralf Topper and others, ©2003, with permission from the Colorado Geological Survey)
 
 Colorado Climate, Geology, and Hydrology
 
 in the west-central areas of the Western Plateaus to about eighty-five inches in the extreme southeastern corner of the state.11 Evaporation occurs from rivers, lakes, ponds, and land surfaces and also from plants in the form of transpiration. Transpiration occurs when water molecules leave plant tissue and enter the atmosphere. In areas of abundant rainfall, transpiration rates are fairly constant and vary with the growing season. However, transpiration in dry regions varies greatly by root depth. Shallow-rooted plants can wither and die from a lack of water, but deep-rooted plants— such as cottonwood trees and tamarisk—can tap into deeper sources of groundwater to survive. These deep-rooted, water-loving plants are called phreatophytes and are often found along river corridors. Colorado’s Groundwater Hydrology
 
 Sir Edmond Halley
 
 Concern over evaporation rates is not a recent phenomenon. Around 1701 the English astronomermathematician Sir Edmond Halley conducted experiments to estimate evaporation from the Mediterranean Sea. On hot summer days he set out several small pans filled with water and calculated the amount of water lost daily. With those data he estimated the amount of surface water lost through evaporation from the Mediterranean. Today, the U.S. Weather Service and others use similar devices (called Class A Evaporation Pans) to calculate evaporation rates. Later research validated Halley’s work on evaporation loss. He later branched out into other fields of research and discovered the comet that carries his name today.12
 
 Groundwater has been used for domestic, public, and industrial uses in Colorado since the mid- to late 1800s, and today it provides about 18 percent of Colorado’s water supply needs.13 The source of all groundwater is precipitation—some of which occurred as recently as a few days ago and in other cases thousands of years ago. Groundwater is not available in all locations because of impervious (water-tight) clay, shale, or other rock formations or simply because of a lack of precipitation in semiarid regions of Colorado. Groundwater is water from rain, snowmelt, streams, and the like that has soaked into the ground to fill openings within geologic material such as soil, rock, sand, gravel, and clay. The openings, called porosity, may be the spaces between the individual mineral grains or grains of sand, gravel, and other elements that make up the soil, sediment, or rock; or they may be fractures or cracks within the rocks. Below the water table, all of the porosity is filled with water. Above the water table, the porosity contains both air and whatever water is available from rainfall, snowmelt, and similar factors that is moving downward under the influence of gravity. Aquifers
 
 An aquifer is a water-bearing geologic formation that can provide usable amounts of water. The word “aquifer” comes from the Latin words aqua, meaning
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 Aquifer T ypes
 
 Water found just below the land surface is called soil moisture (or soil water). The soil is considered part of the vadose zone (from the Latin word vadosus, meaning “shallow”) because the porosity contains both soil moisture and air. The soil and rock below the water table are considered part of the saturated zone because all the pore space is filled with water. The rooting area for most plants is the vadose zone. Three types of aquifers are of particular interest in Colorado: (1) alluvial—alluvium deposited in modern stream valleys (e.g., the South Platte Aquifer); (2) sedimentary—continuous sedimentary layers deposited in the geologic past (e.g., Tertiary sediments in the Denver Basin); and (3) cystalline—igneous and metamorphic rocks that form many mountain ranges. These rocks are often not permeable, so aquifers are typically fault and fracture zones.
 
 “water,” and ferre, meaning “to bear or carry.” To qualify as an aquifer, the material must have porosity (openings) to contain water. The porosity of aquifers may range from 3 or 4 percent to 30 percent or more. Aquifers must also be permeable so the water can flow into a well that might be drilled. Permeability is a measure of the ease with which water will flow through the material. Aquifer materials include sand, gravel, sandstone, limestone, and fractured rock. The extent of groundwater storage can be determined by the saturated thickness (the vertical measurement of an aquifer that contains groundwater) and porosity of a geologic formation. An aquifer may only have a “thickness” of a few feet of groundwater, or it may be hundreds of feet thick. The South Platte River Alluvial Aquifer, for example, has a saturated thickness of about 20 feet near Denver, but it is over 200 feet thick near Julesburg.14 Aquifers are similar to surface watersheds (also known as river basins) in that both are basic geographic areas of water management. In Colorado, laws of groundwater management vary by type of aquifer. We discuss these legal differences in Chapters 5 through 8.
 
 Alluvial Aquifers Water-bearing sedimentary materials are found along river valleys such as the South Platte and Arkansas. Groundwater located in this material is often hydraulically connected to an adjacent surface stream. If so, this is called an alluvial aquifer (also referred to as tributary aquifers) because groundwater in the aquifer contributes to stream flow and vice versa. Examples of alluvial aquifers in Colorado include all or portions of the river valleys of the Republican, Arkansas, South Platte, Colorado, Yampa, White, Gunnison, San Juan, and Dolores Rivers. Alluvial aquifers can enhance the flow in adjacent streams (Figure 1.12). High groundwater levels can allow some groundwater to move slowly into an adjacent streambed. In this situation the stream is considered a “gaining stream” because groundwater provides a base flow to the surface stream. The South Platte River east of Greeley is often a gaining river during winter months because of the inflow of significant amounts of alluvial groundwater from the adjacent alluvial aquifer. By contrast, the Arkansas River is a “losing stream” during some times of the year. During dry summer months, localized groundwater pumping can cause river water to
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 1.12 Alluvial aquifer diagram (reprinted from the Ground Water Atlas of Colorado, Special Publication 53, by Ralf Topper and others, ©2003, with permission from the Colorado Geological Survey)
 
 infiltrate from the Arkansas River into the adjacent alluvial aquifer.15 (Similar conditions can exist along the South Platte River.) A disconnected stream is one that has no effect on, and gains no flow from, groundwater. Well drilling has been extensive in Colorado’s alluvial aquifers. Over 3,400 wells have been drilled in the Lower Arkansas River Valley Tributary Aquifer, and
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 1.13 Pumping well near stream (reprinted from the Ground Water Atlas of Colorado, Special Publication 53, by Ralf Topper and others, ©2003, with permission from the Colorado Geological Survey)
 
 the number is over 12,000 in the South Platte. Over 90 percent of the wells along the Arkansas were completed to depths of less than 120 feet, with an average depth of only 58 feet. The Arkansas and South Platte River basins contain thousands of high-capacity irrigation wells that pump great amounts of alluvial groundwater (Figure 1.13). Well pumping rates are commonly in the 3,000 gallons per minute (gpm) range, while 5,000 gpm is not unusual. In comparison, the Colorado River Basin has over 1,300 wells drilled into its alluvium, with yields ranging from 1 to 1,600 gpm. Approximately 90 percent of these wells have a yield of less than 50 gpm.16
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 Groundwater Recharge in Alluvial Aquifers Alluvial aquifers, by their geologic composition and location near flowing streams, tend to recharge annually through several possible means. A common method of alluvial aquifer recharge is from flood events. High water, generally from the spring snowmelt, occasionally escapes a stream’s riverbanks and floods adjacent lowlands. Some floodwaters infiltrate underground and replenish alluvial aquifer levels. Another common method of recharge is from infiltration (seepage) of unlined irrigation ditches (canals). Most irrigation ditches in Colorado are carved waterways that follow the contours of the land to deliver water to fields. Water infiltration from the ditch bottom as it travels between a stream and a field can vary from 10–15 percent to over 50 percent of the water diverted from a stream. This “ditch loss” seeps through the bottom of the ditch and recharges the alluvial aquifer of the stream. Other sources of alluvial aquifer recharge include water purposefully diverted into recharge ponds, into empty irrigation ditches, and down dry creek beds for later use. Sedimentary Aquifers A second major type of aquifer in Colorado is the sedimentary aquifer—almost continuous sedimentary layers deposited in the geologic past (e.g., Tertiary sediments in the Denver Basin). Sandstone, shale, and limestone are types of sedimentary material. The Denver Basin, High Plains (Ogallala), San Luis Valley, and Rio Grande aquifers are primary sedimentary aquifers found in Colorado (Figure 1.14). Denver Basin. A very extensive complex of non-tributary groundwater is found in the Denver Basin (Figure 1.15). This region consists of four aquifers found in geological layers, from southeast of Colorado Springs to north of Greeley, and extends from the base of the Front Range mountains eastward for approximately fifty–eighty miles to Limon and the Eastern High Plains. The Denver Basin area encompasses approximately 6,700 square miles and 60 percent of the state’s population. This region has placed great demands on the limited groundwater supplies. The Denver Basin is a unique geologic formation composed of aquifers (waterbearing formations) that lie on top of the other layers. Between each pair of layers is a confining layer that separates the formations. This groundwater accumulated over millions of years. Around 70–80 million years ago, most of Colorado was in the middle of a marine seaway that extended north to south across the middle of North America. Between 70 and 50 million years ago, a period of mountain building caused portions of the earth’s crust to be uplifted to form major mountain ranges, including what we now call the Front Range and the Sangre de Cristo
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 1.14 Sedimentary aquifers (reprinted from the Ground Water Atlas of Colorado, Special Publication 53, by Ralf Topper and others, ©2003, with permission from the Colorado Geological Survey)
 
 Range. As these mountains were uplifted, the area to the east—including most of eastern Colorado— The rocks that form Long’s Peak are the subsided. Sediment (sand, gravel, and mud) derived same type of rocks found beneath the from erosion of the uplifted mountains was carried Denver Basin. eastward into the subsiding Denver Basin and deposited as layers of sand alternating and interfingering with layers of mud. These layers of sand, deposited over 50 million years ago, form important aquifers in the Denver Basin known as the Dawson, Denver, Arapahoe, and Laramie–Fox Hills aquifers (Figure 1.16). During glacial times, which ended approximately 12,000 years ago, flows from melting glaciers created large ancestral streams that eroded valleys across the Denver Basin and deposited sand and gravel on the valley bottoms. Those streams still exist, although they are much smaller, and the gravels in the valley bottoms comprise many of the alluvial aquifers in eastern Colorado.17 The Denver Basin region receives, on average, about 5 million acre-feet of water as precipitation, but approximately 99 percent of that water is lost to evaporation or surface water runoff to area streams. This leaves about 40,000 acre-feet of average annual recharge for the Denver Basin aquifers.18 Because of the low rate of recharge in relation to the high level of withdrawals, the Denver Basin aquifers are generally considered nonrenewable. Bottom of the Sea?
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 1.15 Denver Basin (reprinted from the Ground Water Atlas of Colorado, Special Publication 53, by Ralf Topper and others, ©2003, with permission from the Colorado Geological Survey)
 
 The first groundwater formation of the Denver Basin—downward from the land surface—is the Dawson Aquifer. It covers approximately 1,400 square miles between Denver and Colorado Springs and has a total thickness ranging from a few feet to 1,200 feet. The water-yielding thickness (or saturated thickness) is ap-
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 proximately 400 feet at the deepest portion of the formation. The Dawson is the least-used aquifer in the Denver Basin because of its low water-yielding capacity. The Denver Aquifer is located below the Dawson Aquifer. It extends for 3,000 square miles beneath the city of Denver and south to Colorado Springs. The formation ranges in thickness from 800 to 1,000 feet, although the saturated thickness is generally only 100 to 350 feet. Well yields are generally low, in the 20–50 gpm range. The Arapahoe Aquifer is located beneath the Dawson and Denver aquifers. It extends for 4,700 square miles from Fort Lupton to Colorado Springs. Well yields of 300 gpm are common, and yields as high as 700 gpm have been reported. Such high yields have led to extensive use of the Arapahoe Aquifer as a primary source of water for several water districts and municipalities in Douglas County. An estimated 90 million acre-feet (29.3 trillion gallons) of recoverable water resides in the Arapahoe Aquifer. The Laramie–Fox Hills Aquifer is located at the bottom of the Denver Basin and has an estimated 102 million acre-feet (33.2 trillion gal) of water stored within it. The aquifer extends from Greeley to Colorado Springs and east to Limon, for a total of approximately 6,700 square miles. Typical wells produce 100–150 gpm, although yields of 300 Artesian Wells gpm have been reported.20 Water from the Denver Basin has been Groundwater levels have actually increased in utilized for over a century. Some of the first wells from the Arapahoe Aquifer some areas of the uppermost aquifer, the Dawson. Rewere drilled in downtown Denver in charge from lawn irrigation, created by the region’s 1883. Artesian conditions (a spring housing boom, has become significant. However, flowing at the land surface as a result of in other areas of the Dawson Aquifer, significant pressure within the aquifer) were prevalent during this period, and flowing declines have occurred—as much as 107 feet near artesian water was used in decorative Parker. The Denver Aquifer has also experienced fountains, to power elevators, for drinkboth rises and declines in its levels. An observation ing water, and to create music. The Brown Palace on Broadway in well near the U.S. Air Force Academy, north of Coldowntown Denver continues to serve orado Springs, experienced a water-level increase of artesian water to guests from a well in 270 feet between 1995 and 2000. During that same the hotel basement. The well goes down time period, a well owned by the Meridian Water 720 feet. Trinity United Methodist Church at 1820 Broadway (across the and Sanitation District near Happy Canyon had a street from the Brown Palace) used the groundwater-level decline of 161 feet.21 The Denver pressure of flowing artesian water to Aquifer does receive some localized recharge warun the bellows of its organ, installed in 1888 by New York’s Roosevelt ter from lawn return flows from new subdivisions, Organ Works. The organ was powered where the aquifer lies near the land surface. by a dynamo (today called an electric The Arapahoe Aquifer experienced significant generator) turned by a water wheel declines ranging from 100 to nearly 300 feet durpowered by the artesian well in the church basement.19 ing the 1990s. This trend continues as a result of extensive development along the I-25 urban corridor,
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 1.16 Cross-sections: Denver Basin (reprinted from the Ground Water Atlas of Colorado, Special Publication 53, by Ralf Topper and others, ©2003, with permission from the Colorado Geological Survey)
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 particularly between the Denver Tech Center and south to Castle Rock in Douglas County. The Laramie–Fox Hills Aquifer is also experiencing heavy use, with associated groundwater declines exceeding 250 feet in areas around Parker. Declines of 50 feet or more are evident around Brighton, in Elbert County, and in central El Paso County.22 The exploding growth experienced by El Paso, Douglas, Jefferson, Elbert, Arapahoe, and Adams counties has placed tremendous demands on the groundwater of the Denver Basin. Historically, these aquifer systems were tapped as sources of drinking water in the late 1800s, with about 80 wells drilled in the Denver and Arapahoe aquifers west of Denver by the mid-1880s.23 By 1890, an estimated 400 wells had been drilled into these formations.24 According to a U.S. Geological Survey study in 1985, total cumulative pumping from these aquifers was approximately 36,000 acre-feet (11.7 billion gal) from approximately 12,000 wells. At that time, 53 percent of the water was used for municipal water systems, and 34 percent was used for agriculture.25 As of 2001, approximately 33,700 wells had been drilled in the Denver Basin, with an annual withdrawal rate of nearly 445,000 acre-feet (145 billion gal) estimated in 1995. Primary uses are for municipal systems as well as private domestic and industrial water facilities.26 This significant increase in groundwater usage from the Denver Basin aquifers is severely straining the region’s future water resources. High Plains Aquifer. The High Plains Aquifer (also called the Ogallala, pronounced Oh-ga-LA-la) is an extensive 174,000-square-mile formation located in portions of eight states (Colorado, Wyoming, South Dakota, Nebraska, Kansas, Oklahoma, New Mexico, and Texas; Figure 1.17). It is one of the largest aquifers in the world, with approximately 9 percent (14,900 square miles) located in eastern Colorado. In Colorado, it extends from the Wyoming and Nebraska borders south to Colorado’s border with Oklahoma and includes all or portions of Weld, Logan, Sedgwick, Phillips, Washington, Yuma, Lincoln, Kit Carson, Cheyenne, Kiowa, Prowers, Las Animas, and Baca counties. Communities that rely on the High Plains Aquifer include Akron, Holyoke, Wray, Yuma, Burlington, Cheyenne Wells, and Springfield. The thickest part of the High Plains Aquifer in Colorado, around 500 feet, is located in Washington and Yuma counties. In other northern counties, thicknesses average from about 250 to 350 feet. To the south of the Arkansas River, aquifer thickness is in the 50–150-foot range, with many areas unsaturated (containing no usable water). Generally, the thickness of the High Plains Aquifer increases as it approaches the border near Nebraska and Kansas. Almost all land use in the region is agricultural, with most groundwater withdrawals for crop production—primarily corn, wheat, and sugar beets. The 2000
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 1.17 High Plains Aquifer (reprinted from the Ground Water Atlas of Colorado, Special Publication 53, by Ralf Topper and others, ©2003, with permission from the Colorado Geological Survey)
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 Au t o m a t e d I r r i g a t i o n
 
 The concept of automated irrigation is not new. As early as 1878, French engineer John Winebrenner obtained a patent for a water-carrying pipeline that was pulled in a circular motion by horses. This early use of horsepower delivered water to fields—like a giant clock hand that rotated around a central pivot point.27 Frank Zybach’s automated center pivot irrigation system was also simple—place an elevated pipe on towers with wheels at the base, rotate the towers around a fixed pivot point, place nozzles at set intervals, and add water (Figure 1.18). Water pressure powered the system. The trick was to keep the towers nearest the pivot point from rotating too fast and towers at the end of the system from moving too slowly. Zybach’s invention greatly reduced labor costs and provided irrigation water to flat and hilly farmlands. Corn, soybeans, sugar beets, wheat, alfalfa, and a host of other crops sprouted across eastern Colorado and the Midwest.
 
 census listed fewer than 80,000 people living in this area. However, over 15,000 wells are located in the High Plains Aquifer of Colorado. Around 600,000 acres are irrigated from 4,800 of those wells. The other 10,000 wells are used for stock watering, domestic use, and municipal water purposes. Well yields range from less than 25 gpm to more than 1,000 gpm, particularly in Yuma and Washington counties. Center pivot irrigation systems are a dominant feature of the High Plains Aquifer and can be attributed to inventor Frank Zybach of Strasburg, Colorado. He received a patent for the design in 1952 and with this system changed the face of the High Plains region in Colorado and other regions worldwide. Center pivot systems require a reliable source of water, and the High Plains Aquifer is such a source. However, because of limited precipitation in Eastern Colorado, recharge for the High Plains Aquifer is minimal. This lack of groundwater recharge has caused the aquifer to be mined (depleted faster than it can be replenished with recharge) in some areas. Water-level declines as great as forty feet have occurred in the Yuma and Cheyenne Wells areas.
 
 San Luis Valley and Rio Grande Basin aquifers. Alamosa, Monte Vista, and Del Norte are at the center of a very extensive, geologically complex aquifer system in south-central Colorado. The San Luis Valley is at the base of the San Juan (Spanish for St. John) and Sangre de Cristo (Spanish for Blood of Christ) mountains. These majestic peaks provide the backdrop for the region’s multifaceted surface/groundwater system. The northern part of the valley is called the Closed Basin because it is nontributary (limited surface water outflow) to adjacent rivers or streams. However, the Rio Grande does receive groundwater from its adjacent alluvial aquifer as it crosses the valley. In 1980 construction began on a project to salvage shallow groundwater from the Closed Basin that was being lost to evaporation and transpiration. The project includes installation of wells, pumping plants, and a canal to salvage groundwater within the Closed Basin for delivery to the Rio Grande. Additional work includes improving wildlife habitat, fishing, and recreation benefits. In Colorado, groundwater is considered non-tributary if pumping from it will have little or no effect on a surface stream (see Chapter 6). Good examples are the
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 1.18 Zybach Center Pivot (courtesy, Valmont Industries, Inc.)
 
 Denver Basin, the High Plains (Ogallala) Aquifer, and the Closed Basin in the San Luis Valley. As discussed earlier, a tributary aquifer is an alluvial aquifer that is hydraulically connected to a stream (groundwater levels in a tributary aquifer affect stream flow, whereas groundwater levels in a non-tributary aquifer do not). Groundwater Recharge in Sedimentary Aquifers Natural recharge in sedimentary aquifers is slower than it is in an alluvial aquifer composed of gravel, sand, and silt, but it does occur. The Dawson Formation of the Denver Basin, for example, has coarse-grained material that enables deep percolation to occur. However, the region’s semiarid climate, with fifteen to sixteen inches of precipitation per year, provides far less moisture than the potential annual evaporation from the land surface. Therefore, large amounts of precipitation either evaporate from the land surface or are consumed by vegetation before they can percolate belowground. The area’s changing land use—from native vegetation to homes, streets, and commercial buildings—also inhibits natural recharge potential. By contrast, irrigation water applied to lawns, parks, and golf courses in the region provides some recharge to the Dawson and Denver aquifers at points where the formations lie at the land surface. Artificial recharge through the use of deep injection wells has been used in the Willows Water District with relative success. Water quality and temperature are constraining factors in large-scale deep injection well recharge programs.
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 1.19 Fractured rock aquifers (reprinted from the Ground Water Atlas of Colorado, Special Publication 53, by Ralf Topper and others, ©2003, with permission from the Colorado Geological Survey)
 
 The primary source of recharge for the High Plains Aquifer is infiltration from rain and snow. Limited recharge also occurs from streambed infiltration and percolation from irrigation water. However, high evaporation rates and low precipitation limit the amount of recharge that occurs in this region. An estimated 0.85 inches of precipitation per year actually enters the High Plains Aquifer as recharge.28 Cr ystalline Aquifers
 
 The third major aquifer type in Colorado is the crystalline aquifer, found in the Central Mountains region. The crystalline rocks include both igneous and metamorphic rocks and typically form many of Colorado’s mountain ranges. Igneous rocks are formed from the solidification of molten magma, which may erupt to form volcanic rocks or solidify underground to form igneous rocks such as granite. Metamorphic rocks are produced by subjecting preexisting igneous or sedimentary rocks to high temperatures and pressures so they are changed in both appearance and mineralogy. Because igneous and metamorphic rocks are typically formed of tightly interlocking mineral grains, they lack porosity and do not make good aquifers. Aquifers in these rocks are therefore usually formed where fissures and fractures in the rocks provide good locations for groundwater to occur in mountainous regions (Figure 1.19). Most of the domestic groundwater
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 supply for wells located in mountainous regions of the state comes from crystalline aquifers.29 Crystalline aquifers provide limited, low-yielding sources of domestic water for cabins, summer camps, retreat facilities, and other small communities in the state’s mountainous regions. The rocks are complexly deformed and have fractures that are highly variable, so it can be very difficult to find groundwater in these locations. Approximately 36,000 water supply wells have been completed throughout the Central Mountains. Groundwater Recharge in Cr ystalline Aquifers
 
 Groundwater recharge occurs from precipitation and melting snow. Surface water infiltrates through vertical fractures in the rocks and migrates downward under the force of gravity or atmospheric pressure. This downward movement continues along rock fractures and fissures, while horizontal fractures can provide storage capacity. Groundwater recharge in the Central Mountains is fairly limited. High elevations and bright sunlight create high levels of evaporation and transpiration, causing much precipitation to be lost to the atmosphere and limiting opportunities for recharge. In addition, recharge for a specific well generally occurs in the vicinity of that well. Variable snowpack and rainfall directly affects future groundwater availability. The result is a delicate balance between domestic water use and replenishment of limited groundwater supplies. Seasonal groundwater-level changes are common in mountain locations. Groundwater levels are generally higher in the spring and early summer—after the spring runoff—and lower in the fall and winter. Frozen ground and snow prevent recharge from occurring during the winter months. Notes 1. Ralf Topper, Karen L. Spray, William H. Bellis, Judith L. Hamilton, and Peter E. Barkmann, Ground Water Atlas of Colorado, Special Publication 53 (Denver: Colorado Geological Survey, 2003), 7. 2. Nolan J. Doesken, Roger A. Pielke Sr., and Odilia A.P. Bliss, Climate in Colorado, Climatography of the United States 60 (Fort Collins: Colorado Climate Center, updated January 2003). 3. Nebraska State Historical Society, “Stephen H. Long, 1800–1849,” www.nebraskastudies.org, accessed May 2008. 4. PBS, “Long Expedition, Omaha, Nebraska,” Episode 11, 2005, http://www.pbs.org/opb/ historydetectives/pdf/311_longexpedition.pdf, accessed April 2008. 5. Doesken, Pielke, and Bliss, Climate in Colorado.
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 6. James A. Michener, Centennial (New York: Random House, 1974), 65. 7. Topper et al., Ground Water Atlas, 36. 8. “Colorado Water Knowledge,” Colorado State University, http://waterknowledge.colostate.edu, accessed February 2006. 9. “Bent’s Old Fort,” National Park Service, U.S. Department of the Interior, http://www. nps.gov/beol/, accessed February 2006. 10. David Lavender, Bent’s Fort (Lincoln: University of Nebraska Press, 1954), 179. 11. R. K. Farnsworth, E. S. Thompson, and E. L. Peck, Evaporation Atlas for the Contiguous 48 United States: NOAA Technical Report NWS 33 (Washington, D.C.: U.S. Department of Commerce, National Oceanic and Atmospheric Administration, National Weather Service, 1982). 12. Thomas V. Cech, Principles of Water Resources (Hoboken, N.J.: John Wiley & Sons, 2nd ed., 2005), 34. 13. Topper et al., Ground Water Atlas, 1. 14. Id., 38. 15. Id., 51, 58–59. 16. National Science Foundation, www.nsf.gov/news, accessed September 2006. 17. Brian M. Fagan, Ancient North America: The Archeology of a Continent (London: Thames and Hudson, 1991), 92. 18. S. G. Robson and E. R. Banta, Ground Water Atlas of the United States, Segment 2—Arizona, Colorado, New Mexico, Utah (Reston, Va.: U.S. Geological Survey Hydrologic Investigations Atlas HA-730-C, 1995). 19. Trinity United Methodist Church, www.trinityumc.org/history.html, accessed September 2006. 20. Topper et al., Ground Water Atlas, 87–88. 21. Id., 89–90. 22. Colorado Division of Water Resources, Water Levels in the Denver Basin Bedrock Aquifers (Denver: Office of the State Engineer, 2000). 23. S. G. Robson, Bedrock Aquifers in the Denver Basin, Colorado: A Quantitative WaterResources Appraisal, U.S. Geological Survey Professional Paper 1257 (Denver: U.S. Geological Survey, 1987), 73. 24. S. F. Emmons, W. Cross, and G. H. Eldridge, Geology of the Denver Basin in Colorado, U.S. Geological Survey Monograph 27 (Washington, D.C.: U.S. Geological Survey, 1896). 25. Robson and Banta, Ground Water Atlas, 73. 26. Topper et al., Ground Water Atlas, 95. 27. The Groundwater Foundation, Rainmakers (Lincoln, Neb.: The Groundwater Foundation, 2005), 11. 28. Topper et al., Ground Water Atlas, 151. 29. Id., 6.
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 chapter two
 
 Early Water Use and Development
 
 Water Use and Development in Colorado Chapter 1 provided a summary of Colorado’s physical resources—the canvas on which the human drama of water law unfolds. From the earliest times, Colorado residents have depended on the region’s capricious streams to develop cultures, customs, and laws that facilitate humankind’s interaction with the environment and provide a vehicle for the distribution of Colorado’s scarce water resources. This chapter traces humankind’s interaction with Colorado’s water resources from 10,000 B.C. to the present. It examines the lives and cultures of the state’s earliest residents and how they interacted with their natural environment. It traces the broad historical outlines of early European settlement, statehood, and the development of water usage during these formative periods. Finally, it examines selected current situations that highlight the evolving nature of humankind’s interaction with Colorado’s landscape. It is a historical tour of the Colorado landscape, laying 37
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 T h e De n t , L i n d e n m e i r , a n d Kaplan-Hoover Sites
 
 Three of the most important North American Paleo-Indian archaeological sites are located in northeastern Colorado. The Dent site—a Clovis site located near Milliken, southwest of Greeley—contained a Clovis point among mammoth bones. This remarkable find has given credence to the conclusion that these peoples were actively hunting mammoths, as opposed to merely scavenging dead animals.7 The Lindenmeir site—located in the dry, rolling foothills northwest of Fort Collins—was one of the earliest discovered Folsom sites.8 At the time it was occupied, it would have been a sheltered meadow and marshland. A nearby spring provided access to hunting and foraging in the mountains to the west and access to the plains on the east. A portion of the site was excavated and contained multiple layers of bison bones, fire pits, and stone implements—indicative of a favorite seasonal campsite. The site was later occupied during the Plains Archaic period. Much of the site remains to be excavated. The Kaplan-Hoover site—located in a ravine overlooking the Cache la Poudre River (French phrase meaning hiding place of the powder) near modern-day Windsor—is the largest Plains Archaic bison kill site ever discovered.9 Remains found there indicate that a group of Plains Archaic hunters, working in unison, gathered approximately 200 bison in the floodplain of the Cache la Poudre River. There, they herded them into a steep ravine so they could be dispatched with spears. Normally, Plains Archaic hunters consumed every portion of a downed bison. For reasons unexplained, these hunters took only the choice cuts of the bison and left the remainder of the animals to be eaten by scavengers.
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 the foundation for specific lessons in water law in later chapters. Ancient Residents
 
 Archaeological sites along Colorado’s eastern Front Range indicate that early people groups focused their activities along the region’s perennial streams. The earliest inhabitants of Colorado were the Clovis (10,000–9000 B.C.), Folsom (9000–8000 B.C.), Plano (8000–5500 B.C.), and Plains Archaic (5500 B.C.–A.D. 0) peoples, so named for the type of spear points they created.1 Archaeologists believe these nomadic people lived in small family-based clans, subsisting on a diet composed of large mammals and seasonal flora.2 Campsites are often found in the vicinity of modern-day streams or springs near a “kill site”—an accumulation of bones, projectile points, and other tools that reflect the killing and processing of large mammals.3 These groups tended to visit favorite sites repeatedly, leaving evidence in the form of large mammal remains, stone and bone tools, and fire pits.4 At the time the Clovis people wandered Colorado’s plains and foothills, the climate was much cooler and wetter than it is today. Much of Colorado’s Front Range was covered with forests and tall-grass prairies—a far cry from the near desert conditions that exist east of the Rocky Mountains today. The climate gradually became drier and hotter during the Folsom and Plano eras, causing a shift from forests and tall-grass prairies to a steppe environment and then to the semiarid desert of historic times. These climatic changes probably caused the extinction of the woolly mammoth, the Clovis’s favorite game species, as well as the prehistoric bison, the Folsom peoples’ preferred prey. During the Plains Archaic period, today’s bison—a much smaller species than the Pleistocene bison hunted by Folsom peoples— became the staple game species.5
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 Archaeologists believe the smaller family-based groups of the Clovis, Folsom, Plano, and Plains Archaic cultures assembled periodically in locations that provided abundant freshwater and game to trade and where they could perform religious ceremonies, renew clan relationships, and engage in courtship.6 The lush river bottoms of Colorado’s ancestral streams—the South Platte, the Arkansas, and their tributaries—would have provided ideal camping spots for these gatherings. In fact, the rivers frequently served a similar purpose for the descendants of these early people—the Native American cultures of the plains. The first indication of settled communities in Colorado, as opposed to the wandering hunter-gatherer lifeway of the Plains Archaic peoples, is found in southwestern Colorado. Here, for reasons not entirely clear in the archaeological record, hunter-gatherer basket maker groups began to intentionally cultivate corn between 1500 and 1000 B.C.E.10 It is likely that the notion of agriculture, as well as the seeds, came from the more developed Mesoamerican cultures to the south. The climate and topography in the region, which is located in the vicinity of modern-day Cortez, were similar to what they are today—dry mesas, deep arroyos holding life-giving springs, piñon trees, and yucca. Rainfall was scarce, but when it came the dry creeks became muddy torrents, eroding away the streambeds and carving yet deeper canyons. The peoples living in the area learned that seeds planted in the right locations in the arroyos—not in the dry streambed but some distance up the arroyo walls—would survive the flash floods typical of the region. At first, irrigation was not intentional, at least in the sense that water was directed to the plants by artificial means. Instead, corn and bean seeds were planted in locations likely to receive water from sub-irrigation—water from below the surface of the ground—or in areas where seasonal rains would T h e “A n c i e n t O n e s ” pool and sustain the plants. While the plants were “Anasazi” has come to mean “Ancient growing, the Native American farmers wandered Ones” in popular usage; however, it the upland mesas in search of the small game, piñon is actually a Navajo term meaning nuts, roots, and seeds that also helped nourish them. “enemy ancestors.” The term was first applied to the former Mesa Verde In the fall, if their seed placement had been wise and inhabitants of southwestern Colorado seasonal rains sufficient, the early farmers harvested by rancher Richard Wetherill, the corn, beans, and squash as a supplement to food supfirst Anglo-American to explore the ruins in 1888–1889, and was later plies gathered and hunted in the wild.11 adopted in the Pecos Classification In time, as planting practices became more efsystem in 1927. Many modern Pueblo ficient, these people groups were able to harvest a people, whose ancestors are genersurplus of crops. This allowed them to remain in a ally considered to have absorbed the Anasazi, object to the use of the term single location for several months, living off stored “Anasazi” because of its Navajo origin foodstuffs. Eventually, there was no longer a need and meaning. to wander in search of supplemental food supplies,
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 2.1 Cliff Palace at Mesa Verde National Park (photograph © Zack Frank / Shutterstock)
 
 since crops grown were sufficient to sustain the small family bands. Permanent settlements began to arise.12 As in other regions of the world, the development of cultivated agriculture led to larger populations and increasing cultural development and complexity. Whereas previously the people had been forced to expend all their energy in the daily search for food, the advent of agriculture—and the relative “wealth” of foodstuffs it provided—allowed them the free time necessary to develop complex cultural and ritual practices and to build permanent structures. Animals were domesticated. Dissatisfied with the capricious rains of their native land, the ancient ones dug ditches to direct water to their crops. They were the first Coloradoans to construct a reservoir. Mummy Lake, which can be viewed at Mesa Verde National Park, is approximately 90 feet in diameter and 8 feet deep.13 The lake drains into Far View Ditch—a water supply channel leading to an ancient community four miles distant. The Anasazi are best known for their dwellings constructed in the Pueblo II and III eras (circa A.D. 900–1350)—complex, multi-room structures built into the sides of the cliffs (Figure 2.1). These structures can be viewed and toured today at Mesa Verde National Park. Early Irrigation Development
 
 Centuries passed following the collapse of the Anasazi settlements. It was about 500 years later when the next documented irrigation project was constructed
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 in Colorado—in 1787 along the Arkansas River. The governor of the Spanish province of New Mexico, Juan Bautista de Anza (1736–1788), sent a group of Spanish farmers to establish an irrigation project with local Comanche Indians approximately eight miles east of present-day Pueblo. The project was short-lived, however, and the ditch was soon abandoned. A later recorded irrigation effort in Colorado occurred at Bent’s Fort in 1833 (Figure 2.2). The fort was established along the north bank of the Arkansas River—the international border between Mexico and the United States at that time. About forty acres were irrigated at the fort, which was located midway between the present towns of Las Animas (Spanish for the Souls) and La Junta (Spanish for the Junction). Problems were plentiful, particularly with grazing horses and travelers who helped themselves to corn and produce from the irrigated fields. A few years later, limited irrigation was attempted at early trading posts such as Fort Lupton, established in 1836 by Lieutenant Lancaster Lupton (a graduate of West Point), and Fort St. Vrain, established in 1838. The forts were located along the South Platte River north of Denver and at the mouth of St. Vrain Creek near Longmont, respectively. The era of trading forts along the South Platte and Arkansas rivers was short-lived, however, as the bottom soon fell out of the fur trade. In 1841, an irrigation project was established at the mouth of the Fountain River at El Pueblo (Spanish for the Town). This location sat at the intersection of two important pathways—the Arkansas River and the Rocky Mountains to the west, and Fountain Creek and the north-south road along the Front Range. It was the future location of the city of Pueblo. Settlers in the area managed and maintained the project until 1854. when they were attacked by members of the Ute Tribe. The Utes mounted a deadly assault and drove all the settlers away.19
 
 Disappearance of the Anasazi
 
 The archaeological record reflects that the Anasazi abruptly abandoned their Mesa Verde settlements in the twelfth and thirteenth centuries A.D. The reason for this mass migration is not entirely clear, but most archaeologists agree that the likely causes were drought, exhaustion of natural resources, and regional conflict.14 Around A.D. 1150 the Four Corners region experienced a substantial drought. Like today’s irrigators, the Anasazi probably suffered consistent crop losses. It is likely that firewood and timber in the area had been consumed by centuries of occupation and that regional game and forage resources had been depleted. In the years preceding abandonment, settlements moved from unprotected locations to defensible canyon walls and mesa tops, indicating a need for security from attack.15 Several sites reflect evidence of warfare—burned buildings and remains indicating violent death and subsequent cannibalism.16 Given these extreme pressures, experts speculate that the Anasazi intentionally abandoned their Four Corners settlements and migrated south and west, where they were assimilated into existing Native cultures.
 
 Colorado’s Oldest Ditch
 
 The oldest ditch still in use in Colorado is the Hatcher Ditch, located south of Trinidad along the Purgatoire River. William Bent sponsored the construction of the ditch and hired John L. Hatcher to supervise the work. Hatcher had worked at Bent’s Fort along the Arkansas River and may have been involved in irrigation at the site. The Hatcher Ditch was dug in 1846 but was abandoned for a time because of threats from local Indian tribes. It was placed back into use in 1865.
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 2.2 Bent’s Fort (photograph © Van Truan / Shutterstock)
 
 J u a n B a u t i s ta d e A n z a
 
 Juan Bautista de Anza was born in Sonora on the northern frontier of New Spain (Mexico) in 1736. He was instrumental in beginning the European settlement of California, with a mission and presidio at the San Francisco harbor in 1775–1776. Later, in 1779, de Anza led a group of soldiers through Colorado’s San Luis Valley against the Comanche, inflicting several casualties. De Anza began the military operation in New Mexico with 600 men and surprised the Comanche by leaving the San Luis Valley at night and marching over Poncha Pass. Ten years later de Anza persuaded a group of Comanche to give up their nomadic lifestyle and live in a village near the confluence of the Charles and Arkansas rivers. The Spaniards constructed houses and provided livestock and seeds for crops. An irrigation ditch was constructed off the Arkansas River in 1787, but the Comanche were convinced the place was cursed after a death in the village occurred the first year. The tribe members left and never returned, abandoning the irrigation project as well.17
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 In 1852 the San Luis (Spanish for St. Louis) People’s Ditch was developed in the San Luis Valley by a group of Spanish Americans from New Mexico. This project has the distinction of being Colorado’s oldest ditch in continuous use. The original irrigators elected one of their own to serve as ditch superintendent, or mayordomo, to keep the ditch in repair and to equitably allocate water. The ditch is located at an elevation of 8,000 feet and diverts water from Culebra (Spanish for Snake) Creek. Originally, the sage-covered valley was carved into strips of land 300 feet wide and 16–20 miles long. This was the method used by Moors in seventh-century Spain. The long, narrow land strips were called extenciones. They stretched perpendicular from a stream to allow settlers to have access to both irrigation water from the local acequia (irrigation ditch) and to timber and rangelands located great distances from a stream.20 Today, the San Luis People’s Ditch is 4 miles long and irrigates 1,600 acres. Colorado’s Gold Rush
 
 The 1849 discovery of gold flecks in California’s American River unleashed a mass migration of his-
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 toric proportions. Prospectors from around the world were drawn to the U.S. West Coast to try their luck, but most came away empty-handed. Rumors of gold in the South Platte River headwaters had been widespread in the first half of the 1800s, but Colorado was not yet a territory. Potential miners were concerned about protection from Indians and had no sure way to record their claims with a government agency. California gold seemed like a better choice.21 In Colorado’s golden autumn of 1858, nuggets were found by the Russell party along Cherry Creek. By the spring of 1859, more than 100,000 prospectors had headed to the mountains of Colorado. “Pikes Peak or Bust!” was the rallying cry, and rich strikes occurred on Clear Creek, in South Park, and along Boulder Creek (Figure 2.3). In a book by Betty Moynihan about Augusta Tabor (Figure 2.4), the author described prospecting for gold in 1860: Still following the river, the gold seekers eventually camped where Cache Creek empties into the Arkansas. Here they decided to make a real attempt at gold mining. Horace [Tabor] and Nathaniel [Maxcy] whipsawed some boards and shaped them into sluice boxes; then they cut riffles from a log, made a ditch from the creek, and began washing the bank away. Every night they collected plenty of fine gold from the riffles. The gold, however, was trapped within black sand and they could not free it. Finally, they resorted to the very slow process of culling the sands with a magnet. This tedious job fell to Augusta [Tabor]. After her day’s chores of washing and cooking, caring for the cattle, and soothing the baby, she would fine comb the sands, trying to free the elusive gold. For hours of such exacting work, she would garner only a pennyworth of the precious metal.22
 
 Many became rich from Colorado’s golden treasure. Towns such as Leadville, Cripple Creek, Black Hawk, and Central City provided wealth for people such as Augusta Tabor and Molly Brown. However, tens of thousands of prospectors never found gold and turned to other means of obtaining wealth.
 
 L a n c a s t e r Lu p t o n
 
 Lieutenant Lancaster Lupton was stationed at Fort Leavenworth, Kansas, under the command of Colonel Henry Dodge. During the summer of 1835, Lieutenant Lupton traveled with Colonel Dodge and his troops to the South Platte Valley. They met with various Indian tribes to encourage them to live peacefully with others in the region. Lupton was impressed with the area north of present-day Denver. After he returned to Kansas, Lieutenant Lupton was having a few drinks with friends at Fort Leavenworth and made some rude comments about then-president Andrew Jackson. This was not tolerated under Colonel Dodge’s command, and rather than face a court-martial the lieutenant resigned his commission. In the spring of 1836 he returned to the site along the South Platte River and established Fort Lancaster (later renamed Fort Lupton).18
 
 S a n Lu i s Pe o p l e ’ s D i t c h
 
 In 2002 the Colorado Legislature passed Senate Joint Resolution 28 honoring the 150th anniversary of the San Luis People’s Ditch, Colorado’s oldest water right. It originated on April 10, 1852, with a water right for twenty-one cubic feet per second from Culebra Creek in Costilla County. A monument stands today on the banks of the San Luis People’s Ditch, outside the town of San Luis. The caption “Colorado’s Greatness Is Built Upon Irrigation” graces the monument, atop the names of twentynine people who built the ditch.
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 2.3 Gold Rush (Denver Public Library, Western History Collection, photographer L. C. McClure, MCC-1918)
 
 2.4 Augusta Tabor (Denver Public Library, Western History Collection, X-21985)
 
 The Irrigation Boom
 
 Another boom hit Colorado in 1859 in the colors of gold and green. While most pioneers hoped to get rich from gold and silver mining, others saw enormous wealth hidden in the fertile soil of river bottomlands. David K. Wall, a native of Logan County, Ohio, dug the era’s first ditch in the South Platte River drainage in 1859 near present-day Golden (Figure 2.5). Wall diverted water out of Clear Creek and irrigated two acres of garden vegetables. He cleared $2,000 ($150,000 in today’s dollars) his first year. That fall, others followed his lead and built small irrigation ditches along Bear Creek and Boulder Creek. The following year ditch construction occurred along the St. Vrain Creek near Longmont and the Cache la Poudre River near Windsor. In 1861 the first diversion was made from the Big Thompson River. Within three years of the start of the Colorado gold rush, irrigation ditches were diverting water out of all principal streams in the upper South Platte River Valley. Population growth burgeoned during this first generation of water development in the state.23 The 1860 Colorado census listed 195 farmers, 22,086 miners, and 175 saloonkeepers in the state. However, this ratio did not last long. Food was being shipped from great distances to Colorado’s goldfields. Land developers knew more irrigation was needed, and in 1861 they helped form the Colorado Agricultural Society
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 Dav i d K . Wa l l
 
 David K. Wall (1826–1906) was an outstanding entrepreneur. He moved to Jefferson County from South Bend, Indiana, in 1859 and introduced irrigation to the South Platte River Basin. Wall was a veteran of the 1849 California Gold Rush. There, he prospected for gold, was a storekeeper, and raised produce. All this prepared him for Colorado’s prospectors ten years later. In addition to striking it rich with irrigated agriculture, Wall was a member of the 1859 Provisional Legislature of Jefferson Territory. He was also elected to the first Board of County Commissioners of Jefferson County (his photo hangs in the halls of the Jefferson County Administration and Courts Facility in Golden; Figure 2.5).24 2.5 David Wall (Denver Public Library, Western History Collection, F-13881)
 
 to promote irrigated agriculture in the state and to dispel the notion of the “Great American Desert” started by mapmakers in Stephen Long’s 1820 expedition. The Colorado Agricultural Society was wildly successful, and by the end of the 1860s the value of Colorado’s agricultural production nearly equaled that of the gold and silver bullion produced in the state’s mountains. Individuals or small partnerships built most ditches in the 1860s. These systems were short, narrow, and primarily confined to river bottoms. Construction techniques were crude, but surveyors from mountain mining camps aided some farmers. Other farmers simply started at a stream bank and plowed a furrow in the earth, moving just ahead of the flowing stream of water with their team of horses and plows. One of the first large-scale community irrigation systems in Colorado (and the United States) was the Union Colony settlement (today the city of Greeley), formed in 1870. The irrigation system was called the Greeley Irrigation Company (also known as the Greeley Number Three Ditch) and was constructed along the floodplain of the Cache la Poudre River. It provided an irrigation supply for about 30,000 acres.
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 Ditch riders were vital components of such irrigation systems, and David Boyd was one of Colorado’s earliest riders. He was a graduate of the University of Michigan and served as the first ditch rider on the Greeley Number Three Ditch. In his book A History: Greeley and the Union Colony of Colorado, Boyd explained the work of allocating irrigation water to 200 parcels of land in 1870: It was [my] ill luck, so far as peace of mind is concerned, but [my] good luck so far as valuable experience goes, to be put in charge of the Number Three [Ditch] when water was let into it on June 10th, 1870. It was [my] duty not only to ride the ditch and plug the gopher holes, but also to see that the water got around to the two hundred more or less patches of land in and around town, which, as dry as ash heaps, had been planted, and were awaiting the water to germinate the seeds.25
 
 Irrigation development continued in Colorado. During the 1870s, ditch construction was generally financed by cooperative efforts. Individuals had constructed most of the river-bottom ditches, but new systems were needed to move water to higher benchlands. In some cases these lands were over fifty miles from the nearest streams. English investors from London provided significant capital to develop the longer irrigation ditches in northeastern Colorado. The Greeley and Loveland Irrigation Company, which diverts water from the Big Thompson River in Loveland, was constructed with English money in 1881. British capital provided funding through the Colorado Mortgage and Investment Company in 1879 for the Larimer and Weld Irrigation Company, which diverts from the Cache la Poudre River. The Bank of France financed development of the Henrylyn Irrigation District northeast of Denver in the early 1900s. Even though irrigation development in Colorado had taken on an international flavor, ditch construction was still slow, backbreaking work. On the Larimer and Weld Ditch, for example, ten yoke of oxen pulled a double moldboard plow to tear through the tough prairie sod. Men with picks and shovels walked behind the plows to further loosen tough sagebrush roots. These crews were followed by more men and teams of horses or mules that pulled slip scrapers to excavate the ditch bed. The embankment on the low side of the ditch was usually constructed as a wagon road for ditch riders to inspect the entire length of the ditch on a daily basis. Dorothy Gardner described the art of ditch construction in her book Snow-Water: They were taking the dirt out of the ditch bed with slips, huge iron shovels with high sides, like large, square-nosed spades, two mules and two men to a slip, working in “swings.” One man drove the mules, guiding the slip while it dug into the soft earth, picking up great mouthfuls of dirt in its iron jaws; the second man stood on the bank to unload the slip when the mules clambered up with their cargo of earth. The swing was like a dance. Down into the ditch the mules and men swung, all together; the slips bit into the earth, the men shouted in chorus and the mules turned and climbed back up the bank as though moved by one spring. The slips discharged
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 their unchewed meal, the mules swung around again, back to the ditch. Down, up, around, down—it was like music, like a dance.26
 
 Development of irrigable land along the UnThe Rio Grande and compahgre River (pronounced “un-cum-PA-gree,” Amity Canals In 1881 T. C. Henry of Kansas began from the Ute word meaning hot water spring) took construction of the Rio Grande place in the 1880s, when it became evident that the Canal and completed it in 1884. It Montrose/Delta area was capable of producing good was believed to have been the largest crops, especially fruit. Irrigation companies were canal system in the United States at the time. The Amity Canal, located formed such as the Montrose and Uncompahgre in Kiowa County near Holly, was Ditch Company, which supplied water to the mesas completed in 1887. It was financed west of the Uncompahgre River. The Delta Ditch by the Salvation Army to get people Company provided water for the town of Delta. out of urban sweatshops. The idea was to teach poor urban workers how The Loutzenhizer Ditch, started in 1882, supplied to farm and make a better life for water for Montrose and nearby farmlands. The themselves. The irrigation lifestyle did Uncompahgre Canal, later renamed the Montrose not fit many of the relocated settlers, however, and most soon looked for and Delta Canal along with the Selig Ditch, began other work. However, the Amity irrigating lands west of the Uncompahgre River in Canal continues to operate today. 1883. Smaller ditches were built later in the 1880s to irrigate other parts of the area. In 1908 the Uncompahgre River Project began transferring water from the Gunnison River through a tunnel to the Uncompahgre River Basin surrounding the town of Montrose and extending 34 miles to Delta. It was completed in 1910 and was Colorado’s first federal water project. The project includes Taylor Park Dam and Reservoir, the Gunnison Tunnel, seven diversion dams, 128 miles of main canals, and 438 miles of smaller irrigation canals, sometimes called laterals. Water is diverted from both the Uncompahgre and Gunnison rivers to irrigate over 76,000 acres of land. Storage capacity of Taylor Reservoir is 106,200 acre-feet (34.51 billion gal.).27 Horace Greeley’s passion for colonizing the West was shared by Oliver T. Jackson. Jackson was born a slave in 1862 and came to Colorado in 1887. In 1910 he led seven black families to a dryland site 30 miles east of Greeley, which they named Dearfield. The town’s name was suggested by an early settler who observed that both the labor and the affection expended upon the fields would make them very dear. Fliers advertising the settlement boasted of many nearby lakes and canals for swimming. Unfortunately, the fledgling community did not own any water rights in the area and had to rely solely on precipitation for raising crops. Dearfield’s population reached 700 in the early 1920s, but hard times and the drought of the 1930s dealt it a deathblow. The lack of water could not be overcome by any amount of labor or affection. Numerous irrigation ditches were constructed across the state during the second half of the 1800s, and by the early 1900s reservoir construction was in full
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 swing. A notable construction project included the Cheesman Dam and Reservoir, completed by the Denver Union Water Company (now known as Denver Water) in 1905. At the time, it was hailed as the solution to all of Denver’s future water needs. In 1925 the Denver/Williams Fork Diversion began, and in 1936 the Moffat Water Diversion Tunnel was completed. In 1938 construction began on the Colorado–Big Thompson Project, and the diversion project from the Colorado River to the Front Range was completed in 1957. In 1956 the Upper Colorado River Project construction was started, which resulted in Blue Mesa Dam on the Gunnison, Rifle Gap Dam near Silt, Lemon Dam on the Florida River, and Paonia Dam near Paonia. A few years later, in 1962, the Frying Pan–Arkansas Project was developed to provide additional water to T h e 1 9 0 2 Re c l a m a t i o n A c t Pueblo and southeast Colorado. Many large irrigation projects were funded by the federal government In addition to Colorado’s extensive surface water through the 1902 Reclamation Act. delivery systems, thousands of groundwater rights The act created a revolving fund, were developed from sources such as the High Plains through the Bureau of Reclamation, to Aquifer, the Denver Basin, and tributary aquifers of develop additional irrigation projects and promote settlement and developthe Arkansas and South Platte rivers. These ancient ment of the arid West. The Colorado– underground aquifers provided dependable water Big Thompson Project (1938–1957) sources during periods of drought and represented in northeastern Colorado utilized this financing. the third generation of water development in the state. Current Trends and Pressures Water in Colorado has always been both a source of life and an agent of change. Its path has carved our topography and shaped our culture. Aside from the air we breathe and land we inhabit, no natural resource is more precious. Nothing in the future will have a greater impact on our ability to sustain our way of life and preserve our environment for future generations than water. Executive Summary, Statewide Water Supply Initiative Colorado Water Conservation Board November 2004
 
 Colorado is approaching a flashpoint. It is anticipated that the state’s population will increase by 2.8 million residents by the year 2030. Of that total, approximately 420,000 new residents will live on the Western Slope. An additional 630,000 acrefeet (205.3 billion gal.) of increased water demand is projected statewide by 2030.28 New sources of water, in addition to water conservation and reuse, will be critical components of Colorado’s future water demands. Population growth, drought, recreation needs, water quality, and federal mandates for endangered species continue to create pressure on Colorado’s limited water resources. Current sources and projects are insufficient to meet anticipated demands, and present legal frameworks
 
 48
 
 E a r l y W a t e r U s e a n d De v e l o p m e n t
 
 are straining under the pressure of Colorado’s growth. Chapters 3–8 provide an overview of the legal context in which these changes will unfold and discuss critical issues likely to be in the forefront of the debate. Notes 1. “People of the Poudre: Native Americans in Larimer County, 12,000 ya—1878,” Fort Collins Public Library Local History Archive, Fort Collins, Colo. 2. Fagan, Ancient North America, 81, 97. See also “Advent of Man,” Southern Forest Resource Assessment, http://www.srs.fs.usda.gov/sustain/draft/histry/histry-09.htm, accessed November 1, 2008. 3. “People of the Poudre,” See also Fagan, Ancient North America, 81. 4. “People of the Poudre.” See also Fagan, Ancient North America, 99. 5. “People of the Poudre.” 6. Fagan, Ancient North America, 100. 7. “People of the Poudre”; Kevin P. Gilmore, Marcia Tate, Mark L. Tenant, Bonnie Clark, Terri McBride, and Margaret Wood, Colorado Prehistory: A Context for the Platte River Basin (Denver: Colorado Council of Professional Archaeologists, 1999). 8. “People of the Poudre.” See also Fagan, Ancient North America, 100. 9. Lawrence C. Todd, David C. Jones, Robert S. Walker, Paul C. Burnett, and Jeffrey Eighmy, “Late Archaic Bison Hunters in Northern Colorado: 1997–1999 Excavations at the KaplanHoover Bison Bonebed,” Plains Anthropologist 46, 176 (2001): 125–147. 10. Fagan, Ancient North America, 270. 11. Id., 270–273. 12. Id., 274. 13. Wright Paleohydrological Institute, “Mummy Lake Paleohydrology Study,” http:// www.wrightwater.com/wpi/wpipubs/pdfs/5MV833%20Final%20Report.pdf#search=%22mu mmy%20lake%20paleo%20%22, accessed January 2000. 14. Fagan, Ancient North America, 300. 15. Id., 296. 16. Brian R. Billman, Patricia M. Lambert, and L. Leonard Banks, “Cannibalism, Warfare, and Drought in the Mesa Verde Region during the Twelfth Century A.D.,” American Antiquity 65, 1 ( January 2000): 145–178. 17. Ione Miller, “Juan Bautista de Anza and the Battle of Greenhorn,” http://www.pueblohistory.org/history/anza.htm, accessed February 2006. 18. Maynard Cornett Adams, Early History of the South Platte River Valley, South Platte Valley Historical Society, http://www.spvhs.org/, accessed February 2006. 19. G. E. Radosevich, K. C. Nobe, D. Allardice, and C. Kirkwood, Evolution and Administration of Colorado Water Law: 1876–1976 (Littleton, Colo.: Water Resources Publications, 1976), 3. 20. T. Lindsay Baker, Steven R. Rae, Joseph E. Minor, and Seymour V. Connor, Water for the Southwest: Historical Survey and Guide to Historic Sites (New York: American Society of Civil Engineers, 1973).
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 chapter three Water Law Basics
 
 In order to survive, all civilizations must have a consistent water supply. To thrive, particularly in the presence of scarcity, a society must also have an efficient means of allocating and distributing that supply. Otherwise, the struggle for control of scarce resource will result in violent conflict. For the Clovis and Folsom peoples, the system of allocation and distribution was simple—water was withdrawn from surface streams and springs and either consumed immediately or carried in simple containers to where it was needed for cooking or washing. No evidence in the archaeological record suggests that these people groups had elaborate customs or “laws” related to the allocation of water. For the Ancestral Puebloans (formerly known as the Anasazi), the system of allocation became more complex. It is evident that residents of Mesa Verde and similar sites worked together to develop a means of diverting, storing, and distributing available surface water supplies. The archaeological record provides no indication of
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 Scarcit y
 
 “Scarcity” is a term used in the field of economics when a limited resource must be allocated to an unlimited number of alternative uses. It exists if greater use of the resource would occur if a greater amount of the resource were available. Scarcity creates competition for the resource and, consequently, value. The concept of scarcity is central to the neoclassical school of economic theory. Lionel Charles Robbins defined economics as “a science which studies human behavior as a relationship between ends and scarce means which have alternative uses.”1 Colorado’s water resources are sharply limited. By contrast, the potential uses for water—agriculture, municipal development, hydropower, recreation, and industry—are nearly unlimited. As a result, the allocation and distribution of water in Colorado is a classic problem of scarcity. Many water analysts look to the neoclassical school of economics as a tool for understanding the economic aspects of water issues facing the state.
 
 how these peoples allocated water among individuals needing it, although substantial evidence of drought, followed by intensification of conflict, is an intriguingly familiar story to scholars versed in water law. Given the Ancestral Puebloans’ semiarid environment, it is possible that disputes over water supplies were part of the generally chaotic decades prior to the mass abandonment of the settlements. The arrival of European settlers, the establishment of increasingly large population centers, and the development of large-scale irrigated agriculture strained the region’s water resources to the point that development of an effective system for the allocation and distribution of the state’s scarce water supply was of paramount importance. Frank Trelease, a prominent water law scholar, described the problem of scarcity and identified five potential means by which a society could allocate its scarce water resources:
 
 In all cases . . . the physically available supply limits the water that can be withdrawn and the state, if it is to avoid chaos, must limit the claims to it. . . . When claims equal supply, no more can be granted. New demands for better uses must then be accommodated by some mechanism for flexibility. . . . Such a limit can be easily fixed if supply is fixed. When the source fluctuates and sometimes can fill all needs but sometimes cannot, some method of allocating or distributing the immediately available water must be devised. There are at least five ways of doing this. One is to enforce strict temporal priority, as exemplified by American prior appropriation. Another is to apply equal sharing enforced by proportionate reduction. A third is to follow a statutory list of preferences, giving priority according to a fixed ranking of the values of different uses. A fourth is to distribute the water as determined by administrative discretion based on various economic and social factors. A fifth is to put the water up for sale or auction, as practiced in some Muslim communities.2
 
 The story of Colorado water law is concerned primarily with the prior appropriation system, Trelease’s first option. However, to understand the fundamental tenets of that system, one must also know something of the older European system it replaced—the riparian system, Trelease’s second option. This chapter provides the basic building blocks for an understanding of Colorado water law by describing the
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 historical development and fundamental attributes of the riparian system and Colorado’s prior appropriation system. Subsequent chapters address current law and policy issues related to specific aspects of Colorado’s prior appropriation system. Development of the Riparian System of Water Rights in Europe and the United States Many civilizations around the world have tried to develop rules of water allocation and use that protect other water users, landowners, and public health. The Code of Hammurabi was one of the earliest written sets of law in the world and included provisions for the administration of water use. It was developed by King Hammurabi (1810–1750 B.C.) of Babylonia. He was known as the “King of Justice” in Mesopotamia, the region between the Tigris and Euphrates rivers in portions of present-day Iraq, Syria, and Turkey. Hammurabi codified Babylonian laws and placed the country’s body of law into orderly groups. Rules and punishments for theft, agriculture, water use, property damage, murder, death, and injury, as well as marriage rights and the rights of women, children, and slaves were included. Portions of the code are on display today—on a stele of black diorite—in the Louvre Museum in Paris. The entire code contained 282 laws and was publicly displayed in Babylonia. It is the earliest known example of a ruler placing laws in public for all to see (even though very few people could read at the time). The stele on display at the Louvre was discovered in 1901 and is 7.5 feet high and 6 feet in circumference. Like the San Luis Valley in Colorado, Mesopotamia receives only eight inches of precipitation annually. Spring snowmelt from the Armenian Mountains provided King Hammurabi’s subjects with irrigation water. An elaborate system of dikes and irrigation canals distributed water to fields. Flooding sometimes occurred and was addressed in the Code of Hammurabi: “Sec. 56. If a man has released waters and so has let the water carry away the works of his neighbor’s field, he shall pay 10 gur [a unit of measurement] of corn for every bur [unit of land] flooded.”3 The Code of Hammurabi created some of the earliest legal controls over water and focused on preventing waste and carelessness. The code was written in stone to make the laws immutable (unchangeable). The Roman Empire also developed an extensive system of law and was the first civilization to view it as a science.4 In A.D. 528 the Roman emperor Justinian I (A.D. 483–565) ordered the compilation of all Roman laws of that time. This is known as the Justinian Code (also known as the Corpus Juris Civilis, or Body of Civil Law), and it was the most elaborate compilation of laws in the world to that time.5 The code included royal edicts, laws adopted by legislative bodies, and interpretation of specific laws by judges.
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 Within the Justinian Code, the concept of the Riparian (from the Latin word ripa, meaning “bank” or “shore”) Doctrine was developed. The Riparian Doctrine provided the framework for water law throughout the Roman Empire. It stated that water in a stream belonged to the public for fishing and navigation and could not be controlled by individuals. The owner of property along the stream (a riparian landowner), however, did have the right to make de minimus (reasonable) use of the water (a usufructory right) for milling, domestic, and agricultural uses. But this use could not injure others who used the stream for fishing or navigation. The riparian landowner had to return diverted water back to the stream unchanged in quantity or quality: “The public use of the banks of a river is part of the law of nations, just as is that of the river itself. All persons therefore are as much at liberty to bring their vessels to the bank, to fasten ropes to the trees growing there, and to place any part of their cargo there, as to navigate the river itself. But the banks of the river are the property of those whose land they adjoin; and consequently the trees growing on them are also the property of the same persons” ( Justinian Code, A.D. 533).6 Parts of the Roman Empire were located in humid climates with plentiful rainfall for crops, which made the Riparian Doctrine a workable set of laws in those regions. During times of drought, the Riparian Doctrine required that all water users share the limited The Napoleonic Code resource (share and share alike). The Napoleonic Code, or Code English Common Law developed later and was Napoléon (originally called the Code a compilation that evolved primarily from three civil des français, or Civil Code of the sources—the Justinian Code of Roman law, Teutonic French), was established by order of Emperor Napoleon Bonaparte (Nalaw, and the Napoleonic Code that developed from poléon I, 1769–1821). It entered into English and French rulings. English Common Law force on March 21, 1804, and is con(laws common to all of England) evolved over censidered the first successful codification turies from thousands of court rulings handed down of law. The code strongly influenced the development of law in many other to settle specific disputes between individuals. These countries, including England. rulings relied on various aspects of the Justinian and Napoleonic codes and were used to guide decisions in future cases of similar, or “common,” nature, called case law. Common law developed at the root levels of society and was not developed or imposed by a legislative body or royal edict of a king. The general characteristics of the Riparian Doctrine of English Common Law are as follows: • Riparian rights are of equal priority. • Generally, the right to water is not quantified; rather, it extends to the amount of water that can be reasonably and beneficially used on the riparian parcel. • Riparian rights are correlative; that is, during times of water shortage, the riparian landowners share in any shortages.
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 • Water may be used only on that portion of the riparian land parcel that is within the watershed of the water source. • The riparian right does not extend to seasonal storage of water. • The riparian right is part of the riparian land and cannot be transferred for use on other lands. • The riparian rights remain with the land when the land is sold. • When riparian lands are subdivided, parcels that are severed from the adjacent water source lose their riparian rights unless the rights are reserved. • A riparian right is not lost by non-use.7
 
 French and English settlers along the U.S. eastern seaboard generally used the rules of the Riparian Doctrine that evolved from English Common Law. This system of water law continued to be the standard as settlement moved through the American Midwest in the first half of the nineteenth century. The riparian system was adequate in those humid locations, where average annual precipitation was generally above thirty inches, similar to Western Europe. As settlers moved farther west in response to gold rushes in California (1849) and Colorado (1859), they brought the principles of the riparian system with them. However, miners and irrigators found that water supplies were too scarce to allow the application of the “share and share alike” principle inherent in the Riparian Doctrine. The western pioneers were forced to develop new ways to allocate water. Development of the Prior Appropriation System To understand the roots of Colorado’s system of prior appropriation, one must begin in California in the summer of 1847. California settler and agriculturist John Sutter was building an empire, and he needed lumber. He and his employee, James W. Marshall (Figure 3.1), planned to build a mill on the American River near present-day Coloma, California. Thwarted
 
 E v a n s v. M e r r i w e at h e r
 
 The Illinois Supreme Court case Evans v. Merriweather provides a glimpse into the way U.S. courts viewed the Riparian Doctrine in the mid-nineteenth century.8 Evans and Merriweather operated steam mills located on a small creek. Both withdrew water from the creek for use in their milling operations, which was converted to steam and thus entirely consumed. In the fall of 1837 there was a drought. Evans, the upstream mill owner, diverted the entire flow of the small creek, leaving none for Merriweather; as a consequence, Merriweather’s mill was forced to shut down. Justice Lockwood wrote the opinion of the Illinois Supreme Court: Each riparian proprietor is bound to make such use of the running water as to do as little injury to those below him as is consistent with a valuable benefit to himself. The use must be a reasonable use. . . . Where all have a right to a common benefit, and none can have an exclusive enjoyment, no rule, from the very nature of the case, can be laid down as to how much each may use without infringing upon the rights of others. In such cases, the question must be left to the jury, whether the party complained of has used, under all the circumstances, more than his just proportion. . . . It appears, from all the facts agreed upon, that Evans obstructed the water by a dam, and diverted the whole into his well. This diversion, according to all the cases, both English and American, was clearly illegal.9
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 for some time by a lack of labor, they eventually succeeded in convincing a group of soldiers from the Mormon Battalion to remain in California following their tour of duty and sign on as hired men. In the fall of 1847, Marshall and the newly hired workers established a camp on the American River and commenced work on the mill. As the men excavated in the streambed, Marshall became intrigued with the consistency of a rock bed exposed at the diversion for the mill race (a water channel constructed to power the mill’s waterwheel). According to James S. Brown, who worked with Marshall on the mill race, Marshall bent over the exposed rock early one morning prior to commencement of the day’s work, 3.1 James W. Marshall (courexamined it, and stated: “This is curious rock, I am tesy of the California History afraid it will give us trouble . . . and I believe there is Room, California State Library, gold in these hills.”10 Sacramento) As was their practice, Marshall and his men dug out the mill race for the remainder of that day, and that night they opened the floodgates to allow water from the river to wash away the loose dirt and debris. Early the following day, January 24, 1848, Brown and his men heard Marshall “pounding” at the mill. The men joked that Marshall was “going to find a gold mine this morning.”11 No sooner had the men begun the day’s work when Marshall approached the pit in which they were working, “old wool hat in hand,” and exclaimed “[b]oys, I have got her now.”12 Brown described what happened next: I, being the nearest to him, and having more curiosity than the rest of the men, jumped from the pit and stepped to him, and on looking in his hat discovered say ten or twelve pieces of small scales of what proved to be gold. I picked up the largest piece, worth about fifty cents, and tested it with my teeth, and it did not give. I held it aloft and exclaimed “gold, boys, gold!” At that they all dropped their tools and gathered around Mr. Marshall. Now, having made the first test and proclamation of that very important fact, I stepped to the workbench and put it to the second [test] with the hammer. While doing that it occurred to me that while in the Mormon Battalion in Mexico, we came to some timber called Manzanita. Our guides and interpreters said that wood was what the Mexicans smelted their gold and silver ores with. It is a hard wood and makes a very hot fire and also lasts a long time. Remembering that we had left a very hot bed of these coals in the fireplace of the cabin, I hurried off and made the third test by placing it upon the point of an old shovel blade, and then I inserted it among the coals, and blew the coals until I was blind for the moment, in trying to burn or melt the particles; and although it was plated almost as thin as a sheet of note paper, the heat did not change its appearance in the least. I remembered
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 hearing that gold could not be burned up, so I arose from this third test confident that it was gold. Then running out to the party who were grouped together, [I] made the second proclamation, saying “gold, gold!”13
 
 Some of Marshall’s men soon discovered gold in the hills and ravines in the vicinity of the camp. Marshall reported the turn of events to Sutter, who promised to give the workers first claims on the goldfields if they would finish the mill. However, the secret proved too great to keep, and “somehow or other the bag came untied and our old cat and all the kittens ran out, and to the camps they went, until everybody heard of them.”14 Soon, gold diggers flocked to the area, and the search for gold began in earnest. The miners discovered that running water was an essential element for gold mining: With jack, butcher and table knives the search was made in the crevice, after stripping the soil from the bed rock with pick and shovel. Next, we conceived of the idea of washing the sand and small gravel in time pans, but these were scarce and hard to get hold of. Alexander Stephens dug out a trough, leaving the bottom round like a log. Filling that with sand and gravel that we scraped off the bed rock, he would shake it, having arranged it so as to pour or run water in on the gravel; finally he commenced to rock the trough, which led to the idea of a rocker, which caused the gold to settle at the bottom, and had it arranged on an incline so that it would naturally not only work to the bottom, but to the lower end of the trough, and then at short intervals we would turn it into a tub of water, and at night it would be cleaned and weighed on a pair of wooden scales that he also made, using silver coins for weights. . . . The next and last process that we used was to spread a sheet on the sand beach of the river, placing some big rocks on the corners and sides to keep it well stretched, then fill the rich dirt on the upper edge, then throw water on to wash the dirt down in the river, leaving the gold on the sheet. . . . Our best paying dirt was carried on our shoulders from dry Gulch all the way from fifteen to sixty rods, to where we could find water to wash it with.15
 
 News of the men’s early successes spread quickly (Figure 3.2). On August 19, 1848, the New York Herald was the first East Coast newspaper to announce the discovery. On December 5, 1848, the president of the United States, James Polk, announced it to Congress, triggering the Gold Rush of ’49.16 Gold seekers scoured every hill and ravine, employing the rudimentary method of prying flecks of gold from rock with knives and spoons. Miners soon learned that gold was often abundant in the region’s soils. Gold could be separated from the earth by depositing the pay dirt in sluice boxes supplied with a continuous stream of running water (Figure 3.3). The gold was allowed to sink to the bottom of the box, and the lighter sediment was carried away by the stream of water. Dirt was dug from the hillside by shovel, lifted, and deposited into the sluice box. This was backbreaking work, so the sluice boxes were constructed as close as possible to the pay
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 3.2 Steamship handbill (public domain photograph)
 
 dirt sites. Water for the operation was diverted from a stream and directed to sluice boxes by earthen ditches or wooden flumes. In some cases mining operations were located near the stream supplying water, in which case the water returned to the stream after its use for mining. However, gold deposits were often in locations removed from flowing streams. In these cases ditches or flumes were constructed to carry water away from the stream—over ridges and into other water drainages. In such cases water diverted from the stream would never return, and stream flows would be reduced or eliminated. This method of mining was profitable so long as sufficiently rich pay dirt could be found near the surface and extensive excavation was not required. Competition for water was fierce because water was essential to the miners’ efforts. In fact, claims to water became nearly as important as claims to the goldfields themselves. A miner who had come to the goldfields in response to the New York Herald announcement in 1848, found a good location for mining, and installed a means of diverting water away from the local stream to his sluice was not going to take it lightly if a newcomer installed a new upstream diversion and suddenly cut off his water. Faced with such a threat, the original miner could have retreated to his
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 3.3 Sluice box (photograph by Thomas Michael McKee, Denver Public Library, Western History Collection, Z1176)
 
 cabin, retrieved his law books, and reviewed the principles of the riparian system. If he had done so, he would have found that both parties involved had violated one of the key principles of the riparian system—namely, that only the owner of lands bordering a stream had a right to use the water. As mentioned, however, mining claims were often located on land away from streams, and it was necessary, by the nature of the mining business, to divert water from a stream and deliver it to those claims. As such, the riparian principle of proximity was ill suited to his situation and would have to be ignored if the Riparian Doctrine were to have any useful application. Sharing water in the stream would have been bad enough, but seasonal fluctuations of the stream flow made the riparian principle of reasonable use unworkable. The original miner needed a specific flow to make his sluice work properly—as did his new neighbor. If flows in the creek were inadequate to supply both, as was often the case, it made little sense to share the limited flows. Sharing would have given each miner a “reasonable” amount of water, but not enough to operate both sluice boxes. Common sense suggested that it was better for at least one miner to carry on operations, even if the other had to cease his, than to provide both with inadequate water for their operations. The riparian system, developed in lands where rivers were larger, uses different, and shortages rare, was unsuited to the needs of the California frontier.
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 In reality, the first miner did not repair to his cabin to review dusty volumes of English Common Law. His natural instinct was to confront the newcomer and explain—perhaps with the aid of a shotgun—that he had been there first, that he had invested a great deal of time and effort in diverting the flows of the stream, that he had a good use for the water, which was essential to his mining operation, and that the newcomer was not free to divert his water. If the original miner was especially neighborly, he might concede that the second miner could use the stream to the extent that he, the first miner, did not need it. However, if at any point there was not enough water to sustain the activities of both miners, the second miner must cease diversions. Although frontier justice was rough and subject to the law of force, it appears that an understanding developed among miners that the person who arrived first, invested energy and materials into diverting the water, and applied the water to mining would have a claim superior to latecomers in a time of shortage. As more and more miners came to a specific drainage and developed mining claims and diversions to serve them, each took his place in the priority “line.” Newcomers understood—voluntarily or by force—that their need for water would not be filled until everyone who had arrived before them was satisfied. This understanding among miners represented the birth of the American system of prior appropriation. Over time, the guiding principles of the new doctrine took shape. First, to establish a water right, a party needed to divert the water and apply it to a beneficial use. The right so established is usufructory in nature, meaning that (1) no person could “own” the stream or the water in it, but one could develop a right to use the water of the stream for a beneficial purpose; and (2) the existence of the right was dependent upon continued application to a beneficial use. No party could divert more than needed or make a claim to water merely to sell it to others. An actual, beneficial use for the water was required. Parties who abandoned their mining claims and no longer diverted water lost the water right associated with the claim. Second, the earliest users of the water gained a right to use it—to the exclusion of others—during times of shortage (“first in time, first in right”). On any given stream, users knew the order in which water diversions were developed. If there was not enough water in the stream to satisfy all users, later users had to stop diverting water so the earlier users could divert all the water they were entitled to. Today, we often refer to this list, or order, as a “priority list” and the right to use water as a “priority.” Water rights that were developed very early are referred to as “senior” water rights, and those that came later are “junior” water rights. Third, water could be removed from the stream and used in locations distant from the stream, even in another drainage basin. Ownership of riparian lands was not a condition precedent to the use of water flowing in the stream. Fourth, once established, the “right” to use water could be sold to third parties. When this occurred, the party purchasing the water “right” enjoyed the priority of
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 his predecessor. At first, this practice was probably designed to facilitate the sale of specific mining patents—a party buying the mining claim would also gain a right to divert the water needed to work it. However, it came to be recognized that the water right was separate from the mining claim it served. In addition, it could be used to supply water for a new mining operation in a different location under the same priority, so long as the change did not affect any other water users. In other words, a person could buy the right to use water and maintain that right’s place in the priority order or list. Students of water law often speculate on factors contributing to the development of the prior appropriation system. Some look to human nature. Sociologists refer to a “queuing instinct”—a natural tendency seen in cultures worldwide— for humans to respond to a shortage by forming lines or lists, often ordered on a “first-come, first-served” basis. Others look to historical precedent. Individuals responded to the lure of California gold from all reaches of the globe, including people from cultures that recognized the “first in time, first in right” principle in some form for the distribution of natural resources. Some scholars emphasize the influence of mining law on the development of the system of prior appropriation. A mining claim was subject to the “first in time, first in right” principle and could be sold to another. Those interested primarily in humankind’s interaction with the natural environment see the priority system as an adaptation to the dry environment of the American West and a means of facilitating the appropriation of natural resources. While each of these influences helps explain the initial development of the priority system, its inherent value and resulting longevity can best be explained in economic terms. In the arid American West, water is a scarce resource. It is necessary not only for survival but also as an input into the activities and industries that create value in society and fuel the economy. Like many industries, past and present, gold mining was dependent upon large amounts of water as an input. Without it, little gold could be produced. However, staking a claim and investing time and materials in the construction of ditches, flumes, sluices, and other capital necessary to mine gold was costly. If the economy were to flourish, it was necessary for a miner to know that his invested capital was secure and that his claim to the lode or vein—and the water—would likewise be reliable. If a state of lawlessness prevailed and any claim to land or water was subject to abolishment by force, miners would have little incentive to develop claims, and production would be curtailed. It was therefore in the miners’ collective interest to develop a system that provided an element of certainty. If a miner knew his claim was likely to yield a specific amount of water—not only for this season but for all seasons thereafter—and that, should he decide to sell his claim, the water right could also be sold, he had a much greater motivation to
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 invest resources. Similarly, if he knew his water right was useful to him—not only at his current claim but also in another location or for another purpose—he had a much greater incentive to invest capital. As the West developed, it became apparent that all occupations and industries that needed water were benefited by the element of certainty inherent in the priority system. In addition to providing a lawful and peaceful means of distributing a scarce resource, the priority system also encouraged economic development and wise use of scarce water resources. Another important economic value, inherent in the priority system, is that it discourages waste and speculation. Water is so scarce in the western United States that any system of distribution must prevent waste. If a miner established a diversion twice the size of what was needed to operate his sluice, downstream miners had an inherent incentive to chastise their upstream neighbor and to ensure that he removed only as much water as needed for his operation. Similarly, if the upstream miner decided to reduce his operations by half, downstream neighbors would rightfully insist that he reduce his diversions to a point consistent with his actual need. This aversion to waste has been a consistent component of the prior appropriation system since its inception in the California goldfields. In a land where competition for water was so fierce, it is also not surprising that those who attempted to appropriate water solely for resale were looked upon with disdain. This anti-speculation principle is a corollary to the principle condemning waste. If a person is allowed only so much water for a bona fide purpose, then any excess water claimed or taken is considered “waste” and cannot be sold to another. The anti-speculation doctrine is an affirmation of the public nature of the waters of the West. It ensures that this vital resource will be devoted to beneficial uses and is intended to prevent individuals from monopolizing water solely for financial gain. Riding the wave of the huge population boom caused by the Gold Rush, California became the nation’s thirty-first state in 1850. In the goldfields, surface lodes became rare as miners exhausted easily accessible placers. Miners knew gold could be found if they could dig deeper and process more pay dirt. However, technology at the time made deep excavations difficult and time-consuming. In his book United States Mining Industry, written in 1874, Charles Waldeyer described a new technology that would revolutionize the mining industry and lead to the rapid development of water delivery systems: In the spring of 1852, a miner, whose name is not remembered, put up a novel machine at his mining claim at Yankee Jim, in Placer County. This machine was very simple. From a small ditch on the hill-side a flume was built towards the ravine, where the mine was opened; the flume gained height above the ground as the ravine was approached, until finally a “head” or vertical height of forty feet was reached. At this point the water was discharged into a barrel, from the bottom of which depended a hose, about six inches in diameter, made of common cow hide, and ending in a tin
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 3.4 Hydraulic mining (Denver Public Library, Western History Collection, X-60100)
 
 tube, about four feet long, the latter tapering down to a final opening or nozzle of about one inch (Figure 3.4).17
 
 The innovative miner at Yankee Jim had developed a method of hydraulic mining. The nozzle’s forceful stream was directed at the hillside and washed away dirt and gravel. A sluice was installed at the base of the hillside so the dirt and gravel washed into the sluice and were thus processed. If the hillside did not succumb to the stream of water alone, gunpowder was used to blast the hill apart, then the rubble was washed into the sluice. Hydraulic mining allowed miners to reach “deep” pay dirt and to process much more material than was possible using shovels and picks. It also dramatically increased the demand for water. In response, large ditch companies were organized and large sums of money expended—as much as $20 million—to construct canals to carry water over great distances.18 Competition for water intensified. In 1855 the California Supreme Court heard a formal challenge to the fledgling priority system widely recognized by the state’s miners. Irwin v. Phillips was a landmark case. A miner had diverted water from a stream and delivered it some distance to his claim.19 Later, a group of miners staked claims on the bank of the same stream and attempted to prevent the first miner from taking water to his claim. The second set of miners argued that the riparian system established at English Common Law should be applied and that they should have a better right to the water than the first miner since they owned property along the stream. Judge Heydenfeldt delivered the opinion of the court and provided the title by which the new system would be known thereafter: Courts are bound to take notice of the political and social condition of the country which they judicially rule. In this State the larger part of the territory consists of mineral lands, nearly the whole of which are the property of the public. No right or
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 intent of disposition of these lands has been shown either by the United States or the State governments, and with the exception of certain State regulations, very limited in their character, a system has been permitted to grow up by the voluntary action and assent of the population, whose free and unrestrained occupation of the mineral region has been tacitly assented to by the one government, and heartily encouraged by the expressed legislative policy of the other. If there are, as must be admitted, many things connected with this system, which are crude and undigested, and subject to fluctuation and dispute, there are still some which a universal sense of necessity and propriety have so firmly fixed as that they have come to be looked upon as having the force and effect of res judicata. Among these the most important are the rights of miners to be protected in the possession of their selected localities, and the rights of those who, by prior appropriation, have taken the waters from their natural beds, and by costly artificial works have conducted them for miles over mountains and ravines, to supply the necessities of gold diggers, and without which the most important interests of the mineral region would remain without development. So fully recognized have become these rights that without any specific legislation conferring or confirming them, they are alluded to and spoken of in various acts of the legislature in same manner as if they were rights which had been vested by the most distinct expression of the will of the lawmakers. . . . [T]his simply goes to prove what is the purpose of the argument, that however much the policy of the state, as indicated by her legislation, has conferred the privilege to work the mines, it has equally conferred the right to divert the streams from their natural channels, and as these two rights stand upon equal footing, when they conflict, they must be decided by the fact of priority, upon the maxim of equity, qui prior est in tempore, potior est in jure.* The miner who selects a piece of ground to work must take it as he finds it, subject to prior rights, which have an equal equity, on account of an equal recognition from the sovereign power. If it is upon a stream, the waters which have not been taken from their bed, they cannot be taken to his prejudice; but if they have been already diverted, and for as high and legitimate a purpose as the one he seeks to accomplish, he has no right to complain, no right to interfere with the prior occupation of his neighbor, and must abide the disadvantages of his own selection.20 *“he who is before in time is the better in right”
 
 The California Supreme Court’s recognition of the new prior appropriation system in 1855 was a seminal event in the development of western water law. Three years later, William Green Russell discovered gold in Dry Creek south of presentday Denver. This discovery drew an estimated 100,000 gold seekers to Colorado, including veterans of the California goldfields familiar with prior appropriation principles. Russell’s discovery and subsequent discoveries in Chicago Creek (1859) (near Golden), California Gulch (1860) (future site of Leadville), and Cripple Creek (1891) led to a prolonged period of immigration and industrial development as the Colorado Territory moved toward statehood. As a matter of consen-
 
 64
 
 Water Law Basics
 
 sus and practice, the system of prior appropriation John A. Sutter was adopted by miners in Colorado and enforced as John A. Sutter (Figure 3.5), the frontier justice. California pioneer and agriculturist Colorado mining activities developed, and so who commissioned construction of did the industries and activities necessary to support Sutter’s mill, was ruined by the Gold them. Miners needed food, and immigrants soon Rush. Invading gold diggers squatted on his lands, all his workers left to discovered that the loam soils of the South Platte seek their fortune, and he went bankand Arkansas River basins would produce abundant rupt. Interestingly, Sutter blamed his crops if provided with adequate water. Many fortune demise on lawyers. In the November 1857 issue of Hutchings’ California seekers failed in Colorado’s hills but became sucMagazine Sutter stated: “By this cessful with irrigated agriculture. High commodity sudden discovery of gold, all my great prices provided a respectable income for those who plans were destroyed. Had I succeeded worked the earth. Competition for water increased a few years before gold was discovered, I would have been the richest as more and more lands were put into cultivation. citizen on the Pacific shore; but it had This created flashpoints as ill-defined or nonexistent to be different. Instead of being rich, systems of water rights allocation reached the limits I am ruined, and the cause of it is the of functionality. long delay of the United States Land Commission of the United States Faced with the real possibility of violent conCourts, through the great influence of flict, agricultural water users adopted the fundamenthe squatter lawyers.”21 tal elements of the system of prior appropriation prevalent in the mining communities. The Union Colony (later known as Greeley) was the site of the state’s earliest large-scale irrigated agriculture settlement and became a focal point for development of Colorado’s version of the prior appropriation system. This region also produced men who played principal roles in the development of the state’s system of water law, including Benjamin Eaton (governor) and Delph Carpenter (water attorney). These men had served as mediators and were instrumental in the effort to codify the prior appropriation system in the 3.5 John A. Sutter (courtesy of The Bancroft Library, Univerterritorial laws and, later, in the state’s constitution sity of California, Berkeley) and statutes. In 1861, in response to the Colorado gold rush, the United States Congress organized parts of Kansas, Nebraska, Utah, and New Mexico territories into a new Colorado Territory. One of the territorial government’s first acts was to allow water to be used on lands not bordering streams.22 This effectively overruled a principal component of the riparian system of appropriation followed in the eastern United States and replaced it with a fundamental tenet of the prior appropriation system. This act was the first step in Colorado’s long
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 journey toward codifying the principles of the prior appropriation system—born in the California goldfields and adopted by Colorado’s mining and farming communities. Codification would come gradually, and as the system developed, flashpoints occurred. New concepts emerged that elaborated on existing principles. In 1872 the Colorado Territorial Supreme Court recognized the right of a water rights owner to deliver water across the lands of another—again recognizing the importance of water in the territory and its necessity for economic growth and development.23 In 1876, when Colorado became a state, the constitution contained three important provisions related to water. First, it provided that the state’s water is the “property of the public . . . dedicated to the use of the people of the state, subject to appropriation.”24 Second, it sternly instructed all future general assemblies, courts, and administrative agents that the right to appropriate the state’s unappropriated waters “shall never be denied.”25 Third, consistent with the acts of the territorial government, it provided that rights-of-way for flumes, ditches, and canals could be condemned by private parties for just (adequate) compensation.26 In the years following creation of the Colorado Territory and immediately following Colorado statehood, claims to water rights proliferated under Colorado’s partially codified system of prior appropriation. There had been a general understanding of that system on specific, hotly contested stream segments, but the informal system became inadequate to manage the large number of claims. Previously, water rights could be sustained through the administration of rights on a limited reach of a river. However, new upstream water rights began to deplete flows dramatically. As a result, it became necessary to curtail water rights many miles upstream of the downstream senior rights that lacked water. In addition, although some roughand-ready principles were in place regarding how a right was created—including diversion and non-wasteful application to beneficial use—there was no formal mechanism to determine whether and to what extent these parameters had been met or, perhaps most important, when they had been satisfied. Colorado’s General Assembly attempted to correct these problems with the passage of the Adjudication Acts of 1879 and 1881,27 which required all persons who claimed a water right to file a claim in court to establish the validity of their right. Upon consideration of the evidence, it was the duty of the presiding judge to establish the amount and priority of the claimed water right. At the conclusion of this proceeding (often referred to as a general adjudication) the judge created a literal priority list for each stream within his jurisdiction. This priority list was then delivered to state officials who were charged with administering the waters of the stream in a manner consistent with the rules of the prior appropriation system and the priority list. The document created by the judge—setting forth the amount, priority date, and other key characteristics of a water right—is referred to as a decree. So, at the
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 conclusion of the general adjudication the court entered a decree that contained the details about each water right, including its priority, as well as a priority list used for administration of the rights. A water right that had been through this court process and been awarded a decree was said to have been adjudicated. In the initial general adjudications, water rights were given a priority date consistent with the date the water was first diverted and applied to beneficial use. Parties who failed to come forward were left off the priority list and lost their right to divert, as against other water rights holders who were on the list. From 1881 to 1969, the Colorado Legislature passed a number of acts calling for general adjudications and clarified the process by which water rights were determined and administered.28 In each proceeding, parties came forward and claimed water rights. The court assessed these water rights, entered a new decree, and placed the rights on the priority list for the stream involved. Water rights involved in these supplemental proceedings were usually established after the entry of the preceding general decree. Since they were not in existence at the time the preceding decree was entered, they could not have been considered. However, if a person missed a general adjudication hearing and requested a priority date earlier than the date of the preceding general adjudication, the court could not award a priority earlier than the preceding decree. In such a case, the delinquent party seeking the priority was awarded a date junior to the date of the preceding decree, even if the water right had been established prior to the date of that decree. This principle has been consistently carried forward in Colorado water law and becomes important in cases where a water right was established many years ago but was never adjudicated. Without a decree, a water right in Colorado has no place on the priority list and is automatically considered the most junior right in the system. In practical terms, this means that a water right without a decree has little or no value. The most recent substantial developments in the codification of Colorado water law as of this writing were the result of a dispute over the use of groundwater in the South Platte and Arkansas rivers. Prior to 1965, the acts addressing water rights issues in Colorado principally addressed water flowing in the state’s natural streams. Although there was some recognition that well pumping could affect the amount of water flowing in the streams, wells were not administered as part of the priority system and did not need to be adjudicated. The advent of new technology in the 1950s made groundwater pumping for agriculture economically viable, and the number of wells proliferated rapidly. In the late 1950s and early 1960s, new knowledge of how alluvial aquifers operated—and low flows in the South Platte and Arkansas rivers—led to allegations that alluvial (shallow) wells were depleting flows available to surface water users. This flashpoint in Colorado water law generated the two major acts that govern the administration and distribution of Colorado water today—the 1965 Ground
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 Water Management Act (the 1965 Act)29 and the 1969 Water Rights Determination and Administration Act (the 1969 Act).30 The 1965 Act established the criteria for setting aside areas of the state to be managed strictly for the purpose of maximizing the use of groundwater. This was done without regard to the flows in natural streams and set forth a number of procedural and administrative principles governing the appropriation and use of groundwater in these areas. The 1969 Act restated these principles and set forth a method of incorporating wells outside areas set aside under the 1965 Act into the priority system. These acts and the types of water they govern are addressed at greater length in Chapters 5, 6, and 7. Notes 1. “Lionel Robbins,” http://en.wikipedia.org/wiki/Lionel_Robbins, accessed November 1, 2008. 2. Frank J. Trelease, “New Water Legislation: Drafting for Development, Efficient Allocation, and Environmental Protection,” Land and Water Review 12 (1977): 385, 408–410. 3. G. R. Driver and John C. Miles (trans.), The Babylonian Laws, vol. II (London: Clarendon, 1955), 16. 4. See C. F. Kolbert, Justinian—The Digest of Roman Law (Harmondsworth, Middlesex, England: Penguin Books, Harmondsworth, 1985). 5. See id., 9. 6. Quoted in Thomas Collett Sandars, The Institutes of Justinian with English Introduction, Translation, and Notes (Westport, Conn.: Greenwood, 1970), 91–92. 7. Bureau of Reclamation, National Science and Technology Center, “Western States Water Law,” http://www.blm.gov/nstc/WaterLaws/appsystems.html, accessed March 2006. 8. Evans v. Merriweather, 3 Scam (4 Ill.) 592 (Ill. 1842). 9. Id. at 492. 10. James S. Brown, California Gold—An Authentic History of the First Find, with the Names of Those Interested in the Discovery, published by the author, James S. Brown, Salt Lake City, Utah (Oakland, Calif.: Pacific Press, 1894), 10–12; available at Virtual Museum of the City of San Francisco, http://www.sfmuseum.org/hist6/grush.html. 11. Id. 12. Id., 12–13. 13. Id. 14. Id., 14–15. 15. Id., 15–16. 16. See “California Gold Rush,” Wikipedia, http://en.wikipedia.org/wiki/California_ gold_rush, accessed November 1, 2008. 17. Charles Waldeyer, United States Mining Industry (Raymond, N.Y.: n.p., 1874), 390; in Charles B. Turrill, California Notes (San Francisco: E. Bosqui, 1876), http://www.sfmuseum.org/ hist9/turrillgold.html. 18. See Turrill, California Notes. 19. See Irwin v. Phillips, 5 Cal. 140 (Cal. 1855).
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 chapter four
 
 Introduction to Federal and Interstate Issues
 
 Federal Overview It is important to understand water law concepts employed in other states and the basic principles governing disputes between states to gain a better understanding of Colorado’s prior appropriation system. The United States follows the general rule that each state has “plenary control” over the waters within its boundaries and is free to develop whatever system of water rights administration it chooses.1 The McCarran Amendment (43 U.S.C. §666) is a federal statute, adopted in 1953, that allows the United States the right to claim the adjudication and administration of certain rights to use water within a state’s water allocation system. (The effect is to permit state courts to adjudicate federal water rights claims under state law.)2 In Colorado, for example, the federal government must have an adjudicated decree just like any other Colorado water rights holder to divert water from a stream for a federal project or purpose. The federal government cannot take water out of priority or create 71
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 a new place on the adjudicated priority lists that was not established in the original local water court proceedings. This general rule is subject to a number of exceptions, including doctrines related to federal reserved rights and the regulation of navigable waterways. The courts have found that the federal government has “reserved” water rights on federal lands—such as Indian reservations, forests, national parks, and Bureau of Land Management (BLM) lands—in an amount sufficient to support the purpose for which the federal lands were set aside. These “federal reserved water rights” typically revert back to the date the federal land designation was established by Congress— often back to the 1800s in Colorado. These federal water rights are sometimes “senior” to existing private water rights but may not have been recognized by state courts until recent decades. This creates turmoil among water rights holders who are now “junior” to the newly recognized federal water right. Another federal body of law that can act as a de facto exception to the federal government’s commitment to non-interference in state water allocation systems relates to the protection of endangered species. In 1973, President Richard Nixon signed the EndanR e s e r v e d Ri g h t s gered Species Act (ESA) into law to protect both An example of controversy related to species and “the ecosystems upon which they dethe doctrine of “reserved rights” is the pend.” This powerful federal law protects plants and Black Canyon of the Gunnison case. In 2001 a large federal reserved water invertebrates as well as vertebrates. The ESA forbids right was claimed in the District 4 federal agencies from conducting any actions that Water Court in Montrose. The purpose could “jeopardize the continued existence of ” enof the water right was to “ensure the dangered or threatened species (Section 7(a) (2)). It continued nutrition, growth, conservation, and reproduction of those also forbids any government agency, corporation, or species of fish which are thereafter citizen from taking (harming, harassing, or killing) introduced” and to “attain and preserve endangered animals. The ESA also includes a citithe recreational, scenic, and aesthetic conditions existing on the applicable zen suit clause that allows citizens or private groups reservation dates or to preserve those to sue the federal government to enforce the act. In conditions which are thereafter caused practice, the ESA is applied to require environmento exist,” according to the 2001 filing.3 tal review of any proposed water project or change A total of 386 statements of opposition were filled against the application. The in the operation of an existing project that requires problem for existing water rights holdfederal action in the form of government approval or ers was that the priority date claimed involvement. Projects that jeopardize the continued by the U.S. government was 1933—the existence of endangered or threatened species canyear the land was taken into federal possession as a national monument. not receive the necessary approval and, as a result, Many water right holders—particularly are prevented from coming into existence. in the Upper Gunnison and in dams in The Endangered Species Act has been utilized the Aspinall Unit—have priority dates junior to 1933. on the Colorado and South Platte rivers in recent years to protect endangered fish and bird species. On
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 the Colorado, the Colorado pikeminnow, razorback sucker, humpback chub, and bonytail are endangered fish species that once thrived in the Colorado River system. Many years of lawsuits, compromise, and mitigation have created improved habitat and water flow along the Colorado. Along the South Platte, the whooping crane, interior least tern, piping plover, and pallid sturgeon in Nebraska have altered water development and use patterns upstream in Colorado. Other river systems in the state have also experienced endangered species issues, with tremendous efforts in place to protect previously impaired ecosystems. The ESA has the potential to substantially alter the way the state’s river systems are administered. The requirements of the ESA have also had a substantial chilling effect on the development of new projects, particularly in overappropriated basins. For years, reservoir storage construction was the solution to future water shortages. However, the success of this strategy may be nearing its end as large projects become increasingly difficult to permit and construct. One of the first surface water projects to be stopped in Colorado was the Narrows Project, a 22,400-foot- (4.2-mile) long, 147foot-high earthen dam proposed across the South Platte River near Fort Morgan. President Jimmy Carter placed the proposed Narrows Dam and Reservoir on his “Hit List” in 1977, effectively stopping the construction project. Historically, Front Range water entities—such as the Denver Water Board, Aurora, Pueblo, Colorado Springs, and the Northern Colorado Water Conservancy District—have diverted vast quantities of Western Slope water to eastern Colorado. Granite-penetrating pipelines provide the physical means of transferring water from western Colorado across the Divide to the Front Range. The legal mechanism has been a water right, generally obtained by these government entities many decades ago. Impacts to the Western Slope economy and its environment have been severe in some cases. Grand County, for example, is located at the headwaters of the Colorado River. An estimated 60 percent of the water supply from the Colorado River in Grand County is diverted to the Front Range and the Eastern Plains.4 Residents are very concerned about efforts to remove even more water from the river. The drought of 2002–2003 highlighted a critical point—future growth cannot be maintained in Grand and Summit counties under such severe water conditions. The drought created economic and environmental concerns and increased fear that new water diversions will pull as much as 80 percent of the county’s headwaters across the Divide to eastern Colorado. Denver Water and the Northern Colorado Water Conservancy District, for example, have plans to firm up (utilize) their unused water rights on the Colorado River—legal claims made decades ago that are still valid today. However, federal environmental laws, as well as local economic concerns that revolve around tourism, could slow or even halt plans to remove more water from Western Slope streams. Negotiations are ongoing between the various affected groups.
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 In the early 1970s Denver Water worked diligently with its municipal neighbors to develop the Two Forks Project—a massive US$1 billion, 615-foot-tall dam, planned 25 miles southwest of Denver. The project would have impounded 1.1 million acre-feet (358.4 billion gal.) of South Platte River water on the Eastern Slope of the Rocky Mountains. Two Forks was intended to provide Denver and its suburbs with a thirty-five-year water supply and would have been one of the largest dams in the West constructed without federal money. However, tremendous concerns were voiced over its environmental impacts, both in the region and downstream along the Platte River in Nebraska. Issues included potential destruction of endangered whooping crane habitat in Nebraska, destruction of the natural scenery in Cheesman Canyon (the dam would have flooded approximately 30 miles of the South Platte River in the canyon), and the argument that 30 percent or more of water stored in Two Forks would be used for lawn irrigation of new homes. The U.S. Environmental Protection Agency (EPA) ultimately agreed with these arguments (and others) and denied issuance of a permit for the project:5 “Under the Clean Water Act, the construction of a dam on a navigable river such as the South Platte River requires a permit. In November of 1990, after a 14 month review, the EPA rejected the Two Forks dam proposals. EPA concluded that each of the Two Forks dam proposals would significantly damage fishery and recreational areas, and that this loss was avoidable because there were less environmentally damaging alternatives to Two Forks. EPA also found that even if no feasible alternative were to be found, the resources that would be lost as a result of a dam at Two Forks were too valuable to compromise. “The court’s ruling in this case preserves the great natural resources of the South Platte River as well as the federal government’s ability to protect our nation’s waterways for years to come,” said Lois J. Schiffer, Assistant Attorney General in charge of the Justice Department’s Environment and Natural Resources Division.6
 
 In spite of the difficult regulatory environment, a handful of large projects are successful, and new schemes are frequently proposed. The $500 million Animas–La Plata Project, sometimes called “ALP Light” because of its smaller size and scope, is under construction in La Plata and Montezuma counties in southwestern Colorado. Construction began in 2002, with reservoir filling scheduled for 2009–2011. An example of a large project proposed in recent years is the Colorado River Return Project. Nicknamed the “Big Straw,” this project was studied as a possible means of capturing as much as 750,000 acre-feet (244.4 billion gal.) of Colorado River water near the Utah border and pumping it back to Front Range water users at a cost of $3.8–$15 billion, depending on the route considered. No funding for such a large project is currently available, and environmental concerns are great.
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 A third major federal body of law that impacts Colorado water users relates to concerns about water quality. In 1972, increased public awareness and concern spurred Congress to adopt the Federal Water Pollution Control Act Amendments. The act was amended in 1977 and became known as the Clean Water Act. The act established regulations for discharge of pollutants, gave the EPA the authority to set water quality standards, and made it unlawful for any person to discharge any pollutant from a point source (a pipe or other discreet location) into navigable waters unless a permit was obtained under its provisions. It also recognized the need to address the critical problem of nonpoint source pollution (from broad geographic regions). In Colorado, the Department of Public Health and Environment works closely with the EPA to monitor and enforce provisions of the Clean Water Act. Municipal, industrial, and agricultural water users are all keenly aware of the need to protect Colorado’s water resources. However, the federal government is required by federal law to ensure compliance with water quality regulations. Total Maximum Daily Loads (TMDLs) are a calculation of the maximum amount of a pollutant that can be discharged into a water body and still meet water quality standards. In coming years, TMDLs will be used more and more to protect the water quality of Colorado’s streams, particularly as pollutant concentrations increase as a result of reduced stream flow. This increased focus on pollutants from point sources (factories, water treatment plants) and nonpoint sources (farming operations, urban runoff ) and the corresponding necessity to maintain the stream flows necessary to dilute the pollutant load received by the state’s streams has the potential to change the way Colorado’s stream systems are administered. Water Allocation Systems in Other States States have used the autonomy granted by the federal government to establish a variety of water allocation systems. However, with the exception of Louisiana, all state water law systems contain elements of the riparian system, the prior appropriation system, or both. In broad terms, states east of the Mississippi River employ riparian concepts, while states west of the Mississippi employ a mix of prior appropriation and riparian concepts. Of the western states, Colorado practices the “purest” and strictest form of prior appropriation. In water law terms, a “strict” or “pure” form of prior appropriation is a system under which water is delivered to users based solely on priority, without regard for social, environmental, or societal outcomes or consequences. Water rights are distributed in accordance with priority, to locations established largely by historical accident, in amounts and at times in strict accordance with decrees for the water rights. In such systems, system-wide efficiency, or, as Colorado labels it, “maximization of use,” is a secondary concern—priority
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 E lwo o d M e a d
 
 Elwood Mead (1858–1936) is an icon in western water law. He implemented the current water law system used in many western states as well as in Canada, Australia, New Zealand, and South Africa. Mead was a mathematics instructor at the Agricultural College of Colorado in Fort Collins (today known as Colorado State University). He studied civil engineering at Purdue and Iowa State and in 1883 received approval to teach a senior course on irrigation at Colorado’s agricultural college. He also became assistant Colorado state engineer at that time. In 1886 the Agricultural College of Colorado appointed Mead the first professor of irrigation engineering in the United States (this was something of a feat because funding was provided by the Colorado Legislature, and just a few years earlier a legislator had stated that money spent at the college would be a waste of taxpayer dollars. The politician argued that Colorado would never be an agricultural state—it was only fit for cow pasture and mining). In 1888 Mead left Colorado and became the Wyoming territorial engineer, writing the territory’s irrigation code (law). He rejected the Riparian Doctrine and declared all surface and groundwater to be properties of the state—giving them the same status as minerals and land. Unlike Colorado, Mead implemented a permitting system, administered by the state engineer and a Board of Control (composed of the superintendents of each of the state’s four administrative water divisions), to allow the beneficial use of Wyoming’s water resources. In addition, irrigation water rights were tied to the land and could not be continuEd on next pagE
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 always trumps efficiency. “Strict” prior appropriation systems rely heavily on the power of the free market system. As long as a stable trading platform is maintained, it is believed water will move to its highest and best use by virtue of the operation of the market—no outside influence is necessary to achieve this goal. In contrast, mixed or riparian systems introduce, in one form or another, a “reasonableness” concept. The idea is that an action’s relative harm must be balanced against the good likely to be produced. In addition to retaining certain elements of traditional riparian law, some states explicitly acknowledge that the “pure” system of prior appropriation produces unwanted results and that these externalities can best be managed by identifying and balancing important interests. In the most extreme form, these concepts hold that it is appropriate to reassign water uses to accomplish important societal goals—to protect the environment, for example, or to encourage municipal growth in a water-short area. No states embody either extreme. Many western water law systems contain a mix of riparian, prior appropriation, and balancing concepts. Most adopt an emphasis on prior appropriation concepts to manage waters flowing in streams and an emphasis on riparian and balancing concepts to manage groundwater. Colorado’s system of administering surface water and most of its groundwater is “strict” prior appropriation.7 This devotion to the priority system is unique, even among the western states. Colorado is also unique in the way it resolves disputes regarding water rights. All states besides Colorado have given the state engineer or equivalent substantial authority to act in an adjudicatory capacity to resolve disputes among water users, in addition to duties related to administering the streams. Colorado, on the other hand, has reserved the adjudicatory function for specially designated “water courts” and assigned the state engineer the primary duty of administering the state’s river systems.
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 Interstate Administration: Compacts Many streams and rivers cross state boundaries. Colo rado’s rivers, for example, supply nineteen other downstream states. When a water conflict occurs between states, no state may impose its laws on another. Instead, the U.S. Supreme Court divides the waters pursuant to a balancing doctrine labeled “equitable apportionment.”10 In such situations the Supreme Court will apply the principles found in neighboring states to resolve the dispute if the systems are sufficiently similar.11 For western states, this means neighboring states that have the system of prior appropriation can expect the Supreme Court to look to prior appropriation principles as an aid in resolving the dispute. States are generally hesitant to ask the U.S. Supreme Court to resolve issues between them. Interstate disputes have been relatively few in number, which means there are not many precedents to follow. This makes it difficult to predict how the Court will view a novel and complex issue of water law. As a rule, states seek to resolve their differences by negotiation and compact. There are over thirty interstate compacts in the United States today, with nine located in Colorado. Colorado’s river compacts include: 1922—Colorado River Compact, with California, Arizona, Nevada, New Mexico, Utah, and Wyoming 1922—La Plata River Compact, with New Mexico 1923—South Platte River Compact, with Nebraska 1938—Rio Grande Compact, with New Mexico and Texas 1942—Republican River Compact, with Kansas and Nebraska 1948—Upper Colorado River Compact, with New Mexico, Utah, and Wyoming 1949—Arkansas River Compact, with Kansas 1963—Costilla Creek Compact, with New Mexico 1969—Animas–La Plata Project Compact, with New Mexico
 
 continuEd from previous pagE
 
 transferred to other properties— a significant difference from the system of water law in Colorado. Mead argued that water marketing would encourage appropriators to speculate and claim much more water than was realistically needed. This, in turn, could create water monopolies. He was adamant that water should not be treated as a property right and stated that water in a democracy “belong[s] to the people, and ought forever to be kept as a public property, for the benefit of all who use [it], and for them alone, such use to be under public supervision and control.”8 Water transfers can be made today to an alternative use if it is a preferred use. Such uses include: • Water for drinking purposes for both humans and livestock • Water for municipal purposes • Water for steam engines and general railway use; water for culinary, laundry, bathing, and refrigerating uses; steam and hot water heating plants; steam power plants; and • Water for industrial use.
 
 Few changes have been made to Wyoming’s water allocation and regulation framework since it was written by Mead. Mead later became commissioner of the U.S. Bureau of Reclamation. He traveled throughout the West seeking new water projects and helped survey much of Yellowstone National Park—traveling in a buckboard with an assistant. Mead knew “Buffalo Bill” Cody, and together they explored some of Wyoming’s wild rivers. President Franklin D. Roosevelt called Mead “a builder with a vision.” The reservoir behind Hoover Dam is named after Elwood Mead.9
 
 77
 
 Introduction to Federal and Interstate Issues
 
 The Colorado River Compact of 1922 is Colorado’s oldest and allocates water between Upper and Lower Basin states on the Colorado River (Figure 4.1). The dividing point occurs at Lees Ferry in Arizona, one mile downstream of the Paria River and about fifteen miles downstream of Glen Canyon Dam. The Lower Basin states include California, Arizona, Nevada, and small portions of New Mexico and Utah that are tributary to the Colorado River below Lees Ferry. The Upper Basin states consist of Colorado, Wyoming, Utah, and New Mexico and a small portion of Arizona tributary to the Colorado River above Lees Ferry. (ApI n t e r s tat e c o m pa c t s proximately thirty river miles of the Colorado River A compact is an agreement between states that has been passed into law by are located above Lees Ferry in Arizona.) the legislatures of the respective states The Colorado River Compact annually proand ratified by the U.S. Congress. vides 7.5 million acre-feet (2.4 trillion gal.) of water Interstate compacts were first started under the Articles of Confederation to both the Upper Basin and Lower Basin states. (the first constitution of the United The compact also provides an additional 1 million States) in 1777. However, the first acre-feet (325 billion gal.) of water annually to the interstate compact for the division of Lower Basin states if it can be beneficially used. The water between states originated with the Colorado River Compact of 1922. compact includes a provision that Upper Basin states must not cause the flow of the river at Lees Ferry to
 
 4.1 A Colorado River Compact Signing Testimonial of Appreciation presented to Honorable Delph Carpenter, 1943, framed (Papers of Delph E. Carpenter and Family, Water Resources Archive, Colorado State University)
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 go below 75 million acre-feet (24 trillion gal.) for C o l o r a d o Ri v e r C o m p a c t any consecutive ten-year period. Under the Colorado River Compact, The La Plata River Compact is Colorado’s secCalifornia is entitled to 4.4 million ond oldest compact and was signed in Santa Fe, New acre-feet (1.4 trillion gal.), Arizona Mexico, in 1922 by officials from Colorado and New 2.8 million acre-feet (912.4 billion Mexico. It was the second outcome of the meeting of gal.), and Nevada 300,000 acre-feet (97.8 billion gal.). western water officials, the first resulting in the signing of the Colorado River Compact. The La Plata River Compact states that between December 1 and February 15 each year, water users in Colorado and New Mexico will have unrestricted use of the La Plata River. From February 15 to December 1, each state will have the unrestricted use of waters within its boundaries when the flow is above 100 cfs. If the flow falls below 100 cfs during this period, Colorado must deliver half of the average flow at the Hesperus Station (located approximately 10 miles west of Durango) for use in New Mexico the following day, but that water delivery does not have to exceed 100 cfs. Also, during the February 15 to December 1 period, the state engineers of both states may alternate the use of the entire flow in the La Plata River, one day in Colorado and the next day in New Mexico, if doing so will maximize the use of water from the river. The South Platte River Compact was signed in 1923 and allocates water between Nebraska and Colorado. From October 15 until April 1 each year, Colorado has unrestricted use of all water of the South Platte River within its borders. However, Nebraska is entitled to divert any surplus water during this period if the Perkins County Canal is ever constructed. (This proposed canal would divert South Platte River water near the town of Ovid, Colorado, and deliver it into Nebraska.) Between April 1 and October 15, Colorado is restricted in diverting water from the lower reaches of the South Platte River. If the mean flow at the Nebraska state line river gauge is less than 120 cfs, Colorado shall not permit diversions downstream of the Balzac Station (located at the Washington-Logan County line southwest of Sterling) to appropriators with priority dates junior to June 14, 1897. (That date was selected because the Western Canal is the first South Platte River diversion point in Nebraska, and it has a water right priority date of June 14, 1897.) The Rio Grande Compact was signed in 1938 and divides waters among Colorado, New Mexico, and Texas. Colorado’s compact requirements are based on flow rates at four river gauging stations in the headwaters of the Rio Grande. A schedule of required deliveries and the accrual of debits and credits within Elephant Butte Reservoir in Colorado and Caballo Reservoir in New Mexico are part of compact administration. A unique aspect of the Rio Grande Compact is its water quality component. In the event that water is delivered into the Rio Grande from the Closed Basin
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 Delph Carpenter
 
 Delph E. Carpenter (1877–1951) is the father of interstate water allocation compacts (Figure 4.2). He was born and raised in Greeley, the second son of parents who were among the original pioneers in Horace Greeley’s Union Colony settlement. He was raised on the family farm, an irrigated parcel near the Cache la Poudre River. Carpenter graduated from Greeley High School in 1896 and from the University of Denver Law School in 1899. He practiced water law in Greeley and later became a one-term state senator. In 1911 he was selected to be lead counsel in the Wyoming v. Colorado litigation regarding water rights on the Laramie River northwest of Fort Collins. Carpenter argued the case twice before the U.S. Supreme Court, first in 1916 and again in 1918. Other water-related lawsuits were brewing between Colorado and downstream states, and he began to consider solutions other than lawsuits. Carpenter began exploring the concept of interstate compacts for water allocation. Up until that time, such compacts had only been used for interstate navigation and fishing disputes in the eastern United States. He was instrumental in promoting and creating the Colorado River Compact and kept delegates at the negotiation table long after many thought doing so was fruitless. Delph Carpenter was Colorado’s compact delegate, and his signature is part of the Colorado River Compact. In addition, he helped develop (and signed on behalf of Colorado) the La Plata Compact in 1922 and helped shape the Rio Grande Compact.12
 
 4.2 Delph E. Carpenter, Denver, June 30, 1899 (Papers of Delph E. Carpenter and Family, Water Resources Archive, Colorado State University, image 09a010a-c: DEC)
 
 of the San Luis Valley, Colorado will not receive a compact credit unless certain water quality parameters are met. For Colorado to receive credit, the proportion of sodium ions from the Closed Basin water must comprise less than 45 percent of the total positive ions in the Rio Grande when total dissolved solids (TDS) exceed 350 parts per million (ppm) in the river. The Republican River Compact was signed by Colorado, Nebraska, and Kansas in 1942. The compact allocated the computed average annual water supply of the Republican River and its tributaries among the three states. If this average annual water supply figure varies by more than 10 percent, allocations among
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 the three states will be adjusted proportionately. The Republican River Compact gives 54,100 acre-feet (17.6 billion gal.) of water annually to Colorado, with the average computed flows based on flows generated from the North and South forks of the Republican River, the Arikaree River, and Beaver, Frenchman, and Red Willow creeks in Colorado. In 1948 the Upper Colorado River Compact was completed by Colorado, Utah, Wyoming, New Mexico, and Arizona. This compact divided waters of the Colorado River apportioned to these Upper Basin states by the 1922 Colorado River Compact. The 1948 compact provided Arizona with 50,000 acre-feet (16.3 billion gal.) per year (remember that a portion of the Colorado River Basin above Lees Ferry is located in Arizona), while the other Upper Basin states received these percentages of the remaining water: Colorado—51.75 percent, Utah—23.00 percent, Wyoming—14.00 percent, New Mexico—11.25 percent. Under this formula, Colorado would be entitled to 3,855,375 acre-feet (1.3 trillion gal.) of water annually if 7.5 million acre-feet (2.4 trillion gal.) of water were available to the Upper Basin annually. The 1948 compact also states that water used consumptively under the 1922 La Plata River Compact will be charged to the 1948 Upper Colorado River Compact. It also requires that Colorado will not cause the flow of the Yampa River at the Maybell gauging station in Moffat County west of Craig to go below 5 million acre-feet (1.6 trillion gal.) for any periods of ten consecutive years. The Upper Basin states are allowed to exceed their apportionment if doing so does not deprive another state of its water allotment. The Arkansas River Compact of 1949, between Colorado and Kansas, provides the operating criteria for John Martin Reservoir, constructed by the U.S. Army Corps of Engineers in 1943 approximately 20 miles west of Lamar. Between November 1 and March 31 each year, Colorado may call for water releases from John Martin Reservoir that would equal upstream flows into the reservoir but not exceed 100 cfs. From April 1 to October 31, Colorado may call for releases from John Martin Reservoir, up to 500 cfs, that equal inflow into the reservoir. During this period, Kansas may demand water releases equal to flows of the Arkansas River upstream of John Martin Reservoir in excess of 500 cfs. However, Kansas cannot demand more than 250 cfs. In addition, the states may call for water held in reservoir storage between April 1 and October 31. In this situation, Colorado would receive 60 percent of stored supplies, and Kansas would be given 40 percent. The Costilla Creek Compact was signed in 1963 to divide waters between Colorado and New Mexico. Costilla (Spanish for rib or furring timber) Creek is a tributary of the Rio Grande and crosses the border between the states three times before it reaches the confluence with the Rio Grande in New Mexico. The compact divides the natural flow of the river, as well as storage in Costilla Reservoir in New Mexico and Eastdale Reservoir in Colorado.
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 The Animas–La Plata Project Compact of 1969 was developed to clarify the allotment of waters developed by the Bureau of Reclamation’s Animas–La Plata Dam and Reservoir Project. The compact states that water users in Colorado and New Mexico have the same priority in water deliveries from the federal project.13 Conclusion In the U.S. federal system, each state is permitted to develop its own water law. Colorado has developed an extensive allocation system based on the strict premise of “first in time, first in right.” The system worked well in the mining camps of California and was later utilized in the gold and silver enterprises of Colorado’s high country and on the rapidly developing agricultural areas on Colorado’s plains. It is a system developed in the 1800s that continues to fashion the twenty-first-century economy. Notes 1. See Hobbs, “Colorado Water Law,” 6. See also, Mining Act of 1866, ch. 262 §9, 14 Stat. 253 (1866) (current version at 43 U.S.C. §§661–666 (1994)); Desert Lands Act, ch. 107, 19 Stat. 377 (1877) (current version at 43 U.S.C. §§ 641–648 (1994)); California Oregon Power Co. v. Beaver Portland Cement Co., 295 U.S. 142, 163–164 (1935); California v. United States, 438 U.S. 645, 662 (1978) (“[E]xcept where the reserved rights or navigation servitude of the United States are invoked, the State has total authority over its internal waters.”). 2. U.S. Fish and Wildlife Service, “Digest of Federal Resource Laws of Interest to the U.S. Fish and Wildlife Service,” http://www.fws.gov/laws/lawsdigest/WATRIGH.HTML, accessed December 2007. 3. District Court, Water Division 4, Montrose, Colorado, Case No. W-437, Black Canyon of the Gunnison National Park Reserved Rights, filed January 2001. 4. Todd Hartman, “Grand County: Grand’s Last Stand,” Rocky Mountain News [Denver], October 3, 2004. 5. Dyan Zaslowsky, “Two Forks Journal; Coloradans Anxiously Await Decision over Proposed Dam,” The New York Times, May 12, 1988. 6. U.S. Department of Justice Press Release, “Judge Sides with U.S. in Controversial Denver Dam Project,” http://www.usdoj.gov/opa/pr/1996/Jun96/271.enr.htm, accessed June 11, 1996. 7. Exceptions to this rule are non-tributary and not non-tributary groundwater (see Chapter 6), designated groundwater (see Chapter 7), and exempt wells (see Chapter 8). Management of the state’s “designated” groundwater relies heavily on balancing concepts, and allocation of nontributary and not non-tributary groundwater is based on overlying land ownership. 8. Elwood Mead, Irrigation Institutions: A Discussion of the Economic and Legal Questions Created by the Growth of Irrigated Acreage in the West (New York: Macmillan, 1903). 9. Pierre Y. Julien and Robert N. Meroney, “History of Hydraulics and Fluid Mechanics at Colorado State University,” http://hydrologydays.colostate.edu/Papers_2003/Julien_Paper.pdf,
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 Hydrology Days 2003, 92–103, Civil Engineering Department, Colorado State University, Fort Collins, 2003. 10. See Kansas v. Colorado, 206 U.S. 46, 92, 113–114 (1907). 11. See Wyoming v. Colorado, 259 U.S. 419, 496 (1922). 12. See Dan Tyler, The Silver Fox of the Rockies (Norman: University of Oklahoma Press, 2003). 13. See “Colorado Water Knowledge,” Water Center, Colorado State University, Fort Collins, http://waterknowledge.colostate.edu, accessed March 2006.
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 chapter five Tributary Water
 
 There are four fundamental categories of water and associated water rights in Colorado: (1) Tributary Water, (2) Non-Tributary and Not Non-Tributary Groundwater, (3) Designated Groundwater, and (4) Exempt Wells. These categories can be perceived as a rule with three exceptions. As a general rule, all water in the state of Colorado, above ground or underground, is assumed to be tributary—connected to and contributing to a natural surface stream. Exceptions to this general rule are Non-Tributary and Not Non-Tributary Groundwater, Designated Groundwater, and Exempt Wells. This chapter discusses the first category—Tributary Water—in depth. Chapters 6, 7, and 8 discuss Non-Tributary and Not Non-Tributary Groundwater, Designated Groundwater, and Exempt Wells, respectively. In describing each legal category of water, a “key characteristics” section is included for ease of reference. (See Appendix, p. 257.) Following the key characteristics section, the reader will find a series of “critical issues”—areas of understanding that are essential to a
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 working knowledge of the category. After reading Chapters 5–8, the reader should be able to identify the fundamental category of any water right encountered, understand the set of rules governing the use of that right, and identify critical issues related to the use and administration of the water right. At the outset, a brief description of all four categories is in order. The first category of water—Tributary Water—consists of the state’s flowing streams and the alluvial aquifers associated with them. As described in Chapter 1, an alluvial aquifer is composed of sedimentary materials (sand, gravel, and silt) that contain groundwater hydraulically connected to a surface stream. Groundwater pumping from these aquifers will, over time, affect the flows in any stream that bears a hydrologic connection to that aquifer. For this reason, Colorado gives these wells a water right, no different than a surface right. Like any other water right, a well has a decree that sets forth a priority date and other pertinent details about its appropriation. In the absence of a plan to replace water taken out of priority, well pumping from this type of aquifer may only legally deplete river flows when the well’s water right is in priority. The second category of water—Non-Tributary and Not Non-Tributary Ground water—exists in aquifers that bear little or no hydrologic connection to flowing surface streams or rivers or their alluvial aquifers. In most cases these aquifers are confined (held between confining layers of impermeable material), like the Denver Basin aquifers (see Chapter 1). Colorado statutes define how these waters are allocated and distributed. With limited exceptions, wells drilled into these aquifers are not administered as part of the Tributary Water system. Denver Basin water rights are an important subset of this category, with additional, special laws and rules that apply only to these aquifers. Non-Tributary and Not Non-Tributary Groundwater is discussed in Chapter 6. The third category of water—Designated Groundwater—is either (1) groundwater pumped from alluvial aquifers that bear no more than a de minimis (Latin for “trifling” or “inconsequential”) connection to a naturally flowing stream or (2) groundwater pumped from specially identified non-tributary aquifers. In both cases, this type of groundwater exists in discrete areas identified and “designated” by the Colorado Ground Water Commission and is subject to local control and management. Wells drilled into designated groundwater are not administered as part of the Tributary Water system. Designated Groundwater is discussed in Chapter 7. The fourth category of water in Colorado is groundwater withdrawn from Exempt Wells. Colorado statutes allow small-capacity wells to pump groundwater for domestic, stock working, and other defined uses—without regard to the administration schemes governing Tributary Water, Non-Tributary and Not Non-Tributary Groundwater, and Designated Groundwater. These wells are “exempt” from groundwater laws governing the Tributary, Non Tributary and Not Non-Tributary,
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 and Designated categories of water rights. Exempt Wells are discussed in Chapter 8. Tributary Water: Key Characteristics Geographic Definition: All waters of the state that have a substantial hydrologic connection to a natural surface stream. Surface streams and alluvial aquifers. Legal Definition: All waters that are not classified as Non-Tributary Groundwater, Not Non-Tributary Groundwater, Designated Groundwater, or Exempt Wells. Governing Act: Water Rights Determination and Administration Act of 1969, §37-92-101 et seq. (the 1969 Act). Adjudicatory Body: Water courts of the seven water divisions of Colorado. Key Documentation: Water court decree, well permits issued in reliance on water court decree. System of Administration: Strict prior appropriation, administered by the Office of the State Engineer. Geographic Definition (Tributar y Water)
 
 The hydrologic assumption underlying the state’s largest classification of water is that all water—except for Non-Tributary and Not Non-Tributary, Designated, and Exempt Groundwater—is connected to a flowing surface stream in some way. In strict geographic terms, the extent of Tributary Water includes the entire land area of the state, with the exception of certain identified confined aquifers (containing Non-Tributary and Not Non-Tributary Groundwater) and Designated Groundwater basin aquifers. In practical terms, tributary principles govern primarily surface water diversions and alluvial well pumping (see Figure 5.1) because well pumping outside the alluvial aquifers of streams is limited except in Non-Tributary, Not Non-Tributary, and Designated Groundwater areas. The impact of diverting water from a flowing stream is obvious—diversions reduce water available to a downstream diverter. The priority system is implemented, and if the downstream water right is senior to the upstream diverter, the upstream junior diverter must curtail his or her diversions to the extent necessary to ensure the downstream senior is satisfied. At that point, the upstream junior diverter is deemed out of priority. Depletions caused by alluvial well pumping (see Chapter 1) substantially complicate operation of the Tributary Water system because it is impossible to know whether future river depletions, caused by today’s alluvial well pumping, will affect the river at a time when the well water right is in priority. In spite of these complications, Colorado’s General Assembly and water courts have
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 5.1 Alluvial aquifers (reprinted from the Ground Water Atlas of Colorado, Special Publication 53, by Ralf Topper and others, ©2003, with permission from the Colorado Geological Survey)
 
 Tributary Water
 
 maintained a firm commitment to requiring well owners who withdraw tributary groundwater to operate within the bounds of the Tributary Water priority system. Legal Definition (Tributar y Water).
 
 Review
 
 An alluvial aquifer is an aquifer that underlies and, in most cases, extends some distance from a natural stream (Figure 5.2). It generally follows the course of the stream, sometimes deviating in places where the ancient stream flowed in a different location than the present-day stream. Geologically, alluvial aquifers consist of “unconsolidated” materials ranging in size from boulders to grains of sand and silt deposited by ancient flowing streams. Groundwater is held in the spaces or “pores” between the unconsolidated materials. Alluvial aquifers have the capacity to be recharged by precipitation in the course of the annual hydrologic cycle.
 
 Legally, all water, including groundwater, is assumed to be tributary to a natural stream and subject to administration under the terms and conditions of the priority system.1 Groundwater is the only type of water in Colorado that is potentially outside the Tributary Water category. (Note that all exceptions apply only to groundwater.) Colorado law places the burden of proof on the person seeking an exception to this general rule.2 In some cases this burden is easily met. For example, if an aquifer has been designated by the Colorado Ground Water Commission or identified as non-tributary by the General Assembly and state engineer, then one is unlikely to encounter much resistance. In other cases, particularly cases involving designated water, there may be a substantial dispute over whether specific groundwater qualifies for the exception. Governing Act (Tributar y Water)
 
 As discussed in Chapter 3, the Water Rights Determination and Administration Act of 1969 (§37-92-101 et seq.; the 1969 Act) is the most recent compre5.2 Alluvial aquifer materials (reprinted from the Ground Water Atlas of Colorado, Special Publication 53, by Ralf Topper and others, ©2003, with permission from the Colorado Geological Survey)
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 hensive legislation encapsulating Colorado’s prior appropriation system. The 1969 Act established seven water divisions in the state, based on the state’s major drainages (Figure 5.3).3 The 1969 Act established a division engineer for each division to handle water administration and a water court for each division to adjudicate water rights and settle disputes.4 The division engineer’s office and the water court for each division are located in the same town or city. The locations are: Division 1 Division 2 Division 3 Division 4 Division 5 Division 6 Division 7 
 
 South Platte Arkansas Rio Grande Gunnison Colorado White-Yampa Dolores–San Juan
 
 Adjudicator y Body (Tributar y Water).
 
 In each division, the 1969 Act established a water court dedicated to hear water issues in that division (Figure 5.4).5 The water court is located within the district court of general jurisdiction and is staffed by an appointed water judge who hears all water cases in the division. The 1969 Act provides for one or more water referees to help the water judge with the substance of pending cases, as well as a water clerk who handles all clerical matters related to processing the applications for water rights.6 A person desiring to adjudicate a water right or other water matters files an application with the water court.7 Whereas historically the courts considered general adjudications in which entire streams or stream segments were adjudicated, the 1969 Act calls for individual applications. Each applicant must approach the court separately, under a unique case number, and seek an individual decree W at e r C o u r t C a s e N u m b e r s for a water right. Case numbers for a water court application are assigned by the water clerk The application for a new water right is puband have a three-part coding system. lished in the water court résumé and the local newsThe first two digits of the case number paper. Any interested water right holder may file an represent the year the application objection, no later than the end of the second month was filed, such as “08” for 2008. The second part represents the court the following publication (approximately sixty days), matter is before, designated by “CW.” to the application.8 Once an objection is made, the The third part of the coding system party objecting is known as an opposer or objector, represents the number of cases filed in while the person filing the application is commonly the water court system that year, say “1147” for 1,146 prior cases filed that referred to as the applicant. It is not unusual to have year. The case number in this example several objectors in any given case. In fact, several ends up being “08-CW-1147.” currently pending Division 1 cases have more than forty objectors, each with different interests.
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 5.3 Water divisions (reprinted from the Ground Water Atlas of Colorado, Special Publication 53, by Ralf Topper and others, ©2003, with permission from the Colorado Geological Survey)
 
 Tributary Water
 
 5.4 Water court (photograph by Moana Thaden)
 
 Water cases are highly technical, and the applicants and opposers rely greatly on professionals, generally referred to as water engineers. In reality, their qualifications vary—some are licensed engineers, some are hydrologists, some are geologists, and many have licensure or recognition in a combination of these and other areas of expertise. Water court applications range from simple applications—with no objectors, processed in a matter of months—to complex, highly technical, multi-party legal proceedings lasting years or even decades. Colorado water law has evolved into a highly specialized area, and cases are prosecuted and defended by attorneys who specialize in the area, generally referred to simply as “water lawyers” or, in some cases, by terms not fit for publication. An applicant seeking to prosecute an application of any size will start by hiring a water attorney and a water engineer to assess the issues. These professionals will then cooperate with the applicant in drafting the application to be filed in the water court. The 1969 Water Rights Determination and Administration Act envisioned a two-step process in water court. When an application is first filed it is referred to the water court referee, whose role is to assess the application and evidence presented and to make a recommendation to the water judge in the form of a suggested ruling or proposed decree.9 The referee has the authority to hold hearings, consult with the state and division engineers, and perform other actions necessary to investigate the
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 application.10 The referee’s recommendation is not binding on the water judge, however. It is possible to T h e W at e r C o u r t R é s u m é An application for a new water right object to the referee’s recommendation after it is enis published in the water court résumé tered and to request a complete trial before the water (and local newspapers) to provide 11 court judge (there is no jury). Even before the refnotice to all potentially impacted eree makes a recommendation, any party—either apwater right holders within the water division boundaries. The résumé is plicant or objector—can request that the application published monthly by the water clerk be transferred from the referee to the water judge, or and presents the case number, appli12 “re-referred” to the water judge, for a complete trial. cant name, applicant’s water lawyer (if As a practical matter, most noncontested or simple the applicant has one), and pertinent information regarding proposed water cases are assessed by the referee, and the water court use, amount, and location of use. The routinely accepts the referee’s recommendation and applicant provides this information signs the proposed decree. In highly contested cases, to the water clerk for publication. Anyone can subscribe to receive a it is typical for the applicant or an objector to re-refer water court résumé for a nominal the case to the water judge prior to a referee’s ruling, annual cost. since any ruling made by the referee would be contested by one side or the other anyway. Re-referring the case also allows the applicant to set a trial date before the water court. Since Division 1—the most active division—has trials set 1½–2 years into the future, there is an incentive for applicants to re-refer cases to secure an available date. This helps the court process an application within a reasonable time frame. Once re-referred to the water judge, a water court case is treated much like any other multi-party civil court case. Colorado’s Rules of Civil Procedure apply, although modified slightly to account for unique aspects of water applications.13 Parties (the applicant and opposers) are entitled to discovery—the opportunity to investigate their opponents’ cases by asking written questions, requesting disclosure of documents in each other’s possession, and conducting depositions in which opposing parties or their experts can be forced to respond to questions under oath.14 For large cases (involving dozens of parties), this discovery process can be very timeconsuming and costly. For smaller cases, discovery is taken informally, if at all. In the process of litigating the case, the applicant is required to prepare a proposed decree—the court document the applicant wants the water judge to sign. Objectors have the opportunity to suggest revisions to the proposed decree.15 Trials of water matters range in length from a day or two to several months. Following trial, the water judge will generally enter a decree, either in the form suggested by the applicant or with additions or deletions the judge deems necessary, depending upon the evidence presented at trial. Appeals of water court decisions are made directly to the Colorado Supreme Court, bypassing the Colorado Courts of Appeals.16 Decrees and decisions of the water court are enforced by the state engineer and his or her representative, the division engineer.17
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 Key Documentation (Tributar y Water)
 
 To have value, all Colorado water rights must have documentation. For Tributary Water rights, this documentation is the decree (Figure 5.5). For any given water right, the decree may have been entered in previous general adjudications, or, if the water right is more recent, it may be an individual decree entered under the terms of the 1969 Act. General adjudication decrees consist of an introductory section in which the water court sets forth terms and conditions relevant to all water rights involved in the adjudication and a series of pages or attachments in which each water right is described individually. In such a case, both the general provisions and the pages relevant to the specific water right are important. Decrees entered under the 1969 Water Act address a smaller number of water rights. Decrees for a water right are entered in favor of the applicant who approached the court at the time, but water court decrees are transferable. With the exception of conditional water rights, discussed later, there 5.5 Water court decree (couris no need to notify the water court or to change tesy, Colorado State Archives) the name on a water right decree when a decree changes ownership. When assessing a water right or a claimed water right in the Tributary Water system, the first item to seek is the decree. If there is no decree, the water right has no value because it has no place on the priority list. As discussed in Chapter 3, if a water right has been used for many years but has no decree, its owner may approach the water court under provisions of the 1969 Act. However, the priority date for such a water right is going to be the date the water court application was filed, not the date the right was first applied to beneficial use.19 Colorado law has consistently applied this penalty to those who have failed to diligently adjudicate their water rights. In Colorado, a water court decree represents a property right. Although no person may own specific molecules of water, a valid water right decree represents a right to use water on a recurring basis. In this sense, it is known as a usufructory (Latin for words describing ownership) right. By law, property rights come with privileges and protections. They cannot be “taken” without just compensation. The property they represent can be used for any lawful purpose. The right to use water under a decree can be alienated—that is, sold, leased, or given away. The use of the water or the point of diversion can be changed so long as no other water users are injured by the change. Colorado’s recognition that a usufructory water right is a
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 property right entitled to legal protection is one of the cornerstones of the state’s system for administering and distributing water. In the case of groundwater, a secondary key document is necessary—the well permit. No water may be withdrawn from a well in the state of Colorado without a well permit.20 Unless a well is an Exempt Well (discussed in Chapter 8), no permit may be issued to withdraw Tributary Water without a water court decree. A well permit represents administrative approval to withdraw water and deals largely with how such water is withdrawn and applied to use. It differs from a decree in two fundamental aspects. First, unlike a decree, a permit is not a property interest. Second, whereas the terms of a decree (e.g., amount of water, place of use) are fixed and cannot be amended (even if wrong), the terms of a well permit may be amended from time to time. So, a permit is essential to using a well, but it is the decree for the well that represents the water right and has the real value. System of Administration (Tributar y Water)
 
 T h e V a l e nc i a W a t e r C o u r t
 
 El Tribunal de las Aguas de la Vega de Valencia (the Court of Waters of the Fertile Valley of Valencia; Figure 5.6) is located in the heartland of Spain’s huerta (orchards). For centuries the court has met in the doorway of the Apostles of the Cathedral of Valencia to settle water disputes between irrigators. The Court of Waters of Valencia goes back to Roman times, although it was later when Arab settlers in the region formalized the process. Every Thursday at noon, an alguacil (constable) leads a procession of eight farmers dressed in loose black shirts traditionally worn by Valencian farmers. These men make up the Tribunal de Agua, or Judges of Water, and, when making decisions, they sit in a circle. They are the supreme authority for settling disputes between irrigators along the Turia River and the Orchard of Valencia. The judges are irrigators, democratically elected by other irrigators in the huerta. Everyone acts on his or her own behalf, without lawyers. Witnesses may be called, and land may be inspected by the judges, if necessary. Court verdicts cannot be appealed by either party. Decrees are transmitted orally, and the court functions without paperwork.18
 
 Tributary Waters are distributed by the state engineer and his agents, the division engineers, in accordance with Colorado’s system of prior appropriation.21 Each water division is divided into water districts, representing manageable administrative units within the water division (based on watersheds) (Figure 5.7). Water commissioners, the division engineer’s field agents, administer water rights within each water district.22 The water commissioners have primary contact with water users and maintain close watch on the diversions and river conditions within their assigned districts. If at any time a decreed water right has an insufficient water supply, the shorted water user notifies the water commissioner for his or her district and requests that all upstream users junior to their priority date be curtailed. This act of notification is known as placing a call. For such a call to be valid, the shorted user must have a genuine need for water for purposes permitted by his or her decree, and there must be no downstream call senior to the user. If the call is valid, the water commissioner
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 5.6 El Tribunal de las Aguas (Tribunal of the Waters) (Generalitat Valenciana, Ministry of Education, Culture and Sport of the Government of Spain, Valencia, Spain)
 
 will communicate the date of the call—May 2, 1886, for example—to water users on the river upstream of the party placing the call. All upstream users junior to that priority date are required to curtail diversions until the calling user is satisfied. If river conditions improve, the call will likely change, becoming more and more junior—that is, later in date—until the available water supply is being used in its entirety (Figures 5.9a, 5.9b). (Under Colorado water law, a stream can be completely dried up unless an in-stream flow water right exists, as discussed later in this chapter). So, in the May 2, 1886, example, a summer cloudburst may provide an increase in supply that allows the division engineer to acknowledge a July 2, 1906, call. At that time the 1886 user is satisfied and no longer needs to call, and the increased water supply allows users junior to 1886 to take water. There is not enough water in the river for all users at that time, but there is a volume sufficient to supply everyone on the list through the 1906 priority. Most rivers in Colorado have times when there is no call. During these high-water events, there is enough water to satisfy all users needing water, even those with very junior priority dates. This condition is known as a “free river.” River calls made on the main stem of a river can and do affect the water rights on all upstream tributaries. In Division 1 (South Platte), for example, it is not unusual for a single 1907 or 1908 call made by reservoirs east of Greeley to prevent (or “call out”) all upstream junior diversions, from the headgate of the downstream senior reservoir to the headwaters of every tributary (Figure 5.8). This is necessary 96
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 5.7 Water districts (courtesy, Dick Wolfe)
 
 to ensure that the downstream senior water right holder obtains his or her decreed water supply. At other times, several calls will be placed on the river simultaneously, with the most senior calls placed upstream and the calls becoming increasingly junior downstream (Figure 5.10). Calls only affect upstream junior water rights because it would do no good for a downstream user (downstream of the “calling” water right) to curtail diversions. Thus, if there is an 1877 call at point A, curtailing all diversion junior to 1877 upstream of point A, and there is an 1879 right at point B downstream of point A, unaffected by the 1877 call at point A, the 1879 right may place a valid call (Figure 5.10). Literally, the 1879 call from point B curtails all upstream diversions junior to 1879. However, these diversions were already curtailed above point A by the point A 1877 call. The call at point B effectively prevents diversions junior to 1879 downstream of point A and upstream of point B. This increases water supplies at point B. Presumably, the water right at point A is taking all of the water available at that location. However, return flows (see Chapter 1) are accruing to the river below point A, creating a flow in the river between points A and B that the right
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 5.8 Ditch Headgate, Bijou Ditch diversion dam (photograph by Tom Cech)
 
 at point B can rely upon. The process could repeat itself at downstream point C, assuming there is a water right junior to 1879 (Figure 5.11). This series of progressively junior downstream calls is a common summertime call scenario on overappropriated streams like the South Platte and Arkansas rivers. See Chapter 9 for a discussion of more advanced river administration scenarios.
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 5.9b Simple call 2
 
 5.10 Descending call 1
 
 5.11 Descending call 2
 
 Tributary Water
 
 Critical Issues: Establishing a Tributary Water Right Establishing a Tributary Water right in Colorado is not complicated. A would-be water rights owner need only (1) make a diversion of water and (2) apply the water to beneficial use. If he wants to be able to enforce his priority, he must adjudicate the water right or be forever at the bottom of the priority list. Any person in Colorado may perform these acts—doing so is not solely the province of municipalities and water professionals. The Colorado Constitution promises the state’s residents that “[t]he right to divert the unappropriated waters of any natural stream to beneficial uses shall never be denied.”23 Traditionally, a diversion has been understood to mean the removal of water beyond the banks of a flowing stream—for example, the miner from Chapter 2 who directed water into the flume leading to his sluice box or the Union Colony farmer coaxing water down a river-bottom ditch to his potato field. So, any resident of Greeley or Pueblo or Grand Junction may—at least according to the state’s water laws—approach his or her local stream with shovel in hand, dig a ditch, run water to a vegetable garden, and thereby successfully meet one of the two requirements to be a water rights owner. There is a caveat, however—to have a valid appropriation, the vegetable gardener must divert water in priority. In other words, if, at the time he made his diversion, there was an 1886 call on the river, he was effectively taking some else’s water, and no credit can be given him. The Colorado Constitution promises the right to divert the “unappropriated waters,” not the “appropriated” waters, of a natural stream. If, on the other hand, the new irrigator diverted water at a time when there was no call on the river, he met the legal “diversion” requirement. In legal terms, he had obtained “dominion and control” over unappropriated water. Finally, the irrigator can divert only as much water as he needs. He may not divert and claim 100 cfs (cubic feet per second) if his one-acre vegetable plot can be supplied by 1 cfs. He may not waste water. As with most aspects of water law, the legal limitations of the “diversion” requirements have been thoroughly tested by a number of resourceful Coloradans, giving rise to case law and statute that provide defining parameters. For example, in the 1980s the city of Fort Collins created a “boat chute” and “fish ladder” around a diversion dam.24 The boat chute was located within the Cache la Poudre River channel and consisted of a concrete structure designed to ferry boaters and fish through the “diversion.”25 Fort Collins applied to the Division 1 water court for a water right to supply the boat chute. Objectors to the water rights application protested, claiming Fort Collins had failed to make a “diversion” because the claimed water never left the river.26 The Division 1 water court ruled that the boat chute and fish ladder system was not a “diversion” because the new structure did not substantially change the way the river flowed.27 On appeal, the Colorado Supreme Court ruled that Fort
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 Collins’s chute and ladder was a legally sufficient “diversion,” even though the water never left the river channel.28 The City of Thornton v. City of Fort Collins decision opened a debate that has yet to be resolved. In response to the Colorado Supreme Court decision, the communities of Breckenridge and Golden developed kayaking courses and applied to the water courts for approval of what came to known as “recreational in-channel diversions” (RICDs).29 These conditional water appropriations were granted by the water court.30 On appeal to the Colorado Supreme Court, the justices were evenly divided—three for and three against approval of Golden and Breckenridge’s RICD water rights.31 By operation of law, when the supreme court is deadlocked, the decision of the district court is affirmed, so the RICD appropriations made by Golden and Breckenridge remained valid.32 Meanwhile, RICDs generated a healthy debate in the Colorado General Assembly.33 Many water rights owners were concerned that private RICDs would wreak havoc in the administration of Colorado’s river systems as claimants appropriated the entire remaining flow in every river system in the state for recreational purposes. Recreational users, on the other hand, advocated RICDs as a method of enhancing the state’s amenities and preserving the natural environment. Senate Bill 216 emerged from this debate.34 The bill limited the ability to claim and adjudicate RICDs to counties, municipalities, cities and counties, water districts, water and sanitation districts, and water conservancy districts.35 It also instructed RICD applicants to request an assessment of the proposed rights from the Colorado Water Conservation Board (CWCB) and required water courts to consider the CWCB’s recommendations in assessing RICD applications.36 Controversy continues to swirl around the bill in the courts and the General Assembly.37 At present, it remains the law that private parties may not appropriate RICDs, and public entities seeking to adjudicate them must seek input from the CWCB and provide the CWCB’s recommendations to the local water court.38 Even more controversial is the appropriation of water to sustain in-stream flows for fish and wildlife purposes. In its purest form, an in-stream flow water right contains no river channel improvements of any kind and consists solely of a claim to sustain flows through a given river reach (section of river). Colorado does not recognize a claim for in-stream flows by private parties as a “diversion” sufficient to create a water right.39 The General Assembly provided that only one entity in Colorado—the CWCB—can make a valid in-stream flow appropriation and established a very specific set of rules governing these appropriations.40 In making such appropriations, the CWCB must abide by all other rules of Colorado’s Tributary Water priority system. The water rights obtained operate according to their decreed priorities. If the CWCB desires a right more senior than can be established by appropriation in the present day, it must purchase existing senior
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 rights and change them (go through a water court procedure) to an in-stream use. The concept of “beneficial use”—the second requirement for establishing a Colorado water right—is intentionally flexible. It has no rigid statutory definition but has been interpreted by the courts as new uses develop. In the early days of the state, beneficial uses were limited to mining, agriculture, and domestic applications. However, in the more than 130 years since statehood, the Colorado Supreme Court has made substantial additions to that list. Today, industrial, manufacturing, municipal, piscatorial, fish and wildlife, gravel washing, truck and equipment washing, dust suppression, aquaculture, snowmaking, and recreation uses also make the list.41 In addition, a number of new ways have been developed to store and use water that, although not uses in themselves, facilitate other uses—storage, recharge, replacement, augmentation, exchange.42 As times change, new ways of using and delivering water develop, and the water courts are not opposed to recognizing these innovative measures so long as the need is real, the outcome is productive, and senior water rights are protected. Colorado’s broad flexibility regarding uses is tempered by a consistent commitment to grant water rights only to those who have a bona fide need for the water. Colorado’s Anti-Speculation Doctrine proceeds naturally from the prior appropriation system’s origins.43 It is not difficult to imagine that a group of hardscrabble appropriators on a mining stream, having established their diversions through sweat and toil, would view with disdain a newcomer’s effort to establish a new diversion merely so he could sell the water to the highest bidder. In such a situation, other newcomers standing ready to develop new claims and put the water to good use would be prevented from doing so while the speculator held the entire flow of the stream for a later sale to others. This result was viewed as unacceptable, and the aversion to speculation became one of the pillars of the developing prior appropriation system, known today as the Anti-Speculation Doctrine. This doctrine was adopted by Colorado courts in early decisions and was codified in the 1969 Act.44 Much like the miners on the developing stream, modern water users test every claimed appropriation or new use of an old appropriation to be certain the applicant is not engaged in speculation.45 Water users have pushed the definition of “beneficial use,” in ways similar to the efforts to expand the definition of “diversion.” One example of this phenomenon is the kayaking course discussed earlier.46 In such a case, courts struggle to find a means to fix the amount of beneficial use associated with such a right. Does a kayaking course need 10 cfs or 100 cfs? Can the appropriator place a call on upstream junior diverters when there are no kayakers on the course in case someone decides to use the kayak course later that afternoon? If only one kayaker is on the course, is that sufficient to support a call for more water? Some of these questions have yet to be addressed. CWCB in-stream flow rights raise similar questions. As the Colorado
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 Supreme Court reacts to these novel questions, legislators react to the court’s decisions by proposing bills (legislation) that provide parameters under which the appropriations are approved or denied.47 Point and counterpoint, these issues, unheard of when the prior appropriation system developed, strain the bounds of the system and move it toward a flashpoint. A new set of principles and concepts capable of accommodating the new paradigm is needed. The citizen vegetable gardener, discussed earlier, has created a valid water right under Colorado law if he makes a diversion of unappropriated water, diverts only the amount he can use, and applies that water to beneficial uses to grow carrots and broccoli. However, his water right has not been adjudicated in the local water court. So, by rule of law, he resides at the bottom of the water rights priority list in his river basin. If an upstream neighbor is inspired by his idea, completes an irrigation ditch one year after him, and proceeds to divert water under the new water right, the vegetable grower has no remedy—he cannot place a call unless his water right for the vegetable garden is adjudicated. After several years of this frustration, the vegetable grower files a water court application in July 2006. In the application for a new water right, he recites the fact that he diverted one cubic foot of water from the Animas River and applied it to irrigation use on July 1, 2002. His application for a new water right is published in the Division 7 water court résumé. At the same time, the upstream neighbor, suspicious that the vegetable gardener is up to something, also files his water court application in July 2006, reciting that he diverted and applied water to a beneficial use (irrigation) on July 1, 2003. The vegetable gardener and his neighbor file Statements of Opposition to the water applications and become objectors in each others’ cases. The Division 7 water referee assesses the two water right applications and determines that all the facts recited in the documents are true. Under the 1969 Act, both the vegetable gardener and his neighbor are awarded a 2006 priority date. That is, as to all other water rights—including those adjudicated in 2004 and 2005—the vegetable gardener and his neighbor are junior. Both applicants could have been senior to the 2004 and 2005 rights but failed to file in water court in a timely fashion. Therefore, they are penalized with the later priority date (2006), the same way their predecessors would have been under the nineteenth-century general adjudication statutes. All is not lost, however. Under the 1969 Act, all water rights applications filed in a given year are given a priority date consistent with that year. As with applications filed in the same year, water rights are sorted according to the date water was first applied to beneficial use. So, in the order of 2006 priorities, the vegetable gardener who applied his water to beneficial use on July 1, 2002, is ahead of his neighbor who applied his water to beneficial use on July 1, 2003. The referee sends proposed decrees to the water judge. If acceptable to the judge, the decrees are signed by him or her and then recorded in the county where the vegetable grower
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 and his neighbor reside. Both men have acquired a valid, adjudicated Colorado water right. The next season, if the upstream neighbor diverts water in a way that shorts the downstream vegetable gardener, the latter may place a call on the river, using his adjudicated water right to prevent the neighbor from diverting water. However, both men may be called out by a downstream senior water right, adjudicated in 2005 or before. There is one significant exception to the rule that a water diversion and application to beneficial use are required to complete an appropriation of a water right. Using the vegetable gardener example again, assume that the vegetable gardener starts digging his ditch in 2002 but is unable to complete it and actually divert water until 2005. In the meantime, his neighbor begins and completes his ditch in 2003 and places the water to beneficial use. Should the vegetable gardener be rewarded for beginning his project in 2002 with a priority date senior to his neighbor? Or, conversely, should the neighbor be awarded a senior date based on his completion of the project prior to his neighbor? Since its inception, the western system of prior appropriation has consistently rewarded diligent efforts to establish new diversions by awarding a priority date consistent with the date work on the project began, as opposed to the date the project was completed.48 This privilege was recognized as long as the person initiating the project had a use for the water and proceeded diligently toward completion. In Colorado, this type of right is known as a conditional water right.49 Once a conditional right is awarded, its holder’s place is “reserved” in the priority list, and the applicant must periodically demonstrate to the court that she is working diligently to complete the diversion. After the diversion and application to beneficial use have been made, the applicant provides proof to the water court. The right is then made absolute, meaning that the water right is perfected and has a priority date consistent with the date the work commenced. The 1969 Act and associated case law interpreting it elaborate on the traditional doctrine and require a Colorado conditional water rights applicant to demonstrate that she has taken a “first step” toward appropriation and that she “can and will” complete the diversion.50 An applicant for a conditional water rights demonstrates that she has taken the first step toward completing a conditional appropriation by showing that she formed the intent to appropriate water and took overt acts that manifested this intent. In addition, the applicant must have provided notice to other water users of the proposed diversion and represented a substantial step toward completing the appropriation.51 Beginning construction could represent a “substantial step,” but more often this burden is met with a surveying and engineering study to determine the feasibility of a project. The “notice” requirement is normally met by publication of the application in the water court résumé; however,
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 in some cases applicants will literally post signs at the river in the location of the proposed diversion. Assuming the applicant has demonstrated that she has taken a first step toward making the appropriation, she must next demonstrate that the appropriation can and will be completed.52 As a part of this test, the applicant must demonstrate that water is available for diversion.53 This element is important for reservoirs not yet constructed. In such cases, the applicant must submit engineering analysis showing that water from a stream will be available to fill the reservoir, if it is constructed. To assess this issue, an engineer will review stream flow records, diversion records, river call records, and other data to create what is referred to as a “point flow analysis”—a tool that allows the user to predict the flows potentially available for diversion in the future, if the reservoir is constructed. Assuming that adequate water is available for diversion, the applicant must also demonstrate that the project is technically and financially feasible and that she has legal access to the lands necessary to complete the water right appropriation.54 If an applicant meets these conditions, she will be awarded a conditional right. As a condition of the award, the applicant is required to return to court every six years until the appropriations are completed to demonstrate her ongoing diligence in completing the diversion.55 These applications are called diligence proceedings and are often protested by other water users who could be affected if the right were completed and who would also like to see part or all of the conditional right canceled.56 There are large numbers of conditional water rights on Colorado streams. Some of these rights are senior enough and large enough that their completion would change the operation of the affected streams. In the South Platte River, for example, two large conditional reservoir rights, Two Forks and Hardin reservoirs, represent claims to many hundreds of thousands of acre-feet of water—in essence, the entire unappropriated flow of the South Platte River. The reservoirs were never developed because of environmental concerns. However, Colorado law allows conditional rights to be changed to other uses as long as the new uses do not exceed the contemplated draft—or expected amount of use—of the old, original application.57 As the Front Range population increases and water supplies tighten, many water users expect new flashpoints over the ways these large conditional rights can be changed and applied to other uses. Critical Issues: Changing a Tributary Water Right to a New Use or Place of Diversion The owner of a Colorado water right can change the use, the place of use, the place of diversion, or the means of diversion of a water right so long as no other decreed
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 5.12 Flood irrigation (courtesy U.S. Department of Agriculture, Economic Research Service)
 
 water right or decreed conditional water right is injured.58 To understand change in water right concepts, one must have a firm grasp of how a river system operates (see Chapter 1). As water rights are diverted from a river or stream and applied to beneficial use, not all water diverted is consumed. For example, in a typical farming operation using flood irrigation techniques (Figure 5.12), approximately 50 percent of the water applied to crops is consumed by the plants. The remaining 50 percent either runs off the end of the irrigated field on the surface (runoff ), evaporates, or escapes past the crop root zone (deep percolation) and enters the alluvial aquifer. Diverted water that is not consumed by the crop or lost to evaporation returns to the stream. In the case of surface water runoff, the diverted water may return to the stream quickly—within hours or days—as it finds its way down natural drainage ways or tributaries back to the river or stream. In the case of water returning to the alluvial aquifer, the rate of return is slower but nevertheless predictable. The amount consumed by the crops is known as the consumptive use portion of the diversion. The amounts returning through surface runoff and deep percolation are known as the return flows associated with the diversion. Let us consider an irrigator’s annual water diversions to illustrate change in use concepts (Figure 5.13). For the sake of example, assume 110 acre-feet is diverted. Of the 110 acre-feet diverted, 10 acre-feet seeps out of the earthen delivery ditch
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 5.13 Change in use 1
 
 before it reaches the farm, while 100 acre-feet reaches the farm. Of that 100 acre-feet, 50 percent, or 50 Three principal irrigation techniques acre-feet, is consumed by the crops in the process of are used in Colorado. An irrigator emevapotranspiration and is lost to the stream system. ploying flood irrigation diverts water It is either evaporated as a result of photosynthesis into a ditch or pipe and directs it onto occurring in the plants or is stored in plant tissues the surface of the field, often down furrows plowed in the field. Sprinkler and carried away in a produce truck headed for marirrigation involves the application of ket. This 50 acre-foot figure represents the consumpwater sprayed from above, often from tive use associated with the use of the water right. center pivot sprinkler systems. Drip irrigators apply very small amounts Once this water entered the irrigator’s headgate, of water directly into the root zone downstream water users never saw it again, so they of the growing plants—typically developed no reliance upon it. Assume that the revegetables or fruit orchards. maining non-consumptive use portion, 50 acre-feet, returned to the river via (1) surface runoff (10 acrefeet) and (2) deep percolation (40 acre-feet). Year after year the river benefited from the 50 acre-feet of return flows the irrigator generated as his crops were irrigated. Downstream junior and senior water users diverted the 50 acre-feet to irrigate their crops, thereby consuming some of the return flow water. They now generate their own return flows in the same way the upstream irrigator did, and so on, for literally thousands of farms encompassing many hundreds of thousands of acres. Now, assume the irrigator decides to sell his entire farm and water right to a company that intends to construct a factory on the site of the farm and to use the irrigation water in the factory. The factory owner buys the farm, along with the I r r i g at i o n T e c h n i q u e s
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 farmer’s right to divert water from the river, and then begins the legal process of changing the use of the water right from agricultural to industrial purposes. To make this change, the factory owner must file a change of water rights application with the water court in her division.59 In this application she must demonstrate that her proposed change in use from irrigation to industrial purposes will not cause injury to the owners of downstream vested water rights or decreed conditional water rights.60 Under Colorado law, an applicant meets this burden by demonstrating the lawful historical use of the water right. The true measure of a Colorado water right is how it has been used for beneficial purposes.61 At the time a water right is adjudicated, the applicant has the burden of demonstrating the diversion of a specified amount of water and the application of that water to a beneficial use. In the factory example, the water right now held by the factory owner was likely adjudicated 120 years ago by the person who owned the farm at that time. This person, long since deceased, filed a water court application in one of the general adjudications describing the size of the ditch, the amount of water it could divert, and the uses to which it had been applied. The judge, in turn, recorded this information in the decree entered for the water right. The decree set forth a flow rate—a maximum amount the irrigator could divert using the ditch—and may have included other information about the location and the number of acres on which the water had been applied. Upon the entry of the decree, the original irrigator obtained a right to divert up to the identified maximum flow rate for the identified purposes in the identified location. This pioneering irrigator began diverting water, and the water commissioner annually recorded how much water was diverted from the river by this particular water right. Over time, as the farm was sold, each successive owner continued to divert the water and irrigate the acres identified in the decree or some subset of those acres. Each year, the water commissioner recorded the amount of water diverted. As the water right was used, its full measure (entitlement) was established. This amount (flow rate) may have been the same as the amount identified in the original decree, but in most cases it is less than the full amount set forth in the decree. Why? Simply because experience suggests that many early general adjudication decrees exaggerated the amount of water that could actually be diverted and placed to beneficial use. (Human nature is an interesting thing to observe, particularly with water matters.) The factory owner now must prove that her new use of water will not expand the original water right beyond its true measure—its lawful historical use. To do this, she will hire a water engineer to calculate the historical consumptive use and return flows associated with the water right. The engineer will assemble the diversion records for the right—taken by the water commissioners and available from the state—interview the irrigator or others to establish the crops grown in preceding
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 years, download weather data and a number of other items from available sources, and input all of these data into a consumptive use model (a computer program designed to calculate the amount of water consumed by the crops). Next, the engineer will enter the return flow and ditch loss amounts historically returning to the groundwater and use another type of computer program to calculate how quickly these accretions would have benefited the nearest stream. After running these models, the engineer will report to the factory owner that, on average, the farmers using the water right diverted 110 acre-feet from the river each year (based on the diversion records) and that of the 110 acre-feet, 50 acre-feet was consumed by the crops, 10 acre-feet was ditch loss, 40 acre-feet returned to the aquifer via deep percolation, and 10 acre-feet returned to the river through surface runoff. The engineer will also provide a water accounting schedule that will set forth the amounts of return flows that accrued each year and the times at which they accrued, based on the farm’s distance from the river and aquifer materials between the farm and the river (which control how fast water can move through the aquifer) (Figure 5.14). The factory owner has 50 acre-feet of water each year—the consumptive use amount—that she can take into her factory and consume entirely without injury to other water users. This is the portion of the farmer’s water right that has value to its owner. The river never benefited from this water, which was historically consumed by irrigated crops, and so its continued consumption in priority will have no negative effect. However, if the factory owner simply diverted the 50 acre-feet any time of the year and consumed it entirely, the return flow patterns would be altered, and those who rely on the return flows would be injured. For this reason, if the factory owner wants to take the 50 acre-feet of historically consumed water, she must also divert the remaining 60 acre-feet and return it back to the river at the same times and in the same amounts as occurred historically. In addition, even though she needs water for her factory year-round, she may only divert during the irrigation season, as did her predecessors (roughly May–September). She may also be required
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 to re-vegetate the farm with native grasses or other L a wf u ll y C h a ng e d landscaping to prevent weeds and soil erosion. R e t u r n F l o w P a tt e r ns Each year, the factory owner may divert a maxiEven though the change of water use mum of 110 acre-feet of water. Of this amount, 50 case applicant is required to maintain acre-feet may go into her factory and be consumed historical return flows as a condition of the new use, there are circumto extinction (completely lost to the local river). The stances where return flows can legally remaining 60 acre-feet must be delivered to the river be substantially reduced. For example, in accordance with the schedule developed by her the owner of an irrigation right need engineer and decreed by the water court. In practinot file an application for change in use to increase irrigation efficiency by cal terms, she will need to install a bypass structure replacing flood irrigation techniques somewhere on her ditch to divert water back to the (50 percent efficient) with the sprinriver. As water is diverted from the river and into the kler irrigation method (90 percent ditch, an identified percentage will be turned from efficient). This water use change will substantially reduce return flows, but the ditch back to the river to simulate the historical no water court application is necesreturn flow pattern. The remaining amount, not to sary unless the type of use changes. exceed 50 acre-feet per year, may be delivered to the Similarly, nothing prevents a ditch company from lining an earthen ditch factory for total consumption (Figure 5.15). with concrete to eliminate ditch loss Historically, return flows from the original farm (seepage). accrued to the river in both the summer and winter months, even though the ditch only diverted during the irrigation season. Because of this historical pattern of water use, the factory owner must also deliver return flows to the river during the winter, when the ditch is not running. This can be a problem because irrigation ditches generally do not contain water during winter months. To accomplish this legal return flow requirement of the change of use decree, the factory owner will have to store water or acquire it from another source for delivery to the river during the non-irrigation season. She may also choose to deliver a specified amount of water diverted in the summer to recharge sites—shallow basins that allow water to enter the alluvial aquifer—to simulate historical return flows. Recharge sites contribute water to the alluvial aquifer in much the same way the farmer’s irrigation practices did historically. If the recharge “deposits” are timed correctly, the accretions can reach the river during the winter months when needed to replicate historical return flow patterns. As a condition of her change in use of the farmer’s water right, the factory owner will likely be required to permanently cease irrigating or “dry up” the acres formally irrigated by the shares that have been changed in the water court. The purpose of this requirement is to prevent expanded use of the water right. Once the factory owner begins diverting water to the new use (industrial), she cannot continue the old use (irrigation) or the net result would be a doubling of consumptive use of the original water right. To prevent additional irrigation, the court may require
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 her to place a real covenant (legal restriction) on the land formerly irrigated by the farmer’s water right promising that no more irrigation will occur. This dry up covenant will be recorded in the real property records of the county and will be binding on future owners of the property. In water court, objectors are likely to challenge the factory owner’s calculations of lawful historical consumptive use. For example, if the original decree for the farmer’s water right stated that the right could be used to irrigate 100 acres and the factory owner’s engineering shows that the water right had actually been used to irrigate 120 acres, objectors would complain that part of the factory owner’s predecessors’ use was not lawful historical use. Objectors to the water use change case would argue that this additional irrigation was outside the terms of the decree for the water right—or, in legal terms, that it represented expanded use. Or, if the factory owner’s engineering showed consistent diversions through the historical study period (typically a 30–50-year time period) identified by the applicant but objectors discover that there was a 10-year period of non-use outside the period studied, the factory owner will be forced to input “0” diversions into the long-term average. This will substantially reduce the average historical use of the farmer’s water right. The historical study period is frequently disputed because no parameters are specified in statute. In most cases the applicant will select a study period that maximizes conclusions about consumptive use by excluding periods of non-use. The objectors,
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 however, will push to expand the study period to include the poorer years in an effort to reduce the long-term average yield of the water right. Disputes will also occur over the specific methods and assumptions used in an applicant’s engineerInc r e a s i ng M u n i c i p a l ing. For example, the factory owner’s engineer may a nd Ind u st r i a l W a t e r Us e have assumed that the farmer’s flood irrigation effiAs Colorado’s population booms, ciency was 65 percent, while objectors have experts more and more farmland is taken out of production to supply water for who prefer a figure of 50 percent, which, if applied, municipal and industrial uses. The would substantially reduce the amount of water majority of change in use water rights the analysis shows to have been consumed. Or, a cases are filed by municipalities or downstream objector who would benefit from large land developers who have purchased agricultural water rights and seek to amounts of return flows in the irrigation season may apply those rights to new municipal contest the factory owner’s assumption that 10 acreand industrial uses. Normally, these feet of the return flows were on the surface, since water court cases involve both a change in use and a change in the these flows return to the river almost immediately, point of diversion. See Chapter 10 and may suggest instead that 20 percent of the return for an in-depth discussion of this flows were on the surface. phenomenon. All of these issues are decided by stipulation (legal agreements) between the applicant and the objectors or by the water court judge. Either way, a water court decree is entered setting forth the terms and conditions on which the factory owner may use the irrigator’s water right for the new use. This water decree is delivered to the division engineer and the water commissioners. Thereafter, the water right is administered pursuant to the terms of the new decree. If in later years another user wishes to change the use again, the water court will not require another historical use analysis that covers the same period as the one studied in the factory owner’s change of use case. Instead, the new issue will be how the water right was used by the factory owner and her successors during the time since the factory owner’s original change of use case was settled. It is also possible in Colorado to change the place (location) of use of a water right. To illustrate, assume the factory owner’s factory site is located not on the farm where the original water right was used for irrigation but 20 miles downstream of the point of diversion for the farm. In this situation, the factory owner needs to change the point of diversion of the farmer’s water right to its factory location 20 miles downstream. So the factory owner directs her water attorney to file a change application that includes both a change in type of use (discussed earlier) and a change in the point of diversion. Once again, under Colorado water law the factory owner may relocate the point of diversion (from the river) of the farmer’s water right so long as she can do so without causing injury to vested water rights and decreed conditional water
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 rights.62 Historically, rights located downstream of the farmer’s diversion point between that diversion point and the proposed factory location have not been affected by a call from the farmer’s water right. They have also enjoyed the benefit of the return flows accruing from the farmer’s irrigation activities in the form of increased water available for diversion from the river. If the factory owner simply relocates the diversion point downstream, these downstream water rights will be injured—either because they will be called out by the farmer’s right (now used by the factory) when they never would have been called out before (assuming they are junior to the farmer’s right) or because there will be less water in the river for diversion (true whether the rights are junior or senior). Let us say that the factory owner agrees to replace historical return flows at the new point of diversion (20 miles downstream) to protect downstream water rights but provides no solace for rights located between the old point of diversion and the new one. In addition to these concerns, the downstream water right holders may argue that more water is available at the factory owner’s new point of diversion than at the original farm and provides the potential for expanded use of the farmer’s original water right. To address these concerns, the factory owner must E x p a nd e d Us e replace historical return flows at the original point Many mutual ditch companies share issues related to expanded use. of diversion (at the farm) to protect the intervening These companies often hold some rights (water rights between the farm and the new of the most senior nineteenth-cenfactory location) from injury. The water court judge tury rights. Because they have been may also place limitations on how much the factory diverting for so long, the location of water use under the ditches (on lands owner is permitted to divert at the new location, that can be irrigated by gravity) has such as a requirement that she never divert more in changed substantially. Issues arise the new location than is available at the old (Figure when present locations of use are in 5.16). areas not contemplated by the irrigation company’s original decree. For The factory example assumes that the factory example, if the parties who obtained owner and her farmer predecessors own the entire the decree in 1886 intended to irrigate ditch and water right and diverted the right solely “100 acres under the ditch” and the current usage is 700 acres above and for irrigation use on the farm. In reality, this type below the ditch, the company may be of water right scenario is rare. In most cases the irchallenged by other water users and rigator will hold shares in a mutual ditch company forced to cut back to 100 acres. In (see Chapter 8), a nonprofit organization that holds a water rights change case, only the irrigation of the 100 acres would be (legally controls) a larger water right for the benefit considered “lawful historical irrigaof a number of shareholders. In addition, the ditch tion.” These expanded use issues have company also manages and maintains the ditch to the potential to dramatically reduce deliver this water right to all shareholders. If the facriver diversions allowed to mutual ditch companies. tory owner has purchased shares in a mutual ditch company (as opposed to a private water right), an
 
 114
 
 Tributary Water
 
 5.16 Change in point of diversion
 
 additional layer of complexity is added that must be addressed in the change of use case. A mutual ditch company is responsible for delivering water to all shareholders, based on the number of shares they own. To perform this task, the ditch must have a sufficient physical supply of water to carry water all the way to the end of the ditch to meet the legal needs of the last shareholder on the ditch. (Old Colorado adage: “It’s better to be at the top end of a ditch with a shovel than at the end of a ditch with a water right.”) This is a constant challenge because of fluctuating river flows, weeds and other obstructions in the ditch, lack of communication with the ditch rider (the person responsible for allocating water to shareholders on a daily basis), and similar factors. If ditch company shareholders change the use of their shares and take delivery of water in a new location—as the factory owner did—overall flows within the ditch will be reduced, making operation of the ditch even more difficult. If the shareholder changing the use of her shares needs to provide historical return flows through a bypass structure, she will need the ditch company’s permission to install the structure. In most cases the ditch company will also operate it. The ditch company is likely to require the shareholder seeking a change in water use to leave a specified amount of ditch loss (seepage) in the ditch for the benefit of the other shareholders (particularly those at the end of the ditch system). It is common for the applicant and the ditch company to disagree over how much ditch loss is
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 appropriate (it could be 15 percent or as high as 40 percent). Finally, because the change of use of shares Normally, the uses of shares in a in a ditch may set a precedent for future changes by mutual ditch company are changed other shareholders, the ditch company will often individually. When an entire ditch take a keen interest in the historical consumptive use company decides to undertake a engineering. They definitely do not want that figure change of use case, the engineering analysis performed is known as a underestimated. “ditch-wide analysis,” and the change Ditch companies have standing (a legal position) case is referred to as a “ditch-wide” in water courts to contest these issues, and the water case. In such a change case, the water court will determine the historical judge will alter a proposed decree to address them, consumptive use and historical return if necessary. Because of these concerns, many ditch flows for the entire ditch. The decree companies have by-laws (rules and regulations) that entered will be binding on every require a shareholder seeking a change of use to apshareholder. Ditch-wide change of use cases can be a cost-effective way of proach the ditch company board of directors prior to quantifying the historical consumpfiling an application for change of water use in a wative use of each share and facilitating ter court. Ditch company by-laws may also require a transfers (the sale) of shares to new payment from the shareholder seeking to change the uses. use of her shares. This payment may be to reimburse the ditch company for part or all of the costs it incurs in reviewing the proposed change in use application. The Colorado Supreme Court has found (ruled) such by-laws to be enforceable.63 D i tc h - W i d e An a l y s e s .
 
 Critical Issues: Augmentation Plans The watershed of a typical Colorado stream includes not only the stream itself, flowing on the surface, but also an alluvial aquifer underlying it and extending for some distance on either side of the stream. An alluvial aquifer consists of unconsolidated materials (sand, gravel, silt) of varying sizes. It is recharged annually as precipitation falls on the lands overlying the aquifer and as return flows from irrigation enter the aquifer through deep percolation. The water in an alluvial aquifer naturally moves toward the lowest point in the basin—the location of the natural stream. However, groundwater is slowed in reaching this point by the unconsolidated materials that comprise the alluvial aquifer. In the absence of these impermeable materials, water in an aquifer would very quickly flow to the lowest point and form a level surface, like the water in a bathtub. However, the rock, sand, and other materials restrain the moving groundwater and “hold” it at an elevation higher than the stream. This physical delay allows groundwater to escape to a stream in a measured way, as opposed to rushing to the lowest point like the water moving freely in a bathtub. How quickly the water in the aquifer moves toward a stream is dependent on the type of material in the aquifer—large materials such as boulders allow water to move
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 5.17 Pumping well cone of depression (reprinted from the Ground Water Atlas of Colorado, Special Publication 53, by Ralf Topper and others, ©2003, with permission from the Colorado Geological Survey)
 
 more quickly than small material such as tight sand or clay. In addition, the gradient (slope) between the location of groundwater and the stream also determines the speed of groundwater movement. (The steeper the gradient, the more gravity exerts itself, and the more quickly groundwater is forced through the aquifer). Through observation and experimentation, hydrologists have been able to create a method by which they can estimate how quickly water will move through a given aquifer if they know the gradient and the type of materials in the aquifer. As a well pumps groundwater (Figure 5.17), a cone of depression is created in the aquifer. When pumping begins, this cone is small in circumference and is located immediately around the well. As groundwater pumping continues, the cone of depression becomes larger, spreading away from the well until it reaches a hydrologic boundary, such as the edge of the alluvial aquifer or a flowing stream. As the cone grows, it “takes” water from the surrounding alluvial aquifer, drawing it toward the well. If the cone of depression reaches a flowing stream that is hydrologically connected to the alluvial aquifer, it will begin to draw water from the stream in addition to taking it from the alluvial aquifer. Hydrologists have
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 developed methods of estimating when a well’s cone of depression will intersect a stream. A pumping well deprives a nearby stream of water in two ways. First, it takes water from the aquifer that, in the absence of the well, would travel through the alluvial materials and benefit the stream at some point in the future. Second, if the cone of depression intersects the stream, the well causes water to flow directly out of the stream into the aquifer. Neither of these effects is instantaneous. The stream will not miss the groundwater taken from the aquifer until such time as the water would have arrived if the well had not taken it. The cone of depression takes some time to expand far enough to intersect the stream. When it does, the extent of its connection with the stream increases gradually over time as the cone widens and it draws more and more water from the stream. So, it is possible that the well could pump groundwater today and have no effect on the stream for months or even years. However, when these delayed depletions (also called past pumping depletions) do reach the stream, their effects will be real and in direct proportion to the amount of water withdrawn by the well and consumed by crops. Hydrologists have established methods of predicting the amount and timing of delayed depletions caused by the pumping of any given well. For many years, the connection between the alluvial aquifer and Colorado’s flowing streams was poorly understood. As a result, alluvial wells were not regulated prior to the 1960s. A well owner was not required to participate in the state’s general Tributary Water adjudications and had no place on the surface water priority list. Wells were not administered as part of the priority system governing the state’s streams. As such, it was entirely legal (and even encouraged) for a person to install a well and develop a farming operation based solely on alluvial groundwater. In the 1950s well technology improved substantially, and many irrigators installed supplemental wells that were used early in the irrigation season (before the ditches and reservoirs started delivering water in the spring) or when surface water supplies ran short (such as in late summer or during a drought). Wells were viewed as an accepted means of drought-proofing water supplies, and the state encouraged their installation. Thousands of alluvial well permits were issued during the 1930s through the 1950s, and entire agricultural communities grew up around farms served by groundwater. This boom time did not last, however. In the 1960s, surface water users in the South Platte and Arkansas River systems complained of dwindling surface water supplies. Armed with a new understanding of groundwater hydrology, these surface users set out to curtail pumping by alluvial wells. If the wells were indeed taking water that could have contributed to surface flows, it was difficult for surface users to understand why the wells should not be administered as part of the Tributary Water priority system. Why should a well drilled in 1950 pump through a drought while
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 a neighbor with an 1870 surface water right that could not be supplied by the river watched his crops burn up for lack of water? Surface users demanded that wells be regulated and pumping curtailed in an effort to sustain surface flows relied upon by the senior ditches. They argued that alluvial wells should also have water right priority dates and should be incorporated into the surface water prior appropriation system. In effect, this water right would be so junior that groundwater wells would only be able to divert during spring runoff and in the non-irrigation season. The issue was further complicated by the effect of delayed depletions. How could a surface water rights owner be certain that the depletions caused by a well pumping today would affect the river at a time in the future when the well’s water right was in priority? For the wells to be useful, they would have to divert during every irrigation season, out of priority. The priority system had no mechanism to handle the complex issues arising out of well usage in an alluvial aquifer. Colorado was at a flashpoint. On the one hand, the state had allowed—even encouraged—large-scale well drilling and pumping. This policy had resulted in a substantial agricultural economy in many regions of Colorado—the prairie bloomed with crops. On the other hand, the state’s constitutional commitment to the priority system, coupled with the new knowledge that many alluvial wells withdrew water from the same source as senior surface rights, demanded action. Two key principles emerged. First, even given the rudimentary understanding of hydrology in the 1960s, there was a general consensus that all wells were not created equal. Some wells were completed into aquifers that were not alluvial in nature and did not affect the flow in the state’s streams in a meaningful way. Other wells were completed into alluvial aquifers of tributaries of the South Platte and Arkansas rivers many miles distant from the main-stem surface streams, in locations where water did not flow continuously on the surface. In these locations, the only water available for irrigation was groundwater. Shutting down these types of wells would have caused widespread economic losses and sent family farms spiraling into bankruptcy. Yet in real terms, a well shutdown would have provided little benefit to surface water rights owners who withdrew their appropriation from a flowing stream many miles distant. The Colorado General Assembly concluded that these types of wells should not be included in the main-stem priority system. The 1965 Ground Water Management Act gave the newly created Colorado Ground Water Commission the power to identify these types of wells and to create self-contained designated groundwater basins that functioned outside the mainstem priority system.64 These waters, identified as Designated Groundwater in this book, are discussed at length in Chapter 7. Second, as to the class of wells installed in the main-stem alluvial aquifers of flowing streams, the General Assembly determined that regulation was warranted
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 but that it was critical for the future of the state that wells be allowed to continue withdrawing groundwater to the maximum extent consistent with the priority system. This maximization of use principle, first set forth by the Colorado Supreme Court in the late 1960s, was adopted by the legislature in the 1969 Water Rights Determination and Administration Act.65 The 1969 Act called for all groundwater wells to be adjudicated in water court and stated that if a well was adjudicated by an established deadline, it would be able to claim its original priority date (the date the well was drilled and groundwater was placed to beneficial use).66 The 1969 Act also provided that wells were to be curtailed only if such curtailment would increase surface water supplies for seniors.67 Well owners, some of whom also owned surface water rights, were allowed to obtain an alternate point of diversion for those surface rights. This was made at the point of the well—a special type of change in use case—so the senior surface rights could be withdrawn from the wells.68 The state engineer was instructed to use all possible means, consistent with the priority system, to maximize use of the state’s waters.69 The 1969 Act also introduced the concept of an augmentation plan.70 Simply put, an augmentation plan is a court-approved plan whereby a party seeking to divert water out of priority provides replacement water or augmentation water to the affected river in an amount necessary to prevent injury to other water users. In this manner, no other water users are injured, and the out-of-priority groundwater diversions are allowed to continue. For wells, this meant well owners could continue pumping if they could assemble water supplies and deliver them to the affected river at the time and location where the well depletions were affecting the river. To supply this water, well users had to either develop means of storing excess flows that occurred in the winter and early spring or purchase senior water rights that could be delivered when needed for augmentation. In response to the 1969 Act, well users in the South Platte and Arkansas River basins adjudicated their wells and banded together to form well user groups to supply the necessary augmentation water. These groups were organized to pool resources, purchase water rights, deliver water rights to affected rivers as augmentation water, and secure the necessary administrative approval to operate the augmentation plans. Although the 1969 Act contemplated that water courts would adjudicate plans for augmentation, the state engineer was given the authority to approve the plans temporarily.71 He was also given the authority to create rules and regulations governing each water division.72 In the years immediately following the 1969 Act, the bodies of law governing well pumping in the South Platte and Arkansas basins—the two basins in the state that supported large amounts of alluvial well pumping—diverged. In the Arkansas River Basin, pressure from the state of Kansas forced the development of rules requiring full augmentation in 1996.73 The Arkansas River had long been a subject of dispute between Colorado and Kansas. Two United States Supreme Court cases,
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 Kansas v. Colorado (1907) and Colorado v. Kansas (1943), led to the negotiation of the Arkansas River Compact in 1949 (see Chapter 4 for a discussion of compacts).74 After the 1969 Act was passed, the Colorado state engineer took measures to regulate well pumping in the Arkansas Basin, such as the passage of rules and regulations in 1973 that required identified wells to pump only three days out of seven. On the whole, however, well owners were not required to replace anything approaching 100 percent of out-of-priority depletions.75 Mindful of these conditions, Kansas brought another original action in the U.S. Supreme Court in 1985, alleging that Colorado had violated the terms of the Arkansas River Compact by, among other things, allowing excessive alluvial well pumping without sufficient augmentation.76 The Supreme Court appointed a special master to study Kansas’s allegations. The special master’s 1994 report, adopted by the U.S. Supreme Court in 1995, concluded that wells installed in Colorado after 1950 and prior to 1985 had unlawfully reduced the flows at the state line.77 In response, the Colorado state engineer promulgated rules and regulations for the Arkansas River that required all wells to be curtailed unless they were involved in either a water court decreed augmentation plan or a plan of augmentation approved by the state engineer.78 Under these rules, a well must replace all out-of-priority depletions. In addition, the well owner may be required to replace some or all inpriority depletions if the state engineer determines that those depletions would deplete usable state line flows in violation of the compact with Kansas.79 Since 1996, wells in the Arkansas River Basin have been operated pursuant to these rules. Well owners in the Arkansas Basin are not required to file a plan of augmentation in water court but may operate under plans annually approved by the state and division engineers. The South Platte River Basin lacked the interW e ll P r i o r i t i e s state issues present in the Arkansas. Early policies of Since wells have adjudicated water the state engineer’s office, in the 1970s, required well rights with their own priority dates, users in the South Platte Basin to replace as little as 5 Colorado law has historically granted percent of the water pumped.80 Later, as operational them the right to deplete river flows at all times when the well’s water right understanding of the alluvial aquifer and the river is in priority. For example, if a well increased, the state engineer required well owners has an adjudicated priority date of to replace all out-of-priority depletions, in a man1955 and the call on the river is 1985, ner similar to the Arkansas. The General Assembly then wells are not required to replace depletions because the depletions are revoked the state engineer’s express authority to apin priority. If, however, the call on prove these temporary substitute water supply plans the river is 1876, then wells would be 81 in 1977. However, many of the provisions of the required to replace depletions because the depletions are affecting senior 1969 Act seemed to imply that the state engineer had water rights. broad discretion to approve withdrawals by wells in his effort to maximize use of the state’s waters with
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 or without a water court application. The state’s experience in the Arkansas, where the state engineer passed rules and regulations to allow administrative approval of replacement plans on an annual basis, seemed to confirm this authority. The state engineer continued this administrative process through 2002 in the South Platte River. He annually reviewed substitute water supply plans submitted by well users and issued annual approvals. Through this period, the South Platte River was administered in such a manner that there were no calls for water during the winter months. This meant no replacement water was needed during these months for well augmentation plans. Well augmentation plans pursued a number of avenues to develop water supplies. Some relied heavily on year-to-year leases of effluent—legally available consumptive use water leaving a municipal treatment plant—or other temporary sources. Other augmentation groups constructed storage vessels and purchased senior water rights. No wells were curtailed during the period 1969–2002. Surface water users expressed growing discontent over the manner in which the state engineer reviewed and approved the augmentation plans, but above-average precipitation during those years held the inevitable flashpoint at a distance. Some well user groups filed for approval of augmentation plans in water court, but the vast majority continued to operate with annual substitute water supply plans approved by the state engineer. These augmentation groups never filed a water court application for an augmentation plan. In 2002, the Colorado Supreme Court ruled that the state engineer lacked the legal authority to approve substitute water supply plans of the type relied upon by the South Platte well user groups.82 Simultaneously, the state was beset by a largescale, severe drought.83 These two events precipitated a flashpoint in Colorado water law, the impact of which has yet to be fully understood. In the absence of state engineer authority to approve substitute water supply plans, South Platte well user groups had no avenue to secure approval for annual operation. Most had not filed an application in water court, and no provision of law allowed them to operate the wells outside a court-approved augmentation plan. Following the example established in the Arkansas River Basin, the state engineer proposed rules and regulations for the South Platte River that would have allowed him to continue to approve well augmentation plans administratively. The Colorado Supreme Court rejected this approach and found, in Simpson v. Bijou Irrigation Co., that all augmentation plans must be adjudicated by the water court in Division 1 (the South Platte drainage).84 Consistent with the supreme court’s decisions, the Colorado General Assembly passed a statute affirming the Division 2 rules and the state engineer’s authority to administer them, rejecting the same administrative authority in Division 1 and sharply limiting the state engineer’s authority to continue reviewing and approving
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 substitute water supply plans for Division 1 well users to circumstances where an augmentation plan had been filed in the Division 1 water court and was pending.85 However, in an effort to encourage the speedy trial of large augmentation plans (plans with hundreds of wells), the statute provided that an applicant must demonstrate hardship to the state engineer to achieve approval of such a plan after three years and to the water judge after five years.86 Many of these large augmentation plan cases were pending in Division 1 water court at the time this book was written. Shortly after the Simpson decision, the state entered a severe drought.87 One of the consequences of this prolonged drought was a change in South Platte River administration that has effectively curtailed many alluvial wells in the South Platte River Basin. Prior to 2002, the South Platte River was administered in such a manner that, for the most part, there was no priority call on the river during the winter months. During those months, the senior reservoirs on the South Platte River store water for use during the following irrigation season. These reservoirs have priority dates in the very early 1900s, but in the years preceding 2002 the state and the division engineer never had to utilize calls for reservoir storage since there were generally sufficient river water supplies to fill the reservoirs. In the absence of a wintertime call, well water rights—or, more accurately, the depletions caused by the exercise of those rights—were in priority, and no replacements were required. In 2002, when river water supplies became critically short, the South Platte reservoirs placed calls for water in the winter. The state and Division 1 engineers recognized these as valid calls (legally valid), and, as a result, they required well augmentation plans to replace well depletions (injuring the South Platte River) during that time. Well user groups, which had designed augmentation plans around an ability to replace depletions only in the irrigation season, suddenly found themselves with augmentation water obligations approximately double what they had been at any time since 1969. Water in these amounts could not be acquired except at a cost of hundreds of millions of dollars to the well users. Faced with the administrative challenges posed by the Simpson decision and the water supply challenges created by the state engineer’s change in wintertime administration policy, well users were forced to curtail pumping in large numbers. The effect of this curtailment on the state’s economy and water policy is yet to be fully realized. Although the specific developments in the South Platte and Arkansas River basins differed, the general concepts of an augmentation plan are applicable statewide. The applicant for an augmentation plan has the burden to demonstrate that his or her plan can operate without causing injury to any vested water right or decreed conditional water right.88 This burden of proof is identical in many respects to that carried by the change in use applicant. However, instead of demonstrating that a new use of an old water right can be achieved without affecting other rights holders, the augmentation plan proponent must gain authorization from the water court for
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 new out-of-priority diversions. To meet this burden, the applicant must quantify the depletions caused by the proposed diversions—in time, place, and amount— and identify sources of augmentation water that will be delivered to replace those depletions and thereby prevent material injury.89 The applicant’s first burden is to demonstrate with reasonable certainty the time, location, and amount of depletions caused by the proposed out-of-priority diversions from a well. This means that the applicant’s water engineer will first estimate the amount of future depletions caused by past pumping. She will assess the use of the well to determine how much water was pumped in the past and, of that amount, how much was used consumptively. She will then “track” these depletions to the affected stream and estimate the quantity of depletions in acre-feet. She will also need to determine the location at which these depletions will affect the river and the timing of the depletions in the future. Depletions caused by past well pumping that have yet to affect the stream are generally referred to as post-pumping depletions and are an important part of augmentation plan cases involving existing wells. Even if a well is curtailed entirely, the effects of its past pumping will be felt by the stream for a period into the future. In Colorado, wells that have past pumping depletions may gain authorization to pump today only by replacing all out-of-priority depletions affecting the river today, even though these depletions were caused by pumping at some previous time. In a sense, wells users are asked to repay a “debt” caused by previous pumping before gaining authorization to create new depletions. Next, the engineer of an augmentation plan application will estimate future depletions caused by future pumping. The goal of every well augmentation plan is to allow well pumping in the future for some beneficial use. The engineer will estimate the amount of pumping necessary to accomplish the beneficial use and calculate the future depletions likely to be caused by this level of use. She will then estimate the amount by which these depletions are likely to affect the river—when depletions caused by the wells are likely to be out of priority. This is the amount the wells will be required to replace. The sum of future depletions caused by past pumping and future depletions estimated to be caused by future pumping represents the total depletions likely to be caused by the pumping of the wells. Having established the plan’s total water depletions, the engineer will next quantify the sources of replacement water available to the plan. Augmentation water may come from a variety of sources, including senior water rights changed to augmentation use, water storage vessels filled with relatively junior water rights, recharge accretions, leased effluent or other fully consumable water, and augmentation wells. Most augmentation plans will have a core of senior water rights that have been changed to augmentation use. Large well augmentation plans will purchase these rights, which normally take the form of shares in a mutual ditch and reservoir company, and will prosecute the change in water rights applications necessary to
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 apply the rights to augmentation use. When rights are used for augmentation, the consumable portion of the right is delivered directly to the river. If the right is a share in a mutual ditch company, the changed shares will be delivered through a bypass structure, along with the return flow obligations arising out of the change. If the shares are in a reservoir company, arrangements will be made for the company to release the share water, along with any return flow obligations, from the reservoir at appointed times. Junior storage rights often take the form of “lined” gravel pits. The sand and gravel that compose the alluvium of flowing streams are valuable for construction activities and have been mined for many years for this purpose. Historically, these gravel pits were left unlined. When the mining was complete, the pits would fill with alluvial groundwater and remain full of water continuously, evaporating groundwater and causing a net loss to the river system. These vessels were not watertight—water deposited in them would commingle with alluvial aquifer water, and the owner would lose dominion and control over the water. In the late 1980s, a Greeley-based construction company developed a technology whereby a bentonite slurry wall could be constructed around the perimeter of a gravel pit. This slurry wall, which is keyed into bedrock, is essentially impervious to water. Once installed, the gravel pit becomes a useful, legal storage structure, distinct from the alluvial aquifer and capable of storing surface water. Water users applied for and received water rights to fill these gravel pit reservoirs beginning in the late 1980s. Although these rights are relatively junior, they represent the potential to capture water during the runoff season and other times of no call. Water is stored in priority in the gravel pits by well user groups and released later when augmentation water is needed. Senior water rights that have gone through a change of use procedure in water court and reusable effluent can also be stored in a lined gravel pit. Another form of junior water right used in augmentation plans is the groundwater recharge right. A recharge facility is a ditch or shallow pond to which water is delivered for the sole purpose of allowing the water to seep into the ground and the alluvial aquifer. Once this water is deposited, hydrologists can predict the rate at which the water will travel to the nearest flowing stream (in much the same way as they can calculate the timing of well depletions). Water deposited in a site en route to the stream is commonly referred to as recharge credits or accretions. Well user groups use recharge credits to offset out-of-priority well depletions affecting the stream. These sites are especially useful if located in the vicinity of wells involved in the augmentation plan, since the rates at which well depletions and recharge accretions travel toward a stream are equal and offset each other. Like gravel pit reservoirs, recharge rights are junior in status and rely on high flows in the stream for diversions. In this sense, they are referred to as retiming structures—they take water from the stream when flows are available, move it away from the stream, and deposit
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 it such that it returns to the stream at times of low flow, when augmentation water is needed. A ditch may make recharge diversions from the surface stream, or they may be made by a well installed so close to the river that pumping depletes the river almost immediately. Wells that pump water away from the stream to recharge sites are known as recharge wells. The augmentation well is another type of water right used in augmentation plans. Unlike recharge wells, these wells are located some distance from the river. Their sole purpose is to withdraw water from the aquifer and deliver it directly to the river to meet a demand for augmentation water. The pumping of augmentation wells causes depletions that must be replaced, as with any other well, but these depletions are delayed enough so the augmentation well user does not have to repay the depletions until much later, long after the augmentation well pumping has occurred. Augmentation wells are often far enough from the river that the delayed depletions from their pumping are likely to affect the river during a time when a sustained call is less probable, such as the winter months or during spring runoff. In this way, the augmentation well user is able to pump the well and then allow the depletions to affect the river in priority, obviating any need for replacement of depletions caused by the pumping of the augmentation well. In other cases augmentation wells can be used to “borrow” water from the aquifer during an acute crisis, which can then be repaid over time. Most large augmentation plans have recharge wells, recharge sites, and augmentation wells working in tandem to supply the proper amount of augmentation water to the river at times when it is needed. Another important source of augmentation water is effluent. Most cities own water rights that are either the result of trans-mountain diversions (discussed later) or senior water rights that have been changed for municipal use. For changed water rights, once the city has supplied the return flow component required by the change of water rights decree, the remaining water (the consumptive use portion of the right) can be consumed 100 percent, or to extinction. Trans-mountain water (water that originated on the Western Slope of Colorado) has similar characteristics when it is used on the Eastern Slope. A city diverts this Western Slope water and delivers it through a tunnel to the Front Range. It then treats it, supplies it to customers, and collects and treats the sewage flows resulting from use. This treated effluent flows into a stream from the discharge pipe of the city’s treatment plant. The city has a right to redivert this water, if it can, and to reuse it, since it has maintained dominion and control over the water. Historically, though, many cities have not had the capability to redivert the water and instead have leased it to downstream users such as well user groups. This leased effluent provides a large percentage of the augmentation water that supports well pumping in the South Platte River Basin. The engineer working on an augmentation plan will list all these sources and estimate the amount likely to be available from each, the time at which such water
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 will be available, and the location of delivery. For senior water rights, these estimates will be based on what the water right has consistently delivered in the past. For junior rights, an estimate of the number of days the water right is likely to be in priority in the future will be calculated and diversions thereby anticipated. Deliveries from effluent and other leases will be based on the terms of the water lease between the city and the well augmentation group. The sum of these replacement supplies represents the total replacement supplies available to the augmentation plan. Finally, the engineer will compare the total out-of-priority depletions likely to be generated by the plan with the total replacement water available. For the water court to approve the plan, the total augmentation replacement supplies must meet or exceed the total out-of-priority depletions of well pumping. In addition, the plan must demonstrate an ability to deliver the augmentation water at the time, location, and quantity in which the out-of-priority depletions are likely to occur. In some larger well augmentation cases, this comparison of total depletions with total replacement supplies will be forecast for a number of years into the future to demonstrate that the plan will have replacement water available to offset future depletions that result from pumping today. These forward-looking assessments are referred to as “projection tools.” If, in assessing depletions and replacements, it becomes apparent that the plan cannot support all of the pumping needed by the well owners, the plan will call for incremental curtailment of pumping and consequent reduction of depletions until projected replacement supplies meet or exceed expected depletions. In many large well plans, an incremental curtailment is referred to as a quota. If, for instance, the plan has a sufficient replacement supply to support pumping in an amount equal to 50 percent of the amount ideally needed, the plan may declare a quota of 50 percent. This means the well owners in the plan may pump only 50 percent of the amount they would have pumped historically. Once the augmentation plan applicant’s engineer completes her analysis, the plan will be filed in the water court for the division in which the wells are located. As with any other water court application, it will be published, and interested parties will have the opportunity to object. In the meantime, the applicant will probably request approval of a substitute water supply plan so the wells can be operated pending trial. Given the present contentious nature of augmentation plans, the application will likely be re-referred to the water judge (bypassing the hearing before the water court referee). Applicant and objectors will exchange engineering reports addressing the many facets of the case, and, after time for discovery, the case will be tried. Before the trial, the applicant is required to submit a proposed decree for the court’s consideration. At the conclusion of the trial, the water court will enter a decree, perhaps incorporating some terms proposed by the objectors at trial. After the decree is entered it is delivered to the division engineer, who will oversee its
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 operation. Each month, the applicant is required to prepare an accounting showing the amount of depletions generated and the amount of replacement water supplied. The decree is subject to a period of retained jurisdiction in which objectors or the state engineer can request the water court to change the plan if it is found that some provisions are not working as intended. Critical Issues: Trans-basin Diversions Eighty percent of Colorado’s population lives east of the Rocky Mountains, along the Front Range, while 80 percent of Colorado’s water supply arises to the west and flows out of the state in the Colorado River and its tributaries. Colorado’s pioneers understood this relationship and almost immediately began to develop ditches, tunnels, and other means of diversion that took water from largely untapped Western Slope tributaries and redirected it into streams supplying the rapidly developing lands on the High Plains east of the Rocky Mountains. From the earliest times, the developer of such works was rewarded with the ability to divert and consume 100 percent of this foreign or trans-basin water from the receiving stream.90 This right contrasts with the general rule governing native flows, where the diverter must allow unused return flows to accrue to the stream. To qualify for this rule, the water must be from another basin altogether, not just from another tributary of the same overall basin. This simple but important concept is critical to understand the complex water supplies of the Front Range’s metropolitan areas, which rely heavily on trans-basin diversions. Historically, Colorado’s Front Range cities have not fully exercised their rights to reuse these fully consumable waters. Instead, they have leased them to well augmentation groups or simply allowed them to supplement the stream to the benefit of all users. Population growth and increasing demand for water have led many of these municipalities to initiate water reuse programs, which, although efficient for the city involved, have the potential to substantially reduce the flows in the South Platte River. Many observers believe this intensification of reuse water will precipitate the next major flashpoint in Colorado water law. Conclusion Colorado’s general rule is that all water is deemed tributary to the state’s natural streams and is subject to administration under the prior appropriation system embodied in the Colorado Constitution and the 1969 Water Rights Determination and Administration Act. The only exceptions to this rule are Non-Tributary and Not Non-Tributary Groundwater, Designated Groundwater, and Exempt Wells, discussed in Chapters 6, 7, and 8, respectively.
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 chapter six
 
 Non-Tributary and Not Non-Tributary Groundwater
 
 The second major category of water in Colorado is Non-Tributary and Not NonTributary Groundwater. This water exists largely in confined aquifers (see Chapter 2), commonly referred to as deep aquifers. These waters are geologically and hydrologically distinct from the state’s surface streams and accompanying alluvial aquifers and are therefore not subject to appropriation based on the priority system. Instead, Non-Tributary and Not Non-Tributary Groundwater is distributed based on ownership of the overlying land. These deep aquifers are a nonrenewable resource but are greatly utilized by municipalities and others. Because of this intense use, the Colorado General Assembly has decided to allow development of these nonrenewable groundwater resources to continue at a rate that will exhaust them within 100 years. Large-scale development relies heavily upon withdrawals from these nonrenewable aquifers, particularly in Douglas and El Paso counties on Colorado’s Front Range.
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 Reliance upon NonT r i b u t a r y a n d N o t N o n T r i b u ta r y G r o u n d w at e r .
 
 Non-Tributary and Not NonTributary Groundwater: Key Characteristics
 
 Geographic Definition: Groundwater geologically and hydrologically distant or distinct from surface streams and alluvial aquifers. Legal Definition: Non-tributary waters are those that do not influence flows in a natural stream in a meaningful way, as defined by statute. Not nontributary waters are those withdrawn from specified Denver Basin aquifers that do influence stream flows in a meaningful way but are nevertheless allocated differently than tributary waters because of their unique hydrologic characteristics and importance to the economy. Governing Act: Specific provisions of the Water Rights Determination and Ad ministration Act of 1969, §37-92-101 et seq. (the “1969 Act) and the 1965 Ground Water Management Act (the “GMA”). See §37-92-305(11), C.R.S. (Colorado Revised Statutes); §37-90-137(4)(6)(8)(9), C.R.S. Adjudicatory Body: Office of the State Engineer for well permits. Water court for decrees. Key Documentation: For Non-Tributary Groundwaters, a well permit is mandatory and a water court decree is optional. For Not Non-Tributary Groundwater, both a well permit and a water court–decreed augmentation plan are mandatory. System of Administration: Groundwater allocated according to overlying land ownership based on an assumed 100-year aquifer life rather than by the priority system. The Office of the State Engineer oversees permitting and administration.
 
 According to the Ground Water Atlas of Colorado, over 33,000 wells of record had been completed in Denver Basin aquifers as of 2001. In 1985, approximately 36,000 acre-feet (12 billion gal.) were withdrawn from the basin. By 1995 that figure had increased to nearly 445,000 acre-feet (145 billion gal.), although a portion of that amount was pumped from shallow, alluvial aquifer wells.1
 
 Geographic Definition (Non-Tributar y and Not Non-Tributar y Groundwater)
 
 In some sections of Colorado, particularly along the Front Range underlying the Denver metro area, large confined aquifers exist beneath local alluvial aquifers. These deep aquifers were created over long periods of geologic time as ancient seas advanced and retreated, and sediment (usually sand) capable of retaining water was deposited on the sea floor or the land’s surface. These layers alternated and interfingered with other layers of finer, relatively impermeable shale. In the case of the Denver Basin aquifers, this geologic process produced several more-or-less continuous sand layers separated by the now lithified mud, resulting in aquifers “stacked” on top of each other (Figure 6.1). Today’s technology allows wells to be drilled through
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 6.1 Denver Basin (reprinted from the Ground Water Atlas of Colorado, Special Publication 53, by Ralf Topper and others, ©2003, with permission from the Colorado Geological Survey)
 
 the surface material (deposited in recent geologic time), through confining layers of shale, and into the water-holding material of the deep aquifers. In some, but not all, of the aquifers, freshwater from the earth’s surface has gradually, over millions of years, invaded the rocks and displaced the water originally contained in the sediment.
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 In each confined layer, water seeks to travel to the lowest point—funneled on the top and bottom by relatively impermeable shale or clay. If the aquifer is already full to capacity at its lowest point, the groundwater has nowhere to go. This creates pressure or head because of the weight of groundwater pushing down toward the lowest point. If a well is drilled into a confined aquifer near this low point in the aquifer, groundwater will be “pushed” up the well shaft toward the surface. Under the right conditions, groundwater will actually discharge from the well without need of pumping. This type of well is referred to as an artesian well. The Denver Basin non-tributary aquifers were filled with groundwater long ago and are not replenArtesian Wells ished (recharged) in a meaningful way in modern The word artesian derives from Artois, times. Some geologic “layers” of the Denver Basin are a former province in France, where actually exposed to the surface in outcroppings at the an early artesian well was created in edges of the aquifers (Figure 6.2). These locations reA.D. 1126. Carthusian monks used a hammer and sharp metal rod to bore a ceive limited recharge from precipitation. However, hole through a layer of strata. They did the amount of recharge is nominal in relation to the not have to go very deep, as groundwaamount of groundwater withdrawn by wells. ter—under pressure within a confined aquifer—quickly streamed through the The water-holding material in confined aquifers opening. (primarily sandstone and conglomerate) is generally more tightly packed than the unconsolidated materials (sand and gravel) found in an alluvial aquifer. As a result, groundwater travels much more slowly in a confined aquifer, and well yields are significantly lower. Whereas a good alluvial well may produce 3,000 gallons per minute, a good Denver Basin well will produce 100 gallons per minute. Many produce much less. Obtaining water from deep aquifers is expensive because it is often necessary to drill thousands of feet to reach an aquifer. Because the yield from individual wells is low, it is often necessary to install well fields, containing many wells and pumps, to produce sufficient flows for municipal applications. The hydrologic connection between these deep aquifers and the overlying alluvial aquifers of surface streams varies depending upon the depth of the aquifer, the location of the alluvium of the surface stream, the location of the nearest outcropping, the hydraulic head in the confined aquifer, and the geologic materials present. For the deepest aquifers, such as the Laramie–Fox Hills Formation on the Front Range, the hydrologic connection with alluvial aquifers is minimal in most areas. The existence of multiple confining layers of shale or clay between the alluvial aquifer and this deep aquifer prevents communication (interaction) between the two aquifers—with the possible exception of the spot where the Laramie–Fox Hills Aquifer outcrops at the land surface. In that location, if the confined aquifer is “pushing” water to the surface as a result of hydraulic head, then this deep groundwater could flow into the alluvial aquifer. That would make the Laramie–Fox Hills
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 6.2 Denver Basin outcrop (courtesy, R. Topper, Colorado Geological Survey)
 
 groundwater a source of supply for surface water rights. Conversely, if the alluvial aquifer is supplying water to the confined aquifer, any increase in withdrawals from the confined aquifer could result in an increased flow from the alluvial aquifer into the confined aquifer. On the whole, however, the deepest confined aquifers contribute the least to the alluvial aquifers, and vice versa. For shallower (closer to the land surface) confined aquifers, such as the Dawson Aquifer—the uppermost Denver Basin aquifer—fewer confining layers exist between the confined aquifer and the alluvial aquifer. In this situation, communication between aquifers is more likely to exist. Unlike the schematics often used to depict confined aquifers, which show neat boundaries between recognizable confined aquifers, actual conditions in the field often reflect complex interlayering of geologic materials—making it difficult to distinguish aquifers. This complexity makes the boundary between the confined aquifer and the alluvial aquifer difficult to distinguish. Here, the uppermost “confined” aquifer may behave very much like the alluvial aquifer, in the sense that groundwater withdrawals will have a relatively immediate and profound effect on the nearest flowing stream. The Colorado state engineer’s staff has assembled available data and created maps and diagrams depicting what is known about the geologic and hydrologic conditions in large areas of the state, including most of Front Range. These maps or plates are available to the public and are used by water professionals and the courts to assess the hydrologic connection between a confined aquifer and the alluvial aquifer in any given location.
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 Legal Definition (Non-Tributar y Groundwater)
 
 Modern engineering techniques and analysis have shown that all groundwater bears a connection to surface streams somewhere and that all pumped groundwater will, at some point and in some degree, affect surface water users. However, Colorado courts have long held that the withdrawal of groundwater from aquifers with minimal hydrologic connection to a surface stream should not be regulated or curtailed (shut off ) for the benefit of those relying on the surface stream.2 In part, these legal rulings can be attributed to the Futile Call Doctrine that has long been a part of Colorado’s prior appropriation system.3 The Futile Call Doctrine suggests that, even in the presence of a senior call, upstream junior water right users should not be curtailed unless doing so would provide more water to the downstream calling senior. If curtailing the upstream junior does not materially improve the downstream senior’s condition (i.e., provide more water), then the call is deemed to be futile and will not be recognized as valid by state and division engineers. Beginning in the 1950s, the Colorado Supreme Court was presented with a series of cases in which testifying experts established that well pumping would not affect the nearest flowing stream for as much as 800 years.4 Under these conditions, the court concluded that curtailment of the junior water right holder was futile. For many years, the courts assessed each case involving these “non-tributary” claims on its own merits, and the line separating tributary and non-tributary water rights was unclear. However, the Colorado Supreme Court ruled that the Colorado General Assembly had total control, or, in legal terms, plenary authority, over Non-Tributary Groundwater resources and that these waters were not, at that time, subject to appropriation using the processes established for tributary water rights.5 In 1985 the Colorado Legislature exercised its plenary authority over NonTributary Groundwater by enacting Senate Bill 5 (the 1985 Act), which provided the first statutory definition of Non-Tributary Groundwater.6 The 1985 Act defined Non-Tributary Groundwater as “ground water . . . the withdrawal of which will not, within 100 years, deplete the flow of a natural stream . . . at an annual rate greater than one-tenth of one percent of the annual rate of withdrawal.”7 This legislative determination is very conservative. Theoretically, pumping from a well that meets this definition would not fully affect the stream for 100,000 years. The statute reflected the General Assembly’s policy decision that wells withdrawing groundwater from aquifers that lack a meaningful hydraulic connection with surface streams should not be subject to administration under Colorado’s priority system. Because of the great importance of Denver Basin groundwater to the state’s economy, however, the General Assembly created a special presumption designed to increase the number of Denver Basin wells that would meet the statutory definition. In assessing how the withdrawal of groundwater would affect flowing streams, the General Assembly assumed that artesian conditions did not exist in the aqui-
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 fers. (Upon examination, however, it was determined that artesian conditions do in fact exist in some of the aquifers.8 This legislative assumption reduced the apparent effect of well pumping and made it more likely that a well will qualify for the nontributary definition. This special presumption benefits only Denver Basin aquifers and not confined aquifers in other locations in the state.) Senate Bill 5 also created a method of allocating Non-Tributary Groundwater in a way entirely unlike that found in the tributary system. Instead of allowing any citizen to appropriate Non-Tributary Groundwater by making a diversion and application to beneficial use, the General Assembly determined that only landowners overlying non-tributary aquifers, or those who have permission from those landowners, could appropriate Non-Tributary Groundwater underlying those lands.9 Understanding that non-tributary aquifers are a nonrenewable resource, the legislature further made a policy decision that owners could entirely deplete the nonrenewable aquifer within 100 years.10 Thus, the owner of lands overlying a non-tributary aquifer can apply for and receive well permits from the state engineer to withdraw 1/100 (or 1 percent) of the total groundwater underlying his or her property per year. The more land a person owns, the greater the amount of annual groundwater withdrawals allowed. Groundwater withdrawn from a non-tributary well is considered fully consumable, with the exception that 2 percent of Non-Tributary Groundwater pumped must be allowed to accrue (return) to the local alluvial stream system.11 This provides for some replacement, or augmentation, of groundwater from the deep aquifer for the benefit of the shallow, alluvial aquifer. This process mimics historical conditions of the two connected aquifer systems. As with trans-basin water (surface water moved between river basins), the remaining 98 percent of the groundwater pumped can be used and reused to extinction (total consumption) if the owner can demonstrate dominion and control over the water. Non-Tributary Groundwater may be delivered into a stream for uses in other locations. This encourages many Non-Tributary Groundwater users to rely on sophisticated engineering calculations to track non-tributary flows delivered for municipal uses, such as domestic use and lawn irrigation. The return flows accruing from these uses can be claimed and reused. Colorado’s approach to Non-Tributary and Not Non-Tributary waters is summed up by the General Assembly in §37-90-102(2), C.R.S.: The General Assembly recognizes the unique, finite nature of nontributary ground water resources outside of designated ground water basins and declares that such nontributary ground water shall be devoted to beneficial use in amounts based upon conservation of the resource and protection of vested water rights. Economic development of this resource shall allow for the reduction of hydrostatic pressure levels and aquifer water levels consistent with the protection of appropriative rights in the natural
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 D e n v e r B a s i n T e r m i n o lo gy
 
 The term “Denver Basin aquifers” refers collectively to all aquifers that make up the Denver Basin formations. Each of these aquifers is separately named. The individual aquifers in the Denver Basin formation are the Dawson, Denver, Arapahoe, and Laramie–Fox Hills aquifers. The Dawson and Arapahoe aquifers are separated in some locations into Upper and Lower sections, such as Lower Arapahoe, Upper Arapahoe, and so on. Confusion over terminology often arises in relation to the Denver Aquifer, one of four Denver Basin aquifers. Permits and decrees will refer to specific aquifers, not to the Denver Basin as a whole.
 
 stream system. The doctrine of prior appropriation shall not apply to nontributary groundwater. To continue the development of nontributary groundwater resources consonant with conservation shall be the policy of this State. Such water shall be allocated as provided in this article upon the basis of ownership of the overlying land. This policy is a reasonable exercise of the general assembly’s plenary power over this resource.
 
 Legal Definition (Not NonTributar y Groundwater)
 
 The Colorado Legislature found itself in a dilemma—some groundwater in the economically critical Denver Basin aquifers affects the flows in natural streams to a greater degree than the non-tributary definition allows. However, the unique geologic and hydrologic characteristics of these aquifers, combined with their great economic importance, made it desirable to allocate the groundwaters in the same manner as non-tributary waters. The General Assembly’s solution was to declare that all groundwater in the Dawson, Denver, Arapahoe, and Laramie–Fox Hills formations that did not meet the definition of Non-Tributary Groundwater would be treated like Non-Tributary Groundwater for the purposes of allocation. The General Assembly creatively named this category of water Not Non-Tributary Groundwater.12 As a matter of law, Not NonTributary Groundwater exists only in the formations of the Denver Basin and not in other confined or semi-confined aquifers in the state. Not Non-Tributary Groundwater is allocated in the same way as Non-Tributary Groundwater—based on overlying land ownership. However, in recognition of the effects the withdrawal of Not Non-Tributary Groundwater would have on the flows of nearby streams, the General Assembly required that a person seeking to withdraw this type of groundwater must first adjudicate an augmentation plan in water court prior to being granted a well permit to withdraw the water.13 The purpose of these specialized augmentation plans is to replace injurious depletions caused by pumping of the not non-tributary wells. The amount of water required to be replaced varies widely, from 4 percent of the amount pumped in locations more than one mile distant from the stream to 100 percent in locations closer than one mile—where the not non-tributary aquifer has a close connection with the alluvial aquifer or the stream.14 In practice, these augmentation requirements are met by relinquishing (not consuming) a specified amount of water pumped from the not non-tributary well
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 or from nearby non-tributary wells to the alluvial aquifer—either through return flows accruing in leach fields or in dedicated recharge sites. Although this approach would not be workable for tributary wells, it is appropriate for wells completed into confined aquifers because it is designed to mimic what would have occurred if the well had not pumped the groundwater. In other words, if, in the absence of a well, groundwater in the not non-tributary aquifer would have accrued to the local alluvium at a rate of 40 percent of the proposed pumping amount, then—so long as this 40 percent is contributed to the alluvial aquifer—the remaining 60 percent can be pumped and consumed. The amount allowed to be consumed is fully consumable—as with non-tributary water—so long as the augmentation plan is approved. From a legal standpoint, Non-Tributary and Not Non-Tributary Groundwater exists only outside designated groundwater basins (see Chapter 7). In reality, Denver Basin aquifers extend across political boundaries into designated groundwater basins. Despite this geologic continuity, once an aquifer crosses a political boundary and enters a designated groundwater basin, the groundwater in that aquifer is Designated Groundwater, not Non-Tributary or Not Non-Tributary Groundwater, and is subject to appropriation under the provisions of the 1965 Ground Water Management Act. Most designated groundwater basins were created prior to the passage of Senate Bill 5 in 1985, so the Denver Basin aquifers within the basins were not exempted from the designation process. The hodgepodge of jurisdictions created by these developments led to a legal struggle to harmonize the rules governing withdrawals from the Denver Basin aquifers—inside and outside designated basins. Thankfully, this process is largely complete. Although different bodies govern Denver Basin wells inside and outside designated basins, the rules governing allocation and withdrawal are very similar. It is important to understand that even though rules are similar, they are adjudicated by different bodies inside (Colorado Ground Water Commission) and outside (water court) designated groundwater basins. Governing Act (Non-Tributar y and Not Non-Tributar y Groundwater)
 
 Non-Tributary and Not Non-Tributary Groundwater is governed by a handful of statutory provisions scattered through the 1965 and 1969 Acts. The definitions of Non-Tributary and Not Non-Tributary Groundwater are set forth in the definitional section of the 1965 Ground Water Management Act (see §37-90-103(10.5) (Non-Tributary Groundwater); §37-90-103(10.7) (Not Non-Tributary Groundwater), C.R.S.). The permitting process and related standards are described in §3790-137(4), C.R.S. Section 37-92-305(11), C.R.S. provides that Non-Tributary and Not Non-Tributary Groundwater rights may be adjudicated in water court.
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 Adjudicator y Body (Non-Tributar y and Not Non-Tributar y Groundwater)
 
 A well permit to withdraw Non-Tributary Groundwater may be obtained without a water court application or decree by applying to the Office of the State Engineer under the provisions of §37-90-137(4), C.R.S. Well permit applications and instructions are available on-line at the Colorado Division of Water Resources Web site, http://water.State.co.us/. The well applicant will be required to provide proof that he or she owns the land overlying the groundwater the applicant seeks to withdraw or has obtained permission from the landowner. The statutes also recognize the ability of a municipality to claim water underlying lands within its boundaries, without the express permission of landowners—under certain specified conditions.15 Upon receipt of the well permit application, the Office of the State Engineer staff will refer to plates in the Denver Basin Atlas or other available materials to determine how much groundwater is available under the claimed land area. Upon completing the review, the staff will communicate this amount to the applicant and issue a well permit for the withdrawal of 1/100th of the established amount on an annual basis. The applicant may receive any number of well permits to withdraw the identified annual amount of groundwater. In addition to obtaining a well permit, an applicant has the right to obtain a water court decree for the Non-Tributary Groundwater right.16 An application is filed in the division in which the lands are located, identifying the aquifer(s) sought to be adjudicated, the extent and location of the overlying land area, the proposed uses of the water, and a number of other details. This application is published in the water court résumé, like any other water right request, and interested parties are allowed an opportunity to object (file a statement of opposition). As with the permit application, the Office of the State Engineer staff will prepare an opinion regarding the amount of groundwater available for withdrawal and provide a report to the applicant and the water court referee or water judge. The applicant will draft a proposed decree, which is normally submitted to the referee for approval. With luck, the decree will be approved by the referee and delivered to the judge for signing. At the conclusion of the process, the applicant has a decree evidencing an adjudicated water right to withdraw Non-Tributary Groundwater. No priority date is issued because none is relevant. The decree will state a specific place of use and list approved uses. Later, if the applicant seeks to change the place of use or decreed uses, he or she will have to file a change of use application in water court. Many Non-Tributary Groundwater users choose to obtain a decree because it represents a property right and carries all the consequent protections of law. In addition, the non-tributary decree is useful in purchase and sale transactions because it fixes the amount of water adjudicated and eliminates uncertainty related to the existence or legal status of its owner’s right to withdraw Non-Tributary Ground-
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 water. The decree is contrasted with the well permit, which is an administrative approval to pump groundwater, carries less protection than a decree, and is subject to amendment. Not non-tributary rights must have a decreed augmentation plan and a well permit. The Office of the State Engineer will not issue a well permit for a not nontributary well until the accompanying augmentation plan has been decreed. In most cases, the applicant will seek to decree the not non-tributary right by itself, in addition to the augmentation plan allowing its use. Because of the stacked nature of the Denver Basin aquifers, many properties overlie multiple aquifers, non-tributary and not non-tributary. Water court applications will seek to adjudicate all these rights, and the augmentation plan necessary, to use the not non-tributary rights at the same time. Once the decree is issued, the applicant will seek well permits from the state engineer. When assessing a claimed non-tributary or not non-tributary water right, the first line of inquiry should be aimed at establishing whether the right and the augmentation plan have been decreed. If they have not, evidence of permits should be sought. If neither of these items is available, no water right exists per se. However, under Colorado law, a person may transfer the right to withdraw non-tributary or not non-tributary water prior to the time any well permit or decree is obtained. This pre-permit, pre-decree right is referred to as an inchoate right because it has yet to be realized.17 As with a water right, this inchoate right may be transferred separately from the land it underlies. It is not unusual for a person or an entity seeking to assemble a water supply to obtain the permission of his or her neighbors to withdraw the non-tributary water underneath their lands. Parties seeking to purchase land with Non-Tributary Groundwater should perform a careful title search to be certain the seller has not assigned part or all of his or her inchoate rights, non-tributary rights, or not non-tributary rights to others at some earlier time. System of Administration (Non-Tributar y and Not Non-Tributar y Groundwater)
 
 Non-tributary water rights are administered outside the Tributary Water priority system and have no obligation to surface rights other than to relinquish 2 percent of the amount pumped for the benefit of the local alluvial aquifer. Although a number of non-tributary wells may be drilled into the same aquifer—some with installation dates senior to others—no well is curtailed for the benefit of another. The primary limiting factor for non-tributary wells is the physical supply of groundwater. The state engineer has endeavored to estimate supplies on a 100-year basis; however, local conditions vary widely from those estimates. Very few, if any, nontributary wells are capable of sustaining withdrawals for anything like 100 years.
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 6.3 Declining Denver Basin water levels (courtesy, Colorado Water Conservation Board)
 
 Wells located near the edge of a confined aquifer (where groundwater supplies are limited) suffer the most when groundwater levels decrease. As the groundwater in a confined aquifer is depleted, the remaining groundwater retreats away from the outcropped edges of the aquifer toward lower elevations in the aquifer. This causes significant reductions in groundwater for wells along the fringe areas of the formation. In some Denver metro areas—most notably Douglas County—groundwater levels in the Arapahoe Aquifer dropped as much as 300 feet in the 14-year period between 1988 and 2002 (Figure 6.3).18 Despite the heavy reliance upon and resultant mining of these aquifers, neither the state engineer nor the Colorado General Assembly has undertaken any effort to reduce groundwater withdrawals. Critical Issues: Establishing a Non-Tributary Water Right The two fundamental requirements for establishing a non-tributary water right in Colorado are (1) demonstrating that the groundwater in question meets the statutory definition of Non-Tributary Groundwater found in §37-90-103(10.5), C.R.S., and (2) proving that the person seeking to withdraw groundwater either owns the lands overlying the claimed portion of the aquifer or has the permission of the landowner to withdraw groundwater under his or her lands. A person who can establish these elements may obtain a well permit to withdraw Non-Tributary Groundwater and a decree from water court adjudicating a Non-Tributary Groundwater right, if one is desired.
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 Although these principles are relatively clear, complicated questions often arise as to whether the applicant has permission from the landowner to withdraw groundwater. Multiple conveyances of land and water interests, and splitting of inchoate rights between numerous parties, raise questions as to whether an applicant does, in fact, have the requisite interest in the Non-Tributary Groundwater. In this regard, an applicant would do well to carefully document all transactions and record conveyances with the county clerk and recorder. If the property is to be purchased, a potential buyer should thoroughly investigate the title of the claimed non-tributary rights. The Colorado Supreme Court recently clarified one area of the law related to non-tributary water rights that had been a subject of concern to water practitioners (lawyers). Prior to East Cherry Creek Valley Water and Sanitation District v. Rangeview Metropolitan District, it was not clear whether the Anti-Speculation Doctrine applied to Denver Basin applications filed in water court.19 Applicants seeking to adjudicate Non-Tributary Groundwater rights often do not have immediate use for the water sought. In fact, some applicants seek to adjudicate the rights for the express purpose of selling them for profit to future landowners or to distant locations. These future uses may not be evidenced by any kind of contract or firm commitment by an end user. It is routine in Non-Tributary Groundwater applications to claim every conceivable future beneficial use. Neither the General Assembly nor the courts have addressed whether the non-tributary applicant has an obligation to establish a beneficial use for the water claimed. In Rangeview, the Colorado Supreme Court confirmed that the Anti-Speculation Doctrine is not applicable to Denver Basin applications filed in water court.20 Critical Issues: Establishing a Not Non-Tributary Groundwater Right The two fundamental requirements for establishing a Not Non-Tributary Groundwater right in Colorado are (1) demonstrate that the groundwater in question is in the Dawson, Denver, Arapahoe, or Laramie–Fox Hills aquifers and does not meet the statutory definition of Non-Tributary Groundwater found in §37-90-103(10.5), C.R.S., and (2) prove that the person seeking to withdraw the groundwater either owns the lands overlying the claimed portion of the aquifer or has the permission of the landowner to withdraw the groundwater from beneath his or her lands. Because Not Non-Tributary Groundwater rights are allocated in the same manner as NonTributary Groundwater rights, the ownership and anti-speculation issues described earlier apply with equal force. The interaction between the not non-tributary replacement (augmentation) and a river call is poorly defined and likely to be a subject of dispute. Traditionally,
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 augmentation plans have been required to provide replacement for out-of-priority depletions. The determination as to whether depletions are out of priority or in priority at a given time is based on the priority date of the well causing the depletions. Augmentation plans are not given a priority date for this reason. In the not non-tributary context, a well has no effective priority date, and neither does its augmentation plan. Although the decrees are not clear, most set forth the implication that the not non-tributary well will be required to augment at all times, regardless of river call. It is possible that the courts will be faced with a claim that the not nontributary augmentation plan needs to augment only when the call is junior to the well or the augmentation plan itself, as opposed to continuously. The combination of a land ownership allocation scheme with a priority system–based augmentation plan presents the potential for questions. It is unclear to what extent priority system principles apply to the administration of not non-tributary rights and their augmentation plans. Critical Issues: Changing the Use of a NonTributary or Not Non-Tributary Groundwater Right Colorado groundwater law is poorly established regarding changing the place of use, type of use, or point of diversion of a non-tributary or not non-tributary water right. Conventional wisdom suggests that the historical use and return flow concepts, inherent in the tributary change of water rights application, are not relevant because the owner of the Non-Tributary or Not Non-Tributary Groundwater right has been allocated the water based on land ownership, not beneficial use. Therefore, he or she is exempt from priority system principles. The consumable portion of the nontributary or not non-tributary right (98 percent for Non-Tributary, variable for Not Non-Tributary Groundwater) is fully consumable, so it is difficult to see how downstream users would be injured if the consumable amount is used for another purpose or in another location. Similarly, Colorado’s priority system’s principle of penalizing extended periods of reduced or non-use would be difficult to apply. Too often, non-tributary owners adjudicate their rights and then take no action for many years. However, if a non-tributary or not non-tributary user sought to change the location at which the required relinquishment flows (2 percent for non-tributary, variable for not non-tributary) were to be delivered, surface water users would have a legitimate argument that such a change must be accomplished without material injury to them. Experience suggests that water courts do not require the non-tributary change applicant to apply priority system change of use case principles. However, the issue has not been addressed on appeal.21 As with the anti-speculation issue, the potential remains for the Colorado Supreme Court to import selected priority system principles into the non-tributary and not non-tributary change process.
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 Notes 1. See Topper, Ground Water Atlas of Colorado, 2003. 2. See, e.g., Kuiper v. Lundvall, 529 P.2d 1328 (Colo. 1974) (effect of pumping water that would not reach the stream for over 100 years is de minimis—water is non-tributary); Preisser v. Smith Cattle Co., 545 P.2d 711 (Colo. 1976) (water taking 300–800 years to reach the stream is non-tributary); District 10 Water Users Association v. Barnett, 599 P.2d 894 (Colo. 1979) (pumping not affecting the stream for over 100 years is non-tributary); cf. Kuiper v. Hall, 510 P.2d 329 (Colo. 1973) (wells depleting stream in 40 years are tributary). 3. See §37-92-502(2)(a), C.R.S. 4. See note 2. 5. See Colorado Ground Water Com’n v. North Kiowa Bijou Ground Water Management District, 77 P.3d 62, 70 (Colo. 2003). 6. See Ch. 285, sec. 2, §37-90-103, 1985 Colo. Sess. Laws 1161. 7. See §37-90-103(10.5), C.R.S. 8. See id. 9. See §37-90-137(4), C.R.S. 10. See id. 11. See §37-90-137(9)(b), C.R.S. 12. See §37-90-103(10.7), C.R.S. 13. See §37-90-137(9)(c), C.R.S. 14. See id. 15. See §37-90-137(8), C.R.S. 16. See §37-90-137(7), C.R.S. 17. See Bayou Land Co. v. Talley, 924 P.2d 136, 149 (Colo. 1996). 18. Topper, Ground Water Atlas, 90. 19. P.3d 154 (Colo. 2005). 20. See id. at 158–159. 21. See id. for a brief discussion of change of water rights issues in the non-tributary context.
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 chapter seven Designated Groundwater
 
 The third category of water in Colorado is Designated Groundwater. Prior to 1957, groundwater pumping and use in Colorado were largely unregulated. No law established how a person could appropriate groundwater, and no principles were in place governing administration of wells, once drilled. In fact, it was unclear whether groundwater was even subject to appropriation using prior appropriation principles or whether such rights were more appropriately apportioned (allocated) using riparian-based concepts. Colorado courts had found, in a general way, that all groundwater was presumed to be tributary to a natural stream unless satisfactory proof was provided to the contrary. In spite of this general conclusion, but no legal cases had explored the significance of this tributary status or recognized any need or responsibility to administer wells for the benefit of Tributary Water rights.1 Other western states enacted groundwater management statutes as early as 1866, but as of the early 1950s, Colorado lagged far behind.2
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 In the 1950s, spurred by increasing concerns over the rate at which some of the state’s alluvial aquifers were being depleted—particularly in some tributaries of the South Platte River—the Colorado Ground Water Law of 1957 (the “1957 Act”) required well owners to seek permits for new or increased appropriations for the first time in the state’s history.3 In addition, the 1957 Act allowed the newly created Colorado Ground Water Commission to identify Tentatively Critical Ground Water Districts designed to provide a vehicle to manage withdrawals from aquifers in areas experiencing groundwater declines.4 Of particular concern were alluvial aquifers underlying dry tributaries of the South Platte River where there were no significant surface flows, such as Bijou Creek, where heavy development had resulted in groundwater-level declines. However, the 1957 Act failed to provide a workable framework for the appropriation and administration of groundwater. Within a decade of its passage, it became apparent that more rigorous treatment of groundwater issues was needed.5 The 1965 Ground Water Management Act (the “1965 Act”) replaced the 1957 Act and provided a more comprehensive scheme for the appropriation and administration of groundwater in the state of Colorado.6 For the first time in the state’s history, the state engineer was given express authority to administer wells for the benefit of senior water rights.7 This authority was not unlimited, however. The new administration statute set forth a “rebuttable presumption” that wells “not located in the subsurface channel of a continuously flowing natural stream” could be operated without injury to other water users.8 In practical terms, this presumption effectively exempted wells located outside the alluvium of a continuously flowing natural stream from administration. The General Assembly understood that a large number of wells were located in areas many miles from the nearest surface stream—either in a dry tributary of the South Platte or Arkansas rivers or in areas overlying the large, confined aquifers present in the state’s Eastern Plains. Although there was knowledge that pumping from these wells, particularly those completed into tributary aquifers such as Bijou Creek, would impact flows in the main-stem streams in some manner, the General Assembly nevertheless decided that the economic benefit of allowing the wells to continue pumping outweighed the de minimis (Latin for “trifling” or “inconsequential”) impact on to surface flows and senior water rights. As for wells completed in the “subsurface channel” of a continuously flowing natural stream, the General Assembly intended that administration would proceed under priority system principles. The 1965 Act was sharply criticized, however, for its failure to provide any guidance to the state engineer regarding how such administration should occur.9 Administration of these wells presented a problem. First, the wells had not historically been a part of the priority system and therefore had no priority dates. Second, even if the state engineer could ascertain a priority date for a well, he or she was faced with the dilemma of delayed depletions. While ad-
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 ministration of surface rights under the priority sysD e l ay e d D e p l e t i o n s tem is relatively straightforward—in the sense that Imagine that a well is pumping curtailment of diversions results in an immediate groundwater from an alluvial aquifer increase of supply—curtailment of wells often led to and is located only a few feet from a no meaningful increase in stream flows, at least not flowing stream. Stream flow will be for months or years. Should wells be curtailed and quickly impacted, by some amount, when the well is turned on. Shut the livelihoods thereby placed in jeopardy merely on the well off, and the impact (or deplespeculation that the curtailment of well pumping tion) to the stream stops almost would increase river flows sometime in the future? immediately. Now, take a well that is located five miles from the same The 1965 Act also provided for the creation of river, and start pumping alluvial Designated Groundwater basins, similar to the Tengroundwater. Because water moves so tatively Critical Ground Water Districts in the 1957 slowly through the alluvial aquifer, it Act.10 The basins were intended to provide a means may take years before the impact of the groundwater withdrawal affects to monitor and manage aquifers in locations where the flow in the stream five miles away. no surface water streams were present and signifiHowever, if well pumping continues cant economies dependent on groundwater usage for several years and then the well is had arisen. These areas were likely to qualify for the turned off, the impact (or depletions) to the stream will continue for years. “no injury” presumption described earlier. Although These future well pumping impacts to initially viewed as a management tool and not as a a stream are called delayed depletions substantive categorization, designated basins would or post-pumping depletions. take on greater significance with the passage of the 1969 Water Rights Determination and Administration Act (the “1969 Act”), in which the General Assembly exempted “Designated Groundwater” from administration under the terms of the Tributary priority system. The 1965 Act did not adequately address the growing concerns of surface users over the connection between surface water and groundwater in the South Platte and Arkansas River basins. To meet this concern, the General Assembly allocated $50,000 to study this interaction in the South Platte River.11 The study was completed in 1968, and the report concluded that: Findings 1. The average annual water supply within the South Platte River Basin is adequate to meet present requirements. However, because of the wide fluctuations in runoff, the distribution of water availability is far from satisfactory. 2. The groundwater reservoir along the main stem of the South Platte River between Denver and the State line contains approximately ten million acre-feet of water. Only a small percentage of this capacity is utilized, and this only in a haphazard and unplanned way. 3. Groundwater pumping and trans-mountain importations have been major factors in stabilizing water supplies in the South Platte Basin. However, the pumping of
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 groundwater has caused infringement upon prior surface water rights. Studies indicate that this infringement is not as severe as many have felt it to be. 4. The water supplies of the South Platte Basin are not being utilized or administered as efficiently and effectively as they could be. 5. Deficiencies exist in the completeness and accuracy of water use records. Conclusions 1. Planned utilization of 10 to 15 percent of the available groundwater storage capacity in the alluvium is reasonably attainable. Use of that capacity can provide more efficient utilization of the basin’s total resources, reduce shortages, and minimize conflicts between water users. This planned utilization in conjunction with surface water supplies would basically involve a heavier draft on groundwater supplies during low runoff years with provision for replenishment of those supplies during years of surplus runoff. 2. To achieve more optimum distribution of water supplies and accomplish desired goals, certain surface water rights should be served from groundwater sources during low runoff periods. Such operations would allow more surface water to be diverted in the upper regions, making greater reuse of return flows possible. 3. Since the groundwater in storage adjacent to the main stem of the South Platte River is currently used to support the flowing stream, and many users are dependent upon and have rights in the return flow that joins the river through the groundwater system, provisions must be made to protect these rights and to supply users who hold them with alternate sources of water to ensure continued utilization of the groundwater supply. The cost of providing such facilities should be borne by those who benefit from them. 4. Optimum use of water resources within the South Platte Basin cannot be achieved without control of nonbeneficial uses or waste of water. 5. Integrated management of groundwater and surface water can be best achieved on an overall South Platte River Basin basis. Recommendations 1. It is recommended that legislation should be passed that will allow and encourage the integrated management and administration of groundwater and surface water in the South Platte Basin.12
 
 The 1968 study (often called the “Bittinger/Wright Study”) communicated three critical concepts that were instrumental in the development of Colorado water law: 1. Use and management of the alluvial aquifer was necessary for full development of the South Platte River Basin and, by extension, all Colorado river basins. This principle contributed to the adoption of the maximization of use principle in the 1969 Act.
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 2. Wells withdrawing water from the alluvial aquifer of a flowing stream reduce available surface flows in the stream. This conclusion has gained widespread acceptance in technical and legal circles and is the fundamental assumption driving tributary well administration today. 3. Wells should be allowed to continue pumping, on the condition that they provide substitute supplies to supplement stream flow. This conclusion led to the development of the augmentation plan concept codified in the 1969 Act.
 
 While the Bittinger/Wright Study was ongoing, the state engineer attempted to regulate wells in the Arkansas Basin under the provisions of the 1965 Act. In 1967, curtailment orders were issued to 39 of approximately 1,900 wells withdrawing water from the Arkansas River alluvium.13 These orders were struck down by the Colorado Supreme Court on constitutional grounds specific to the orders themselves, validating legal analysts’ criticisms of the 1965 Act. However, the supreme court affirmed the general authority of the state engineer to regulate tributary wells for the benefit of surface water users. The court also adopted the sentiment that would be expressed months later in the Bittinger/Wright Study’s conclusion: If by placing conditions upon the use of a well, or upon its owner, some or all of its water can be placed to a beneficial use by the owner without material injury to senior users, such conditions should be made. *** It is implicit in these constitutional provisions that, along with Vested rights, there shall be Maximum utilization of the water of this state. As administration of water approaches its second century the curtain is opening upon the new drama of Maximum utilization and how constitutionally that doctrine can be integrated into the law of Vested rights. We have known for a long time that the doctrine was lurking in the backstage shadows as a result of the accepted, though oft violated, principle that the right to water does not give the right to waste it.14
 
 In 1969 the General Assembly passed the Water Rights Determination and Administration Act (discussed in detail in Chapter 5), which set forth the guiding principles for the administration of Tributary Groundwater, replacing the provisions of the 1965 Act designed to achieve the same purpose.15 The 1969 Act adopted many of the ideas communicated by the Bittinger/Wright study, as well as the Felhauer opinion (note 13), and applied them to Tributary Groundwater. When it did this, however, it retained the concept that the principles of Tributary Surface Water administration should apply solely to wells that have more than a de minimus impact on surface rights. In addition, wells taking groundwater from alluvial aquifers, in locations distant from both a continuously flowing natural stream and the confined aquifers on the Eastern High Plains, should not be administered for the benefit of surface water users. This was accomplished by excepting all “Designated
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 Groundwater” from the provisions of the 1969 Act.16 The result of these changes, which are still effective today, is that groundwater within Designated Groundwater basins is administered separately from Tributary Water and is not subject to the requirements of the 1969 Act. Designated Groundwater: Key Characteristics Geographic Definition: Designated Groundwater is groundwater in (1) alluvial aquifers that do not underlie a flowing stream; and 2) in large, confined and semi-confined aquifers in Colorado’s Eastern High Plains; where 3) groundwater withdrawals have no more than a de minimis impact on surface flows in the nearest flowing stream relied upon by surface water users. Legal Definition: All groundwater in aquifers officially “designated” by the Colorado Ground Water Commission. Governing Act: The 1965 Ground Water Management Act, §§37-90-101 et seq., C.R.S. (Colorado Revised Statutes) Adjudicatory Body: Colorado Ground Water Commission. Key Documentation: Well permits issued by the Colorado Ground Water Commission. System of Administration: Modified prior appropriation—protection of senior rights; maximization of economic benefit of the aquifer. Well permits issued by the Colorado Ground Water Commission and administered by the commission, the state engineer, and local groundwater management districts. Geographic Definition (Designated Groundwater)
 
 In the South Platte and Arkansas River basins, many tributaries have no continuous surface flow. At the end of the last Ice Age, circa 10,000 years ago, these tributaries flowed with large amounts of water, which in turn carried sedimentary materials ranging in size from boulders to fine sand. Depending on the force and speed of the flowing water, these materials were carried for a distance in the tributary, until the weight of the material overcame the force of the water and the materials were deposited in the riverbed. Over time, flows in these tributaries diminished and eventually disappeared altogether, leaving behind alluvial deposits capable of holding large quantities of groundwater. These alluvial deposits are hydrologically connected to the alluvium of the main-stem river. Although modern historical conditions support only ephemeral (intermittent) flows in these streams in response to large storm events, precipitation falling on these sub-basins nevertheless finds its way into the alluvial aquifers present and makes its way slowly toward the flowing main stem. These slow-moving alluvial groundwater flows take decades or centuries
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 to reach the main-stem alluvial aquifer, but when they do, they flow into that aquifer, thereby supporting main-stem surface flows. Early Colorado settlers recognized that soils in the river valleys and along tributaries were generally fertile and would support intensive agriculture if water could be provided. However, the lack of surface flows in many areas effectively prevented development of this productive land. Advances in well and pump technology made it possible to effectively withdraw groundwater from alluvial aquifers in the 1940s and 1950s, and it was discovered that the tributary aquifers could support consistent pumping for irrigation. During this time period, wells were unregulated, and there was no legal impediment to their construction or use for farming purposes. Large numbers of wells were installed in these dry tributaries, and substantial economies developed in the areas. These “dry tributary” aquifers are one primary location where Designated Groundwater is found in Colorado. The second location where Designated Groundwater exists in large quantities is in the confined and semi-confined aquifers underlying Colorado’s Eastern High Plains. Like the Denver Basin aquifers, the High Plains Aquifer exists below the alluvium in the area and is generally separated from shallow alluvial aquifers by an impermeable layer of geologic material. This huge reservoir of underground water, also known as the Ogallala Aquifer, underlies approximately 174,000 square miles in parts of eight states—South Dakota, Nebraska, Wyoming, Colorado, Kansas, Oklahoma, New Mexico, and Texas—and supports literally millions of acres of the world’s most productive farmland. Precipitation provides some replenishment, or recharge, of the High Plains Aquifer, but the rate of recharge is very slow. Most groundwater that is withdrawn was deposited thousands of years ago. In this regard the aquifer is nonrenewable, raising significant concerns regarding its long-term viability. As with any confined aquifer, the Ogallala Aquifer’s interaction with surface streams and alluvial aquifers is complex and varies widely by location. In some Colorado locations, withdrawals from the Ogallala Aquifer will not affect surface stream flows for thousands of years, and then only in amounts so small as to be immaterial. In other locations, like the Republican River, the surface and groundwater connection is more direct. Legal Definition (Designated Groundwater)
 
 Designated Groundwater exists only in locations that have been officially “designated” by the Colorado Ground Water Commission. For the commission to create a Designated Groundwater basin, the groundwater in the proposed location must meet the statutory definition of Designated Groundwater found in §37-90103(6), C.R.S.: “ ‘Designated ground water’ means that ground water which in its natural course would not be available to and required for the fulfillment of decreed
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 surface rights, or ground water in areas not adjacent to a continuously flowing natural stream wherein ground water withdrawals have constituted the principal water usage for at least fifteen years preceding the date of the first hearing on the proposed designation of the basin” (emphasis added). Note that there are two definitions—(1) water which in its natural course would not be available to and required for the fulfillment of decreed surface rights and (2) ground water in areas not adjacent to a continuously flowing natural stream wherein ground water withdrawals have constituted the principal water usage for at least fifteen years. Compliance with either definition is sufficient. These definitions are referred to as “Prong 1” and “Prong 2” in the statute. Prong 1 appears to have been targeted at confined and semi-confined aquifers on Colorado’s Eastern High Plains, such as the Ogallala Aquifer. Prong 2 describes alluvial aquifers in locations where no flowing stream exists and substantial farming activities rely on groundwater withdrawals, such as the ephemeral tributaries of the South Platte and Arkansas rivers. The Colorado Supreme Court has said that the withdrawal of Designated Groundwater of either type may have no more than a de minimis impact on surface flows.17 Both prongs find their root in the concepts underlying the 1957 and 1965 Acts: that wells in the alluvium of a flowing stream should be administered for the benefit of surface rights and wells outside the alluvium of a flowing stream that have a de minimus effect on surface rights and support substantial farming economies should not. In the years immediately following the 1965 Act, three Designated Groundwater basins were created under Prong 1 of the definition—water which in its natural course would not be available to and required for the fulfillment of decreed surface rights. The three were the Northern High Plains, the Southern High Plains, and parts of the Camp Creek designated basins (Figure 7.1). No new basins have been created using this prong since that time. The terms of Prong 1 are very difficult to meet, given the present knowledge of hydrologic engineering. Hydrologists now know that, given enough pumping and enough time, all wells will eventually affect the flow of a surface stream. In some cases this effect will be exceedingly remote in time, on the order of thousands of years. In the context of Non-Tributary Water, Colorado courts and the General Assembly have recognized that impacts this remote are insignificant. Rather than strictly apply the Prong 1 Designated Groundwater definition (which would exclude all aquifers), most water professionals look to the statutory definition of Non-Tributary Groundwater for guidance. Although this definition does not apply to existing or proposed Designated Groundwater in strict legal terms, it does provide a standard by which these matters can be assessed. If groundwater meets the statutory non-tributary definition, it would likely meet the Prong 1 definition of Designated Groundwater as well. Even though the nontributary standard is used as a guide, however, the method of allocating water in
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 the High Plains aquifers is based on the modified prior appropriation principles set forth in the 1965 Act, not on land ownership principles applying to Non-Tributary and Not Non-Tributary Waters outside designated basins. Six Designated Groundwater basins have been created on dry tributaries of the South Platte and Arkansas rivers using the second prong of the definition—ground water in areas not adjacent to a continuously flowing natural stream wherein ground water withdrawals have constituted the principal water usage for at least fifteen years. They are the Lost Creek (South Platte), Kiowa-Bijou (South Platte), Upper Crow Creek (South Platte), part of Camp Creek (South Platte), Upper Black Squirrel Creek (Arkansas), and Upper Big Sandy Creek (Arkansas) designated basins. In 2006 a new designated basin was proposed for Boxelder Creek, a tributary of the South Platte River. However, the Colorado Ground Water Commission denied the petition to create this new basin in 2007. Designation has become increasingly difficult and controversial under Prong 2 because the designation of new basins under this prong relieves the wells in those basins from adjudicating tributary augmentation plans that would benefit senior surface rights in the main-stem flowing streams. Principle points of dispute include (1) whether the streams at issue are “continuously flowing natural streams,” (2) whether groundwater is the “principal usage” in a basin, and (3) whether a basin is “adjacent” to a main-stem flowing stream. No designated basins have been created in other parts of the state, but the statute has universal application. Any party may petition for the creation of a new Designated Groundwater basin. Petitioners are required to submit specific information in support of the petition, including names of the aquifers sought to be designated, the proposed boundaries of the new basin, the estimated quantity of water stored in the basin, the annual rate of recharge and groundwater usage, a list of groundwater users, and a map and legal description of the proposed basin.18 A petition meeting the requirements of §37-90-106, C.R.S., is published and objections are accepted.19 Then, the Colorado Ground Water Commission is required to hold a hearing to determine if the groundwater in the proposed basin meets Prong 1 or Prong 2 of the Designated Groundwater definition.20 If the groundwater meets either definition, a new basin will be created. Parts of the Denver Basin aquifers underlie the Lost Creek, Upper Black Squirrel Creek, Upper Big Sandy Creek, Kiowa-Bijou, and proposed Boxelder designated basins. These aquifers are treated specially within the definition of Designated Groundwater. For basins created prior to 1983, all aquifers within the political boundaries of the established basin are considered designated.21 This means the portions of the Dawson, Denver, Arapahoe, and Laramie–Fox Hills aquifers underlying the Lost Creek, Kiowa-Bijou, and Upper Black Squirrel Creek basins are considered Designated Groundwater. In the absence of these designated basins, the
 
 158
 
 Designated Groundwater
 
 groundwater would have been considered Non-Tributary or Not Non-Tributary; however, once the basins were created, it became Designated Groundwater. The statute provides that for basins created after 1983, no portion of the Dawson, Denver, Arapahoe, or Laramie–Fox Hills formations can be designated.22 Specific rules are provided for the Upper Crow Creek designated basin, since it was being studied for possible designation when the statute was drafted.23 Denver Basin groundwater that is “designated” is allocated in the same way as Non-Tributary and Not NonTributary Water outside designated basins, but the Colorado Ground Water Commission, not the water court or the state engineer, completes this allocation process. Note, however, that groundwater management districts (discussed later) can impose additional restrictions on Denver Basin wells inside designated basins. Governing Act (Designated Groundwater)
 
 The 1965 Ground Water Management Act, §§37-90-101 et seq., C.R.S. The 1965 Act created a means of allocation and administration for Designated Groundwater known as the modified prior appropriation system, described in §37-90102(1), C.R.S.: It is declared that the traditional policy of the State of Colorado, requiring the water resources of this State to be devoted to beneficial use in reasonable amounts through appropriation, is affirmed with respect to the designated ground waters of this State, as said waters are defined in section 37-90-103(6). While the doctrine of prior appropriation is recognized, such doctrine should be modified to permit the full economic development of designated ground water resources. Prior appropriations of ground water should be protected and reasonable ground water pumping levels maintained, but not to include maintenance of historical water levels. All designated ground waters in this State are therefore declared to be subject to appropriation in the manner defined in this article.
 
 Full economic development and protection of prior appropriations of groundwater are the primary goals of the modified prior appropriation system.24 This contrasts sharply with the prior appropriation system governing tributary rights, which is concerned solely with the second principle—protecting prior appropriations. The addition of the first principle—full economic development—was necessary for two reasons. First, the strict application of the second principle alone would have resulted in the curtailment of many of the wells located in designated basin areas for the benefit of senior surface rights that draw upon the state’s flowing streams. As early as 1957, the General Assembly had determined that this outcome was unacceptable for wells not located in the alluvium of a continuously flowing natural stream. Second, even if such wells were not curtailed for the benefit of surface rights in distant streams and the basins were administered in a self-contained manner, strict
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 application of prior appropriation principles among wells within a basin would have mandated curtailment of large numbers of junior wells for the benefit of senior wells, without any immediate benefit. The aquifers in the basins were subject to fluctuation, and the system governing them needed to allow for such fluctuations so long as diversions from senior wells remained economically viable. In this context, the General Assembly chose to temper harsh priority system outcomes with a “reasonableness” or “balancing” approach reminiscent of riparian “share and share alike” principles. The Ground Water Commission was to consider priority doctrine principles, but protection of senior rights needed to be balanced against the need to preserve economic viability on a basin-wide basis. Under the 1965 Act, wells in each basin are given priority dates to be used to administer the wells within that basin.25 The priority dates reflect an individual well’s relative seniority in its own basin and are not related or indexed according to priority dates in other basins or in tributary areas. Wells existing at the time the 1965 Act was passed were given a priority date based on when the well was first drilled and put to beneficial use.26 Wells installed after the date of the act are to be assigned a date commensurate with the date a well permit application is filed with the Ground Water Commission.27 In the years following the act, these priority dates were established and a priority list established for each basin. The intent of the 1965 Act is that, if withdrawals by junior wells begin to “unreasonably” affect senior well owners’ ability to pump groundwater and a reduction of groundwater pumped is necessary, then the junior well owners will be required to reduce withdrawals so more water is available to seniors.28 For an in-depth discussion of “well to well” administration in designated basins, see the section “System of Administration” later in this chapter. Requests to withdraw groundwater from Denver Basin aquifers that are within the boundaries of a Designated Groundwater basin and that have been designated (see legal definition, earlier in this chapter) are treated differently by the 1965 Act than withdrawals from all other designated aquifers. These waters are allocated based on ownership of the overlying land in a manner substantially identical to that found in tributary areas.29 In an interesting twist, the Colorado Supreme Court has found that the anti-speculation doctrine applies to requests to determine these waters “Designated” Groundwaters, even though they exist in literally the same aquifers as Non-Tributary and Not Non-Tributary Waters, for which the supreme court has affirmatively stated that the anti-speculation doctrine does not apply outside designated basins.30 This conflict has yet to be resolved. For additional details regarding appropriation of Denver Basin waters within designated basins, see the section “Key Documentation” later in this chapter. The 1965 Act created a twelve-person Ground Water Commission to establish designated basins and implement the newly created modified prior appropriation
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 system.31 The act sets forth the definition of Designated Groundwater and the process by which the basins are created.32 It also provides the parameters for the appropriation and administration of Designated Groundwater within the basins. It provides for the creation of groundwater management districts—local government bodies with the authority to study and manage designated aquifers, create rules and regulations governing withdrawals from the aquifer by permitted wells, and administer priority calls between well users.33 Groundwater management districts may be created within the boundaries of any existing designated basin.34 A district is initiated by the submission of a proposal to the Colorado Ground Water Commission.35 The commission is required to evaluate the proposal, including the boundaries proposed, within ninety days and to give consent to or disapproval of the proposal.36 If the commission consents, proponents of the new district circulate a petition within the boundaries of the proposed district and seek to obtain the signatures of not less than 15 percent of taxpaying electors.37 If the petition process is successfully completed, an election is held. If a majority of those voting favor its creation, the new district is established.38 The district is then governed by an elected board of directors, each of whom is a resident taxpaying elector in the district.39 Once created, a groundwater management district is responsible for all matters related to wells within the district except for well permitting, which remains the province of the Colorado Ground Water Commission.40 The powers of a groundwater management district include the ability to: 1. Regulate production from wells to reduce lowering of the water table 2. Acquire lands and construct facilities to recharge the aquifer(s) in the district 3. Study the aquifers present in the district and develop comprehensive plans for the most efficient use of the groundwater 4. Require owners of wells within the district to cap or cover uncovered wells 5. Make reasonable rules and regulations “for the purpose of conserving, preserving, protecting, and recharging the groundwater” within the district 6. Prohibit export of groundwater from the district if it would be injurious to well owners in the district 7. Make rules governing the issuance of small-capacity (exempt) wells in the basin (see Chapter 8—Category 4 Exempt Wells) 8. Exercise all regulatory and administrative authority over wells in the district as the Ground Water Commission would have done in the absence of the district, except for the processing of well permit applications.41
 
 Many groundwater management districts have exercised the rulemaking authority granted them in the 1965 Act by creating rules that limit or otherwise control
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 withdrawals from permitted wells. These rules and regulations may conflict with a permit issued by the Colorado Ground Water Commission in the sense that a permit may allow a user to withdraw more water than district rules allow. Parties seeking permits within a designated basin should check to see if a local groundwater management district has been created and, if so, if local rules will limit permitted withdrawals. The 1965 Act contemplated that local groundwater management districts and the Colorado Ground Water Commission will communicate regularly and work together closely to administer Designated Groundwater. As such, the commission is required to consult with a local district before any well permits are issued for wells within that district.42 Conversely, groundwater management districts are required to consult with the commission before enacting any rules or regulations.43 In addition, once a measure is passed, any protesting party may request that the commission review the rule or regulation.44 Groundwater management districts are the vehicle created by the General Assembly to provide local governance of groundwater resources, based on the assumption that it is more effective for local water users to make important decisions regarding the use and conservation of local water resources than for a state body or a court to make those decisions. No corresponding bodies exist in the tributary system. Adjudicator y Body (Designated Groundwater)
 
 The Colorado Ground Water Commission, as mentioned, is a twelve-member body with statewide authority to create new Designated Groundwater basins and to oversee the appropriation and use of groundwater within those basins under the modified prior appropriation system. Nine of the twelve commission members are appointed by the governor and approved by the Senate.45 They include six members who are “resident agriculturists” from existing Designated Groundwater basins, one member who is a “resident agriculturist” from Water Division 3, and two members representing “municipal or industrial water users of the State,” at least one of whom is from the area “West of the continental divide.”46 These appointed members serve four-year terms.47 The three remaining members include the executive director of the Department of Natural Resources, who is a voting member; the state engineer, who is a nonvoting member; and the director of the Colorado Water Conservation Board, who is a nonvoting member.48 Ten members are voting members—the nine members appointed by the governor, and the executive director of the Department of Natural Resources. Commission members are volunteers and receive no payment, other than reimbursement for “actual necessary expenses” incurred in serving on the commission.49 As a rule, the commission meets quarterly in Denver, where its staff is housed. However, at least once annually it holds its regular meeting in another location in
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 the state to allow commission members to become familiar with groundwater resources in the selected area and to offer persons outside Denver a more convenient location. The commission has a full-time staff composed of engineers, administrative personnel, and other professionals who perform day-to-day tasks associated with the allocation and administration of Designated Groundwater. The Colorado Ground Water Commission performs all the functions for Designated Groundwater that the water courts perform for Tributary Water and has additional duties the water courts do not enjoy. Parties seeking to withdraw Designated Groundwater, to change the use of Designated Groundwater, or to gain approval of a replacement plan (the Designated Groundwater version of an augmentation plan) must submit applications to the commission.50 If there are objections to the application, the matter is assigned to a hearing officer appointed by the commission to resolved disputed issues of law and fact.51 Any party may appeal an adverse decision made by the hearing officer to the Colorado Ground Water Commission.52 Appeals from commission decisions are made to the Designated Groundwater judge—a judge in the local district court appointed by the Colorado Supreme Court to hear all Designated Groundwater appeals.53 The decision of the district court judge may be appealed to the Colorado Supreme Court.54 As with all other water matters, Designated Groundwater appeals bypass the courts of appeals and go directly to the Colorado Supreme Court. In addition to these adjudicatory duties, the commission has the authority to promulgate rules and regulations governing the allocation and administration of Designated Groundwater.55 The commission’s tributary counterpart, the water court, does not enjoy this rulemaking authority. The commission has used its rulemaking authority to implement its Rules and Regulations for the Management and Control of Designated Groundwater—the general rules used by the commission and its staff to decide Designated Groundwater issues—as well as numerous other rules and policies governing specific issues not addressed by the general rules.56 Major areas addressed specifically by the rules include procedures for new appropriations, changes of place of use, type of use and point of diversion, allocation of Denver Basin groundwater existing in designated basins, and commingling57—the practice of combining water from several wells into a single distribution system. All of the rules and policies are available on-line at the Colorado Division of Water Resources Web site: http://water.state.co.us. Key Documentation (Designated Groundwater)
 
 The critical document evidencing a right to withdraw and use Designated Groundwater is the well permit issued by the Ground Water Commission. Water court decrees do not exist for Designated Groundwater rights, unless those decrees
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 were adjudicated prior to the creation of the designated basin. When a designated basin is created, all groundwater users within the basin, including those who already have decrees, are required to demonstrate an entitlement to a well permit.58 As part of this process, inquiry is made into the date a well was first applied to beneficial use and a priority list was created for the basin.59 In basins created to date, all existing wells have been granted permits to continue to withdraw water from the basins. New well permits to withdraw designated basin water may be obtained pursuant to the procedures set forth in §37-90-107 and §37-90-108, C.R.S., if the aquifer in question is open to new appropriations. Many of the aquifers in designated basins have been closed to new appropriations by the Colorado Ground Water Commission because of declining aquifer levels. For example, the alluvial aquifers of the Upper Black Squirrel Creek, Lost Creek, and Kiowa-Bijou basins—the three largest Prong 2 basins—have been closed to new appropriations for many years.60 However, in those same basins, Denver Basin groundwater remains available for appropriation under a set of commission rules specific to that resource. A potential applicant should consult the Rules and Regulations for the Management and Control of Designated Groundwater to determine if withdrawals from the desired aquifer have been closed to appropriation. In most cases, the permits issued to wells in existence at the time the basins were created were conditional permits. The 1965 Act contemplated that the issuance of a final permit would follow the issuance of a conditional permit within a relatively short time frame. As a practical matter, the commission staff has not been able to complete final permits for all basins and continues to work on the project. Wells of this sort—operating under long-standing conditional permits—are valid water rights so long as their owners submitted a statement of beneficial use and are simply waiting for commission action. Well owners in designated basins have not been in a hurry to obtain final permits because the conditional permits are generally less restrictive than final permits, which are issued only after a close examination of acres actually irrigated. Assuming groundwater is available for appropriation, a person seeking a new well permit to withdraw Designated Groundwater applies to the commission on forms available on the Colorado Division of Water Resources website. If the application can be given favorable consideration, it is published. If no objections are filed and the commission staff finds that the proposed appropriation “will not unreasonably impair existing water rights from the same source and will not create unreasonable waste,” the applicant is granted a conditional permit.61 If objections are lodged, the matter is heard by a hearing officer appointed by the commission. At the conclusion of that action, the applicant is granted a conditional permit, if warranted. The recipient of a new conditional permit has one year to install the well and submit a well completion report to the commission.62 If the applicant fails to do
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 so, the well permit expires and is of no further effect. A single one-year extension of the well completion deadline will be granted, if requested.63 In addition to supplying the well completion report, the conditional permit holder must complete and submit a statement of beneficial use—a sworn statement evidencing how the well has been used—within three years of the issuance of the permit.64 Upon receipt of the statement of beneficial use, the commission will issue a final permit.65 Special procedures apply to Denver Basin aquifers, which underlie portions of the Lost Creek, Upper Black Squirrel Creek, Upper Big Sandy Creek, and Kiowa-Bijou designated basins. These aquifers are allocated by the Colorado Ground Water Commission based on ownership of the overlying land, in the same way the state engineer and water courts allocate waters from the portions of the same aquifers that lie outside designated basins66 (see Chapter 6). Parties seeking to withdraw these waters may apply to the commission for a permit to withdraw groundwater from a specific aquifer on forms provided by the commission. In addition to the permit application itself, the applicant will be required to provide either proof of ownership of the overlying land or proof that the owner of that land has consented to the withdrawal of the Denver Basin water underlying the land. Upon receipt of the application, commission staff will calculate the amount of water theoretically located beneath the described land, divide that number by 100 based on an assumption that the aquifer may be entirely depleted within a 100-year period, and issue a well permit allowing its holder to withdraw 1/100th of the supply available per year.67 The permit will specify the aquifer from which the groundwater may be withdrawn. In a process parallel to that performed by the state engineer in areas outside designated basins, the commission staff will determine if the aquifer at issue is hydraulically connected to a local surface stream or alluvial aquifer and, if so, in what amount. This is done to determine how much water the applicant must leave in the alluvial aquifer of the local stream to mimic historical conditions present prior to the completion of the new well. For the sake of consistency, the commission has adopted rules, standards, and terminology similar to those used in areas outside designated basins. If the water withdrawn from the well will affect the flows of a surface stream by less than 1/10th of 1 percent within 100 years, then the aquifer is deemed non-tributary, and the applicant need only relinquish 2 percent of the groundwater withdrawn to the local alluvial aquifer.68 If withdrawals will affect the local stream by more than 1/10th of 1 percent within 100 years, then the well is deemed not nontributary. If a not non-tributary well is more than one mile distant from the local stream, then 4 percent of the water withdrawn must be relinquished to the alluvial aquifer.69 If the local stream is less than one mile from the local stream, then the well owner must relinquish an amount equivalent to the actual impact of well pumping, ranging from 4 percent to 100 percent of the water withdrawn.70 For this third
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 subset of wells—the actual impact group—no withdrawals will be allowed until the applicant applies for and receives approval of a replacement plan, the Designated Groundwater equivalent of an augmentation plan. In nearly all cases, regardless of whether a replacement plan is required, relinquishment requirements are met by leach field returns or lawn irrigation return flows, either from the permitted Denver Basin well itself or from nearby Denver Basin wells completed into non-tributary aquifers. Engineering analysis is required to track these return flows to be certain the applicant has not consumed more than the allowed amount for any given well. Prior to or after seeking his or her first permit, the Denver Basin Designated Groundwater applicant has the additional option of seeking a determination of water rights from the Colorado Ground Water Commission.71 This process is the equivalent of the option provided to Denver Basin users outside designated basins to seek a water court decree. The applicant submits a set of forms available from the commission requesting that its staff determine the amount of Denver Basin groundwater that lies under the applicant’s lands. As with the permit application, the application for determination of water rights must be accompanied by proof of land ownership or consent from the landowner to determine the amount of groundwater available. Applicants routinely request a determination of water available from “all available aquifers,” leaving it to the commission staff to determine which aquifers are extant at the identified location and how much water is available from each. The application is published, and, if necessary, a hearing process follows. At its conclusion, the commission enters an order setting forth the amount of groundwater available for annual withdrawal from each aquifer and the amount of relinquishment required if the groundwater is withdrawn. If not non-tributary aquifers are present and a replacement plan is required, the determination will so note. At the conclusion of the process, the applicant is issued a “determination”—an adjudicated right to withdraw the waters identified, equivalent to a water court decree. Once this determination is received, the applicant may apply for and receive any number of well permits to withdraw water from the identified aquifers.72 To illustrate these Denver Basin processes, assume that a developer in El Paso County wishes to purchase 100 acres of vacant land and turn it into a residential subdivision. Aware that the Dawson, Denver, Arapahoe, and Laramie–Fox Hills aquifers underlie the 100-acre farm and that the lands are within the Upper Black Squirrel Creek designated basin, she files an application for determination of water rights with the Colorado Ground Water Commission. When the application is filed, she submits affidavits and deeds demonstrating ownership of the 100 acres. Commission staff calculates the amount of groundwater under the 100 acres for each aquifer and determines the replacement status—another term for how much water must be relinquished. Assume for the sake of example that the commission staff determines that these amounts are available: Dawson Aquifer: 50 acre-feet per
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 year, Denver Aquifer: 50 acre-feet per year, Lower Arapahoe Aquifer: 50 acre-feet per year, and Laramie–Fox Hills Aquifer: 50 acre-feet per year. Further, they determine that the replacement status of the aquifers is: Dawson Aquifer Denver Aquifer Lower Arapahoe Aquifer Laramie–Fox Hills Aquifer 
 
 Not non-tributary, actual impact, 50 percent replacement Not non-tributary, 4 percent replacement Non-tributary, 2 percent replacement Non-tributary, 2 percent replacement
 
 The application is published, and no parties object. A determination is issued quantifying the amount available for withdrawal as proposed by the commission staff. The developer determines to put 350 houses on the 100 acres. These houses will need a water supply of 0.5 acre-feet each, for a total of 175 acre-feet per year. Water will be provided by individual wells located on each lot, using available Denver Basin water supplies. Individual leach fields on each lot will provide sewage treatment. The developer may apply for and receive well permits immediately for the Laramie– Fox Hills (50 acre-feet per year), Lower Arapahoe (50 acre-feet per year), and Denver Aquifer (50 acre-feet per year) wells. In the event she installs these wells, she must provide a means to relinquish 4 acre-feet per year to the alluvial aquifer of Upper Black Squirrel Creek, 2 percent for the Laramie–Fox Hills and Lower Arapahoe wells, and 4 percent for the Denver Basin well. She may not apply for well permits allowing withdrawal of the Dawson Aquifer water (50 acre-feet per year) until she applies for approval of a replacement plan from the commission and proves she has a means to relinquish 25 acre-feet per year of the Dawson water to the alluvial aquifer. Total available water supplies and relinquishment requirements are: Dawson Aquifer Denver Aquifer Lower Arapahoe Laramie–Fox Hills TOTAL 
 
 Annual Amount 
 
 Annual Relinquishment
 
 50 acre-feet 50 acre-feet 50 acre-feet 50 acre-feet 200 acre feet 
 
 25 acre-feet 2 acre-feet 1 acre-foot 1 acre-foot 29 acre-feet
 
 The developer may pump 150 acre-feet from the Denver, Lower Arapahoe, and Laramie–Fox Hills aquifers, and 90 percent of that water will return to the alluvial aquifer of Upper Black Squirrel Creek by way of the installed leach fields (household uses consume approximately 10 percent of water delivered). These permits are available from the Colorado Ground Water Commission without delay, since no replacement plan is required. To secure the final 25 acre-feet per year to build the remaining 50 houses, she will have to apply to the commission for a replacement plan allowing her to withdraw Dawson Aquifer water. In its simplest form, this plan will state that her Denver, Lower Arapahoe, and Laramie–Fox Hills wells
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 have a relinquishment requirement total of 4 acre-feet per year but are returning approximately 135 acre-feet per year to the alluvium via leach field return flows. The 135 acre-feet per year more than offset the 25 acre-foot-per-year requirement for the Dawson withdrawals. The plan also must account for post-pumping depletions that will occur after 100 years of pumping and reserve sufficient water to cover the depletions. If these conditions are met, the replacement plan will be approved and the Dawson wells constructed to complete the final 50 houses. So long as the subdivision continues to rely on individual leach fields, the developer’s plan will work. However, if in the future centralized waste treatment is constructed to take the place of leach fields, she will need to seek approval for an amended replacement plan. System of Administration (Designated Groundwater)
 
 Three separate entities are involved in the administration of the modified prior appropriation system set forth in the 1965 Act—the Colorado Ground Water Commission, the local groundwater management districts, and the state engineer. The Colorado Ground Water Commission is charged with issuing well permits and enforcing them on its terms.73 The commission has its own staff, whose duties include investigation of potential permit violations. The state engineer, who is also the commission’s executive director, communicates with commission staff and acts as the enforcement arm of the commission if administrative action is necessary.74 In the exercise of this duty, the state engineer is empowered to: 1. Require that wells be equipped with valves so water flow can be controlled 2. Require that wells and piping be constructed properly to prevent waste 3. Enter all lands, public and private, in the course of enforcement activities 4. Order cessation of pumping pending correction of any defect in well construction 5. File suits against parties for the illegal use of water 6. Take actions necessary to implement orders of the Ground Water Commission 7. Manage the flow of water used in replacement plans 8. Order power companies to provide power records so it can be determined if a well pumped in violation of an order.75
 
 Persons violating orders of the state engineer or the commission are subject to fines up to $500 for every day the violation continues.76 If a local groundwater management district exists, it shares enforcement responsibilities with the commission and state engineer.77 A local district’s jurisdiction begins when a well permit is issued.78 From that time forward, the district has the power to enforce the permit on its terms and to enforce its own rules and
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 regulations as they relate to the permitted well. At the same time, the commission and state engineer continue to have similar authority. As a matter of practice, local districts will report violations to the commission staff and the state engineer, which will pursue enforcement. Local districts often lack the staffing and technical expertise to implement large-scale enforcement activities; therefore, they tend to rely on the state agencies for day-to-day violations. However, if an issue is of particular interest to a district or the state agencies fail to act, it may exercise its independent enforcement authority and issue orders against a permit holder within its jurisdiction. If the permit holder fails to respond, districts are authorized to bring suit in district court to force compliance.79 Issues involving priority enforcement are one important exception to the rule that the groundwater management districts and the Colorado Ground Water Commission share enforcement and administration responsibilities.80 In the event a well owner in a basin places a priority call against other well users in the same basin, the Colorado Supreme Court has said that the local district alone must assess the issue and take action.81 Although modern hydrological engineering is very sophisticated, issues involving the interaction between two pumping wells are difficult to assess and depend upon a large number of variables: the distance between the wells, the geologic materials present in the aquifer, the amount of the withdrawals by each well, the presence or absence of intervening wells, the gradient between the wells, and a number of other technical factors. It is difficult to determine whether the curtailment of a specific junior well or wells located some distance from senior wells experiencing declining groundwater levels will provide material benefit to the senior well within a reasonable amount of time. Should junior wells be curtailed if the senior well would experience a material improvement in groundwater levels within one year? Five years? Ten years? Should all junior wells be curtailed (shut off ) or only those closest to the affected senior well? Should junior wells be curtailed completely, or should some withdrawals be allowed to give the curtailed well owners a chance for economic survival, consistent with the 1965 Act’s economic goals? At the time of writing, priority calls are pending before the courts, and these questions have not been answered. No wells have been curtailed to date. One approach suggested to assess these issues is the development of a water budget for the designated basin experiencing water-level declines. A water budget is a term for a scientific study that seeks to quantify the amount of water accruing to a basin and the amount of water being pumped and consumed. If these two items are roughly in balance, then aquifer levels in the basin should be stable (Figure 7.2). If withdrawals exceed deposits, then the aquifer will show declines. In basins where water-level conditions are so poor that senior well users are forced to place a priority call, withdrawals have likely exceeded deposits for many years. In these cases it may be necessary to reduce or eliminate diversions by junior well users to a point where
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 7.2 Water budget (courtesy, Dick Wolfe)
 
 deposits exceed withdrawals so the aquifer can begin to recover. It may also be possible to import water into these basins in excess of natural precipitation—perhaps from neighboring tributary basins—and to artificially recharge the alluvial aquifer, thereby mitigating the need for widespread curtailment. The Upper Black Squirrel Creek Ground Water Management District has undertaken a water balance study of its alluvial aquifer and is the location where well curtailment or large-scale recharge will first be implemented. Critical Issue: Changing the Use of a Designated Groundwater Right A party seeking to change the place or type of use of a well withdrawing Designated Groundwater faces the same issues as a change of use applicant in water court (see Chapter 5). Upon submitting a change of use application to the Colorado Ground Water Commission, the applicant will be required to demonstrate the historical use of the well and to quantify the historical consumptive use and return flows.82 Under commission rules, an applicant must submit at least ten years of records demonstrating historical use.83 If the well has not been used consistently in the past, the applicant will be forced to incorporate this limited use into his or her long-term average, thereby reducing the average historical use and the amount the applicant
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 can apply to the new use. At the conclusion of the proceeding, the applicant will be permitted to use the historical consumptive use—the amount historically lost to the designated basin aquifer—for a new purpose but will be required to maintain historical return flows. In most cases return flow amounts are simply left in the aquifer, and the applicant is issued a new well permit that allows him or her to pump the historical consumptive use amount and to use that water to extinction. Conditions may also be placed Extinction on when the historical consumptive use amount may Extinction is a legal term that means be withdrawn. If, for instance, the well was historithe holder of a water right may use cally used for irrigation and withdrew a total of 500 and reuse a given quantity of water acre-feet in the months May through September, a until it is entirely consumed through evaporation, evapotranspiration from condition may be imposed preventing the applicant crops, or use in a replacement plan. from withdrawing the entire 500 acre-feet in a single month if the increased burden on the aquifer would affect other wells in the area. The place and type of use set forth in Denver Basin determinations and permits may be changed without regard to historical consumptive use. However, the applicant will still be required to meet the replacement requirements for each well and may be required to meet them at the site of the well, as opposed to the new location of use, to prevent a change in how the water accrues to the local alluvial aquifer. The point of use of Denver Basin groundwater rights need not be on the land on which the right is based, but the determination and permit must accurately reflect the location of use. Thus, if an applicant originally intends to use Denver Basin water on overlying land but then decides to pipe it to another location, the determination and permits must be changed. The point of diversion of Denver Basin rights must be in the lands overlying the portion of the aquifer relied upon. Contiguous parcels that have been issued separate determinations of water rights may be combined, and all of the water underlying them withdrawn from a single location, upon approval of this change by the Ground Water Commission. An applicant seeking to change the point of diversion of a designated basin well may do so, provided the new location is within both the same aquifer and designated basin. Commission rules further indicate that such a well may not withdraw and consume more water in the new location than it did in the old.84 In this regard, the diversions at the old location will be averaged, and the withdrawal amount in the new location will be limited to the amount withdrawn at the old location. The purpose of this limitation is to prevent the “migration” of wells to the best locations in the aquifer, as these locations are discovered, solely so production can be increased. Although this “walking to water” process seems logical for an individual well owner, its accomplishment by large numbers of well owners in a basin would quickly exhaust alluvial aquifers if withdrawals were not limited to the amounts
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 allocated at original well locations. Wells may be relocated a distance of up to 300 feet from the originally permitted location, depending upon local district rules, without need for a change application.85 Critical Issue: Replacement Plans A replacement plan is the Designated Groundwater equivalent of a Tributary augmentation plan.86 Replacement plans are relevant in two circumstances. First, a person seeking to install a new well in a basin closed to appropriation may do so only if he or she is able to demonstrate an ability to replace the consumptive use caused by the operation and use of the well. To accomplish this, an applicant must provide a new source of water to offset the new depletions caused by the well. This new source of water must be (1) fully consumptive, (2) in an amount sufficient to replace the depletions caused by the new well, and (3) deliverable at the site of the new well at the times when the new well causes depletions. For example, if a water treatment plant receives water from housing subdivisions supplied by non-tributary Denver Basin wells, most of the effluent (treated wastewater) leaving the plant is fully consumable. This fully consumable portion (98 percent for non-tributary wells) represents a new source of supply for the basin (had the wells not pumped it from nontributary aquifers, it would never have reached the alluvial aquifer). If the water treatment plant operator can maintain dominion and control over the effluent and divert it into recharge sites that contribute to the alluvial aquifer, it will be possible to install wells in the vicinity of the recharge sites that withdraw an amount equal to that being recharged and to use that water to extinction without injuring existing wells in the basin. To accomplish this scheme, the plant operator would apply for approval of a replacement plan and demonstrate an ability to offset pumping of the new wells with the recharged effluent. If the commission approves this application, he will receive new permits allowing installation of the new wells. The second circumstance in which replacement plans are relevant in designated basins is in association with not non-tributary Denver Basin rights. If an applicant seeks to withdraw Denver Basin water from an aquifer requiring more than 4 percent relinquishment, the commission will require an approved replacement plan before a well permit can be issued. The basis for this requirement is that the installation of the Denver Basin well will reduce the amount of water the not non-tributary aquifer contributes to the alluvial aquifer. This is usually caused by a reduction of the hydrostatic pressure that is “forcing” water from the confined Denver Basin aquifer into the alluvial aquifer. Therefore, the Denver Basin well can be pumped without injury to existing rights that rely on the alluvial aquifer only if there is a means of duplicating the confined aquifer’s contributions to the alluvial aquifer as if the well had never been installed. This is most often accomplished by requiring
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 the well owner to dedicate a portion of the groundwater pumped from the well to the alluvial aquifer, replicating the situation had the well never been installed. The net effect for the well owner is that it reduces the usable amount from the well. A well may pump 100 acre-feet, but if 50 percent (50 acre-feet) must be returned to the alluvial aquifer, the well owner nets 50 usable acre-feet. Occasionally, plans are presented that call for replacements to the alluvial aquifer to be made from another source—perhaps a neighboring non-tributary well. This is permissible, assuming the water from the other source can be delivered in the time, location, and amount necessary to meet the relinquishment requirement of the well for which the replacement plan is sought. Critical Issue: Export of Designated Groundwater As population growth along Colorado’s Front Range increases the pressure on the state’s water resources, municipalities’ and developers’ search for water sources becomes broader and broader, reaching into geographic locales traditionally considered too remote. The Prong 2 Designated Groundwater basins located on tributaries of the South Platte and the Arkansas—the Upper Black Squirrel Creek, Upper Big Sandy Creek, Lost Creek, and Kiowa-Bijou basins—were once considered too far from Front Range cities to be viable sources of supply. However, as scarcity drives the price of water upward, large pipelines from these basins to the greater Denver metropolitan area have become economically viable. These areas—particularly the Upper Black Squirrel Creek and Lost Creek basins—have seen organized efforts by water developers to purchase existing Designated Groundwater wells, change their use, and export the water to metro areas. These efforts are controversial. Local residents who rely on the aquifers for irrigation water are reluctant to allow any water to leave the basins and are concerned that the removal of water is the beginning of the end of their communities and way of life. Other residents, weighed down by a languishing farm economy and in difficult economic straits, see the opportunity to sell water for export as something to be encouraged. Volunteer groundwater management district boards find themselves in the middle of bitter disputes between water developers and local residents, scrambling to find the financial resources to assess the export proposals and come to terms with exponential growth in the complexity of administration. These local groundwater management districts are at ground zero for the current crisis in Colorado water law. In legal terms, groundwater management districts have the ability to prohibit export if the board finds that such export would “materially affect” the rights of Designated Groundwater users in the district.87 No statute or case law provides any further definition of “materially affect.” Theoretically, if an exporter prosecutes
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 a change of use application with the Colorado Ground Water Commission and quantifies the amount of historical consumptive use, then the removal of an amount commensurate with the historical consumptive use would not be injurious to the aquifer. This assumes that the amount of historical consumptive use is accurately quantified, which is always a matter of debate in change of use cases, where applicants traditionally inflate the amount of claimed historical irrigated acres in an effort to maximize conT h e W e a l t h o f N at i o n s sumptive use. In 1776 Adam Smith wrote An Even if this amount is accurately quantified, Inquiry into the Nature and Causes of the Wealth of Nations. Smith is often Designated Groundwater users may incur costs that regarded as the father of economics, do not appear in the hydrologic engineering. For inand his “invisible hand” theory is still stance, there are concerns about how farms that have relevant today in the free market sysbeen sold will be cared for after the water export has tem. Smith assumed that consumers choose the lowest price for a product, begun. Without water, these farms will have to be but entrepreneurs seek the highest re-vegetated with plants that can withstand Colomargin of profit. He asserted that rado’s semiarid climate, or they will become overinvestment monies are directed to the most profitable activities by market grown with weeds. From an economic standpoint, prices set by consumers. The results every farm that dries up means less revenue for loare generally in the best public interest cal dealers who support farming activities, fewer (Figure 7.3). children in local schools, and less tax revenue. Local residents fear these impacts have the potential to destroy long-established farming communities and their way of life. On the other hand, market proponents see this development as simply another move by Adam Smith’s invisible hand, guiding resources to their highest and best use to the benefit of society as a whole. It remains to be seen how well Colorado handles this convergence of interests. However, recent developments provide a glimpse of the new paradigm likely to emerge from the current flashpoint. Groundwater management districts are beginning to envision a future that includes not only export of groundwater from the basins but also significant amounts of recharge from renewable sources outside Image not available the basins. Each of these groundwater basins has 7.3 Adam Smith (Vanderblue the potential to act as a huge underground storage Memorial Collection of Smireservoir, receiving water from the Arkansas and thiana, Kress Collection of South Platte River main-stem basins when supplies Business and Economics. Baker Library Historical Collections, are abundant and delivering it back when supplies in Harvard Business S
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 those basins are low. If these “water banking” operations are structured properly, they will provide a means of maintaining aquifer levels in the basins, which in turn can support new appropriations and vibrant farm economies. Groundwater management districts, as the operators of these systems, will be in a position to generate additional water supplies for basin users and to collect substantial revenue from parties using the systems, which in turn can be reinvested in further study and infrastructure. These districts are likely to play a pivotal role in water development along Colorado’s Front Range. Notes 1. See Safranek v. Town of Limon, 123 Colo. 330, 228 P.2d 975 (Colo. 1951). 2. See George Vranesh, Colorado Water Law 1, §3.5, p. 243. 3. See Colo. Rev. Stat. §147-19-5. 4. See Colo. Rev. Stat. §147-19-3. 5. See Vranesh, §3.5, p. 247. 6. See §§37-90-101 et seq., C.R.S. 7. See §148-11-22(3), C.R.S. (Supp. 1965) (repealed 1969). 8. See id. 9. See Vranesh, §3.5, p. 257. 10. See §37-90-106, C.R.S. 11. See Vranesh, §3.5, p. 260. 12. Morton W. Bittinger & Assoc. & Wright Water Engineers, Report on Engineering Water Code Studies for the South Platte River 3, no. 4 (August 1968), cited in Note, A Survey of Colorado Water Law, 47 DEN. L.J. 226, 327–328 (1970). 13. See Felhauer v. People, 167 Colo. 320, 447 P.2d 986 (Colo. 1968). 14. Id. at 994 (emphasis added). 15. See §§37-92-101 et. seq., C.R.S. 16. See §37-92-103(11)(13), C.R.S. 17. See Gallegos v. Colorado Ground Water Commission, 147 P.3d 20 (Colo. 2006). 18. See §37-90-106(1)(2), C.R.S. 19. See §37-90-106(3), C.R.S. 20. See id. 21. See §37-90-103(6)(a), C.R.S. (excluding Denver Basin aquifers from designation process after January 1, 1983). 22. See id. 23. See §37-90-103(6)(b), C.R.S. 24. See Upper Black Squirrel Creek Ground Water Management District v. Goss, 993 P.2d 1177, 1183–1184 (Colo. 2000). 25. See §37-90-109, C.R.S. 26. See id. 27. See id. 28. See §37-90-111(1)(a), C.R.S.
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 chapter eight Exempt Wells
 
 The fourth category of water in Colorado is groundwater withdrawn from Exempt Wells. Exempt Wells are a kind of “wild card” in Colorado groundwater law because they are allowed in Tributary, Non-Tributary, Not Non-Tributary, and Designated Groundwater aquifers alike and are not subject to the rules of administration governing any of those categories. Once granted, these wells are not subject to any administration other than monitoring by the state to ensure that withdrawals and uses are consistent with the terms of the permit. Individually, these wells withdraw small amounts of water, but they have been granted in large enough numbers—approximately 165,000 statewide—that their impacts are significant in both hydrologic and economic terms.1 Exempt Wells are similar to Non-Tributary and Not Non-Tributary Groundwater and Designated Groundwater in the sense that they are all exceptions to Colorado’s general rule that all wells are to be considered tributary to the state’s natural streams and administered pursuant to the terms of the priority system.
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 All three of the exceptions—Non-Tributary and Not Non-Tributary Groundwater, Designated Groundwater, and Exempt Groundwater—indicate the General Assembly’s conclusion that, as to the situations addressed by each, the unhindered operation of the state’s priority system results in unacceptable economic and social results. Each of the three exceptions intervenes to prevent the shutdown of wells that would otherwise be curtailed by the priority system. The first exception—NonTributary and Not Non-Tributary Groundwater—is the mildest of the three. It states that wells that will have no appreciable effect on surface streams within 100 years should be allowed to pump without interference, even though the strictest application of the priority system would prevent that. The second exception—Designated Groundwater—is somewhat bolder. Its Prong 2 definition states that wells withdrawing water from an aquifer outside the alluvium of a continuously flowing natural stream that have been relied upon for farming should be allowed to continue pumping unhindered, so long as withdrawals from these wells have no more than a de minimis impact on surface streams. The de minimis amount has not been defined by the Colorado Supreme Court or the General Assembly, although application of this term in other contexts suggests that it is something greater than that allowed under the Non-Tributary definition.2 The third exception—Exempt Wells—is the boldest of all. It states that even wells within the alluvium of a continuously flowing natural stream should be allowed to pump without curtailment if they are installed for purposes identified by the General Assembly as socially and economically beneficial. Colorado’s Rule and Three Exceptions operate to retain the desirable components of the prior appropriation system while smoothing its rough edges. In particular, the exceptions strengthen the system’s ability to address groundwater issues. The prior appropriation system was made a part of Colorado’s Constitution in 1876, long before groundwater was a viable source of supply. It was not designed to address groundwater issues and has proved inadequate in this regard without modification. Colorado’s exceptions are attempts to remedy these insufficiencies and provide a reasonable foundation for economic development. Because Exempt Wells represent so significant a departure from prior appropriation principles, the statutes granting the ability to obtain them are very strictly construed, and their issuance is not favored except in circumstances that clearly meet the statutory parameters. Application of the statutes is guided by the General Assembly’s intent “to allow citizens to obtain a water supply in less densely populated areas for in-house and domestic animal uses where other water supplies are not available.”3 The statutes even go so far as to state that “[i]t is not the intent that these wells be used to cause material injury to prior vested rights, and, wherever possible, persons seeking the use of such individual wells may be required to develop plans for augmentation . . . or to develop other replacement plans acceptable to the State
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 Engineer.”4 As a practical matter, no party has challenged the ability of Exempt Well owners to withdraw and use groundwater for the stated purposes. It is doubtful that such wells would be curtailed, given the large number of residences that rely on them and the disproportionately high cost of obtaining senior water rights to augment these uses. Exempt Wells: Key Characteristics Geographic Definition: May be obtained in any aquifer statewide. Legal Definition: Small-capacity wells for domestic, stock watering, and lowintensity commercial uses in locations where other supplies are not available. Governing Act: Specific provisions of the 1965 Ground Water Management Act, §§37-90-101 et seq., C.R.S., and 1969 Water Rights Determination and Administration Act. See §37-90-105, C.R.S.; §37-92-602, C.R.S. Adjudicatory Body: State engineer. Water court adjudication is an additional option in areas outside designated basins. Key Documentation: Well permits issued by the Office of the State Engineer. System of Administration: Permits issued for specified low-intensity uses authorized by statute, which may be made for so long as supply persists. Wells are not administered for the benefit of surface rights or Designated Groundwater rights or as a part of the Non-Tributary or Not Non-Tributary systems. Geographic Definition (Exempt Wells)
 
 A person may seek and receive permission to drill an Exempt Well in alluvial aquifers of flowing streams, alluvial aquifers of ephemeral streams, confined aquifers, fractured rock aquifers (prevalent in mountain regions), or in any other aquifer or groundwater source that can be identified. Exempt Wells are issued individually statewide without regard to the state’s geologic or hydrologic regions or boundaries. Legal Definition (Exempt Wells)
 
 Small-capacity well permits are issued for domestic, stock watering, and lowintensity commercial uses in locations where other supplies are not available. Two statutes address Exempt Wells: one for wells outside designated basins, and one for wells within designated basins.5 In addition to the governing statutes, the state engineer has generated rules and policies in both contexts that further define the parameters within which well permits can be granted.6 Here is a summary of these statutes:
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 Exempt Wells Outside Designated Basins: §37-92-602 (Figure 8.1): 1. 35+-acre Exempt Wells7 a. With limited exceptions, permits are granted only for parcels 35 or more acres in size. Lots in “cluster subdivisions,” which have houses located together but have dedicated areas of open space in the subdivision, may qualify if there are 35 or more acres of open space per house. b. Must be the only well on the parcel. c. Production limited to 15 gallons per minute (gpm) (or 3.8 l per minute), one acre-foot (325,851 gal.) per year. d. May be used for: i. Ordinary household purposes to supply not more than three single-family dwellings ii. Fire protection iii. Watering of poultry, domestic animals, and livestock on farms and ranches iv. Irrigation of not more than 1 acre of lawn and garden 2. Late registered Exempt Wells8 a. No limitation on parcel size or type b. Production limited to 50 gallons per minute, 1 acre-foot per year c. Wells in use prior to May 22, 1971, 50 gpm for these purposes: i. Ordinary household purposes for not more than three single-family dwellings ii. Fire protection iii. Watering of poultry, domestic animals, and livestock on farms and ranches iv. Irrigation of not more than 1 acre of lawn and garden 3. In-house use only Exempt Wells9 a. Granted only for lots less than 35 acres in size, with no other water supply, located in residential subdivisions created prior to June 1, 1972, or lots declared by the county to be exempt from subdivision processes b. Production limited to 15 gpm c. May be used solely inside a single-family residence; no irrigation, stock watering, or other outside uses allowed 4. Commercial exempt wells10 a. Granted only for commercial businesses on parcels created prior to 1972 or declared by the county to be exempt from subdivision requirements b. Production limited to 15 gpm, ⅓ acre-foot per year (108,617 gal.) c. May be used only for drinking and sanitary facilities inside a commercial business; irrigation of landscaping and other outside uses not allowed 5. Firefighting wells, capped and locked11 6. Monitoring and observation wells, capped and locked12
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 8.1 Diagram of well (reprinted from the Ground Water Atlas of Colorado, Special Publication 53, by Ralf Topper and others, ©2003, with permission from the Colorado Geological Survey)
 
 Exempt Wells Inside Designated Basins, §37-90105, C.R.S. (Colorado Revised Statutes).
 
 Within Designated Groundwater basins, Exempt Wells are referred to as “smallcapacity wells,” a reference to the title of statute under which they are granted, §3790-105, C.R.S. All other wells in designated basins are permitted under a different statute, §37-90-107, C.R.S., and are commonly referred to as “large-capacity wells.” As used in this context, the terms “large-capacity wells” and “small-capacity wells”
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 are terms of art denoting legal status, as opposed to the actual capability of a given well to produce water. Some restrictions apply. It is important to note that §37-90-105(7), C.R.S., allows local groundwater management districts to promulgate additional rules limiting withdrawals from small-capacity wells. These rules are communicated to the state engineer, who applies them in the permitting process. Many districts have exercised this authority, so it is necessary to consult each district’s rules to determine the terms and conditions on which the wells can be granted for each basin. The general types of Exempt Wells allowed by §37-90-105, as put forth in that statute, are: 1. Domestic Exempt Wells13 a. No acreage limitation b. Production limited to 50 gpm, 5 acre-feet per year (1.6 million gal.) c. May be used in up to three single-family dwellings for normal domestic uses, including irrigation of up to 1 acre of lawn and gardens 2. Stock watering Exempt Wells14 a. No acreage limitation b. Production limited to 50 gpm, 5 acre-feet per year c. May be used for watering livestock on range and pasture 3. Commercial Exempt Wells15 a. Production limited to 50 gpm, 5 acre-feet per year b. May be used in a single commercial business, strictly defined 4. Monitoring and observation wells, capped and locked16 5. Firefighting wells, capped and locked17
 
 Governing Act (Exempt Wells)
 
 Exempt Wells are governed by specific provisions of the 1965 Ground Water Management Act, §§37-90-101 et seq., C.R.S., and the 1969 Water Rights Determination and Administration Act, §§37-92-101, C.R.S., et seq. See §37-90-105, C.R.S.; §37-92-602, C.R.S. Both the 1965 and 1969 Acts acknowledge the economic and social importance of providing citizens with an adequate water supply in remote areas where other supplies are not readily available. In general terms, the provisions of the 1965 Act governing Designated Groundwater allow greater withdrawals for exempt uses than the equivalent provisions in the 1969 Act allow for wells outside designated basins. However, the 1965 Act provides local groundwater management districts with the ability to further regulate or eliminate these types of uses. In this sense, the 1965 Act has the potential to be more restrictive in application than the 1969 Act.
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 Adjudicator y Body (Exempt Wells)
 
 It is the state engineer’s duty to process Exempt Well applications for wells inside and outside Designated Groundwater basins.18 In tributary areas, an Exempt Well owner may—but is not required to—adjudicate his or her right in water court and receive a decree for the exempt uses. Applications of this sort are assessed on the basis of §37-92-602, C.R.S., and, if the proposed uses are consistent with that statute, are normally decreed without opposition. Interestingly, Exempt Wells are not bound by the postponement doctrine that applies to all other parties adjudicating water rights in tributary areas, which would result in a priority date reflecting when the water court application was filed.19 Instead, these wells are granted a priority date consistent with their initial date of use, regardless of when the right is adjudicated. Persons who own Exempt Wells in tributary areas seek a decree for two reasons. First, whereas a permit is an administrative approval, subject to change, a decree represents a fixed property right whose status provides additional protections to its owner as a matter of law. Second, the Colorado Supreme Court has found that an Exempt Well owner must have a decree to participate fully as an objector in water court applications that could affect the well’s supply of water.20 No corresponding ability to request the Ground Water Commission to adjudicate an exempt right exists in designated basins. Key Documentation (Exempt Wells)
 
 A well permit issued by the Office of the State Engineer. In tributary areas, a decree may be issued by the water court as well. Obtaining a decree is optional. System of Administration (Exempt Wells)
 
 Although Exempt Wells are not curtailed for the benefit of surface rights, the terms of the permit are very strictly enforced. The state engineer routinely investigates complaints regarding overuse of Exempt Wells and brings enforcement actions to curtail these excessive uses.
 
 I m p ac t of E x e m p t W e l l s
 
 Exempt Wells and stock watering uses cause an estimated 40,000 acre-feet per year of depletions to the South Platte River.21
 
 Critical Issue: Subdivisions, Exemptions, and Exempt Wells The interaction between Exempt Well statutes and county government processes allowing for division of land into smaller parcels has engendered the need for additional 185
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 state engineer policies defining how and when applicants may obtain Exempt Wells. State law provides that existing parcels of land may not be divided into parcels less than 40 acres in size without the approval of the county in which the land is located.22 As a result, each county has a subdivision process by which parcels larger than 35 acres are divided into a number of parcels smaller than 40 acres. These subdivision processes are governed by the county’s code of land regulations and take many different forms—“major subdivisions,” “minor subdivisions,” “cluster developments,” and the like. However, their end goal is the same—to divide land into parcels smaller than 40 acres. Subdivision processes involve large numbers of parties with varying interests and can be rather lengthy and costly to the applicant. This may be appropriate for large subdivisions that contain many lots, but some counties have decided that persons dividing a larger parcel into a small number of lots—usually four or fewer— should not have to go through the entire subdivision process to achieve their goal. These counties have created a streamlined process whereby these small applications are exempted from the subdivision process. The end result of this exemption process is known as a recorded exemption. Exempt Well issues arise when parties who have completed either a subdivision process or an exemption process seek Exempt Well permits to supply homes to be constructed. These issues arise in both tributary areas (outside designated basins) and Designated Groundwater areas, but they are discussed here only in relation to tributary areas. Issues in Designated Groundwater basins will be similar, with the caveat that care must be taken to assess the impact of local district rules. Exempt Well issues arising out of the division of land take three forms. Each of these permutations is addressed by rules and policies created by the state engineer and is available at the Colorado Division of Water Resources Web site. A summary of current policies is provided here to illustrate the issues. However, these policies are subject to change and should be consulted anew for every issue. First, if the lots created are less than 35 acres in size and are located in a subdivision, a question arises as to whether each lot will qualify for an in-house use only permit. The answer to this question depends on whether the subdivision was platted (approved by the county) prior to June 1, 1972. If the subdivision was platted prior to June 1, 1972, in-house use well permits may be obtained.23 Rules governing Exempt Wells were different prior to that date, and subdivisions platted before that time had a reasonable expectation of being able to supply houses with individual wells. If a subdivision was platted after that date, in-house use wells may not be obtained. For these subdivisions the state engineer is required to assess the cumulative impact of all wells within the subdivision—the combined amount all the wells proposed would withdraw.24 This requirement effectively eliminates the Exempt Well option and forces the subdivider to seek approval of an augmentation plan before
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 the wells can be installed. This historical exemption has led to the phenomenon in some counties in which developers seek out old, platted subdivisions that were never built and revive them to take advantage of the ready water supply provided by in-house only Exempt Wells. The second type of issue encountered involves Exempt Wells proposed for lots created by recorded exemption. The cumulative impact requirement described earlier applies only to lots that have been created in a subdivision process. As a result, lots created by exemption generally qualify for Exempt Wells. If the individual lot created is less than 35 acres, then an in-house use only well is the only type that may be granted. This restriction is applied strictly, even if the lot is 34.99 acres in size. If the lot created exceeds 35 acres, then a 35+-acre Exempt Well can be obtained. Note that as to the 35-acre exemption, a single 35-acre area may be used for only one well. A person owning in excess of 35 acres in a single parcel or contiguous parcels may designate the 35 acres associated with each well. However, the individual should be aware that if this larger area is later divided by exemption, the area designated to a well remains, even though the well may be located on one parcel and its designated area on another. This subtlety can create problems for the owner of the new lot “burdened” by the previous 35-acre designation when the owner seeks to obtain his or her own Exempt Well permit. Because of these complications, a person intending to rely on Exempt Wells to supply lots created by recorded exemption should investigate the history of Exempt Wells in the area prior to investing in the exemption process. The third major type of issue arising in relation to Exempt Wells, relevant in both the subdivision and exemption contexts, is created when the Exempt Well is on a property to be divided that predates the subdivision or exemption. In that case a question arises as to whether the existing well, which has usually been permitted as a 35+-acre Exempt Well, will be allowed to continue to divert under the terms of its permit. Generally, if a subdivision process is involved, the Exempt Well loses its exempt status and must be re-permitted under an augmentation plan.25 If the lots are created by recorded exemption, then the Exempt Well may keep its status and Exempt Wells on neighboring lots will be allowed according to existing regulations. In this scenario, even though it keeps its exempt status, the Exempt Well will not be allowed to supply houses located on other lots. Critical Issue: Non-Tributary and Not Non-Tributary Exempt Wells Exempt Wells are available in non-tributary and not non-tributary aquifers, including the Denver Basin aquifers, under the same rules that govern other aquifers. If the well owner later seeks a water court decree or a determination of water rights
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 from the Colorado Ground Water Commission, then the previously granted Exempt Wells (and any amount of water already withdrawn from such wells) are considered when calculating the amount of groundwater available for withdrawal. Once the decree or determination is granted, the Exempt Well permit is cancelled, and a new permit is issued that is consistent with the terms of the decree or determination. If the decree or determination finds that the well was constructed into a not non-tributary aquifer and an augmentation or replacement plan is needed, then the wells owner must stop using the well until one is approved. Conclusion Exempt Wells are issued for low-intensity uses specified by statute in aquifers in the state. They are not administered pursuant to the rules governing Tributary, NonTributary, Not Non-Tributary, and Designated Groundwater. Notes 1. Cumulative Yearly Statistics of the Colorado Division of Water Resources, 2005, p. 19. 2. See §37-90-103(10.5), C.R.S. 3. §37-92-602(6), C.R.S. 4. §37-92-602(2), C.R.S.. 5. See id, (outside designated basins); §37-90-105, C.R.S. (inside designated basins). 6. Check the Colorado Division of Resources Web site for current policies: http://water. State.co.us/, accessed November 7, 2008. 7. See §37-92-602(1), (3)(b)(II), C.R.S. 8. See §37-92-602(5)(a)(I), C.R.S. 9. See §37-92-602(1), (3)(b)(II), C.R.S. 10. See §37-92-602(1)(c), C.R.S.; Policy Concerning the Evaluation of Well Permit Applications for Exempt Commercial Uses, April 9, 1985, http://water.State.co.us/, accessed November 7, 2008. 11. See §37-92-602(1)(d), C.R.S. 12. See §37-92-602(1)(f ), C.R.S. 13. See §37-90-105(1)(a), C.R.S. 14. See §37-90-105(1)(b), C.R.S. 15. See §37-90-105(1)(c), C.R.S. 16. See §37-90-105(1)(d), C.R.S. 17. See §37-90-105(1)(e), C.R.S. 18. See §37-92-602, C.R.S. (outside designated basins); §37-90-105, C.R.S. (inside designated basins). 19. See §37-92-602(4), C.R.S. 20. See Concerning Application for Water Rights of Turkey Canon Ranch, Ltd., 937 P.2d 739, 744 (Colo. 1997).
 
 188
 
 Exempt Wells
 
 21. Affidavit of Jon R. Ford, P.E., C.P.G., 06GW23, November 21, 2006. 22. See §30-28-101(10)(b), C.R.S. 23. See §37-92-602(3)(b)(III), C.R.S. 24. See id. 25. See Policy Memorandum 95-7, Descriptive Clarification A, http://water.State.co.us/, accessed November 7, 2008.
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 chapter nine River Administration
 
 Competition over water in Colorado is at an all-time high. Growing demand for urban water has led to skyrocketing water prices, extensive legal battles between senior and junior water rights, and ongoing fights between ditch and reservoir companies. Colorado’s administrative agencies, assigned the task of allocating and delivering water, often find themselves in the middle of these disputes. This chapter gives the reader a basic understanding of the water administration agencies and the principles they employ to administer the state’s rivers. In addition, the chapter provides graphical summaries of a number of administrative concepts critical to administering the state’s tributary waters, introduced in Chapter 5. Colorado Division of Water Resources Colorado was one of the first states to assign government officials the task of delivering water. In 1879 Colorado’s legislature divided the state into ten water districts,
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 nine within the South Platte River Basin and one in the Arkansas Basin.1 The new law directed water commissioners to divide the available water based on the “first in time, first in right” concept for the various ditches within each water district.2 Ditch priorities were set by district courts and were determined by the date of construction and the date when river water was first placed to beneficial use.3 This was a first step in the adjudication process of water rights holders. In 1881 the legislature further defined river administration and adjudication responsibilities.4 Three new water divisions were created—the South Platte, Arkansas, and Rio Grande River basins. In addition, the Office of the State Engineer was created that same C o l o ra d o C o n s t i t u t i o n year, the first such office for water management in the The year was 1876. Colorado Territory United States.5 This gave Colorado the distinction of had approximately 100,000 residents, being the first state in the Union to have public ofand the time was ripe for Colorado to become a state. Thirty-nine delegates ficials administer water from its rivers and streams spent eighty-seven days working on for private use. The Adjudication Acts of 1879 and draft language at the Constitutional 1881 were important because claims to water rights Convention held at the Odd Fellows were confirmed, or “adjudicated,” by the courts.6 WaHall in Denver. They addressed topics such as creating a public school system, ter rights holders were required to testify under oath instituting women’s suffrage, collecting as to the intent of their water appropriator. In 1899 taxes, and allocating public waters and the state engineer was placed in charge of approving land. The draft constitution estaball construction plans for dams more than 10 feet in lished the Colorado Supreme Court, district courts, and county courts and height and covering more than 10 acres, and he or allowed for future amendments to the she was mandated to have reservoir levels lowered if a constitution. dam was declared unsafe.7 In 1903 the legislature alThe draft constitution was submitted to citizens for a vote and passed, lowed for the adjudication of all types of water uses.8 with 15,433 in favor and 4,072 against. In 1919 legislation was adopted that required all waColorado’s original constitution was ter rights to be adjudicated in court.9 Lack of comhandwritten. It was submitted to pliance with this law resulted in the loss of use of the President Ulysses S. Grant by territorial governor (and the state’s first governor) water right. John L. Routt on July 25, 1876. On August 1, 1876, President Grant declared Colorado the thirty-eighth state in the Union. The original copy of the constitution is preserved in the Colorado State Archives in Denver. The Colorado Constitution, Article XVI, §§5–6, contains the basis of the state’s water law—“first in time, first in right.” This Doctrine of Prior Appropriation establishes the manner in which river administration has been conducted for over 130 years.
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 Division Engineers In 1887 the legislature created the position of superintendent of irrigation in each water district—today called division engineers within the Colorado Division of Water Resources. The engineers are in charge of the water commissioners in each division.10 In addition, four additional water divisions were created to form the seven that exist today across the state (Figure 9.1). The Colorado Division of Water
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 Resources (which includes the Office of the State Engineer) has its main office in Denver, with seven field (or division) offices located in Colorado’s seven watersheds: Water Division 1—South Platte River Basin, Greeley Water Division 2—Arkansas River Basin, Pueblo Water Division 3—Rio Grande River Basin, Alamosa Water Division 4—Gunnison River Basin, Delta Water Division 5—Colorado River Basin, Glenwood Springs Water Division 6—White River Basin, Steamboat Springs Water Division 7—San Juan River Basin, Durango
 
 C o l o ra d o D i v i s i o n o f W a t e r R e s o u rc e s
 
 The Colorado Division of Water Resources is located within the Colorado Department of Natural Resources, a state agency that also includes the Colorado Water Conservation Board, Colorado Oil and Gas Conservation Commission, Colorado Division of Wildlife, Colorado State Parks, Colorado Board of Land Commissioners, Colorado Geological Survey, Colorado Division of Forestry, and the Colorado Division of Minerals and Geology. See Colorado Division of Water Resources, http://water. state.co.us/
 
 One of a division engineer’s primary roles is to supervise the work of river commissioners—state employees who regulate river headgates that allow river water to be diverted into ditch systems. In addition, they are responsible for other water diversion structures such as groundwater wells, river headgates to reservoir systems, and groundwater recharge projects. They are also responsible for keeping records of diversions from rivers, which are reported to the division engineer. Division engineers also prepare and maintain a Diversion Records list of all decreed water rights in their division, based A diversion record is an account of 11 on seniority, and all conditional water rights. These the daily flow into a ditch or other “tabulations” of water rights are monitored, and undiversion structure. It is reported in cubic feet per second (cfs) and kept used rights are subject to abandonment. An “abanon file in the division engineer’s office donment list” is published every ten years, with a as well as at the Office of the State En12 right of appeal available to the water rights holder. gineer in Denver. Data can be accessed If the water right appears to have been abandoned, at http://www.water.state.co.us. the legal process will begin to have it taken off the tabulation list.13 River Commissioners, or Water Commissioners River commissioners are the field personnel for the division engineers. When water is plentiful, a river commissioner may focus primarily on record keeping. However, during dry summer months or periods of prolonged drought, the river commissioner takes on many other duties. During periods of lower river flows, senior water rights holders will place a “call” on the river if they are not receiving their full court-
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 9.1 Colorado water divisions (reprinted from the Ground Water Atlas of Colorado, Special Publication 53, by Ralf Topper and others, ©2003, with permission from the Colorado Geological Survey)
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 decreed diversion amount of water from the river. By contacting the river commissioner and “calling” for their water, they set in motion the process of “first in time, first in right.” The river commissioner will first determine if the call is warranted by checking upstream river flow using a real-time automated satellite monitoring system. With this information, the river commissioner will then assess the upstream river flow and river call situation. If an upstream junior water right holder is diverting river water, he or she may be partially or entirely shut off to make more water available for the senior water right holder downstream. River administration has become incredibly complex in the past several decades because of thousands of new junior water rights, trans-basin diversions, interstate compact issues, and other intricate issues of water management and use. River commissioners are now required to understand and implement lengthy decrees for plans of augmentation and exchange that did not exist twenty years ago. Historical return flows, river transportation losses caused by moving quantities of water downstream, bypass flow requirements, and other complicated water transportation issues must be addressed on a daily basis by river commissioners and division engineers. In some water districts, trans-basin water deliveries must be administered. Out-of-priority diversions, river exchanges, and administration of court-decreed augmentation plans and annual substitute water supply plans must all be addressed. Cell phones, satellite data links, and the Internet are vital tools that allow river commissioners and divisions engineers to function in this fast-paced environment. The Colorado Water Conservation Board is another governmental entity integral to the state’s water law and policy. This board, created in 1937, is Sa t e l l i t e M o n i t o r i n g concerned with water planning and statewide water The Colorado Division of Water Resource’s satellite monitoring system policy, in-stream flows, loans for water project conincludes an extensive network of field struction and rehabilitation, and improved river data collection platforms (DCPs) 14 administration. The Colorado Water Conservalocated at over 600 river gauging tion Board is the only entity in the state that can file stations across the state. Data are typically transmitted in fifteen-minute for and hold an in-stream flow right.15 The purpose intervals to a GOES (Geostationary of such a water right is to preserve and improve the Operational Environmental Satellite) 16 natural environment “to a reasonable degree.” This system, where they are then downprogram began in 1973 and includes water rights to loaded to a base station at Wallops Island, Virginia, and ultimately to the maintain minimum flows between specific points (or stationary satellite dish at the Office reaches) of a stream. It can also be utilized to mainof the State Engineer in Denver. Go to tain a minimum water level in natural lakes. These inhttp://www.dwr.state.co.us/Hydrology/flow_search.asp for current stream stream flow rights are administered by the Colorado flow conditions across Colorado or Division of Water Resources within the state’s water call “Water Talk” at (303) 831-7135 right priority system. (For a discussion of policy issues for audio updates. related to this program, see Chapters 11 and 12).
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 9.2 Simple call
 
 Priorit y System Principles: Call Administration Tributary water rights are administered under the state’s prior appropriation system. The Office of the State Engineer assigns each right an administration number that reflects the seniority of the right in relation to other water rights in the same basin. The administration number is based on both the date the water was first diverted and applied to beneficial use (the priority date) and the date the water right was adjudicated (the adjudication date; see Chapter 3). If a user finds that stream flows are insufficient to satisfy his or her decreed flow rates, the user literally “calls” the water commissioner for his or her district (Figure 9.2). In response to this call, the water commissioner notifies all rights junior to the calling right—that is, those with a lower administration number—to cease diversions to the extent necessary to provide enough water to the calling right. The simple call scenario described in the last paragraph can be repeated many times down the river, provided that the calls always become progressively more junior further downstream. In Figure 9.3, water rights A, B, and C are all making valid calls at the same time. Calls only affect rights upstream of them. A variation on the basic call scenario illustrated earlier is the bypass call, a tool used to ensure that the most junior right possible is taking water in any given stream situation. In Figure 9.4, assume that there are 40 cfs of water in the river above water users A and B. Water user A has an 1870 priority date for the diversion of 50 cfs. Water user B has an 1866 priority for the diversion of 20 cfs. Water user C has an
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 9.3 Descending call
 
 1890 priority for 100 cfs. Water user A is diverting 40 cfs. Downstream user B has no water and has the right to place a call on all upstream junior users, including A. However, if B does this, 40 cfs will be called down to B, B will divert 20 of those cfs, and 20 cfs will pass B and be taken by C. This results in an inequity to A because A is senior to C and should be allowed to divert the 20 cfs B does not need before C, the most junior user, gets any water. So, instead of B placing a call, the water commissioner will place a call using A’s priority for 50 cfs, curtailing all junior users upstream of A. Of the 40 cfs reaching A, A must first bypass 20 cfs to B and then may keep the remaining 20 cfs in partial satisfaction of A’s 50 cfs right. C then gets no water. The call made by A in this situation is referred to as a bypass call. Another type of call commonly referred to in priority administration is a rebound call, a term used to describe the effects of a call caused by depletions from wells or other structures that are out of priority and unreplaced (Figures 9.5a, 9.5b). Assume that in the absence of well depletions, the flow in the river past water user C in Figure 9.5a would be 20 cfs. User C has a right to divert 18 cfs under an 1880 priority. Upstream user A has a right to divert 2 cfs under a 1920 priority. As long as the flow in the river is 18 cfs at C, C is satisfied and cannot place a call. Under these conditions, A can divert 2 cfs. Now, assume that well depletions affect the river at point B in the amount of 5 cfs, reducing the flows at C to 15 cfs, less than C is entitled to divert. C is unsatisfied and places a call, which in turn prevents A from diverting. Even though A is above the depletions caused by the wells, A has been affected by a rebound call. Because of this phenomenon, water user A is interested in
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 9.4 Bypass call
 
 whether the wells replace depletions fully at point B and will participate in the wells users’ case, even though A’s right is far upstream of the point of the diversions. Priorit y System Principles: Exchange An exchange is an administrative tool used by state and division engineers to maximize use of the state’s waters (Figures 9.6b, 9.6c).17 The proponent of an exchange seeks to divert water at a point upstream of where the supply is available. This is done by providing a source of substitute supply water at a point downstream of the proposed point of diversion, in an amount and of a quality similar to what would have been available to water users in that location. The user then diverts an equivalent amount at the proposed upstream location. The segment of river between the downstream source of substitute supply and the upstream point of diversion is known as the exchange reach. An operating exchange will reduce stream flow in the exchange reach because the water has been taken out of the stream at the upstream point prematurely and is not replaced until the bottom of the reach. This lessening of flows is of no consequence if no other water rights are operating in the exchange reach. If, however, there are rights diverting or seeking to divert in the exchange reach, the reduction of flows can be injurious. It may be possible to prevent injury to water users in an exchange reach by proposing minimum flows in the reach or other terms and conditions that ensure that the rights in the reach will be able to divert as if the exchange were not occurring.
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 9.5a Rebound call 1
 
 9.5b Rebound call 2
 
 An exchange can be approved administratively by the state engineer without a water court application, or it can be adjudicated in water court, in which case it is given a priority date and labeled an appropriative right of exchange.18 The value of obtaining a priority for an exchange is that if new rights are established in the exchange reach after the exchange is adjudicated, the exchange may nevertheless continue to operate under the decreed terms and conditions and need not mitigate injury caused to rights junior to it. In the exchange illustrated in Figure 9.6b, a water user has an exchange with an adjudicated priority date of 1975. Water is delivered at point D in the amount of 10 cfs and is diverted upstream at point A in the same amount. This operation is fine as
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 9.6a Augmentation Plan
 
 9.6b Exchange 1
 
 long as the call in the exchange reach is by right B, who is junior to 1975. However, if right C calls, the exchange may no longer operate because C is senior to 1975 and would be injured by the operation of the exchange (Figure 9.6c).
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 9.6c Exchange 2
 
 Exchanges are often confused with augmentation plans (Figure 9.6a). Although many augmentation plans include exchanges, the two are distinct. The simplest way to tell them apart is that exchanges always involve an instantaneous delivery of water to the stream and a corresponding diversion of surface water in another location on the stream, whereas augmentation plans involve diversions of groundwater and the subsequent replacement of delayed depletions. The key difference is the instantaneous nature of the diversions in an exchange. An exchange can be stopped at any time, and injury is abated. In contrast, well depletions cannot be stopped once the pumping has occurred. As a result, exchanges may be operated without a water court decree, whereas augmentation plans require increased scrutiny to be sure that supplies will be available to replace future depletions. Another difference between the two is that in an exchange, diversions at the upstream point take on the character of the water right used as a source of downstream substitute supply. For example, if fully consumable trans-basin effluent is exchanged upstream and stored in a reservoir, this water is accounted for separately from the other water in the reservoir and retains its fully consumable characteristic when released from the reservoir for use. In contrast, out-of-priority diversions by wells do not take on the character of the replacement supply. Finally, as discussed above, exchanges can be granted a priority, but augmentation plans operate outside the priority system.
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 In the augmentation plan example, pumping by wells depletes the river at point B (Figure 9.6a). The augmentation plan proponent delivers augmentation water at point B in an amount equal to the out-of-priority depletions caused by the wells, offsetting the effect of well pumping. For purposes of administration, the out-ofpriority depletions caused by the wells are the new “diversion” being augmented. This new diversion (the out-of-priority well depletions) may be continued as long as augmentation water is supplied. No priority is awarded to the new diversion. Priorit y System Principles: Out-of-Priorit y Storage Colorado’s statutes provide the authority for state and division engineers to allow upstream out-of-priority storage by reservoirs (Figures 9.7a, 9.7b, 9.7c).19 During the reservoir fill season, if a downstream senior reservoir is unable to divert its full capacity, it will place a call against upstream water rights, effectively preventing upstream junior reservoirs from filling. Strict administration of this call leads to inefficiency in the system. The calling reservoir, located at a point downstream where a greater source of supply is available, fills while the upstream reservoir, located in a region of limited supply, is prevented from diverting. If this situation continues long enough, the downstream reservoir will fill—perhaps prior to the spring runoff season—and the upstream reservoir will be allowed to begin to divert. By the time the upstream junior reservoir is allowed to begin filling, little time remains before the irrigation season, and the upstream reservoir’s capacity is limited. Meanwhile, the spring runoff arrives, and the downstream reservoir, long since full, has no means of diverting the large flows passing its headgate. In the end, the upstream reservoir fails to fill, and water has been wasted past the downstream reservoir. To correct this inefficiency, state and division engineers may allow the upstream junior reservoirs to fill while the downstream senior is calling. The amount stored out of priority is tracked (accounted). If the downstream reservoir fills by virtue of the greater source of supply downstream, the upstream reservoir is allowed to keep the water stored out of priority. If the downstream reservoir does not fill, the upstream reservoir is required to release the amount stored out of priority into the stream for the benefit of the downstream reservoir. This amount is diverted and placed into storage by the downstream reservoir, even though rights senior to both reservoirs may be calling by the time the water is released. In Division 1, the division engineer also requires the downstream senior reservoir to paper fill to an amount equivalent to the upstream out-of-priority storage amount to prevent an artificially extended call by the downstream reservoir. As water is stored out of priority in the upstream reservoir, an equal amount is booked into the downstream reservoir for accounting purposes, as if the downstream reser-
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 9.7a Out-of-priority storage 1
 
 voir had actually diverted the water. In reality, the reservoir is empty to the extent the water has been taken upstream. When the downstream reservoir is full, except for the amount stored upstream out of priority, it is required to release its call, effectively mimicking an actual fill by the downstream reservoir and insulating other water users from the effects of the out-of-priority storage. The downstream reservoir may continue to fill as long as it does not call and no right below it calls. If the downstream reservoir was not paper filled but was allowed to continue its call until full, other water users waiting for the reservoir call to be released so they can exercise their rights would be affected negatively because the downstream reservoir’s call would continue longer than it would have in the absence of the out-of-priority storage. In Figure 9.7a, Reservoir A has a priority of 1970 and a capacity of 100 acrefeet, Reservoir B has a priority of 1910 and a capacity of 300 acre-feet, and Reservoir C has a priority of 1930 and a capacity of 500 acre-feet. At the start of the storage season (winter and spring runoff ), B calls for water and begins storing. The division engineer may allow A to divert and store water during B’s call, even though A is not in priority, so long as A accounts for the amount stored and has the ability
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 9.7b Out-of-priority storage 2
 
 to release this water to B if B does not fill by the end of the storage season. As A diverts, the division engineer paper fills B—he or she assumes that B is full to the amount stored out of priority by A, even though B is not physically full (Figure 9.7a). This is done because the division engineer knows B’s water is stored in A, and if there is a shortage, A can release it to B. Once B fills to a level equal to its capacity minus the amount stored in A, B is considered full and can no longer place a call for water. At that point, C begins to fill (Figure 9.7b). B can continue to divert water, even though it is not calling, unless C calls, in which case B must allow water to pass to C (Figure 9.7c). If B physically fills by the end of the storage season, then A is allowed to keep the water stored out of priority. If B does not fill, A is required to release the water to B. Summary The state engineer and his or her staff—the division engineers and water commissioners—use all these administrative tools in an effort to maximize the amount of water diverted from the state’s streams and aquifers for beneficial use. Call administration ensures that rights receive water according to their adjudicated priorities
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 9.7c Out-of-priority storage 3
 
 and is also used to maximize diversions by the most junior right possible at any given time through use of the bypass call concept. Out-of-priority storage encourages the storage of water at higher elevations in the system first, so that downstream reservoirs located where supply is greater can be positioned to catch these flows as they occur. An exchange allows two water rights to be used together to increase diversions at the location of the upstream right. An augmentation plan allows new out-of-priority diversions to the extent that these diversions are replaced in a manner sufficient to prevent injury. Notes 1. See Act of Feb. 19, 1879, 1879 Colo. Sess. Laws 94; Colorado State Archives, “State Government History,” http://www.colorado.gov/dpa/doit/archives/arcgov.html, accessed July 2006. 2. See Act of Feb. 19, 1879, §18, 1879 Colo. Sess. Laws 94, 99. 3. See id., 94. 4. See 1881 Colo. Sess. Laws 142; Colorado Division of Water Resources, “History of Water Rights in Colorado,” http://water.state.co.us/org/history.asp, accessed July 2006.
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 5. See 1881 Colo. Sess. Laws 142; Colorado Division of Water Resources, “History of Water Rights in Colorado.” 6. See Hobbs, “Colorado Water Law,” 1. 7. See Colorado Division of Water Resources, “History of Water Rights in Colorado.” 8. See Hobbs, “Colorado Water Law,” 11. 9. See Act of Apr. 9, 1919, ch. 147, §2, 1919 Colo. Sess. Laws 487, 488- 89. 10. See Colorado Division of Water Resources, “History of Water Rights in Colorado.” 11. See §37-92-401, C.R.S (Colorado Revised Statutes). 12. See id. 13. See id. 14. See §§37-60-101 et seq., C.R.S. 15. See §37-92-103(4), C.R.S. 16. See id. 17. See §37-80-120(2), C.R.S. 18. See §37-80-120(4), C.R.S. 19. See §37-80-120(1), C.R.S.
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 chapter ten Water Entities
 
 Historical Roots Corporate water entities have always played an important role in Colorado in organizing and constructing diversion works and delivering water. Although their social organization has been lost to time, archaeological records clearly reflect the Anasazis’ corporate efforts to construct and maintain common diversion and storage works at Mummy Lake. Working together, these industrious people constructed miles of ditches and the state’s first water supply reservoir for communities nestled in the hills and arroyos of what would become Colorado’s southwestern corner. The Spanish style of irrigation in New Mexico profoundly affected water development and administration in Colorado. Community ditches, called acequias, were utilized to divert river water to dry lands by means of gravity. The community of Santa Fe was founded in 1609. Over the next century, an estimated sixty acequias came into operation in New Mexico. During the 1700s an additional 100 acequias 207
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 were established, followed by another 300 in the 1800s.1 The acequias influenced development of ditch and reservoir companies in Colorado. Since the Spanish government was an ocean away, local custom was used to develop and allocate water in the acequias. Spanish settlers used principles of community cooperation in ditch construction and operation, and they were later used in Colorado as well. Chapter 2 discussed the irrigation efforts of early settlers in the Centennial State. Some systems were developed by individuals or small groups establishing a settlement. The Union Colony of present-day Greeley was an extensive project, and many more were instituted during the peak of irrigation development in Colorado. Mutual Ditch Companies Private associations were created across Colorado in the 1800s to develop, maintain, and deliver irrigation water. These mutual ditch companies were organized to furnish water to shareholders. Such water delivery companies are very similar to most other private corporations—they have articles of incorporation, ownership is based on shares of stock held, assets are generally limited to the business (water rights and canal systems), and the company is not organized for profit. Ownership in a mutual ditch company is evidenced by a stock certificate (Figure 10.1). Mutual ditch companies have by-laws that govern many aspects of their operation and that may delineate significant restrictions on how water is delivered and used. Any person seeking to purchase shares in the company or to change the use or point of diversion of shares should consult the by-laws of the company involved. Mutual ditch companies are governed by a board of directors elected by shareholders. The directors serve terms of varying lengths, depending on the company, ranging from one to four years. These terms, set forth in the company’s Articles of Incorporation and By-laws, are often staggered to prevent the entire board of directors from being replaced in a single year. Directors are responsible for the maintenance and delivery of water throughout the system, but they usually hire Ditch Company By-laws ditch riders, ditch superintendents, or other staff to All ditch companies have by-laws that set forth the operation of the company. assist with day-to-day operation of the ditch and its By-laws generally include duties of the facilities. Shareholders meet at an annual meeting to board of directors, requirements for discuss ditch company issues, elect board members, calling a shareholder meeting, voting and set annual assessments. The board of directors criteria for selecting new board members, requirements for setting annual sets goals and makes recommendations, but shareassessments, and other processes that holders vote at the annual meeting, based on shares must be followed to amend the existing of stock owned, on major decisions that affect the by-laws. ditch company.
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 10.1 Stock certificate (Denver Public Library, Western History Collection, C338.76.2234)
 
 Mutual ditch companies manage water rights that are diverted and distributed to shareholders on a pro rata basis. Although the company makes the diversions and delivers the water, Colorado law provides that the shareholders are the true owners of the water rights held by the ditch company.2 Mutual ditch companies have some of the largest and most senior water rights on the state’s rivers, dating as far back as the 1860s. Because the rights are so senior, they are attractive to municipalities seeking to improve water supplies and are often purchased by cities and changed to municipal use (Figure 10.2). Lateral Ditch Companies Lateral ditch companies are organized and operated in the same way as mutual ditch companies, except that lateral companies own no water rights. Their sole purpose is to construct and maintain the ditches and other structures necessary to deliver water to their shareholders. Shareholders share the cost
 
 The Board of Directors
 
 Shareholders of ditch companies annually elect a board of directors to manage day-to-day operation of the ditch. Ditch boards usually have from three to five members, although larger boards are not unusual. Officers are selected by the board members—president, vice president, and secretarytreasurer. The board hires a ditch rider (called a mayordomo in the era of acequias) to run the ditch—to deliver water to shareholders, maintain ditch structures, burn weeds in the spring, and perform similar tasks. Ditch riders are generally independent, hardworking, and strict. Shareholders often complain of inadequate water supplies, and it is the ditch rider’s duty to ensure that everyone on the ditch is treated fairly. See Stanley Crawford’s book Mayordomo for an interesting perspective on this topic (Albuquerque: University of New Mexico Press, 1988).
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 10.2 San Luis People’s Ditch (courtesy, Greg Hertzke)
 
 of maintaining the structures on a pro rata basis. Mutual ditch companies deliver water only to the headgates that deliver water out of the ditch into smaller ditches leading to individual farms. These smaller ditches, or laterals, are sometimes owned by lateral ditch companies that maintain and operate the structures for the benefit of their shareholders. No person who is not a shareholder can use a lateral ditch without permission of the company. Thus, a person who is acquiring a right in a mutual ditch company should ask whether a lateral ditch company exists and, if so, should purchase shares in that company to allow delivery of water. Irrigation Districts Early in Colorado’s history, irrigation projects were developed by private individuals, outside private investors, and private companies and associations. However, it became clear that the development of larger irrigation projects would require greater financial support. California experimented with government involvement in irrigation when its legislature adopted the Wright Irrigation District Act in 1887.3 This unique law provided for the creation of irrigation districts to plan, construct, and operate larger projects that would be controlled by local landowners.
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 Colorado’s legislature noted the success of the California experiment, as well as the opportunities available under the federal government’s Reclamation Act of 1902.4 Three years later Colorado adopted the Irrigation District Law of 1905.5 It allowed landowners to petition for the creation of a district to provide irrigation and drainage to lands within a set boundary. A majority of landowners had to approve the formation of an irrigation district, and the petition was heard by the county commissioners. After formation, landowners elected a board of directors. Later, Colorado’s 1921 Irrigation District Law provided that petitioners for a new district could acquire properties and operate facilities but were required to adopt a plan of operation to meet the district’s purposes.6 A new irrigation district formed under this law could also lease surplus water supplies. In 1935 another act was approved by the legislature to further expand and clarify the rights and duties of irrigation districts.7 Irrigation districts own water rights that are diverted from a stream and delivered to persons who own land within the district’s boundaries. Water allocation is based on the number of acres each person owns. Irrigation district rights cannot be changed for use outside district boundaries; for this reason they are valuable primarily as a water source for irrigation on lands within those boundaries. Colorado has sixteen irrigation districts. The names and office locations are: Bijou Irrigation District—Fort Morgan Henrylyn Irrigation District—Hudson Hillrose Irrigation District—Hillrose Iliff Irrigation District—Sterling Julesburg Irrigation District—Julesburg Logan Irrigation District—Sterling Maybell Irrigation District—Maybell Mesa County Irrigation District—Palisade North Sterling Irrigation District—Sterling Orchard City Irrigation District—Austin Orchard Mesa Irrigation District—Palisade Palisade Irrigation District—Clifton Pine River Irrigation District—Bayfield Pioneer Irrigation District—Joes Riverside Irrigation District—Fort Morgan San Luis Valley Irrigation District—Center
 
 C o m i n g T o g e th e r
 
 On April 24, 2006, the first-ever meeting of all sixteen irrigation districts in Colorado was held in Silverthorne, Colorado, to discuss issues of common interest. The event was organized by DARCA (Ditch and Reservoir Company Alliance) and the Colorado Water Congress. Go to http://www.darca.org/ and http:// www.cowatercongress.org/ to learn more about these two organizations.
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 Water Conservancy Districts Colorado’s legislature authorized the creation of water conservancy districts under the Water Conservancy Act of 1937.8 These public entities are created by decree of the district court and can engage in a wide range of water issues, including development and management of water projects, water conservation, distribution, water quality protection, flood control, legislation, and education. Many districts were formed for the express purpose of contracting with the federal government to develop large water projects. The districts’ taxing ability allows them to borrow money to construct large projects and repay it with tax revenues. To establish this type of water district, a petition must be filed with the district court giving a description of boundaries, general purposes, and a description of lands.9 The petition must be signed by a specified number of landowners in the proposed district.10 A hearing is scheduled by the district court and, if approved, will result in an order of the court forming the proposed district.11 Board members of a water conservancy district (not more than fifteen) are appointed by the district judge incorporating the district.12 By contrast, board members of a water conservation district (discussed later in this chapter) are appointed by the county commissioners.13 Conservancy districts can levy taxes, issue bonds, make special assessments, contract with the federal government for construction, operation, and maintenance of federal water projects, and condemn private property for public use.14 Districts may create any number of “subdistricts,” each of which has all the powers assigned to the main district.15 As with irrigation districts, conservancy districts acquire and develop water rights that are diverted for the benefit of persons residing in the district. Districts contract with individual landholders to deliver water to lands within the district. Some districts, such as the Northern Colorado Water Conservancy DisW at e r C o n s e r va n c y A c t Historical agreements between water trict, deliver water directly. Others, like the Central users on the Eastern and Western slopes Colorado Water Conservancy District, adjudicate of Colorado led to adoption of the augmentation plans and deliver water to the river to Water Conservancy Act in 1937. As offset depletions caused by well pumping. Districts part of the Colorado–Big Thompson Project negotiations, Green Mountain charge fees for the delivery of this water. Reservoir was constructed for the Colorado has a large number of conservancy benefit of Western Slope interests. districts, as shown in Table 10.1. Similarly, the Frying Pan–Arkansas Project and Reudi Reservoir were soon thereafter negotiated with Eastern and Western Slope interests. This historic cooperative effort paved the way for compromise and passage of the Water Conservancy Act.
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 Water Conservation Districts Water conservation districts are authorized by the Colorado General Assembly to manage water resources in a large geographic area of the state. Their
 
 Table 10.1. Colorado’s Water Conservancy Districts Water Conservancy District 
 
 Organized 
 
 Office 
 
 Alamosa–La Jara La Jara Animas–La Plata Durango Basalt 1963 Glenwood Springs Battlement Mesa 1962 Grand Junction Bluestone 1963 Parachute Bostwick Park 1961 Montrose Center of Colorado 1997 Fairplay Central Colorado 1965 Greeley Groundwater Management Subdistrict 1973 Greeley Well Augmentation Sub2005 Greeley district Collbran 1955 Collbran Conejos 1940 Manasaa Costilla County 1975 Rio Grande Crawford 1957 Crawford Crooked Arroyo 1968 La Junta Dolores 1961 Cortez Florida 1948 Durango Fruitland Mesa 1960 Crawford Grand Mesa 1961 Cedaredge Great Northern 1963 Craig Huerfano County 1969 Walsenburg Jackson County 1961 Walden Juniper 1966 Craig La Plata 1944 Durango Logan County Sterling Lower Arkansas Valley 2002 Swink Lower South Platte 1964 Sterling Mancos 1942 Mancos Michigan River 1980 Walden Middle Park 1950 Granby North Fork 1941 Hotchkiss North La Junta La Junta Northern Colorado 1937 Berthoud Municipal Subdistrict 1970 Berthoud Paradox Valley Bedrock Purgatoire River 1960 Trinidad Rio Blanco Rangely 
 
 County(s) Alamosa, Conejos, Rio Grande La Plata Eagle, Garfield, Pitkin Mesa Garfield, Mesa Gunnison, Montrose Park Adams, Morgan, Weld Adams, Morgan, Weld Adams, Morgan, Weld Mesa Conejos Costilla Delta, Gunnison, Montrose Otero Dolores, Montezuma La Plata Delta, Gunnison, Montrose Delta Moffat, Routt Huerfano Jackson Moffat La Plata Logan Bent, Crowley, Otero, Prowers, Pueblo Logan, Morgan, Sedgwick, Washington Montezuma Jackson Grand, Summit Delta, Gunnison Otero Boulder, Broomfield, Larimer, Logan, Morgan, Sedgwick, Washington, Weld Adams, Boulder, Broomfield, Larimer, Logan, Morgan, Sedgwick, Washington, Weld Montrose Las Animas Rio Blanco continued on next page
 
 Water Entities
 
 Table 10.1—continued Water Conservancy District 
 
 Organized 
 
 Office 
 
 Saint Vrain and Left Hand 1971 Longmont San Juan 1987 Pagosa Springs San Luis Valley 1949 Alamosa San Miguel 1957 Norwood Sedgwick–Sand Draws Julesburg Silt 1957 Silt Southeastern Colorado 1958 Pueblo Tri-County 1957 Montrose Trinchera 1975 Blanca Upper Arkansas 1979 Salida Upper Gunnison River 1959 Gunnison Upper South Platte 1955 Fairplay Upper Yampa 1966 Steamboat Ute 1956 Grand Junction West Divide 1964 Rifle Yellow Jacket 1959 Meeker 
 
 County(s) Boulder, Larimer, Weld Archuleta Alamosa, Hinsdale, Mineral, Rio Grande, Saguache Montrose, San Miguel Sedgwick Garfield Bent, Chaffee, Crowley, El Paso, Fremont, Kiowa, Otero, Prowers, Pueblo Delta, Montrose, Ouray Costilla Chaffee, Custer, Fremont Gunnison, Hinsdale, Saguache Clear Creek, Douglas, Jefferson, Park, Teller Moffat, Routt Springs Mesa Garfield, Mesa, Pitkin Garfield, Moffat, Rio Blanc
 
 role includes planning, promotion, and development of water resources projects. They can conduct background studies, engage in litigation, and represent constituents’ interests regarding interstate river compact issues. Colorado currently has four water conservation districts, the first created in 1937 and the most recent in 2004. The Colorado River Water Conservation District was created in 1937 by the Colorado General Assembly to be “the appropriate agency for the conservation, use and development of the water resources of the Colorado River and its principal tributaries in Colorado” (Figure 10.3).16 Its office is located in Glenwood Springs. The district includes Delta, Eagle, Garfield, Grand, Gunnison, Hinsdale, Mesa, Moffat, Montrose, Ouray, Pitkin, Rio Blanco, Routt, Saguache, and Summit counties. The Rio Grande Water Conservation District was created in 1967 to represent the San Luis Valley in litigation concerning the Rio Grande Compact.17 The district includes Alamosa, Conejos, Mineral, Rio Grande, and Saguache counties, and the headquarters are in Alamosa. The district recently created a groundwater management subdistrict to minimize the impact of groundwater wells on senior water rights in the San Luis Valley. The Southwestern Water Conservation District was created in 1941 by the Colorado State Legislature.18 It includes the San Juan and Dolores River basins, which
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 10.3 Colorado River Water Conservation District (courtesy, Colorado River District)
 
 were not included in the Colorado River Water Conservation District. Counties in the district include Archuleta, Dolores, Hinsdale, La Plata, Mineral, Montezuma, Montrose, San Juan, and San Miguel. The district office is located in Durango. The Republican River Water Conservation District was formed by the Colorado Legislature in 2004 under Senate Bill 04-235.19 It was created to assist the state with compliance with the 1942 Republican River Compact and includes all or portions of Kit Carson, Lincoln, Logan, Phillips, Sedgwick, Washington, and Yuma counties. The district office is located in Wray, Colorado. In 1998 the state of
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 Kansas filed a complaint with the United States Supreme Court claiming the state of Nebraska was not Colorado and most western states have complying with the Republican River Compact.20 created water conservation and water The claim was related to the drilling and pumping of conservancy districts for water manthousands of irrigation wells in the Republican Rivagement purposes. Interestingly, many er Basin of Nebraska, upstream of the Kansas state states east of Colorado have created similar agencies, such as New York, line. Colorado became a participant in the litigation Maine, South Carolina, Nebraska, because of the Republican River Compact, which Georgia, Minnesota, Indiana, Illinois, includes Colorado, Nebraska, and Kansas. A Final Ohio, and Missouri. Ohio was the first state to create such an agency with Settlement Stipulation was approved by the Supreme adoption of the Conservancy Act of Court in 2003 that set forth compliance measures Ohio in 1914. In addition to flood for Nebraska and Colorado.21 The Republican River protection, Ohio conservancy districts Water Conservation District was created to serve as can develop new water supplies, promote water conservation, treat the local administrative agency to comply with the wastewater, and provide recreation Final Stipulation. A water use fee has been assessed opportunities. on all irrigated lands in the district, as well as on municipal and commercial uses. Funds are used to offer incentives to retire water rights that could cause Colorado to be out of compliance with the Republican River Compact. Conservancy Districts
 
 Metropolitan and Other Special Improvement Districts A Title 32 Special District is a water district that can be created to supply domestic and other uses through the development of reservoirs, groundwater wells, water treatment facilities, and other works.22 This type of water district has a board of directors elected by the district’s water users. Revenues can be generated through water user fees or property taxes. Bond issues are commonly used for design and construction financing. There are over 700 metropolitan districts and more than 100 water and sanitation districts in Colorado. These entities are commonly used for municipal development to defray the cost of installing infrastructure. Tax and assessment rates can be very high, so persons purchasing lands within a special district should ask whether a district exists and, if so, what the district’s debt is in relation to its revenues. Augmentation Plan Groups Augmentation of junior water rights, primarily alluvial wells in the South Platte and Arkansas basins, has recently become extremely complex. To comply with the integration of surface and tributary groundwater as required by the Water Rights
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 10.4 Rocky Mountain News headline (courtesy, Rocky Mountain News)
 
 Determination and Administration Act of 1969, several augmentation plan groups were created. Along the South Platte River, well owners primarily joined two groups—Groundwater Appropriators of the South Platte, Inc. (GASP), and the Groundwater Management Subdistrict of the Central Colorado Water Conservancy District (Central). Both entities were formed in 1973. GASP was created as a strictly voluntary organization, with membership but no boundaries. It had a membership of approximately 3,500 wells. Central formed a subdistrict of its parent water conservancy district, allowing it to levy taxes and use all the powers of the water conservancy statutes. Approximately 1,000 wells joined the Central group. In recent years, the complexity and rigidity of well augmentation caused GASP to stop augmentation of wells. Central well owners were required to cut pumping by 70 percent to comply with the restrictions of a court decree. Central created a new group, the Well Augmentation Subdistrict, to try to assist approximately 450 wells that could no longer pump under the GASP plan. Those wells were not allowed to pump during 2006 because of inadequate water supplies. Several other nonprofit groups provide augmentation water to well users on the South Platte River below Fort Morgan, including the Lower South Platte Water
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 Conservancy District, the Logan Well Users Association, the Lower Logan Well Users Association, and the Sedgwick County Well Users Association. In the Arkansas River Basin, the Colorado state engineer has approved three well owner associations on an annual basis. The Lower Arkansas Water Management Association (LAWMA) has approximately 800 wells in its plan. LAWMA owns water rights and is obtaining a water court decree for its augmentation plan. The Arkansas Groundwater Users Association (AGUA) has approximately 400 member wells that are seeking a similar decree for water it owns and leases, while the Colorado Water Protective Development Association (CWPDA), with approximately 800 member wells, relies primarily on leased water. According to the state engineer, about half of the 2,200 tributary wells in the Arkansas River Basin are no longer pumping. Many irrigators reverted to surface water rights and stopped using tributary groundwater to comply with augmentation laws. This has resulted in about 19,000 acres of formerly irrigated lands that have dried up as a result of the purchase of agricultural water rights by the well associations. In the South Platte Valley, over 100,000 acres of land irrigated by wells have gone back to dry land.23 In 2006 the Rio Grand Water Conservation District created a groundwater management subdistrict to address augmentation issues in the San Luis Valley. It covers approximately 200,000 acres and will work to reduce impacts related to groundwater use from wells that have a junior priority. Notes 1. Hobbs, “Colorado Water Law.” 2. See Jacobucci v. District Court in and for Jefferson County, 189 Colo. 380, 387, 541 P.2d 667, 672 (Colo. 1975). 3. See “An Act to provide for the organization and government of irrigation districts and to provide for the acquisition of water and other property, and for distribution of water thereby for irrigation purposes,” Cal. Stats. 1887, p. 29. 4. See “An Act Appropriating the receipts from the sale and disposal of public lands in certain States and Territories to the construction of irrigation works for the reclamation of arid lands,” Fifty-Seventh Congress, Sess. I, ch. 1093, June 17, 1902 [Public, No. 161]. 5. See §§37-41-101 et seq., C.R.S. (Colorado Revised Statutes). 6. See id. 7. See §§37-43-101 et seq., C.R.S. 8. See §§37-45-101 et seq., C.R.S. 9. See §37-45-109, C.R.S. 10. See id. 11. See §37-45-112, C.R.S. 12. See §37-45-114, C.R.S. 13. See, e.g., §37-50-104, C.R.S.
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 14. See §37-45-118, C.R.S. 15. See §37-45-120, C.R.S. 16. See §§37-46-101 et seq., C.R.S. 17. See §§37-48-101 et seq., C.R.S. 18. See §§37-47-101 et seq., C.R.S. 19. See §§37-50-101 et seq., C.R.S.; http://www.republicanriver.com/pdf/Senate_Bill_04235.pdf, accessed October 2008. 20. See Kansas v. Nebraska, 538 U.S. 720, 123 S.Ct. 1898 (2003). 21. See “Summary of Final Settlement Stipulation in Kansas v. Nebraska and Colorado,” http://water.state.co.us/wateradmin/republicanriver/fssexec.pdf, accessed October 2008. 22. See §32-1-101 et seq., C.R.S. 23. “Ark Valley Wells Safe, but Vulnerable,” Pueblo [Colorado] Chieftain, June 10, 2006.
 
 219
 
 Water Rights in the Marketplace
 
 chapter eleven
 
 Water Rights in the Marketplace
 
 Basic Economic Principles One of the primary attributes of the prior appropriation system is that it allows individual water rights to be transferred between parties. Subject to certain limitations, these water rights can be used for purposes other than those of the original owner and still retain their original priority date. This ability to transfer water rights has created a substantial market for water rights in Colorado. The present value represented in South Platte River surface water rights alone, using today’s market values, can be conservatively estimated at $14 billion (based on 1.4 million acre-feet of annual consumptive use and a $10,000 per consumptive use acre-foot value). For comparison, Colorado’s gross state product (the state equivalent of gross domestic product at the national level) was $230.5 billion in 2006.1 If the other tributary water divisions are included, as well as the value inherent in diversions from NonTributary and Not Non-Tributary, Designated, and Exempt Groundwater wells, it 221
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 is apparent that the state has a huge amount of value existing in water rights, in relative terms. This high dollar value is a reflection of the importance of water as an input into the state’s economic activities. Most Colorado citizens have a general sense that water is very important to the state, but few understand the magnitude of the importance or the critical role management and allocation of the state’s water resources play in maintaining Colorado’s economic health. A single misstep by the state’s legislative, judicial, or administrative bodies that affects the viability of the state’s water supplies or the systems by which they are allocated could have a ripple effect through the entire economy that affects all citizens, regardless of whether their livelihood relies on water rights. Given the magnitude of the value inherent in Colorado’s water rights markets, it is important to understand the economic principles that form their foundation. This chapter begins with a discussion of these principles. Following this theoretical discussion, the chapter takes a practical turn to discuss the ins and outs of buying and selling water rights in Colorado. By necessity, neither topic is addressed in fine detail; rather, the intent is to provide a summary that will allow the reader to identify and understand both the theoretical underpinnings of Colorado’s water rights marketplace and the critical issues involved in individual water rights transaction. At the most basic level, Colorado water markets are driven by supply and demand—value is dependent on relative scarcity. In regions where streams are heavily overappropriated—the South Platte and Arkansas River basins in particular—water rights can attain extremely high value in relation to other goods and services in the economy. As is the case with other goods and services, the water rights market operates to move water rights to their “highest and best use,” in economic terms. Typically, water is one of many inputs into any economically beneficial activity. For example, a Colorado agricultural producer needs water to produce corn. She also needs fertilizer, farm equipment, fuel, pesticides and herbicides, and labor. Each of these inputs has a cost. If the activity is to be profitable, the sum of these inputs cannot exceed the revenue produced by the sale of the corn. If the cost of these inputs rises to the point that their sum consistently exceeds corn revenue, the agricultural producer will be unable to continue farming, in absence of another form of income. In real terms, the ag producer can afford to invest a specific limited amount of value in each input, such as water. If the real cost of obtaining or retaining water rises beyond what she can afford, the market will force her to cease farming and liquidate the water assets. Even if the ag producer owns the water rights, she incurs a certain opportunity cost as she continues to use those rights. As long as value is tied up in the water rights, she is unable to recognize any income from that value, other than her corn
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 revenue. For example, suppose the value of the water in this example is $1 million— not unusual in the South Platte and Arkansas River basins—and the available rate of return is 5 percent. For every year the ag producer holds the water rights instead of selling them and investing the $1 million, it costs her $50,000. Granted, the value of the water right continues to rise—next year it may be worth $1.2 million—but nevertheless, it is difficult for the ag producer to hold the right if the net income from her actual farming operation is less than $50,000. Meanwhile, other users who need water as an input stand ready to buy the ag producer’s water right. A nearby widget manufacturer, for example, needs water to cool its machinery as a necessary input into its process of manufacturing widgets. At present, the general public is willing to pay enough for widgets so that revenues consistently exceed costs, even assuming the water input is at the $1 million level the ag producer could not afford. The widget factory can afford to buy the ag producer’s water and use it as an input into the widget manufacturing process for as long as widgets remain popular. Eventually, widgets will grow out of favor or be replaced by another product, the widget factory will be in the ag producer’s position, and the water will move to another use. Principal factors affecting the water rights market are weather patterns, changes or potential changes in water law and policy, and land use decisions. In a prolonged drought, as water becomes increasingly scarce in economic terms, water rights values increase dramatically. Similarly, a recently made or anticipated change in law or policy that has the potential to either increase or decrease yields on existing water rights can cause significant market fluctuations. Land use decisions also affect water rights values in the sense that a decision by a municipality to approve large-scale development in a specific area can lead to dramatic increases in the value of local water rights. One example of the market process in operation in Colorado is the movement of water from agricultural uses to municipal supply. Although their public status complicates economic analysis, there is an element of truth in the idea that municipalities obtain water, treat it, and sell this “value-added” product to consumers. There is a specific price consumers are willing and able to pay for the product, and as long as it is available at or below that price, urban growth will continue. As long as a homebuilder knows she can obtain a water tap from a local water provider for $25,000 and that the houses she is building will sell for $200,000, she will continue to build houses. If, however, the cost of a water tap increases to $100,000 and the market value of the houses remains at $200,000, the builder will stop building. The municipality then knows it must obtain water at or below a specific cost to provide water taps to the builder for $25,000. It may provide some subsidization from its tax base to defray the cost of obtaining water. Nevertheless, the municipality is ultimately a participant in the market and is at the mercy of market prices.
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 In general terms, the municipalities along Colorado’s Front Range can “afford” to pay a much higher price for water than the ag producer and most widget factory owners can. When the value of the water in the earlier example reaches $5 million, for example, the widget factory owner may decide that he can make more money by selling the water right, shutting down the factory, and investing the $5 million in another venture than he can manufacturing widgets. The municipality, in the meantime, is able to pay $5 million and keep the price of supplying water at or below what the market can bear. The municipality purchases the water, treats it, and supplies its customers, stimulating additional growth in the local economy. In purely economic terms, the market is functioning in this example to move water to the place in the regional economy where its input produces the most output—its “highest and best use.” However, there are drawbacks to a “pure” market approach. Some activities, although beneficial, are difficult to quantify in economic terms. If the widget factory and the municipality and other water rights owners divert all the flows of the stream, leaving a dry streambed, wildlife will suffer. Fish and other aquatic creatures will die. Riparian habitats that support birds, deer, foxes, and thousands of other varieties of fauna will suffer, endangering the viability of those wildlife populations. Similarly, if the ag producer is forced to sell her water to the municipality, its economic value will be realized, but what becomes of the ag producer’s farm? No longer irrigated, it is taken out of production. At best, it is re-vegetated with native grasses. More likely, after the ag producer is gone, it goes to weeds that must be controlled. If the ag producer’s plight is multiplied by thousands of farms and millions of acres, the fundamental landscape of rural Colorado will be changed. In hydrologic terms, widespread cessation of agriculture leads to a corresponding cessation of return flows, which, in turn, results in a dramatic reduction in surface flows available in the state’s streams. The aesthetic and cultural values inherent in an agricultural landscape, long one of Colorado’s strengths, are gone. In these examples, the unaided market has no way to value the intangible benefits of a flowing stream that provides wildlife habitat or of agricultural landscape that graces Colorado’s plains. In economic terms, the problems caused by operation of an unhindered market system are called externalities. There are two fundamental methods of addressing externalities. One is to impose external controls or limits on the market that prevent the unwanted result. In the stream flow example, the General Assembly could state that stream flows near the widget factory and the municipality could never fall below a specific threshold, even when the factory and the municipality were short of water and could divert more in the absence of the restriction. The premise behind such an action is that the General Assembly has a responsibility to act in the public interest. Even though the municipality and the widget factory owner have a right to divert water, their
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 private interests must be balanced against the larger C o n s e r vat i o n E a s e m e n t s public interest. Conservation easements allow an Federal environmental regulations adopt this agricultural producer to realize some approach. This method is criticized because it has the of the value in his or her water rights potential to infringe on vested property rights—in without selling those rights. The ag this case, the water rights of the factory owner and producer grants a conservation easement agreeing to tie the water rights the municipality. Critics assert that if the government to the land and in return receives took such an action, it would have to compensate a tax credit offsetting some of the the water rights owners for “taking” their property, a opportunity cost caused by retaining the water. In many cases this tax credit reference to the provisions of the U.S. and Colorado can be assigned to others for a price, constitutions that forbid the “taking” of private propso the producer actually realizes some 2 erty without just compensation. Proponents argue income. that water rights, as a usufructory right, are different than real property and are subject to regulation for the public good. Colorado has not expressly adopted this approach in the context of water rights transactions, although, in an interesting parallel, Non-Tributary and Not Non-Tributary, Designated, and Exempt Water rights (see Chapters 4, 5, and 6) represent a form of government intervention designed to address externalities in the prior appropriation system of administration that would prevent full economic development of groundwater resources. Another approach to addressing externalities is to give the intangible interest a tangible role in the water rights market. Colorado has taken this approach with in-stream flow issues. Rather than impose external limits, the General Assembly has given the Colorado Water Conservation Board (CWCB) the ability to purchase existing water rights and change them to in-stream flow purposes.3 The same statute allows third parties to purchase water rights and dedicate them to the CWCB for the same purposes.4 This law gives environmental concerns a place at the water rights table but avoids external limitations subject to constituNo Limits tional criticism. Presumably, if society values flowColorado uses the strictest form of the Doctrine of Prior Appropriation ing streams and the intangible benefits that come of any state in the country. As such, with them, money will be moved from other uses water rights holders are entitled to and dedicated to purchasing water rights—either divert as much water from a stream as necessary for their beneficial use. by the General Assembly, which funds the CWCB, They are constrained by their priority or by other private and public entities. If the city of date, decreed location for diverting Boulder values in-stream flows in Boulder Creek, it water, and the quantity (flow rate or can (and did) purchase senior water rights for that volume) of their decree. It is legal for a water right holder to divert all the purpose and dedicate them to the CWCB to prowater from a stream and dry up the tect in-stream flows in the city. Proponents of this streambed if he or she is in priority. approach consider it a reasonable compromise, con-
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 sistent with the principles of the prior appropriation system and property rights principles. Critics question whether legislative bodies will consistently approve funding, given the myriad other powerful interests vying for fiscal attention. They point out that in the end, the in-stream flow right approach relies on the very market it is designed to correct. To justify large expenditures on stream flow maintenance, for example, the General Assembly is inevitably going to need to show that maintaining stream flows results in some economic benefit. This takes the form of statistics that demonstrate the value of recreation and tourism to Colorado’s economy. This works as long as the value of tourism and recreation bears some reasonable proportion to the cost of the water rights needed to support stream flows, but when the present value of water exceeds the value of recreation and tourism, the General Assembly will find itself in the very trap it sought to avoid. Some critics therefore propose an escape from the market process altogether—a means to protect the state’s riparian environments simply because it is in the public interest to do so, regardless of economic cost or benefit. Water Rights Transactions: Basics A water right is a usufructory right. This means that rather than outright ownership of a specific quantity of water, it is an ongoing right to divert water in a specified amount and to use it for an identified purpose. Put another way, a water rights owner does not own molecules of water, even when they are in his or her possession. The public owns these molecules. The water rights owner has gained a right to use the molecules under certain terms and conditions, depending upon the category of water involved. This right is recurring—he or she may take the water every year, for example, in a tributary system, to the extent it is physically and legally available. Even though the right to divert and use water is usufructory in nature and in that regard is different than ownership of land or personal property, the general rule in Colorado is that it is treated as a property right akin to land for the purposes of ownership and conveyancing.5 This means that in the absence of an exception to this general rule, it will be transferred by a deed recorded in the clerk and recorder’s office, just like the deed for a parcel of land. There are several important exceptions to this general rule, including rights held as shares in a mutual ditch company, rights in an irrigation district, and contract rights for delivery of water from a conservancy district, discussed later. However, for the individual water right not held by or through any of these entities, transfer is accomplished by deed. Several forms of deeds are used in water rights transactions, each providing a different level of guarantee by the seller that she owns the water right being sold and has not encumbered or otherwise impaired it. The form of deed offering the stron-
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 gest guarantee is the warranty deed (Figure 11.1). A Propert y Rights seller providing a warranty deed is promising that Water is a property right in Colorado. she owns the water right and that neither she nor By comparison, real estate is also a any of her predecessors—the people who owned the property right and is also transferred water right before her—have sold or otherwise enby deed. Many water rights can be cumbered the water right prior to the time she signs leased or sold, similar to real estate. Water stock shares in a ditch company the deed assigning it to the buyer. If a problem arises can be leased and generally have a out of theses issues, the seller is obligated to return term of one or two years, although the and defend the title of the property on behalf of the lease can extend for five to ten years or more. Other types of water, such as buyer. This is the type of deed routinely used in the shares in a reservoir company or efflupurchase and sale of real estate. It is uncommon in ent from a city municipal wastewater water rights transactions. treatment plant, can also be leased. A typical land transaction will involve the issuance of a title insurance policy, whereby the title company agrees to insure the buyer against any title issues that may have been caused by the seller and her predecessors. The title insurance policy thereby substantially relieves the seller of her promise, made in the warranty deed, to defend title problems for the buyer. Issuing a warranty deed is not particularly burdensome on the seller, since she can rely on the title company. Before issuing the title policy, the title company will carefully examine the records available at the office of the county clerk and recorder to be certain there are no documents that indicate problems with the title. If any documents are questionable, the title company will either require the seller to take action to remove the defect before closing or will write an exception excluding issues arising out of the questionable document from the coverage. Title insurance companies will not write title insurance policies for water rights. Although the Colorado Legislature stated long ago that water rights transactions should be recorded like real property transactions, water rights owners have not consistently taken this action. Records are often incomplete and difficult to track. Water rights may have been sold on a handshake or by a conveyance document not recorded and long lost. Attorneys and water rights owners alike have often failed to grasp the distinction between water rights subject to the general rule of transfer by deed and water rights held in mutual ditch companies and other collective entities that are not subject to this general rule. In short, assessing the title to an individual, decreed water right requires the skill of an experienced water attorney. Title companies will not undertake this endeavor because it is too risky. As a result, the party issuing a warranty deed in a water rights transaction is undertaking the entire burden of defending its new owner against claims arising out of not only her actions but those of all her predecessors, back to the time the right was first diverted. Few sellers are willing to undertake such a promise, so warranty deeds are seldom used.
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 Occasionally, a decreed water right will be transferred in the warranty deed for the land it serves. This is permissible, but it is risky for the seller. A preferred approach would be to transfer the land by warranty deed and the water right by special warranty deed or quit claim deed, described later. The special warranty deed is the next most protective type of deed for the buyer. In this form of deed, the seller promises that he owns the water rights and has not taken any action himself to sell or otherwise encumber the water right prior to the time he signs the deed, but he makes no promises as to anything his predecessors may or may not have done. This is generally acceptable to the seller, even in the absence of title insurance, because he can vouch for his own activities, although he may be reluctant to speak for his predecessors. The special warranty deed is the most common form of deed used for water rights transactions. The quit claim deed contains no promises by the seller or protection for the buyer. The seller granting this type of deed makes no claim that she does or does not own the water right conveyed and no promises about what action she or her predecessors may or may not have taken. Rather, she agrees to transfer any interest she may have in the water right, to the extent she has any. Quit claim deeds are relatively common in water rights transactions. Their best application is in situations where both the seller and the buyer understand that title to the water right is unclear in some way but nevertheless agree on the transfer. Perhaps the right is involved in litigation not yet resolved, or the seller knows of a competing claim to the water right that is not yet before the court. Or it could simply be that the seller has undertaken no action to examine the title of the water right, which would require the services of an attorney, and instead wishes to place this burden on the buyer in exchange for a lower asking price. A buyer who learns that the seller intends to transfer a water right with a quit claim deed should ask the reasons prior to closing and, if necessary, hire an attorney to review the title before funds are exchanged. Whatever form of deed is used, it should be completed with a full description of the water right, including the portion of the water right transferred, if not the whole. It should also include the name of the water right; reference to the water court decree by case number, court, and date; reference to any wells by permit number; and reference to any associated agreements or limitations affecting the right. Once executed, the deed should be recorded in the county in which the water right is located. There are exceptions to the general rule requiring transfer by deed. Each of these arises because the water user’s right to use water is contractual in some sense, as opposed to that arising out of direct ownership in a decreed water right. Mutual ditch companies and conservancy districts are discussed specifically; however, there are many forms of water supply organizations in Colorado (see Chapter 8). The reader should apply the principles outlined in this chapter to identify those
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 that may not follow the general rule requiring transfer by deed. If the water user’s right is derivative of his interest in a larger organization as opposed to his individual ownership of a vested water right, the reader should question whether the general rule applies and look to the larger organization for special procedures necessary to effectuate the transfer. Mutual ditch company shares are not transferable by deed. Although the holder of the shares “owns” a portion of the water right held by the ditch company under Colorado law (see Chapter 8), this interest is administered and transferred through the ownership of shares, each of which represents a right to receive and use a pro rata amount of the water diverted under the company’s water right. As with any corporation, the evidence of ownership of the shares is the official stock certificate issued by the company, reflecting the number of shares owned and the name of the owner. The shares are transferred to a new owner by completing an assignment form located on the back of the stock certificate or on a separate form commonly known as a slip assignment. The assignment is delivered to the ditch company’s secretary, a new stock certificate is issued to the new owner, and the change in ownership is recorded by the company in its stockholder registry. No documents are recorded at the office of the clerk and recorder in this process. It is permissible (and common) to mention shares transferred in the real estate deed for the farm the shares are associated with; however, this act is not effective to transfer ownership of the shares. No change in ownership occurs unless the ditch company recognizes the transfer and a new certificate is issued. The Water Conservancy Act allows for the creation of water conservancy districts that have the ability to develop new water supplies and to supply water to their constituents.6 The legal means by which this water is delivered is a contract between the conservancy district and its constituent.7 In this case, the conservancy district owns the decrees that allow it to divert and store water, and it contracts with constituents to deliver this water in exchange for payment. Often, the conservancy district contract will have restrictions about how, when, and where the water is delivered and how it can be used. Rules may also limit the ability of the contract holder to transfer it to another party. Some conservancy districts, such Ditch Company Stock as the Northern Colorado Water Conservancy DisA ditch company water stock certificate is very similar to any stock trict (NCWCD) in Berthoud, will allow transfer of purchased on the New York Stock contracts to new locations within district boundaries Exchange. Stock value changes over (NCWCD contracts are commonly known as Colotime and may go up or down. Ownership of stock in a company entitles rado–Big Thompson, or C-BT, units). Others, like an individual to voting privileges for the Central Colorado Water Conservancy District, the board of directors and changes in which provides well augmentation services, require by-laws. that contracts remain associated with the lands for
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 which they were granted, although they may be transferred to the new owners of those lands. All transfers are subject to the approval of the conservancy district’s board of directors and are not effective until the conservancy district issues a new contract. As in the mutual ditch company case, reference to conservancy district contracts may be made in recorded deeds, but such references do not effectively complete a transfer. Water Rights Purchase and Sale: Eight Steps 1. Define Needs. Determine how much water is needed and when and where it must be delivered. 2. Identify Sources. Create a list of sources that could likely deliver the identified amount of water when and where it is needed. 3. Make Contact. Identify and contact persons who have firsthand knowledge of water rights on the list. 4. Investigate Specific Leads. Look into the critical details of specific water rights. 5. Contract for Purchase. Determine and agree on the price and other conditions on which the water right will be purchased. 6. Perform Due Diligence. Perform detailed legal and engineering analysis to be sure the water right meets the conditions set forth in the contract. 7. Close the Transaction. Transfer title effectively. 8. Follow through with Documentation. Make sure all relevant entities know title has been transferred.
 
 Define Needs
 
 The first step in purchasing water rights for a new use is to specifically define the objective. In most cases this analysis will take the form of assessing how much consumptive use will occur as a result of the purpose to which the water will be applied. With the aid of an engineer or a hydrologist, the prospective buyer will assess how much water needs to be delivered, when it must be delivered and at what rate, where it must be delivered, and how much of the water actually delivered will be consumed. In overappropriated basins, the gold standard for assessing the value of a specific water right is the consumptive use acre-foot. Water rights users purchasing rights for new uses will assess rights by this standard because it is more important for them to know how much water will be available for use after a change in use case than how much water a right is entitled to divert. This standard also provides a means for assessing potential costs related to water acquisition. In the South Platte
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 River Basin, for example, prices per consumptive use acre-foot range from $8,000 per acre-foot near Greeley to $30,000+ per consumptive use acre-foot in the Denver metro area. If a water user is not seeking a new use but rather is seeking to continue a use already decreed, the process is substantially simplified. The mutual ditch company is the best example of this scenario. Mutual ditch companies have water rights that allow their shareholders to divert water and apply it anywhere under the ditch for irrigation. If a shareholder wants to stop irrigating, he may sell his shares to another irrigator under the same ditch, and the second agricultural producer may use the shares to irrigate lands under the ditch without the necessity of a change in use proceeding. In that case, the second irrigator is not immediately concerned with the consumptive use made by the first irrigator because it will not be a limitation on him. However, the second irrigator should be aware that if he later seeks to sell the right to someone who wants to change it to a new use, the buyer is going to be interested in the use by the first irrigator as well as the second because the first irrigator’s historical use will affect the consumptive use average. For the sake of example, assume that an electric company wants to build a new gas-fired generation plant in the South Platte River Basin near Brush. Upon examination, the engineer hired by the company determines that approximately 700 acre-feet of water per year will be needed for the plant. The water must be delivered to the plant site at a steady rate of 1 cfs at all times, summer and winter, and all 700 acre-feet delivered will be consumed in the process of evaporative cooling. So, the company knows it will need to find and purchase 700 acre-feet of consumptive use deliverable year-round at the plant site at a rate of at least 1 cfs. Identify Sources
 
 Delivery of water is limited by geography and infrastructure. For any given need, there will be a limited universe of water rights that can physically deliver water to the desired location. The task to be accomplished in this step is to identify these rights. A variety of resources are useful in this regard. U.S. Geological Survey topographic maps show ditches and other diversion structures. The Colorado Division of Water Resources Web site (http://www.water.state.co.us/) has a program that allows water rights searches by location and name. A field inspection of the area surrounding the place of the new use will be informative. Note the ditches and laterals that supply the area, if applicable—where they originate, how they travel, where they end. Individuals in the water business—attorneys, water engineers, water brokers—can be helpful, as can state employees such as the division engineer and the local water commissioner. Local residents can also provide information about water sources in the area.
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 When assessing potential sources, do not neglect groundwater. It may be possible to develop wells that meet the need, whether they are Non-Tributary, Not Non-Tributary or Designated Groundwater. Another potential source for new uses is fully consumable water—for example, effluent or Non-Tributary Groundwater— delivered at some point upstream via the stream to the new point of diversion. For the power company example, assume that the company has identified two potential sources: shares in the XYZ Ditch Company, whose ditch runs through the plant site, and shares in the ABC Ditch Company, whose diversion is located 5 miles upstream of the company. Make Contact
 
 The next task is to find parties interested in selling the identified water rights. The best approach is to contact someone with direct knowledge of the rights, such as a ditch company board member, an attorney or ditch rider, or the water resources director responsible for the operation of a treatment plant that supplies effluent. Water rights are also advertised in local papers and on Internet sites dedicated to that purpose. People who may be of assistance include water brokers, attorneys, and water engineers. It is wise to define the terms of the relationship with these professionals at the outset. For attorneys, ask questions about their qualifications and how they bill clients, and establish expectations about the amount of money to be spent on any given stage of a water acquisition project. Attorneys generally work on an hourly basis. Although the amount of time spent depends upon the complexity of the matter addressed, it is reasonable for clients to set time or dollar limits that cannot be exceeded without their authorization. For water brokers, inquire about their expectations regarding commissions, and be sure this relationship is defined at the outset. Assume that any water broker who works on a water acquisition project, regardless of the extent of his or her involvement, will expect compensation unless there is an agreement otherwise. For hydrologists, be sure to get a “scope of work”—a description of the work to be performed and what that work will cost. Reputable engineering firms will provide this information. For the electric company example, assume that the company has identified a shareholder in the ABC Ditch Company who has twenty shares for sale and one in the XYZ Ditch Company who has thirty-five shares for sale. This example will be discussed in subsequent steps. Investigate Specific Leads
 
 The purpose of this step is to investigate the right to the extent necessary to determine that the right is valid, is documented, and—for all rights except Non-
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  ributary and Not Non-Tributary—has been used consistently for decreed purT poses. This investigation begins with the initial contact with the seller. Ask for documentation of the water right that can be reviewed (see Key Characteristics, Chapters 5–8). If the right is an individual Tributary water right, ask for a copy of the decree. If the right is a share in a ditch company, ask for a copy of the stock certificate. If a well is involved, request copies of a decree, augmentation plan, and permit (Tributary) or a permit (Non-Tributary, Not Non-Tributary, Designated, and Exempt). Ask how the right has been used historically and whether the seller is willing to agree to “dry up” lands to support a change in use case (see Chapter 5). If possible, perform a field inspection to learn more about how the right was used historically. Are the diversion and delivery structures such that the amount claimed could have been irrigated? Do the areas claimed to have been irrigated appear irrigated? Are there areas not included in the decree for the water right that appear to have been irrigated historically (above the ditch, for example)? These areas may not count as “lawful” irrigation in a change in use case. An investigation of any of these parameters will aid the buyer in determining whether to offer to purchase the right. In the power company case, the company contacts the ABC shareholder and learns that he claims his twenty shares historically irrigated 400 acres. The XYZ shareholder reports that his thirty-five shares irrigated the same amount of land. Both shareholders provide a copy of the stock certificate; however, a field inspection reveals that 150 of the ABC irrigator’s acres are up-gradient of the ditch and could only be irrigated by pumping water out of the ditch. In contrast, all of the XYZ irrigator’s acres are located below the ditch. Concerned that above-ditch irrigation by the ABC irrigator would not be considered “lawful” under the terms of the ABC Ditch Company decree, which was entered prior to the advent of pumping technology, and mindful of the convenience of delivery provided by the XYZ Ditch Company, the power company chooses to make an offer to the XYZ shareholder and to pass on the ABC shares. Contract for Purchase
 
 The purpose of this step is to enter into a binding contract for purchase and sale of the water rights. An understanding of basic contract principles is necessary to successfully negotiate this step. The first fundamental concept is that to be valid, a contract for water rights should be in writing.8 Because water rights are treated as property rights for transactional purposes, a handshake may not be enforceable in a court of law. Always secure a written contract. A binding contract must include an offer and an acceptance. The safest way to make an offer to purchase water rights is to offer a proposed contract for the
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 purchase and sale of those rights, along with a time deadline for responding to the offer. This way, all of the terms relevant to the transaction are set forth clearly, and the offer is withdrawn if its recipient fails to act by the appointed deadline. When an offer is made, the seller may accept or reject the offer. If the seller accepts the terms, the contract is signed, and a binding contract is formed. If the offer is rejected, a counteroffer may be made. In legal terms, a counteroffer is simply a new offer. The party in receipt of the counteroffer can accept or reject the counteroffer and propose another counteroffer, if desired. This process continues until an offer is rejected and no counteroffer made or an offer is accepted. Problems arise in this process when there is a failure to communicate whether an offer is being made or, once an offer has been made, when it expires. In some cases the party communicating the offer is not aware that an offer has been made. Particularly in this age of e-mail, it is common for parties working on a deal to send words intended to be part of a conversation or negotiation but that, when taken alone, could be construed to constitute an offer. For example, an e-mail to a seller stating “I would pay $20,000 for three shares of DEF Ditch Company” could be construed as an offer if the seller responds “I accept your offer,” even if the sender intended it simply for discussion. The principal point for a non-attorney negotiating water rights deals is to be aware of your words—particularly e-mails—and consider whether they could be construed as an offer. Another issue to watch for is failure to provide an expiration date on an offer. Consider, for example, that a buyer is in negotiation with two shareholders of the DEF Ditch Company. Satisfied with the shares held by the first shareholder, she makes an offer to purchase the shares but fails to set a deadline for its expiration. Two weeks pass, and the buyer hears nothing from the first shareholder. Assuming that the offer had been rejected, the buyer makes an offer to buy the shares of the second shareholder, who promptly accepts. Moments after entering into a contract with the second seller, the buyer receives a signed contract from the first seller, who had been out of the country. Both contracts are binding, and the buyer is in a difficult position. The entire mess could have been avoided by specifying a deadline for the first offer. Parties to a potential transaction can communicate in writing about the potential terms of a deal without entering into a binding contract by using courtship letters or letters of intent. Although the use of these terms varies within the legal profession, normally a courtship letter is a letter drafted and sent by one party to another setting forth some or all of the terms of a potential deal (Figure 11.2). The idea behind the letter, which is normally used in larger transactions involving multiple terms, is to open a dialogue regarding the necessary elements of a potential deal without making an offer. A letter of intent performs a similar function, except that it is signed by both sides as an act of good faith indicating their desire to con-
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 tinue negotiating along the lines set forth in the letter. The critical element in both types of letters is an affirmative statement in the body of the letter that identifies it as a courtship letter or a letter of intent—“This letter is a nonbinding letter of intent, for negotiation purposes only, and is not intended to constitute or reflect any offer, acceptance or agreement upon any of the terms or concepts set forth herein by either party.” To be safe, courtship letter and letters of intent should be drafted by an attorney. A qualified attorney should also write the contract. In all cases, the contract should contain provisions specifically describing the water rights, setting forth the agreed-upon price and reflecting any earnest money paid, requiring the seller to demonstrate good title to the rights, assuring that the structures necessary for delivery of the water rights are intact and operational, and setting a time and place for closing. The title contingency should be tailored to the specific category of water rights at issue and should allow the buyer to cancel the contract if title is not adequately demonstrated. For example, if the rights involved are shares in a mutual ditch company, the contract should require the seller to provide the buyer with a copy of the stock certificate and to bring the original certificate to closing. If the stock certificate lists another party on its face, such as a creditor (often listed as an “owner” or “equity owner” on the certificate), the seller should be required to secure the lender’s consent to the transaction prior to closing. If the right at issue is a Tributary well, the seller should be required to produce a decree, a well permit, and proof of an augmentation plan. In the case of contractual rights requiring the consent of additional parties, such as a conservancy district contract, the contract should be contingent upon approval by the third party and should require that the seller cooperate in obtaining the approval. If title is unclear for whatever reason, the contract may allow the buyer to ask the seller to provide an opinion letter from an attorney demonstrating that title is marketable. If the water rights to be purchased will be changed to a new use, then the contract should contain terms addressing dry up of irrigated lands, including an agreed-upon dry-up covenant attached to the contract as an exhibit. In addition, the contract should contain contingencies allowing the buyer to perform investigation and engineering analysis on the historical consumptive use of the right, setting minimum amounts of consumptive use required, and terms requiring the seller to cooperate in all aspects of the change in use proceeding before and after closing. It is not unusual for a contract for the purchase of water rights to be changed to adjust the contract price to the number of consumptive use acre-feet found to be associated with the right, either by the buyer’s engineer or by the water court at the conclusion of the change in use proceeding. In the earlier power company example, the company’s attorney drafts a contract that offers the XYZ shareholder $10,000 in earnest money and $8,000 per con-
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 11.2 Courtship (public domain image)
 
 sumptive use acre-foot, as determined by the company’s hydrologist after review, at closing. The contract includes a provision that should the consumptive use for the thirty-five shares be less than 700 acre-feet, the company can cancel the contract. Closing is set for ninety days after the contract is signed to allow the company’s engineer and attorney the chance to assess historical use issues. The XYZ shareholder accepts the offer by signing the proposed contract, and the earnest money is deposited in the trust account of buyer’s counsel. Per form Due Diligence
 
 This step confirms that the seller has good title to the water right and that the right can legally and physically deliver the amounts of water promised in the contract. Diligence activities fall into three categories: title investigation, field investigation, and legal/engineering review. Although the contract will typically place the burden of demonstrating good title on the seller, the buyer should have counsel assess the documents the seller
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 provides. The level of title review by counsel for either party will depend upon the type of right being transferred. Individually decreed water rights require the greatest investment of time. Because these types of water rights are transferred using recorded deeds, the attorney will have to obtain documents from the county clerk and recorder or a title company for the land with which the subject water right was historically associated. Most title companies will maintain a copy of the records on file with the county clerk and recorder. Although they will not issue a title insurance policy for water rights, they will assist those researching them by providing copies of requested documents. In addition, the attorney may rely on abstracts of title—summaries of recorded documents—provided by the seller. The attorney reviewing the title of a water right determines whether there is an unbroken chain of title ending with the seller. Ideally, a reviewing attorney would like to see a “clean” chain of title—one without any indication that the right had been sold, involved in a lawsuit, or otherwise compromised from the date the right was first decreed to the present. In practical terms, a clean chain of title for twenty or thirty years may be considered sufficient, depending upon the circumstances and the judgment of the individual attorney. Typical problems that appear in a chain of title include (1) the “disappearance” of reference to the subject water right from the chain of title, with or without a subsequent reappearance; (2) division of the water right among multiple parties; and (3) a Lis Pendens (Latin for “suit pending”) or other indication of legal action. The “disappearing” water right is one that appears consistently in the deeds transferring the property where the right was historically used and then suddenly, without explanation, is no longer mentioned in those deeds. This indicates that either (1) the right had been sold or abandoned and was no longer associated with the property, or (2) the right was being used and was owned by the owner of the subject property, but a party drafting deeds failed to include it, and this mistake was repeated in subsequent deeds. Colorado law provides an assumption that helps with this issue. It assumes that real estate transferred for the purpose of irrigated agriculture will include the water right needed to irrigate the parcel, even if the deed makes no mention of that right, unless the evidence indicates that that the buyer and seller intended otherwise. Often, the lost water right “reappears” in recent deeds, perhaps even on the seller’s deed. The attorney must decipher whether its reappearance was justified or if a predecessor actually sold the right to another and the statement in the current seller’s deed is unwarranted. Another vexing problem is the “splitting” of water rights. Suppose an original appropriator owned 1,000 acres, and the water right was used to irrigate all 1,000 acres. The reviewing attorney is likely to find that as the 1,000-acre parcel was divided among new owners, the water right was also divided—¼ to one party, 1/10 to another, 1/35 to the third, and so on. Over time, the parties involved tended to lose
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 track of the whole, so the reviewing attorney will find that at any one time, owners A, B, C, D, and E will all claim to own ¼ of the right. Unfortunately, title to water rights is not an area in which it is permissible for the whole to be greater than the sum of its parts, so the attorney is left to decide which fractional interests are valid and whether the current seller obtained one of the valid fractional interests. Finally, some records of title will reflect a Lis Pendens—a document reflecting that a lawsuit is under way affecting the water right. If the judgment is not recorded, the attorney will be required to access court records and determine the nature and outcome of the suit before offering a title opinion. In addition to reviewing the recorded deeds, a field visit can be helpful in assessing title issues. Much can be learned about the history of a right by interviewing those who used it or neighbors who observed its use. Topography or the existence and status of diversion structures can provide information about how the rights were historically used—for example, it may be that a right alleged to have been used on a piece of property could not have been physically deliverable to that property. A discussion with the water commissioner and the ditch superintendent or ditch rider may reveal details about water usage that reflect on the title. A field review may also uncover issues related to adverse possession. In Colorado, if one party uses the water rights of another for eighteen years, openly and without the permission of the owner, that party may gain title to the water right. The same issue can arise with ditch rights-of-way. If title in a case is particularly difficult to establish or if there are disputes over title, a quiet title action may be filed. This action, filed in district court, provides notice to all parties of the petitioner’s claim to ownership of the water right by publication in the local newspaper. All parties who claim any interest in the water right are required to appear and defend that interest. At the conclusion of the proceeding, the court issues a decree quieting title and deciding all issues related to ownership. Once this is complete, uncertainty is eliminated. In extreme cases, a buyer and seller may agree that the seller will complete a quiet title action before the transaction is closed or within a reasonable time after closing. Alternatively, the buyer may agree to a quiet title if the seller agrees to pay the costs and to offer a refund or other compensation if title is found to be defective. Review of alleged title to inchoate rights in Denver Basin aquifers requires a review of recorded documents to establish that the seller has not already granted another party the right promised to the buyer. In this regard, the review is similar to the review of title for an individually decreed water right. Title to water rights other than an individually decreed water right is less complex. For a mutual ditch company share, the certificate will be reviewed and the company contacted to be certain the shareholder is in good standing. Some companies will charge a “review fee” to issue a letter so stating, which is generally
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 paid without complaint. Title to other contract-based rights, such as conservancy district contracts, will be examined by review of the relevant documents and by contacting the party with whom the contract right exists. Assuming title is good, the buyer’s attorney will review a number of additional issues. She will check the water rights tabulation and abandonment list to be certain the right has not been abandoned. She will carefully review the decree for the water right to be certain historical use has been consistent with its terms and that no terms are present that would prevent the buyer’s use. Easement issues will be reviewed, if necessary, to provide assurance that the buyer will have the right to use all the structures necessary to deliver and use the right as desired. If delivery or change of the right requires the cooperation of other parties, such as a mutual ditch company, she will review the company’s by-laws to see if there are provisions that could affect the buyer’s plans for the water. If wells are involved, the well permit “file” will be ordered from the Colorado Division of Water Resources Records Division in Denver and reviewed with care. Any augmentation plan will be reviewed for validity and long-term viability. The attorney will contact the division engineer’s office to be certain no cease and desist or other administrative orders are pending against the well. If the right is a Designated Groundwater right, she will review the priority list for the basin, as well as Colorado Ground Water Commission and local groundwater management district rules that may affect the use of the well. If a change in use is planned, she will work with the water engineer to assess the viability of a change case and to anticipate issues that may arise out of the history of the water right. She will finalize a dry-up covenant to be signed at closing and check property records to be certain the grantor is in a position to give a valid covenant. The water engineer will also be involved in the due diligence review. He will access diversion records for the right to determine how much water has been diverted in the past. He will inspect the delivery structures in the field to be sure the water rights can be delivered for the buyer’s purpose. If the water use is to be changed, he will interview Historical Use the seller and others to determine what the historical Historical use of a water right is use has been and calculate the historical consumpextremely important if a new owner tive use and return flows associated with the right. wants to change the location or type The engineer’s efforts will be aimed at determining of use. Both of these changes require whether the seller’s water right is sufficient to meet the approval of a water court to ensure that no other water rights are injured. the buyer’s needs. Affidavits (sworn statements by a preIn our example, the power company’s attorney vious owner) or aerial imagery (phoreviews the ditch company’s stock certificate and tographs that show historical irrigated acres) are generally used in court to contacts the company to confirm the shareholder’s prove the existence and extent of prior good standing and obtain a copy of the by-laws. The irrigation patterns and acreages. decree of the ditch company is reviewed. The dry-up
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 covenant, which was attached to the contract in draft form, is finalized and prepared for closing, along with other necessary documents. The company’s engineer interviews the seller of the XYZ stock, performs a historical consumptive use analysis, and concludes that the historical consumptive use was 710 acre-feet per year, on average. A site visit reveals that the lateral ditch has the capacity to carry the 1 cfs needed for the power plant. The diversion records and interviews with ditch company personnel indicate that the ditch delivers water annually from April 1– September 15, so the engineer then designs a storage facility to be constructed at the power plant to hold summer flows for winter use and to provide a means to replace winter return flow obligations. The engineer confirms that the ditch company has a bypass structure that can be used to bypass return flow amounts in the summer months, so only the consumptive use amounts and storage for winter return flows are delivered to the power plant. The attorney and the engineer confer and determine that a change in use proceeding is viable and likely to succeed. Close the Transaction
 
 The purpose of the closing is to effect a formal, legal transfer of the water right. Typically, the closing will take place at the office of the buyer’s or seller’s counsel. The buyer provides good funds—a bank check or certified check. Prior to the closing, all the requisite documents have been assembled and are now presented for signing. The contract is reviewed to be certain all contingencies have been met. If they have not, the buyer and the seller can amend the contract to provide a later closing date, if desired. At the closing, the seller keeps the check. The buyer keeps the deed, stock certificate, or other relevant documents signed by the seller. Unlike typical real estate transactions, it would not be unusual for a seller’s obligations to continue past closing. At the least, the seller is required to cooperate in effectuating the transfer of the rights with third parties, if necessary. If a change proceeding is involved, seller’s obligations may extend to drying up certain lands formerly irrigated by the sold water right or testifying in the water court or at a Colorado Ground Water Commission change in use proceeding. At the power company/XYZ shareholder closing, the power company delivers a check payable to seller for $5.67 million. Buyer’s counsel provides a check written on her trust account payable to seller in the amount of $10,000 (the earnest money), for a total compensation to seller of $5.68 million (710 consumptive use acre-feet times $8,000, as agreed in the contract). The seller endorses the original stock certificate for the thirty-five XYZ shares in favor of the company, signs a slip assignment, and signs the dry-up covenant prepared by buyer’s counsel. The seller leaves with two checks and copies of all documents signed. Buyer’s counsel keeps the original, signed stock certificate and the dry-up covenant.
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 Follow through with Documentation
 
 The purpose of this step is to document the formal, legal transfer effected in the closing of the transaction in the appropriate way. This step is often neglected, causing problems in future transactions. Each right will have its own set of rules, but common examples are the mutual ditch or reservoir company (certificate/slip assignment to the company secretary), private decreed right (deed recorded with the clerk and recorder), conservancy district (request for contract assignment presented to the board of directors), and wells (deed recorded, change in ownership form filed with Division of Water Resources, and change in ownership per rules of augmentation plan). There is no requirement to notify the water court of a change in ownership in a decreed water right other than a conditional water right. The 1969 Act requires the new owner to notify the court so the notice that is sent prior to the time a diligence filing is due is sent to the right address. The names on decrees are not changed when a new owner obtains them. Regardless of who owns the right, the decree remains the same, and the water right is referred to by its original name. After the power company/XYZ closing, the company’s attorney sends the original, endorsed stock certificate and the slip assignment to the secretary of the XYZ Ditch Company with a cover letter and transfer fee, requesting that a new certificate be issued in the name of the company. The original dry-up covenant is sent to the clerk and recorder for recording in the real property records. The company now owns the shares and may proceed with its change in use proceeding. Notes 1. See Colorado Data Book, “Gross State Product,” http://www.colorado.gov/cs/Satellite? blobcol=urldata&blobheader=application%2Fpdf&blobheadername1=Content-Disposition &blobheadername2=MDT-Type&blobheadervalue1=inline%3B+filename%3D253%2F609% 2FDB2007-EcBase.pdf&blobheadervalue2=abinary%3B+charset%3DUFT-8&blobkey=id& blobtable=MungoBlobs&blobwhere=1191378404214&ssbinary=true, accessed November 9, 2008. 2. See U.S. Constitution, 5th Amendment; Colorado Constitution, Article II, Section 15. 3. See §37-92-102(3), C.R.S. (Colorado Revised Statutes). 4. See id. 5. See §38-30-102, C.R.S. 6. See §37-45-118, C.R.S. 7. See §37-45-125, C.R.S. 8. See §38-10-108, C.R.S.; Daum v. Conley, 27 Colo. 56, 59 P. 753 (Colo. 1899).
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 chapter twelve Emerging Trends and Issues
 
 Prior to 1859, diversions from Colorado streams were few in number and widely scattered. No system of allocation or dispute resolution was necessary because demands on natural resources were few. All this changed in 1859 when gold rush miners descended on the headwaters of the state’s streams. Each mining claim needed water, and competition was fierce. Competing claims to water overburdened the mining communities’ ability to resolve them, creating a flashpoint in Colorado water law history. Many of those seeking gold in Colorado’s hills had been in California, where the fledgling system of prior appropriation had been applied. The mining camps adopted this system, and Colorado emerged from its first water crisis with a firm commitment to the newly minted system of water administration. Colorado’s population continued to increase, and farming activities intensified along Colorado’s Front Range. Conflicts arose over competing claims to water in
 
 243
 
 Emerging Trends and Issues
 
 places like the Eaton Schoolhouse (see the Preface). Some of those involved were former miners, aware of the prior appropriation system informally adopted in the mountain mining communities. The system was extended to agricultural areas, and Colorado had successfully survived another water law crisis. At the time of statehood (1876), Colorado had a population of 100,000 hardy souls.1 Immediately following statehood, the number of claims to water rights and increasing disputes over the relative priorities of those rights overwhelmed the informal administrative system’s ability to manage them. The state responded with the Adjudication Acts of 1879 and 1881, formalizing the means by which rights were adjudicated and prioritized and providing a dispute resolution forum more formal than the local schoolhouse. It also created the Office of the State Engineer in 1881 to administer the rights in priority.2 From 1879 through 1969, the courts and the General Assembly worked together to guide the prior appropriation system—addressing issues as they arose, developing law, and emerging from each crisis with a new elaboration that refined Colorado’s administrative system. In the 1950s and 1960s, the advent of the centrifugal pump led to the installation of large numbers of unregulated wells, stimulating another crisis as surface water users claimed well pumping was depleting surface flows. In response, the General Assembly enacted a series of statutes addressing groundwater usage, culminating in the 1965 Ground Water Management Act (the 1965 Act) and the 1969 Water Rights Determination and Administration Act (the 1969 Act).3 From 1980 through 1999, the state experienced twenty of the wettest years in its history.4 No major issues were encountered, although in retrospect it is clear that trouble was simmering. The severe drought of 2002–2006 severely stressed Colorado’s water rights system, revealing latent defects and forcing the state into rapid change. Colorado’s water history is colorful and complex, but the purpose of this chapter is to look forward. Forecasting the future is the most imperfect of sciences. Nevertheless, we wish to provide a glimpse of what are likely to be the flashpoints in the coming decades, based on current trends. Necessarily, these discussions reflect our experiences and contain an element of opinion. However, we are confident that, by this stage of the book, readers will be able to assess these passages competently in the process of forming their own opinions on these important issues. Although many issues present themselves as candidates, three are discussed here: (1) population growth and the subsequent decline in agricultural activities, (2) groundwater issues, and (3) recreation and environmental concerns. Much of the material in this section has been gathered from the 2004 Statewide Water Supply Initiative Report (SWSI Report), available on-line at the Colorado Water Conservation Board Web site, http://.cwcb.state.co.us/SWSI/General.htm.
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 12.1 Growth in Front Range homes (reprinted with permission of Ryan Ludwig, www.serostar.com)
 
 Population Grow th and the Decline of Agriculture In 2000 Colorado was the twenty-fourth most populous state in the Union.5 The state’s demographer reported that 4,335,500 people called Colorado home that year.6 It is predicted that by the year 2030 the state will have 7,156,400 residents— an increase of 2,820,900 (65 percent) over a thirty-year period.7 Of the anticipated 2.8 million person increase, 2.4 million are expected to reside along Colorado’s Front Range between Fort Collins and Pueblo.8 Approximately 1.5 million of the 2.8 million are expected to be new residents, and 1.3 million are predicted to be born in Colorado (the Colorado birth rate is forecast to exceed the death rate during this period).9 Although the Front Range will experience the largest number of new residents, the Colorado River Basin is expected to have the greatest percentage of growth in relative terms, nearly doubling its current population of 248,000 to 492,600 by 2030.10 Other Western Slope river basins—the Dolores–San Miguel and the Gunnison—are expected to have similar expansive growth rates. Growth along the Front Range is expected to occur both inside and outside existing city limits.11 Some communities, like Denver, are bounded on all sides by other municipalities and are approaching full build-out, with no room to expand their boundaries (Figure 12.1). Others—such as Fort Collins, Greeley, and Brighton—are less hindered and are expected to expand into large areas that are now rural. Most of the new population along the Front Range is expected to reside in Adams, Arapahoe,
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 Douglas, El Paso, Elbert, Larimer, and Weld counties in locales that are currently rural, many of them distant from surface water supplies.12 This dramatic increase in population will require water suppliers to develop a means to divert and treat an estimated 630,000 additional acre-feet statewide per year by 2030.13 For the South Platte River Basin—the most populated basin in the state and the anticipated location of most of Colorado’s population growth—the expected increase in demand is projected to be 409,000 acre-feet.14 In the Arkansas River Basin, the anticipated increase in demand during the same time period is 98,000 acre-feet.15 These river systems are already overappropriated, meaning that even in the wettest years, almost all the water is diverted by existing water rights. Local water providers have plans to increase storage and to take other measures to increase water supplies. However, even if all the planned projects are built—an exceedingly optimistic assumption—they have the capability to supply only 80 percent of the projected increase in demand: approximately 511,800 acre-feet on a statewide basis.16 This means the remaining 20 percent, approximately 118,200 acre-feet, must be supplied by moving water away from its current uses to new municipal and industrial (M&I) uses.17 Rights decreed for municipal and industrial uses are already under the control of water suppliers. The only rights “available” to be moved to the new M&I use are currently used for agricultural irrigation. The SWSI Report concluded that as much as 144,000 acres of irrigated land must be retired statewide to accomplish this goal if every planned project is completed.18 Additional acres will be retired as farms are developed for housing and as irrigators are forced out of business by water rights administration changes, the high cost of water proceedings, and market pressures. Taken together, the total reduction of irrigated acres statewide could be as much as 428,000 acres, or up to 13 percent of the state’s irrigated farmland.19 If only 50 percent of the projects planned by local water providers are actually constructed, the number of total acres retired could be as much as 596,000 acres, or 18 percent of the state’s currently irrigated acres.20 The study further concluded that most local suppliers have no plans for meeting increased demand beyond 2030, meaning that after that date, all growth will likely be supplied by the retirement of irrigated farmland.21 These changes will have far-reaching implications. Decreases in irrigated acreage will mean decreased economic output from the state’s agricultural sector. In 2001 activities related to farming activities contributed $2.1 billion to Colorado’s gross state product (GSP).22 This number represents 1.4 percent of the state’s 2001 total GSP and 2.8 percent of the total U.S. gross domestic product (GDP) attributable to farms.23 This number is significant in itself; however, it is most telling when considered in the context of local economies. Over 80 percent of the state’s current population resides in Front Range municipalities. Farming activities are scattered across the remainder of the state and comprise the only significant economic activ-
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 ity in vast areas not productive for any other purpose. In this regard, the $2.1 billion generated is disproportionately distributed, concentrated in local economies that depend entirely on agriculture for survival. If farming activities cease on the scale predicted by the SWSI, entire communities will fail, and value formerly created by those communities will cease. Presumably, this value will be replaced by the economic activities of the state’s new residents, although it is difficult to predict the quantitative relationship between the loss in value as farming communities fail and the increase in economic output as new residents enter the workforce. It is relatively certain that farming communities in the state’s rural areas will experience increasing difficulty sustaining themselves, and many will ultimately fail. These failures may have an unintended ripple effect, resulting in the retirement of acres beyond what is necessary for water supply purposes. For example, if local implement and farm supply dealers go out of business, agricultural producers will be forced to drive increasingly greater distances to secure goods and services necessary for farming. This will increase input costs to those producers—to the point that the remaining producers may be forced out of business, even though they have not sold their water rights and do not intend to. Similarly, many farm families depend on supplemental income to support farming activities. If local employers are forced to close their doors and leave, jobs will not be available, and family farms will fail for want of supplemental income. Retirement of acres on the scale anticipated by the SWSI study will have far-ranging and unintended effects on the state’s economy. Even assuming that, in strict economic terms, the retirement of acres is justified by the increase in economic output supplied by the state’s new residents, there are social and environmental costs to large-scale cessation of agriculture that should not be ignored. Colorado’s rural heritage and the family farms that continue to cultivate it are an important part of the state’s social fabric. As farming communities fail, family farmers will suffer social costs on an individual level. Local schools will close for lack of students and funding, affecting the education and development of Colorado children. Farms owned for generations will be lost to foreclosure, relationships strained, and lives forever changed. Vast areas of productive land once cared for by farmers will lay idle, incapable of returning to their natural state. Weed control and erosion will become major problems as rural counties, understaffed and underfunded as tax revenues plummet, struggle to maintain Colorado’s rural landscape. The social and aesthetic benefit of acres of lush, rolling farms within a short drive of urban landscapes will be lost. Colorado communities will lose important local sources of produce and be forced to rely to a greater degree on imported food. From a hydrologic standpoint, the cessation of return flows from irrigated farms will fundamentally change the way the state’s major rivers operate. Prior to the development of irrigated agriculture, the South Platte River was an intermittent stream, often disappearing entirely for long reaches during the late summer,
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 fall, and winter months.24 As irrigated agriculture developed and large amounts of water were applied during the summer at distances from the river, return flows supplemented stream flow and created a flowing river at times of the year when the river would not normally have flowed.25 An entire system of water rights reliant on the flowing stream developed, with an administration system to match. Additional farming was developed based on these return flow patterns. Ceasing irrigation on hundreds of thousands of acres will fundamentally change the operation of rivers like the South Platte and Arkansas. Even though Colorado water law requires maintenance of return flows in change of use cases (Chapter 5), the sheer magnitude of the issue will open a Pandora’s box. Colorado’s water law system will struggle to adapt to these changes, as formerly reliable junior water rights become nonexistent and senior surface rights holders turn their attention from junior water rights and fight each other for remaining river flows. Intense population pressure and the corresponding retirement of vast areas of irrigated land will result in a flashpoint in Colorado water law and policy. To survive this crisis and maintain the quality of life Coloradans are accustomed to, the state will have to find a way to sustain irrigated agriculture, despite the intense market pressures inherent in Colorado’s water rights allocation scheme. Colorado’s commitment to the principles of the prior appropriation system and its confidence in the wisdom of the “invisible hand” guiding water allocation decisions make changes that address externalities difficult to accomplish in the near term. Increasing population pressure in the coming decades will likely force the state to consider the public interest in the allocation of water rights and to incorporate that principle into its existing system. In such a scheme, the General Assembly could decide that a reasonable level of irrigated agriculture or environmental protection or any other use is critical to the state’s economic and social well-being and dedicate a portion of water resources to accomplish this desirable end. Incorporation of the public interest doctrine into the existing system presents challenges, but they are no greater than the challenge faced by the state’s first legislature in writing the 1879 Adjudication Act, which formalized the prior appropriation system, or that facing the authors of the 1969 Water Rights Determination and Administration Act, which incorporated tributary wells into the state’s priority system. We can speculate, but the future of Colorado water law is a story yet to be written. The reader should be aware of the issue and be prepared to play his or her role in helping Colorado emerge with the new development that addresses it. Groundwater Issues Colorado’s most imminent crisis is related to the way the state regulates the use of alluvial groundwater. Prior to 1953, wells were not regulated. Although the 1953
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 Underground Water Act imposed certain obligations on well drillers, the first act requiring a well permit prior to the drilling or use of a well was the 1957 Underground Water Act.26 Neither act required that wells be administered for the benefit of surface rights or gave the state engineer any authority in this regard. In 1965 the General Assembly passed the Ground Water Management Act, which gave the state engineer authority to curtail wells if they were injuring surface water users. However, it also provided that pumping from any well located outside the “subsurface channel” of a flowing stream was presumed to be non-injurious. The 1965 Act also established Designated Groundwater basins—areas remote from a flowing stream where significant economies had developed in reliance on groundwater—and set up a special system of administration for these basins separate from Tributary basins. Dissatisfied with the 1965 Act, the Colorado Legislature acted again in 1969 with the Water Rights Determination and Administration Act, which increased the state engineer’s authority to administer wells located in the alluvium of a flowing stream.27 Again, all wells in Designated Groundwater basins were exempted from the administrative scheme. As to wells located in the alluvium of flowing streams, the 1969 Act required administration as part of the surface water priority system, meaning these wells could be curtailed for the benefit of senior surface rights. The 1969 Act specifically instructed that tributary wells would be curtailed no more than necessary to prevent material injury to senior surface water rights and that no well should be curtailed unless doing so would increase supplies for an affected senior.28 Since the 1969 Act, well regulation has become increasingly strict, particularly on the South Platte and Arkansas rivers. In the South Platte, all well users must file an augmentation plan in water court and must demonstrate an ability to replace 100 percent of depletions caused by the well pumping. The SWSI Report estimated that an average irrigator can afford a onetime acquisition cost of $1,000 per consumptive use acre-foot if her operation is to remain financially viable. Yet costs for water acquisition on the South Platte River often exceed $10,000 per acre-foot. As a practical matter, well owners cannot afford to take the actions required by the 1969 Act. Although the principle behind the 1969 Act—incorporating wells installed in the alluvium of a flowing stream into the priority system—is theoretically sound, its implementation has resulted in the curtailment of thousands of productive wells in the South Platte and Arkansas River basins. Some wells have even been shut down in the middle of a growing season. These curtailments are more than just cessation of water deliveries—they represent financial failure for farm families. As with the retirement of acres foreseen by the SWSI Report, the impact of widespread well curtailment spreads in unintended ways. Farms served by both surface and groundwater, which normally would use their wells in the early spring, are forced to divert
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 using their ditches, dramatically increasing the burden on the river and the severity of the call. Return flows from farms irrigated by wells are reduced or eliminated, causing further reductions in stream flow. Farmers spend huge sums on legal, engineering, and transactional costs in an effort to comply with a system that, although logical in water allocation terms, is impossible in economic terms. The net effect of the current paradigm is that wells are curtailed, purportedly to sustain surface flows for senior water rights that have diversion structures installed 120 years ago, before well technology was available. Meanwhile, wells, surface water users, and idle wells alike sit on a vast reservoir of water 10 million acre-feet in size.29 Rather than moving toward an integrated use of surface and groundwater, the impact of the current policies is to move away from integration and toward administration based solely on and for the benefit of surface rights. Sometimes the best ideas are original ideas. A 1967 study commissioned by the Colorado General Assembly to assess the interaction between groundwater and surface water in the South Platte made these findings. Findings 1. The average annual water supply within the South Platte River Basin is adequate to meet present requirements. However, because of the wide fluctuations in runoff, the distribution of water availability is far from satisfactory. 2. The groundwater reservoir along the main stem of the South Platte River between Denver and the State line contains approximately ten million acre-feet of water. Only a small percentage of this capacity is utilized, and this only in a haphazard and unplanned way. 3. Groundwater pumping and trans-mountain importations have been major factors in stabilizing water supplies in the South Platte Basin. However, the pumping of groundwater has caused infringement upon prior surface water rights. Studies indicate that this infringement is not as severe as many have felt it to be. 4. The water supplies of the South Platte Basin are not being utilized or administered as efficiently and effectively as they could be. 5. Deficiencies exist in the completeness and accuracy of water use records. 
 
 Conclusions
 
 6. Planned utilization of 10 to 15 percent of the available groundwater storage capacity in the alluvium is reasonably attainable. Use of the groundwater storage capacity can provide more efficient utilization of the total resources of the Basin, reduce shortages, and minimize conflicts between water users. This planned utilization in conjunction with surface water supplies would basically involve a heavier draft upon the groundwater supplies during low runoff years, with provision for replenishment of those supplies during years of surplus runoff.
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 7. To achieve more optimum distribution of water supplies and accomplish desired goals, certain surface water rights should be served from groundwater sources during low runoff periods. Such operations would allow more surface water to be diverted in the upper regions, making greater reuse of return flows possible. 8. Since the groundwater in storage adjacent to the main stem of the South Platte River is currently being used to support the flowing stream and many users are dependent upon and have rights in the return flow, which joins the river via the groundwater system, provisions must be made to protect these rights and to supply them with alternate sources of water to ensure the continued utilization of the groundwater supply. The cost of providing such facilities should be borne by those who benefit. 9. Optimum use of water resources within the South Platte Basin cannot be achieved without control of nonbeneficial uses or waste of water. 10. Integrated management of groundwater and surface water can be best achieved on an overall South Platte River Basin basis. 
 
 Recommendations
 
 1. It is recommended that legislation should be passed which will allow and encourage the integrated management and administration of groundwater and surface water in the South Platte Basin.30
 
 The fundamental conclusion of this study still holds true today. In most years, there is enough water in the South Platte River and its alluvial aquifer to supply both senior water rights users and well users. The problem with the system is that senior users have the most inefficient means of diversion, yet they serve as the gauge for administration of the entire river. The system is fundamentally flawed in that well users are required to supply water to the surface stream as if the surface flow and the alluvial aquifer were the same “stream” for purposes of the priority system, yet surface users divert only from capricious surface flows—a small part of the overall “stream.” Put another way, well users are forced to ensure that the 10 million acre-foot reservoir is constantly full so that surface users, who only have the means to divert the top 1 percent of the water, can readily skim a tiny percentage of the available yield. If managed properly, this vast reservoir could be drawn upon in dry times and refilled in wet times, providing a stable source of supply for well users and surface users alike. The 1969 Act was based largely on the conclusions of the Bittinger/Wright Study. In almost forty years of administration, the state has successfully implemented only one of the study’s concepts: the Conclusion 3 suggestion that wells be required to provide replacement supplies. No senior surface diverters have been required to install wells to supplement surface diversions. No “overall South Platte River Basin” plan has been developed to utilize the “10–15 percent” of the alluvial aquifer that could be safely withdrawn on an annual basis. Instead, groundwater
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 use, to the extent it is allowed at all, continues in a “haphazard and unplanned way,” and the state is no closer to utilizing the alluvial aquifer than it was at the time of the study. In many ways the state is even worse off, given the recent curtailment of thousands of wells. These curtailments, and the consequent economic and social impacts, are likely to spark a change in Colorado water law. If Colorado is to survive and thrive in the coming decades, the South Platte, Arkansas, and other alluvial aquifers will have to be managed and used to satisfy competing demands for water. The sustainable yield will have to be established basin-wide on an annual basis and groundwater allocated by priority among existing rights. All users who have access to the alluvial aquifer, including current surface water users, will become groundwater users, thereby eliminating the surface water/ groundwater dispute that has long vexed the state. Extensive programs will need to be developed to recharge the alluvial aquifers with excess surface flows, and batteries of wells will have to be installed to remove this “banked” water on demand. Surface flows for environmental or aesthetic purposes will be manipulated through these pumping and recharge activities. Completing these steps will stress the state’s priority system and require the development of new concepts and standards governing the activities. However, Colorado water law was intended to be a means to an end, not an end to our means. Adaptation is at the very heart of Colorado’s water law experience. Environmental Concerns and Colorado’s Water Allocation Scheme Despite the importance of tourism and outdoor recreational activities to the state’s economy, environmental concerns continue to be underrepresented in Colorado water law and policy.31 Coloradans and visitors alike come to the state for its outdoor amenities, which include 4 million acres of designated wilderness and 14 million acres of national forest land.32 According to the SWSI Report, tourism and recreational activities provide approximately $8.5 million to the state’s economy annually and employ 8 percent of the workforce.33 Colorado’s priority system was developed in the 1860s, at a time when survival and economic development were paramount virtues. Back then, concern for the environment was secondary at best and nonexistent at worst. The basic principles of the priority system simply do not have a mechanism to address adverse impacts to the natural environment caused by water diversions. To address this deficiency, Colorado has declared in-stream flows a “beneficial use” and given one state entity, the Colorado Water Conservation Board, the ability to appropriate and administer them (see Chapter 9).34 The state has also given local government entities the ability to appropriate recreational in-channel diversions.35
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 12.2 Colorado fishing (courtesy, Ethan Emery, Angling University)
 
 The intent of these steps is to allow environmental and recreational interests to participate in the water rights market in the same way as other interests (Figure 12.2). For this strategy to be effective, these activities must be funded at a level equal to or greater than that of other water rights in the marketplace. For new projects, Colorado’s water allocation law requires applicants to take certain minimal mitigation measures. If additional enhancements are requested for environmental reasons, the general rule is that they must be paid for by those requesting them.36 The problem in practice is that these environmental and recreational interests lack sufficient funding to enter the market in a meaningful way or to fund large mitigation projects. Unlike municipalities, which have a substantial tax base and the ability to market treated water at a rate that compensates for high acquisition costs, individual environmental groups are funded by donations and cannot afford to buy
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 water at an equivalent rate. It is unrealistic to assume that voluntary donations can sustain the high level of revenue necessary to support meaningful participation in the water rights market or construction of expensive mitigation structures. There is also a question as to the fairness of allocating the burden of environmental protection in this way. It is the users of water that create the externalities, not the public at large. Therefore, the argument goes, the users (municipalities, industrial users, agricultural users) should pay the cost of ensuring a reasonable level of environmental protection. Water users counter that they obtained their rights in a manner consistent with the priority system, that such rights are valuable property rights, and that forcing them to reduce diversions would be tantamount to “taking” their private property.37 In addition, society at large, including members of the public who ask the users to provide water to mitigate environmental impacts, benefit from M&I and agricultural diversion of water, in the sense that these diversions support the state’s economy. These debates have not been resolved. However, it can be said with a degree of certainty that environmental and recreation interests cannot be expected to achieve an effective level of participation in the current system. The contrast between strong public sentiment in favor of maintaining ecologically sound riparian corridors and the low level of participation provided to these interests in Colorado’s administration and allocation scheme is likely to produce a change in Colorado water law. Environmental concerns are similar to the agricultural interests being forced out of production by increasing population pressures. There are sound economic and social reasons to allocate some of the state’s water supply to both agricultural and environmental purposes. Yet operation of the prior appropriation system without adjustment fails to provide a means to accomplish this goal when confronted with exponential population growth, increased water demands, and skyrocketing water costs. Both agricultural and environmental groups are composed of individuals, as opposed to large governmental and corporate entities; have limited financial resources; and are unable to effectively participate in the water market. Unhindered, the water rights market would move water away from these “low-dollar” activities and toward users whose economic activities allow them to pay the highest price in dollar terms for the water. Both groups promote water uses that have benefits not only to them individually but also to society as a whole. Colorado’s system of allocation will have to be adjusted to allow the allocation of water to uses in the public interest if the state is going to successfully maintain and improve the natural environment to the degree likely to be demanded by its residents in the years to come. Extensive, coordinated use of groundwater, new infrastructure, and changes to water law and administrative practices will all be needed to deliver the state’s water supplies in a way that honors Colorado’s prior appropriation roots, supplies its 5 million residents, and implements its environmental policy goals.
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 Conclusion: A Warning and an Opportunit y The story of Colorado water law has been one of adaptation in response to increasing social and economic pressures. The Anasazi people (A.D. 900–1350) were the state’s first residents to cultivate crops and develop significant concentrations of population. They built the state’s first ditches and its first reservoir, Mummy Lake. Although their laws and customs related to allocation and distribution have been lost to time, the construction of these water management facilities doubtless carried some means of dividing stored water among competing beneficial uses. For centuries, these means of diversions and storage supported a thriving population in Colorado’s arid southwest region. However, depleted natural resources, population pressure, and severe drought drove the Anasazi into violent conflict. Eventually, these pressures caused them to abandon their homes and communities altogether, leaving behind only scattered shards to tell the tale of a once vibrant culture. The archaeological record reflecting the demise of the Anasazi civilization communicates a silent, stern warning to today’s Coloradans. The state’s natural resources are limited, and although they will dutifully support human activities to the very end of their means, there is a tipping point beyond which they can tolerate no more. At that point, social and economic conditions rapidly deteriorate. In our modern times, tremendous faith is placed in technological progress. We assume that whatever problem of scarcity is faced, society will develop a science to solve it and create a surplus where there was once need. This faith is warranted, to a degree. However, it must be tempered by the realization that our land has only so much to offer, regardless of human plans and designs. If Colorado is to successfully negotiate the water resources challenges it faces in the coming decades, its citizens must approach these issues honestly and cooperatively, with humility, gratitude, and deep respect for the land and water resources that sustain us. We cannot weather the storms ahead without a strong collective commitment to stewardship and a recognition that water law and policy, as a means to an end, is not static but can and should respond to societal needs and changing conditions. It is only by the application of these guiding principles that Colorado policy makers can develop long-term, sustainable plans that allow Coloradans to live within our natural resources means and preserve the lifestyle we enjoy for future generations.
 
 Notes 1. See Colorado State Archives, “Colorado Government,” http://www.colorado.gov/dpa/ doit/archives/arcgov.html, accessed November 9, 2008. 2. See 1881 Colo. Sess. Laws 142; Colorado Division of Water Resources, “History of Water Rights in Colorado,” http://water.state.co.us/org/history.asp, accessed July 2006.
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 3. See §§37-90-101 et seq., C.R.S; §§37-92-101 et seq., C.R.S. (Colorado Revised Statutes). 4. See Nolan J. Doesken and Roger A. Pielke Sr., “The Drought of 2002 in Colorado,” Colorado State University, Fort Collins, http://ams.confex.com/ams/pdfpapers/72906.pdf, accessed November 9, 2008. 5. See Colorado Water Conservation Board, Statewide Water Supply Initiative Report (SWSI), November 2004, §2.1.1. 6. See id. 7. See id. 8. See id. 9. See id. 10. See id. 11. See SWSI, §5.1.1.2. 12. See id. 13. See SWSI, §6.2. 14. See id. 15. See id. 16. See id. 17. See id. 18. See SWSI, §5.1.2.3. 19. See id., table 5-5. Assumes 1997 total irrigated acres of 3.4 million. 20. See SWSI, §6.2, figures 6-2, 6-3. 21. See SWSI, Executive Summary, p. ES42. 22. See SWSI, §2.2.2.2, table 2-8. 23. See id. 24. See Sworn Statements of Harry Pettee, Hurd W. Twombly, Charles Huffsmith, and George Hodson. Papers of Delph E. Carpenter and Family, Colorado State University Water Resources Archive, Morgan Library, Fort Collins, Colorado. 25. See Sworn Report of E. E. Baker, Irrigation Engineer on the Return Waters of South Platte River in Colorado, February 15, 1917. Papers of Delph E. Carpenter and Family, supra. 26. See Colo. Rev. Stat. §§147-19-1 through 15 (Supp. 1957). 27. See §§37-92-101 et seq., C.R.S. 28. See §37-92-102(2)(b)(d), C.R.S. 29. Estimated water in storage in the South Platte alluvial aquifer. See Morton W. Bittinger & Assoc. & Wright Water Engineers, Report on Engineering Water Code Studies for the South Platte River 3, no. 4 (August 1968), cited in Note, A Survey of Colorado Water Law, 47 DEN. L.J. (1970): 226, 327–328. 30. Id., 4. 31. See SWSI, Executive Summary, p. ES42. 32. See SWSI, §2.4, pp. 2–17. 33. See SWSI, Executive Summary, p. ES11. 34. See §37-92-102(3), C.R.S. 35. See §37-92-103(4), C.R.S. 36. See SWSI, Executive Summary, p. ES39. 37. See U.S. Constitution, 5th Amendment; Colorado Constitution, Article II, Section 15.
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 appendix
 
 Key Characteristics
 
 Rule: Tributary Water Geographic Definition: All waters of the state that have a substantial hydrologic connection to a natural surface stream. Surface streams and alluvial aquifers. Legal Definition: All waters that are not classified as Non-Tributary Groundwater, Not Non-Tributary Groundwater, Designated Groundwater, or Exempt Wells. Governing Act: Water Rights Determination and Administration Act of 1969, §37-92-101 et seq. (the 1969 Act). Adjudicatory Body: Water courts of the seven water divisions of Colorado. Key Documentation: Water court decree, well permits issued in reliance on water court decree. System of Administration: Strict prior appropriation, administered by the Office of the State Engineer.
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 EXCEPTION ONE: Non-Tributary and Not Non-Tributary Groundwater Geographic Definition: Groundwater geologically and hydrologically distant or distinct from the surface streams and alluvial aquifers. Legal Definition: Non-Tributary waters are those that do not influence the flows in a natural stream in a meaningful way, as defined by statute. Not Non-Tributary waters are those withdrawn from specified Denver Basin aquifers that do influence stream flows in a meaningful way but are nevertheless allocated differently than tributary waters because of their unique hydrologic characteristics and importance to the economy. Governing Act: Specific provisions of the Water Rights Determination and Administration Act of 1969, §37-92-101 et seq. (the 1969 Act) and the 1965 Ground Water Management Act (the 1965 Act). See §37-92-305(11), C.R.S.; §37-90-137(4)(6)(8)(9), C.R.S. Adjudicatory Body: Office of the State Engineer for well permits; water court for decrees. Key Documentation: For Non-Tributary Groundwater, a well permit is mandatory, and a water court decree is optional. For Not Non-Tributary Groundwater, both a well permit and a water court–decreed augmentation plan are mandatory. System of Administration: Groundwater allocated according to overlying land ownership based on an assumed 100-year aquifer life, rather than by the priority system. The Office of the State Engineer oversees permitting and administration. EXCEPTION T WO: Designated Groundwater Geographic Definition: Groundwater in (1) alluvial aquifers that do not underlie a flowing stream and (2) large bedrock aquifers in Colorado’s Eastern High Plains, the withdrawal of which has no more than a de minimis impact on surface water rights. Legal Definition: All groundwater in aquifers that have been officially “designated” by the Colorado Ground Water Commission. Governing Act: The 1965 Ground Water Management Act, §§37-90-101 et seq., C.R.S. Adjudicatory Body: Colorado Ground Water Commission.
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 Key Documentation: Well permits issued by the Colorado Ground Water Commission. System of Administration: Modified prior appropriation—protection of senior rights, maximization of economic benefit of the aquifer. Well permits issued by the Colorado Ground Water Commission and administered by the commission, the state engineer, and local ground water management districts. EXCEPTION THREE: Exempt Wells Geographic Definition: May be obtained in any aquifer statewide. Legal Definition: Small-capacity wells for domestic, stock watering, and low-intensity commercial uses in locations where other supplies are not available. Governing Act: Specific provisions of the 1965 Ground Water Management Act, §§37-90-101 et seq., C.R.S., and 1969 Water Rights Determination and Administration Act. See §37-90-105, C.R.S.; §37-92-602, C.R.S. Adjudicatory Body: State engineer. Water court adjudication is an additional option in areas outside designated basins. Key Documentation: Well permits issued by the Office of the State Engineer. System of Administration: Permits issued for specified low-intensity uses authorized by statute, which may be made for so long as supply persists. Wells are not administered for the benefit of surface rights or Designated Groundwater rights or as a part of the Non-Tributary or Not Non-Tributary systems.
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