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1. WATERSHED

I WAS FREAKING OUT. City bill in hand, I stomped outside to find my husband, James. He was in the garden, his lanky frame hunched over a tomato plant, steadying its metal supporting frame.

Our tomatoes are spectacular—plump, juicy, warm, nectarous treats. They are defying all climatological odds. We live in a high alpine desert. Hailey, Idaho, is located at slightly more than 5,300 feet of elevation. We get exactly sixteen inches of precipitation a year, much of it better for making ski tracks than raising crops. Our growing season stretches a meager seventy-five days between frosts. Word in the gardener’s row is that you should wait until all the snow has melted from the east face of Della Mountain before planting your seeds, or so says the ninety-year-old man who lives on Second Avenue. My experience suggests that the last tendrils of snow usually disappear from the slope around Memorial Day—many moons after our fellow gardeners in other parts of the country are gorging on tender young snap peas.

“How can we be using so much water?” I demanded. James stared at me. We had been having this same conversation at monthly intervals since we started irrigating in the spring—occurring, assuming I could find him, precisely a few moments after I opened our monthly municipal bill.

“Almost 30,000 gallons this month! We can’t do this! I can’t do this! This is wrong!”

He mumbled something about thirsty trees. I was writhing in distress, blanketed by the guilt of hypocrisy. What I couldn’t find the words, or perhaps the pride, to say out loud was, “I am the Water Deva, for Christ’s sake!”

In the Buddhist tradition, a water deva is a water spirit, connected to all liquids but felt most powerfully in association with streams, rivers, lakes, and the sea. Friends have long called me a “water goddess,” and truth be told, I’ve always felt like one. As a child, I spent untold hours perched on the granite outcrops of New England’s coastline, absorbing the nuances of the sea: the way the color of the water shifts toward gray with an oncoming storm; how flotsam gathers on eddy seams; the repetition in wave forms from the largest surges to the tiniest of ripples. I imagined myself a mermaid. The sea compelled me: my education was filled with logarithmic equations describing the arc of a beach form and first-order kinetics equations explaining microbial transformations of chemicals in water. Fittingly, I was born an Aquarian, and my nature shows all the characteristics—fiercely independent, individualistic, artistically and scientifically oriented.

By profession, I have felt compelled to be a Water Keeper. I have spent nearly a decade in the Wood River Valley of Idaho campaigning against water abuses, standing up for the larger interests of the community, and speaking for the fish, the damselflies, and the thirsty elk. I’ve become a public champion of the cause. I’ve conducted studies, taught at universities, and published papers. I’m asked to participate on boards. At times this work has put me on the opposite side of the table from developers, where I’ve spoken of declining aquifers, faulty water use estimates, and ill-gotten water rights. I’ve disclosed the ways in which models and calculations, and the assumptions on which they are based, are misguided or misleading. For this work, my experience and academic credentials—including a PhD in environmental engineering from MIT—have been questioned. Regardless, I am unable to sit by silently knowing what I know about the health of our waters and their diminishing reserves.

Yet there I was. We’d used almost 30,000 gallons of water in the past month of August irrigating both an organic garden and a plot of land that covers exactly 0.19 acre, not all of which is vegetated. I ran through the math in my head: say, 10,000 gallons for the first two months of the irrigation season, 30,000 for each of the remaining three grassy-happy months, and a much more stellar 2,500 gallons per month for the rest of the year. Multiply, add, and divide by 365 days to get our average daily water use. I came up with 308 gallons per day. Wait: divide by two to get our per capita consumption. Okay, 154 gallons per person per day. But this was obscuring the shorter-term rate: We had used an average of 1,000 gallons per day this past month, or 500 gallons each.

I exhaled a small sigh of relief. My behavior surpassed that of most slumbering yogis in nearby Ketchum and Sun Valley, who use an average of 767 gallons of water per person per day—according to a recent study by the U.S. Geological Survey—overwatering their expansive flower beds and rambling Kentucky bluegrass lawns. This thought provided only momentary relief, as it is my deeply held belief that 767 gallons per day is an unconscionable use of water. In fact, in all my research I had been unable to locate any other community using this much water. Anywhere. For reference, Las Vegas, the city that couldn’t exist were its water not imported from elsewhere, uses a mere 240 gallons per person per day.

A more reasonable comparison would be to benchmark myself against my fellow Americans (mean daily water use: 99 gallons per day) and Idahoans (mean daily water use: 263 gallons per day). I could cut myself some slack, because Idaho’s extraordinarily dry climate means additional water is required to cultivate anything other than sage. Yet knowing that the average person living in Mozambique subsists on slightly more than one gallon of water per day further demoralized me.

I was torn by cognitive dissonance. My list of rationalizations was long: My husband and I lived low on the food chain. We’d long taken the No Impact Man (and Woman) route, attempting like Colin Beavan (aka No Impact Man)—who chronicled his family’s year-long experiment living a zero-waste lifestyle in New York City—to live minimally. We tended and harvested our organic garden to provide for dinner all summer long and well into the fall. We rode bicycles around town as often as possible. We bought locally, notwithstanding the five-and-a-half-dollar price tag for a returnable glass bottle of locally produced organic milk. Our house was relatively small. We were thrift store gurus. I hadn’t bought a new couch in a decade. We hiked, we mountain biked, we camped, we river rafted, we skied. We communed with nature. I cried about dead animals, while my husband hunted them for organic, sustainably raised meat. My intellect struggled with my heart. We got it, or at least we both thought we did. Yet somehow, in my personal choices, I was failing the Water Deva test—the quest to live moderately, using water and other resources sustainably.

I couldn’t help but feel disappointed and frustrated. Seven years before, when I’d bought the lovely bungalow that would become our home, its south-facing windows had looked out on a small but well-tended perennial cottage-style garden, overflowing with mounds of purple daisies, pink peonies, and black-eyed Susans. The remainder of the property was covered in traditional Kentucky bluegrass lawn, punctuated by mature aspen to shade the house. Watering the lawn and garden required stringing a snaking web of garden hoses around the property, moving said sprinklers at the appropriate time—and being around to move those sprinklers—and cursing as I tripped over them. Yet I prided myself on using 1,000 to 2,000 gallons of water per month and once calculated my average use at 30 gallons per day.

However, I soon found my peripatetic ways did not lend themselves to gardening success. Departing for backpacking trips into the wilds of southeast Alaska’s Wrangell—St. Elias for a month at a time, heading to the beaches on the East Coast, or leaving in the fall for six weeks to teach about sustainable development in the Himalaya left me insufficient time, funds, and capacity to water my lawn, pull weeds, trim tree branches, and rake leaves. The most dramatic evidence of my inattention were the stubbly patches of scorched grass that seemed to be growing in size and appeared to be the first signs of desertification. My aspens, too, were ailing. In a panicked attempt to salvage the trees, I invited an arborist to assess them for me. He told me, “You need to water your trees, you know.” No, I didn’t know. Since when does anyone water their trees? (Oh, how naïve an East Coaster I was.)

So what did I do? I fell prey to the American Dream, blindly deciding that I would be more successful in managing my property—and avoid hours of dancing with rubber snakes—were I to have an in-ground irrigation system installed. Never mind that it would cost about $8,000. I didn’t even consider what it would do to my water use. I was too interested in being free to camp in Alaska to bother wasting a moment’s thought. The laziness of the consumer won out.

The irrigation system was installed at the start of one summer. I was pleased to avoid lining up friends to minimally water my lawn while I was away, and I was even more thrilled to be taking to the woods. It wasn’t until I returned to town at the end of the summer that my monthly city bill announced the implications of my sloth. I nearly choked—and not because of the cost. Total water use during August: 22,000 gallons. The price, in contrast: $59.

And now, with a husband in the house and a joint interest in seeing the Kentucky bluegrass replaced with edible plants and bushes—and, admittedly, pretty flowers—I saw that our water use had grown even higher. James was confident that, by retrofitting the irrigation system with drip lines to deliver water directly to new plants and crops in our raised beds, he could reduce our consumption. This summer’s numbers had proven him wrong. We had struggled with the difficult fact that doing the right thing, the thing we most want to do—convert grass to low-water species, food crops, or otherwise more appropriate vegetation—required time and money. Lots of it. And, like many, we suffered from a dearth of both. So now our Kentucky bluegrass continued to languish and we had increased our water use.

I announced emphatically, “This is going to change.”

The time had come to embark on a journey to live up to my Water Deva standards. To walk the walk—to swim the swim—I would surmount my personal hypocrisy, revamp the water and energy systems in my home, process my own wastewater onsite, examine the water footprint of the products I consume, and make appropriate choices. My mind was overflowing with ideas about gray water systems, residential-scale digesters, rainwater harvesting systems, low-flow showerheads, permaculture gardens, and wastewater reuse. This would be a methodical study. I would meter and measure, monitor and record. I would document associated trials and tribulations, revelations, ruminations, facts and figures, philosophy, and more. I would do so with honor and grace. How? I didn’t know. When? Soon. Perhaps after a few more toasty showers.


2. EDDY

MANY MONTHS AND QUITE A FEW toasty showers slipped by. Several of these were of the relaxing, sauna-spa variety, during which I slowly lathered my hair, shaved my legs, and put together shopping lists in my head: “Oh no! We’re out of coffee.” Rather than taking action, I was mulling over my dilemma. Perhaps this inertia was the curse of too much education, too many options, too little need. Depending on how you looked at it, I was in the fortunate or maybe unfortunate position of being a repository of facts, theories, anecdotes, and stories about water. I had been studying the issues for so long that I no longer saw water as solely the cool drink in my glass nor enjoyed it purely for an invigorating swim in a mountain stream. Thankfully, I still had the ability to appreciate those things, but layered on top of this sense of gratitude was always the nagging weight of knowledge: I had a pretty good understanding of what water really meant to us, our culture, our planet, and its ecosystems.

My mulling bordered on obsession. Like an autumn leaf gently swirling in a river eddy, my mind was cycling through all that I knew. Although I had never been a history buff, it seemed important here: many great civilizations—from ancient Rome to Babylon to the Maya—have perished due to resource limitations. Some historians and archeologists believe the failure of these particular societies was due largely to two common factors: burgeoning populations and water shortages. For its cultural sophistication and the suddenness of collapse, the failure of the Classic Mayan society in the lowlands of Mesoamerica between the eighth and ninth centuries AD remains one of the biggest mysteries in archeology. Spanish-born philosopher and Harvard professor George Santayana (apparently a very wise man) said, “Those who cannot remember the past are condemned to repeat it.” We seemed to be on the “repeat” track.

I pondered our contemporary situation: Globally, 12 percent of people lack access to safe water supplies, and nearly one-third of the population lacks modern sanitation. By comparison, an American taking a five-minute shower (that would be me) uses more water than an impoverished person in a developing country uses in an entire day. For women around the globe, lack of water is a tremendous burden: women collectively spend hundreds of millions of hours each day gathering water for domestic use. Gary White, cofounder of Water.org, estimates that the associated lost productivity is greater than the combined hours worked in a week by employees at Walmart, United Parcel Service, McDonald’s, IBM, Target, and Kroger. I tried to envision spending half my workweek hiking to the Big Wood River, gathering untreated water in a jerrican, lugging it home, and then getting sick from drinking it. It was hard to imagine.

While I pondered our plight, it seemed that no activity remained unadulterated, not even my daily outings with my furry friend, Clementine. Clem appears to be part Labrador retriever, part pit bull. She’s got the shiny black coat—albeit with shorter hair—of a Lab, combined with the ripping musculature of a pit, and somewhat smallish, silky ears.

Her physique makes for lively hikes. One day in late winter, I took Clementine to the trail out Greenhorn Gulch, just north of Hailey. Groves of aspen and clumps of streamside willows presented tiny, swelling buds, and a deep, musky smell emanated from the wet earth in the first hints of spring. At times the ground beneath my foot crunched with frost; at others, it gave way to squishy mud. A chipmunk squeaked—a siren’s call beckoning for a chase. Clementine went on the offensive, bounding into the brush, her powerful haunches propelling her like a pouncing mountain lion. Soon the scent of water—I can’t smell it, but she sure seems to—sent Clementine scampering down the trail. I caught up to her at the first beaver pond, where she was perched tensely on the edge like a loaded spring, waiting for the okay to dive in. I shooed her in. She belly-flopped into the water and began thrashing. She slapped her legs on the surface, splashing about and lunging for flying droplets with her mouth, yipping with excitement all the while. In this manner, she propelled herself along, moving in a circle as if her rudder were slightly off. She was a vision of pure joy. She seemed to be saying, “For the love of water.”

Finally I begged Clementine out and we continued up the trail. Despite the idyllic surroundings, my mind wandered back to my water “problem.” I reflected on the troubling issues in the United States: a study prepared for the Natural Resources Defense Council concluded that more than one-third of all counties in our country’s lower forty-eight states are projected to face higher risk of water shortages by mid-century due to climate change, with vast areas of the Southwest looking at extremely high risk of water shortages. I thought about the great Ogallala Aquifer. Running beneath portions of eight states from South Dakota to Texas, the Ogallala is one of the world’s largest aquifers (an aquifer is a permeable, water-bearing stratum of rock, sand, or gravel). Today it provides about one-third of all groundwater used nationally for irrigation and yields drinking water for the vast majority of the people living within its boundary. This massive complex of silt, sand, gravel, and clay-rock debris houses a wealth of water, the volume of which is estimated at nearly three billion acre-feet. This is enough water to cover an area slightly larger than the entire United States with water one foot deep (the term “acre-foot” is used to describe the volume of water that would cover one acre one foot deep, or slightly more than 271,000 gallons). Despite this seeming plenitude, somehow we are sucking the Ogallala dry, withdrawing water faster than it is naturally replenished by precipitation. Like a peevish child working on a milkshake with a straw, each year we withdraw from the aquifer about ten times as much water as is returned via recharge. (Recharge is the process by which water is returned to the saturated portion of an aquifer—that is, that part beneath the water table—usually via percolation through soils.) To date, we’ve sucked out nearly one-tenth of its water. In parts of Kansas, New Mexico, Oklahoma, and Texas, groundwater levels have declined more than one hundred feet since irrigation began in the 1940s, in some cases making pumping for irrigation impossible or cost-prohibitive. Where pumping has been extreme, the land above had actually lost elevation, in some places subsiding as much as nine feet. Certainly this is not a sustainable use of resources. It is akin to spending your principal rather than the interest on that principal, something most financial advisors advise against.

As I watched a red-winged blackbird hopping between the branches of an awakening willow, I thought: Here I am, along with the rest of my local community, helping to mine our water capital without regard for future consequences. If we were to continue this way, what would become of the beaver ponds?

That was only one hike. There were many others, and lots of time to think. Clem and I returned home that afternoon energized by some fresh air and a little exercise. I tried to balance the sense of wonder I routinely brought home from a traipse in the woods—wonder at the perfectly intricate, stellar-shaped icy crystals frozen in the mud, the conk-a-reeeee call of the red-winged blackbird, and the deep, blood-red color of bare willow branches painting the landscape—with the heaviness I felt in my heart about what we were doing to this sacred world. It was a lot to process.

Clementine didn’t seem as troubled. Instead, she started whimpering softly, eventually settling into a gentle growl. I looked at the clock. “Yes, it’s dinner time, Baby.”
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ONE DAY I FOUND MYSELF indulging my somewhat perverse curiosity about Las Vegas. For hours, I devoured accounts in books and newspapers and scanned ranting blogs and angry online campaigns: Sin City—full of lights, hotels, musical fountains, gambling, alcohol, prostitution—was the city that shouldn’t be. Isolated in the middle of the Mojave Desert, 150 miles from Death Valley—the hottest and driest place in North America—the Las Vegas Valley is home to a million and a half people. National Oceanic and Atmospheric Administration records suggest it receives a bit over four inches of precipitation annually and experiences summer temperatures that routinely exceed 100 degrees Fahrenheit. Its climatic conditions mean that the city must import the vast majority of the food and water needed for residents and visitors to survive, making it a most bizarre picture of unsustainability. For its ostentatious disregard of the rules of nature, morality, and religion, Las Vegas garners both strong ire and admiration. This makes for some interesting reading. The most disconcerting (though with no real connection to my water inquiry): a story in the Las Vegas Review-Journal about a police sting operation seeking to rid the Strip of the fifty “most prolific prostitutes,” based on their “propensity to engage in trick rolls, larcenies from the person, or robberies,” complete with a slide show of these unfortunate women. I wasn’t really sure what a trick roll was, but it sounded like the stuff of movies.

It amazed me that despite the unsustainability of the whole gig, Las Vegas continues on a merciless march to gain control of far-off water supplies. At the helm of this effort is Pat Mulroy, the savvy, unrelenting director of the Southern Nevada Water Authority. By all accounts, Mulroy is a no-nonsense powerhouse of a woman who has earned the title of the “800-pound gorilla” of western water. I had to hand it to her: she had made significant progress encouraging water conservation. Per capita water use has dropped by one-third since 1990. Some of the Las Vegas fountains run on recycled gray water. The efficient, school bus—sized tunnel washers that launder the casino linens have saved hundreds of thousands of gallons of drinking water per day.

These improvements notwithstanding, the region is teetering on the edge of disaster. Ninety percent of its water comes from the Colorado River, by way of Lake Mead. According to a 2008 Scripps Institute of Oceanography Study, with expected climate change and no change in future water use, there is a one-tenth chance Lake Mead could be dry by 2014, and a 50 percent chance that reservoir levels will drop too low to allow hydroelectric power generation by 2017 and that the lake will disappear entirely by 2021. The Pacific Institute concludes that stress on the Colorado River will affect not only the two million people in the Las Vegas Valley, but also the nearly thirty-five million people from Cheyenne, Wyoming, to Tijuana, Mexico, who depend on its flows to meet all or part of their water demand.

I thought back to a springtime road trip James and I had taken several years earlier to the shores of southern California for a surfing retreat. After hours of driving south from Idaho through the starkly beautiful valleys of the Great Basin in northern Nevada—sage-strewn plains ringed by the lofty peaks of the Ruby and Egan Mountains—we rolled into a tiny hamlet whose name escapes me. I caught sight of a makeshift sculpture by the side of the road and startled James by breaking the silence: “Turn around!” Compliantly, he slowed to the side of the road and swung a U-turn. The installation was an agglomeration of all things farm—pitchforks, a scarecrow farmer, hay bales, and irrigation piping—draped with a big sign: “NO to Las Vegas.” For what I had assumed was a politically conservative, rural outpost, this was quite some activism. Right on, ranchers! The structure was a physical testament to the ongoing wars between rural Nevada and Sin City, the most recent incarnation of which has been dubbed the “Las Vegas Water Grab” by opponents. The hotly contested plan proposes a 306-mile-long, eight-foot diameter pipeline and associated facilities to pump and export to Las Vegas 57 billion gallons of groundwater annually to supply nearly three-quarters of a million people. It all seemed more than a little crazy to me. It was a repeat of the early 1900s Owens Valley fiasco, one of the most notorious water grabs in history, in which Los Angeles seized control of the Owens River, diverted its water from the irrigated lands in the Owens Valley, and transported it 250 miles away to provide for Los Angeles’s burgeoning population. I couldn’t help but ask: What had happened to living within our means?

Like the disheveled crazy woman on the street corner, this was how I rolled: I had my own silent movie of strange thoughts looping in my head. More than once, James caught me spacing out. He seemed to tolerate my behavior well, probably because he himself was not immune to the occasional dinner table space-out session. These were of the completely obvious and entirely inappropriate type: mid-conversation, I’d wait for a suitable response, and none would come. When the silence became too much to bear, I’d look over and see his brow furrowed into a knot and his eyes seemingly focused on some speck on the table. What had happened to those deep, meaningful dinnertime discussions? When asked his thoughts, James often described a nagging event at the high school where he taught—an unfortunate kid with bad parents, a poorly behaved student who was disturbing his class, or an administrative edict that had teachers in a lather.

Sometimes James would ask me to share what I was mulling over. One day I told him all about Atlanta. Despite being located on the moist Eastern seaboard, Atlanta had dire water problems. It had just recently—and likely temporarily—averted a complete water crisis. In 2007 and 2008, a protracted drought combined with a booming population and little attention paid to water use had drained Lake Lanier, the city’s main drinking water supply, to within two feet of the its lowest level since first being filled in 1958. Atlantans were looking at only several months’ supply of water remaining. On top of this, the city was duking it out in court with the federal government, which had claims on the water for in-stream flows for the Chattahoochee River, and Alabama and Florida, which also shared the water source. These states claimed that Lake Lanier was never intended to provide drinking water for Atlanta. A 2009 federal court decision agreed, ruling that the only authorized purposes for the lake were hydropower, flood control, and navigation. The decision left Atlanta with two options: either get Congress to approve an increase in the share of water Atlanta takes from Lake Lanier or negotiate a similar agreement with Alabama and Florida—and do this by July 2012. The decision was subsequently overturned by an appeals court, allowing Atlanta to continue using water from Lake Lanier and leaving Alabama sure to appeal. The news, as of fall 2011, was that the region was still in drought; the water level in Lake Lanier was down nine feet and dropping one foot per week. There was no telling how far it would fall.

To listen willingly to all of this, James was a good man.

In my own community, the situation was not much different: we were fighting over water and recklessly overusing the supply, but we hadn’t yet reached crisis level. A number of years earlier, I had worked with two other scientists to jump-start a U.S. Geological Survey study of our local water resources. Together the three of us had agreed there was too little data to paint an accurate picture of the size and condition of our ground and surface water systems. I had had a sinking suspicion that the constant march of development was straining our water resources. Yet a sinking suspicion was not enough for our county to enact relevant land use policies and plans to prevent depletion of our aquifer. As the study results rolled in, they confirmed my fears: our groundwater tables were falling, and our river flows were declining. Despite these warning signs, however, we continue to water and water and water—turning the desert green and fighting over water rights.

You might ask, “What’s the problem when Earth is considered the Blue Planet, with almost three-quarters of its surface covered by water?” Well, the amount of fresh water available to drink, bathe, and manufacture goods is surprisingly small. Only 2.5 percent of all water on the planet is fresh, with most of that locked in ice or inaccessible as groundwater, leaving about 1 percent of all water on earth available for human use. This leaves about 3.7 quintillion—that’s eighteen zeros—gallons of available freshwater. Although this seems to be a ridiculously large number, there are several problems: (1) water is not evenly distributed, nor does its distribution match up neatly with our use patterns; (2) it is very easy to pollute—improper disposal of the used oil from just one oil change can contaminate a million gallons of water; and (3) we are routinely draining supplies in localities around the globe.

Water overuse is not our only problem. We blindly discharge myriad nasty wastes into the environment: toxic sludge from industrial processes, personal hygiene products, pharmaceuticals, heavy metals in stack gases, and nasty leachates from landfills. Inevitably, these compounds often find their way into the nearest reservoir of water—in soils, plants, streams, lakes, oceans, and the atmosphere. Dubbed the “universal solvent” for its ability to dissolve more substances than any other compound, water often receives these compounds easily. (This is why we’d prefer to rinse our dishes in water rather than in, say, milk.) The chemical properties of water make this so. Although water is neutral—that is, it has no charge—it comprises two positively charged hydrogen atoms and one negatively charged oxygen atom, covalently bonded (that is, sharing electrons) in a V-shaped molecule—a tetrahedron, to be exact. The shape of the molecule resembles Mickey Mouse’s head (oxygen) and ears (hydrogen). Because oxygen is more electronegative than hydrogen, it acts as an electron hog, pulling the shared electrons close. The result: a water molecule slightly negative on the oxygen end, and slightly positive on the hydrogen end.

The implications of this chemical configuration are not trivial. It is the reason water forms drops—its molecules pack together like a bunch of Mickey Mouse heads stacked one on top of another—and why it is so good at dissolving things—positively charged compounds are attracted to Mickey’s negatively charged head, and negatively charged compounds are attracted to Mickey’s positively charged ears. (No wonder Mickey is so popular!) It is responsible for many of water’s peculiar properties, including its high surface tension—think of the pain associated with belly-flopping into a pool—its high specific heat and high heat of vaporization, and a solid form, ice, that is lighter than its corresponding liquid.

These properties mean good things for our planet. High specific heat and high heat of vaporization allow water to buffer large temperature fluctuations and regulate the earth’s climate. High surface tension helps water to rise into plants via capillary action. Floating ice acts to insulate marine ecosystems during the winter. And water’s ability to dissolve a range of compounds—including salts, acids, sugars, alkalis, and gases—makes it the basis of life.

It is no euphemism, therefore, that water is the lifeblood of the planet, transporting energy in the form of carbon, nutrients, and messenger chemicals between ecosystem compartments—hydrosphere, biosphere, atmosphere—to make the world go round. The ease with which water transmits these compounds, however, is a double-edged sword: the pollutants we release into the environment seep throughout the planet with the very same ease. When we interfere with the pulse of the earth—by building mega-dams on the world’s great rivers or dumping wastewater into our seas—we marginalize Mother Nature’s ability to feed and cleanse herself. We all know the risks of blocking our arteries with saturated fats and filling our bodies with sugar. Why can’t we see that we are bestowing the same fate on our home?

Our ancestors—the Vedic in India, the Romans and the Greeks, the Eastern Buddhists—saw water in an entirely different light. They revered water as divine. They described it as “nectar” and “honey,” the “source of life,” the “generator of prosperity.” Rivers were worshipped as goddesses and believed to purify body and soul. Water symbolized purity, clarity, and calmness; it was given the respect it deserved.

We seem to be missing the point. As Steven Solomon so elegantly states in Water: The Epic Struggle for Wealth, Power, and Civilization, “An impending global crisis of freshwater scarcity is fast emerging as a defining fulcrum of world politics and human civilization.” Our impending crisis is a classic example of Garrett Hardin’s tragedy of the commons, in which individual decisions satisfy short-term, self-serving goals, but over the long term destroy a common resource. In the end, everyone—even the individual—suffers. This is exactly what every one of us is doing each time we make a decision about how to treat our water supplies (and our forests, our air, our fields). When we decide how much water to use to irrigate our lawns, how much animal waste to spill into rivers, and how many acres of permeable ground cover to pave, we are putting our common welfare—the health of our planet and the availability of clean water for all living things—at stake. In my mind, the proper role of the government is to put in place rules to safeguard our common heritage, particularly in the face of destructive, self-interested decision making. But clearly this isn’t happening. It seems, then, incumbent upon concerned citizens to not only make informed, responsible individual decisions but also to vote conscientiously and participate actively in the public process. This is the only way we will avoid a complete collapse of the commons.

Our political system is not the only one that is failing; we have a colossal market failure to boot. The price we pay for water in no way reflects the innumerable water-poisoning and -depleting externalities of our societal choices. Who is going to pay to clean up drinking water sources contaminated with nitrate from concentrated animal feeding operations? How will we cope when our aquifers run dry? What will happen when our fisheries are gone? Likely it will be those living downstream who bear the costs. They will endure either the health consequences of, for instance, drinking nitrate-laden water—consequences that include methemoglobinemia or “blue baby syndrome,” a condition in which nitrate binds to hemoglobin in place of oxygen—or the responsibility of cleaning up or replacing polluted or depleted waters. The sad truth is that replacing water is merely a shell game in what is more realistically a zero-sum situation. As National Geographic powerfully articulated in its October 1993 issue, “All the water that will ever be is, right now.” Ignoring this truth is pure folly.

Despite the evidence, we are doing little to stave off the crisis. Like frogs in a slowly boiling pot of water—although perhaps more daft, as modern scientists have largely discredited this amphibian analogy—we seem to be sitting around waiting for our water supplies to disappear (and the atmosphere to overheat). Take, for example, the price of water. I was paying less than $50 for something like 20,000 gallons of water—enough water to take about 800 hot showers, do 465 loads of laundry, or wash and buff out a sports car 200 times (if I had one and cared about its cleanliness). The city had recently begun metering residential water delivery and had implemented a tiered pricing structure, theoretically to encourage conservation. But the truth was, the pricing was inadequate to change behavior—at least, my behavior. In deconstructing my municipal services bill, I saw that a little more than eleven dollars—almost one-fifth of the bill—was attributed to a garbage charge. Another fifth of the bill went to two fixed fees, one for a water bond and the other for a sewer bond. Monthly wastewater charges were fixed, regardless of how much or how little wastewater I produced. This left about $18 in discretionary water charges. I did a few calculations to determine that, were I to cut my water use in half, I would save about four bucks—or approximately the cost of a grande latte. I was quite certain that the time, energy, and money that would be required to reduce my water use by 10,000 gallons would many times outweigh the four dollars. This didn’t seem to be a very effective rate incentive program.

Yet there were many reasons to believe that demand-side management (DSM) techniques, including appropriate rate structures, could and should be applied to water. From my work, I knew that providing clean drinking water and treating wastewater uses a lot of energy. The Electric Power Research Institute estimates that water and wastewater treatment account for about 4 percent of U.S. annual energy use—worth about $14 billion, as I calculated using U.S. Energy Information Administration data on the total value of U.S. total electricity use. This represents one facet of what we commonly call the “water-energy nexus”—the idea that water and energy are intricately linked, and so too are the costs. The California Energy Commission figured out that nearly all the savings of proposed energy-efficiency programs could be achieved for a bit more than half the cost by focusing on water efficiency instead.

Not only does it take energy to provide clean water, but water itself can be a source of energy. Hydroelectricity generation, which harnesses the kinetic energy of moving water, is the most obvious example, but there are others. Wastewater is full of carbon and nutrients and comes out of our homes at about 55 to 60 degrees Fahrenheit. Some more progressive wastewater treatment facilities are using anaerobic digesters to convert inorganic carbon to methane, which is then burned to produce power, in some cases not only providing enough energy to power the wastewater plant but also sending electricity to the grid. The heat energy embedded in wastewater can also be harvested to warm buildings, as was done at the downtown offices of law firm Lear & Lear in Salt Lake City, where heat pumps (aka poop pumps) were used to mine heat from the city’s underground sewer pipes and heat the Major George Downey mansion.

Electrical utilities have successfully employed DSM approaches as a way of offsetting the need for new generation capacity. These programs have been successful largely because they are cost-effective—the cost of energy-saving measures is less than that of capacity expansions and other avoided costs. Similar management techniques are now being employed in the water sector. IBM recently partnered with the city of Dubuque, Iowa, in the Smarter Sustainable Dubuque Water Pilot Study, in which, by deploying smart water meters, they successfully incentivized people to reduce their water use. It seems that, if nothing else, knowledge drives change. And although these water programs are worthy because they conserve resources, their economics are not clear. Among other considerations, water is often dirt cheap, and the cost to the consumer is nominal—even when used in exorbitant amounts. The situation in which these programs can be really cost-effective is when communities are seeking new water supplies. In my own hamlet, city leaders were weighing whether to accept some eight hundred acre-feet of water from a developer in lieu of annexation fees—essentially purchasing the water, for as much as $3.5 million. Using figures from a study conducted by Western Resource Advocates, I determined that saving the same volume of water rather than purchasing it would cost the city a fraction of the cost—somewhere between $34,000 and $460,000. It would be interesting to see what they decided to do; it was clear where I stood.

As an exercise to understand my own situation, I evaluated the financial benefit of halving my monthly energy use and compared it to the benefit of halving my water use—the aforementioned four bucks. The results were instructive: cutting my monthly energy use in half would save me $55, a little bit less than half of my current bill. With this savings, I could probably buy fourteen lattes rather than four. If nothing else, it further confirmed that water is absolutely underpriced. And here was another interesting fact: although I would see virtually no direct personal financial benefit to reducing my water use, if everyone in town were to do the same, our community might realize aggregate savings in the way of reduced electricity costs for wastewater treatment, avoided water rights expenses, and, eventually, avoided capacity expansions. And benefits would ensue to the planet. It was clear that as a society we needed to figure out how to better align these costs, benefits, and incentives to encourage meaningful conservation. Certainly, had money been the only reason I was working to reduce water use in my home, my water bill would not have even moved the dial.

I was not the first to ponder why it is that we so obviously and completely undervalue water. In economic circles, this conundrum actually has a name: the paradox of value or, perhaps more interestingly, the diamond-water paradox. The contradiction is that although water is more useful than diamonds—in fact, it is essential to life—diamonds command a significantly higher price in the market. In the United States, tap water—arguably the best and cleanest source of water—sells for about two hundred-thousandths of a cent per ounce, whereas a diamond costs over $800,000 per ounce, or 53 billion times more than water. (These calculations assume that water costs about $0.002 per gallon and a one-carat solitaire diamond fetches about $6,000, with one carat equivalent to 1/142 ounce).

I continued to find it all a bit shocking, really. What was this all about?

The Paradox of Value, classically presented by the philosopher Adam Smith in An Inquiry into the Nature and Causes of the Wealth of Nations (1776), stipulates:


The things which have the greatest value in use have frequently little or no value in exchange; on the contrary, those which have the greatest value in exchange have frequently little or no value in use. Nothing is more useful than water: but it will purchase scarce anything; scarce anything can be had in exchange for it. A diamond, on the contrary, has scarce any use-value; but a very great quantity of other goods may frequently be had in exchange for it.



Economists later explained this apparent paradox in terms of marginal utility, or that value derived from a good’s most important use. In his classic example, Austrian economist Eugen von Böhm-Bawerk described how a farmer might value his grain: With one sack of grain, he will make bread to survive. With a second, he will make more bread in order to be strong enough to work. A third sack of grain will allow him to feed his farm animals; a fourth, to make whiskey; and a fifth, to feed pigeons to entertain himself. If one of his bags is stolen, he won’t reduce each activity by one-fifth; rather, he will forgo feeding the pigeons. Hence the value of the fifth bag of grain is equal to the satisfaction he gets from feeding the pigeons. Similarly, were he to have only four bags of grain, the value of that fourth bag is the value of his whiskey; the third, the value of his farm animals; the second, his strength; and the first, his life. This incremental decrease in value with each additional unit describes the marginal utility curve.

As applied to water and diamonds, the total utility of water to people is tremendous, yet because it is in such large supply we perceive the marginal utility of water to be low. In contrast, diamonds are relatively rare and therefore command high marginal utility. Our perception, however, fails us. On this watery planet of ours, we carry a false sense of abundance. Water may be abundant, but again, less than 1 percent of all water on the planet is available for consumption. (Recall the line in The Rime of the Ancient Mariner by Samuel Taylor Coleridge: “Water, water, every where, nor any drop to drink.”) Further, we can’t directly observe our groundwater tables plunging, notice the estrogen-mimicking compounds filling our natural waterways, or fully understand the way in which our everyday behaviors cumulatively deplete and degrade our rivers and streams, seas and oceans. As a result, we seem to remain blissfully ignorant—or worse, to willfully disregard the signs and the science—as we rapaciously consume this life-giving resource.

This raises a deeper question: why do we possess such a sense of dominion over the planet and her resources? In Wilderness and the American Mind, renowned scholar Roderick Nash examines the basis and history of our intellectual, spiritual, and psychological relationship with wilderness, suggesting that European settlers instinctively understood wilderness as “something alien to man—an insecure and uncomfortable environment against which civilization had waged an increasing struggle.… Its dark, mysterious qualities made it a setting in which the prescientific imagination could place a swarm of demons and spirits.” Wilderness was something to be tamed. Nash further explains that with the rise of the conservation movement at the turn of the last century, this attitude began to shift. Advocates for wilderness recognized the psychological benefits of time spent in unfettered wilderness—a satisfaction of the need for solitude, peace, aesthetic rapture, and freedom—needs that were suppressed by the confines of civilization.

The conservation movement notwithstanding, on balance we continue to act in a manner that reflects a need for dominion—born of a deep insecurity perhaps. In his conservation manifesto A Sand County Almanac (1948), Aldo Leopold attests that:


Conservation is incompatible with our Abrahamic concept of land. We abuse land because we regard it as a commodity belonging to us. When we see land as a community to which we belong, we may begin to use it with love and respect.… Such a view of land and people is, of course, subject to the blurs and distortions of personal experience and personal bias. But wherever the truth may lie, this much is crystal-clear: our bigger-and-better society is now like a hypochondriac, so obsessed with its own economic health as to have lost the capacity to remain healthy. The whole world is so greedy for more bathtubs that it has lost the stability necessary to build them, or even to turn off the tap. Nothing could be more salutary at this stage than a little healthy contempt for a plethora of material blessings.



These were prescient words in 1948. It has only gotten worse—much, much worse.

It seems we need a philosophical shift to a paradigm in which water is properly revered and safeguarded. Perhaps we should take a page out of our ancestors’ book: their cultures viewed water entirely differently—bestowing on it a sublime role in cleansing and devotion ceremonies. How have we lost sight of this ancient wisdom? The diamond-water paradox would most certainly be resolved immediately were any one of us to find ourselves in the Syrian Desert without a drop of water. Without hesitation, we’d all trade our diamond wedding rings—or those of our wives, grandmothers, mothers, or best friends—for a life-saving jerrican of water. Perhaps, then, we should rethink the value we place on clean water before we find ourselves lost in a desert. I was certainly rethinking my relationship with water—and doing so ad nauseam. Ask my husband. In fact, with all the knowledge that was swirling around in my head, I was beginning to doubt Eve’s decision to eat the forbidden fruit from the Tree of Knowledge.
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