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Only when . . . the last stream has been poisoned will you realize you cannot eat money.
		—Cree proverb

	

	The twentieth century was about oil but the twenty-first century will be about water.
		—consumer advocate Erin Brockovich

	

	Spring water is justice, colourless and clear.
		—Swedish poet Karin Boye, 

		translated by Jenny Nunn
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Introduction: You Just Turn on the Faucet, Right?

	When you get up in the morning and turn on the faucet of your bathroom sink, you can probably trust that water is going to flow out through the tap. The same goes for the showerhead, the kitchen sink, the toilet, the garden hose, the dishwasher. You may not know where the water comes from, exactly, or how it’s been treated, but you expect clean, safe water to flow, like magic, whenever you need it.

	But imagine waking up one day and finding there isn’t any water flowing through the tap—or the water coming out of the faucet is toxic. No water to brush your teeth, shower, or flush your toilet. More importantly, no water to drink. And it’s not just your house that’s affected. There’s no water flowing out of your neighbors’ faucets, either. In fact, your whole town has lost its access to water. What would you do?

	You’d probably manage pretty well during the first hour—or even the first day or two—with the liquids you stockpiled in your home. But as the days go on, the difficulty increases. Store shelves empty in town after town as everyone competes for bottled water. If the scarcity continues, you may have to survive on government deliveries of rationed water that might not be enough to meet all your needs.

	How many days could go by before you would panic? What if there was no water to drink or use for bathing for weeks, months, or even years?

	This isn’t a far-fetched scenario. In fact, it’s happening in places all around the world—from Flint, Michigan, to Cape Town, South Africa.

	And this loss of water isn’t just inconvenient. It’s life-threatening. There are many things we could live without, but water isn’t one of them.

	Water Is Life

	Wenona T. Singel is a citizen of and the chief appellate justice for the Little Traverse Bay Bands of Odawa Indians. In the fall of 2018, she lent her voice in Flint, Michigan—the site of a severe ongoing water crisis—to the discussion about the need and right of all living creatures to have access to clean water. “In the Anishinaabe culture, water is sacred—water is life,” Singel said. “Water has its own spirit.”

	Members of her tribe and other Indigenous cultures believe that water is a living being with a spirit that deserves respect. Modeling the beaded Thunder Woman on the medallion she wore around her neck, Singel spoke with clarity and conviction about our relationship with water, saying that it is with each of us inside the womb of our mother and is released when each of us is born.

	This view of water as a life-giving force is reflected in the “Waters” section of Ohenten Kariwatekwen, often called the Haudenosaunee Thanksgiving Address. The title means “words spoken before all others,” and the address is recited at the opening of important gatherings. This translation is of the Mohawk version that was published in 1993 by the Six Nations Iroquois Cultural Center in Onchiota, New York: “We give thanks to all the waters of the world for quenching our thirst and providing us with strength. Water is life. We know its power in many forms—waterfalls and rain, mists and streams, rivers and oceans. With one mind, we send greetings and thanks to the spirit of Water. Now our minds are one.”
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		Wenona Singel shares how the water crisis affects everyone, especially Tribal nations.

	

	As the address says, water is life. We all need it to live, and not just for showering, brushing teeth, or flushing the toilet. About 60 percent of the human body is made up of water, and every human cell needs water to function. Water is crucial for circulation and digestion, and for transporting nutrients to every part of the body. In normal circumstances, a person can live roughly one week without water. In extreme conditions, like desert heat, that timeline is shorter.

	And humans aren’t alone in terms of relying on this precious resource. Water is essential to all life on planet Earth, from the largest elephant that drinks about 50 gallons (189 liters) each day to the small desert spadefoot toad, which wraps itself in a mucous membrane to conserve water while estivating underground until it emerges ten months later after a rainstorm.

	We also need water to create the energy that powers our lives and all the products we use and eat. Every power plant uses water. Every farm uses water. Every industry uses water. It takes 1,400 gallons (5,300 liters) of water to produce a single meal of a burger, fries, and a soft drink. How? Water is used to grow the food and supply the drink for the cows. Water is used to grow the potatoes for the fries and power the machinery at the plant that turns those potatoes into fries. Water is used directly not only in the soft drink but also in the industrial process of producing the can or bottle that contains it. And it’s not just food that sucks up water—it takes over 2,000 gallons (7,570 liters) to produce one pair of jeans, and it requires three times more water to make a plastic bottle than the water it contains.

	Then there’s all the water we use in our daily lives. The average person in a developed country uses about 60 to 80 gallons (227–302 liters) of water each day for washing, drinking, cooking, and flushing the toilet. It takes about 25 gallons (95 liters) of water for a ten-­minute shower, and a single toilet flush can use up to 7 gallons (26 liters).

	These water requirements might all be fine if there were a never-ending supply of water. But there isn’t, and people all over the world are feeling the strain and finding themselves without enough fresh water for them to live comfortably.

	The Water Crisis

	The world is home to nearly eight billion people. According to UNICEF, approximately six thousand children die each day from unsafe drinking water and poor sanitation. In addition, UNICEF reports that worldwide, children under five years of age are roughly twenty times as likely to perish from water-related illnesses as from armed conflicts.

	In the United States alone, more than two million people live without running water and indoor plumbing, including many families on the Navajo Nation reservation in the Southwest. There are people in California and New Hampshire who have turned on their faucet to find their taps dry, while families along the Texas-Mexico border worry they won’t have enough water to fight fires.

	Stories about the lack of water are coming from around the globe, not just the United States. In South Africa, residents of Cape Town have wrestled for years with preventing Day Zero, the day the city could run out of water. In India, the country’s sixth-largest city, Chennai, resorted to a token system to ration water in 2019 when taps there ran dry. And in Kenya, women and young girls walk miles to reach wells in the sub-Saharan Africa heat to get water for their families each morning. When they reach the well or watering hole, they jockey for position, often competing with cattle and honeybees for each sip. They fill buckets, cans, or bottles, then walk the same hot miles home, careful not to spill a single, vital drop. Globally, clean water is out of reach for almost two billion people, causing many women and children to have to walk on average 3.5 miles (5.6 kilometers) to get water each day.

	Other people, like families in Flint, Michigan, have suffered from a different type of water stress—toxic water. Their drinking water was poisoned in 2014 by lead and harmful bacteria when the city changed the water supply from water sourced from Lake Huron and the Detroit River to the Flint River. Residents in a town in Pennsylvania found their water was poisoned with chemicals used in the process of extracting natural gas. A half million people in Ohio discovered their water had been contaminated by agricultural runoff. And residents in upstate New York learned that the water they had been drinking for years contained chemicals used to make plastic at a nearby factory.

	Stories involving water scarcity or toxicity are all around us. Hardly a day passes when there isn’t a story, or multiple stories, about water in the news. Some of these stories are obvious—those about drought, pollution, or contamination. They are the stories with the word water right in the headline.

	But water is an integral part of many news stories that don’t at first glance seem to be about water. There are stories of refugees in South America fleeing areas that can no longer support farming because of drought, or wars that started partly because of conflict over the scarcity of water.

	Many stories filling our news feeds make it clear: Water is in crisis. But why? Before we can understand the current water crisis, we must look at our water infrastructure—how for millennia humans have harnessed this precious resource for everything from irrigating crops to milling grain to quenching our thirst.

	Our Water Infrastructure

	Water is everywhere. As the Haudenosaunee Thanksgiving Address signals, it fills our oceans, our rivers, and our streams. It flows deep under the earth. It moves through a cycle of use and reuse, with value all along the way. It is our drinking water, wastewater, stormwater, and gray water. It falls as rain, sleet, and snow. And for thousands of years, we’ve innovated ways to bring water to villages and cities.

	Aqueducts were built by early civilizations in Egypt and India to transport water to populated areas, enabling people to live some distance from a direct water source. Instead of living and planting crops near a well or collecting rainwater, people could settle in more urban areas and have water delivered to them via human-made pipes and channels.

	Roman aqueducts constructed between 312 bc and ad 226 were engineering marvels. They carried fresh water through pipes, tunnels, canals, and bridges to ancient cities for drinking, bathing, and irrigation. They supplied Roman villas, gardens, farms, city baths, and fountains, and they were a source of water for up to a million Roman people.

	Much of the modern water system in the United States has been built on the principles that those ancient civilizations used: A series of pipes and canals bring water from lakes, rivers, or beneath the earth to towns and cities. America’s rapid transformation during the 1800s from an agrarian nation to an industrialized one spurred the development of this infrastructure. Urban areas like New York City moved away from obtaining water from shallow wells or small reservoirs within the city to importing water from outside it to meet the demands of a growing population. And the water had to be clean. In 1908, physician and water treatment expert John Laing Leal, from nearby New Jersey, developed the use of chlorine to disinfect the country’s water supply, and today we have more treatment methods.

	Our modern water infrastructure—a sophisticated system that utilizes pipes, storage facilities, and treatment plants—is the result of thousands of years of technological innovations. But this infrastructure is also deeply flawed.

	
	The Urban Water Cycle
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	The classic model of a freshwater cycle shows how surface water in lakes and rivers evaporates to become rain, which falls on the earth. The rainwater makes its way back into lakes and rivers and then the cycle begins all over again.

	Similarly, the urban water cycle describes the process by which water moves through developed areas. Surface water or groundwater is pumped up through wells and passes through water treatment steps in an effort to remove any harmful impurities, like microorganisms. After treatment, the water is distributed through pipes into the city. It is often stored in water towers, sometimes on the roofs of buildings. Citizens use the water for drinking, washing, and other needs. The water leaves our homes through drains and toilets, and the wastewater is cleaned at a treatment facility. Once cleaned, the water reenters the environment.

	

	Causes of Crisis

	Our water infrastructure faces numerous challenges. Over time, pipe systems, or waterlines, can become compromised by leaks and corrosion. Water treatment must combat industrial and agricultural pollution. Growing populations demand more water from finite sources. Each of these stresses creates a web of problems.

	For example, aging pipes with leaks and other damage can lead to water contamination. When waterlines break, chemicals from industry and other sources can leach into the system. Poor pipe maintenance and water treatment can cause lead and bacteria to enter the water, contributing to rampant health concerns for communities, especially smaller and disadvantaged locales that don’t have the funds to replace their pipes.

	More than a century of water management in the United States has also disrupted the natural flow and storage of water. The use of dams, pipes, and drilling has drawn water away from communities that need it. For example, in the early 1900s, the federal government subsidized drinking water and irrigation for settlers in the West. This program, however, often created hardships for Indigenous people like those of the Navajo Nation.

	Many communities have insufficient water infrastructure (the pipes and related equipment necessary to get water from its source into homes and other buildings). In the 1950s, for example, waterlines were not laid down in African American neighborhoods in Zanesville, Ohio, as they were in white areas. Rural Latinx farming communities, like Seville and East Porterville in California’s Central Valley, were discouraged from incorporating because they had “little or no authentic future.” This disqualified them from receiving funding for water infrastructure programs. In addition, Indigenous households have a long history of infrastructure challenges. The 2019 Closing the Water Access Gap in the United States national report signaled that these households are nineteen times more likely to lack indoor plumbing than white households. Although many of these injustices took place in the past, they’ve had a long reach and continue to adversely affect many communities.

	Another factor pushing us to the point of crisis is population growth. The number of people on planet Earth increased from one billion in 1800 to nearly eight billion in 2020. That increase is straining access to an ever-decreasing resource. Although our planet is 70 percent water, more than 96 percent of that water is salt water, which—unless it goes through the desalination process to remove the salt—cannot be used for drinking or agriculture. That means that eight billion people compete for the remaining 4 percent of Earth’s water. This rapid growth in demand also increases the pressure on the aging infrastructure.

	Climate change is another contributing factor. Warming temperatures cause drought around the planet, freshwater glaciers melt into the oceans, sea level rises, and rivers dry up. Severe weather wreaks havoc far and wide. Violent storms create water runoff that doesn’t soak into the soil but instead flows out to the sea or contaminates freshwater supplies. The world’s wet regions are getting wetter, and the world’s dry areas are getting drier. These changes heighten water stress, causing risks to human health, food supplies, and economies while also compromising the environment.

	And much of the fresh water that remains is being polluted. Industrial, agricultural, and pharmaceutical waste is seeping into our water supply. Lead infiltrates the water from untreated or aging pipes. According to the United Nations (UN), as of 2020, more people worldwide were dying each year from contaminated water than from all forms of violence, including war.

	What Might the Future Hold?

	Comparing the ratio of the water that we use with the supply of available water around the globe makes it possible to predict upcoming water stress for each country in the world.

	The Water Resources Institute, based in Washington, DC, warns that if water usage rates continue on their current course, in 2040 the ratio of withdrawal of water to supply will soar over 80 percent in North Africa, the Middle East, Spain, and Chile, regions that are already experiencing droughts or other water stress. In addition, many other countries, including the United States, China, Australia, India, and Italy, will also face serious challenges unless changes in water usage and climate action occur.

	This global stress is predicted to leave millions of people without enough water to meet their needs.

	Time for a Closer Look

	We are in trouble. Water is required for all life on Earth. Having access to water is defined as a human right. But how can we assure that everyone has access to it, given the many problems we’re facing?

	It’s time to take a closer look at the water crisis and how it has played out in communities around the globe. By gaining a deeper understanding of the problems, we can build toward possible solutions. [image: Icon of water drop]
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Chapter 1: Getting the Lead Out—Water Infrastructure Problems

	The quality of the water that flows out of your tap depends on how the water was initially treated as well as the construction of the pipes that it passed through to reach you.

	If you have municipal water—water that is supplied to all homes and businesses from a central source, like a reservoir—it follows a pathway through pipes from the source to the treatment facility to your home. The treatment facility has filters and chemicals that clean the water before it reaches you. Once there, it enters your plumbing and eventually arrives at your tap.

	Problems along the water’s pathway, however, could make your water unsafe. Old pipes can deteriorate and release compounds and minerals that pollute your water. Ideally, pipes should be treated with chemicals and coatings so that they do not leach toxic chemicals like copper, iron, or lead into the water supply.

	Many pipes underneath our streets and in many older homes were cast with available materials deemed safe at the time of construction. In the United States, lead was commonly used for both service-line pipes that connected water mains to homes and in the solder that was used to connect pipes. Lead, however, is toxic.

	Cities began moving away from using lead service-line pipes in the 1920s, and, by the 1950s, most pipes were made from other materials, such as copper or steel. Lead pipes were, however, approved by national plumbing codes into the 1980s. And there are still plenty of lead pipes remaining underneath the streets of America and in household plumbing fixtures. Replacing all the pipes of a city or town is expensive and not every community can afford such a large project. But if not treated properly or removed, lead pipes endanger the health of everyone who drinks the water flowing through them.

	In 1986 and 1996 the United States Congress amended the Safe Drinking Water Act. Both of these amendments further protected citizens from lead in plumbing fittings, fixtures, and pipes. Congress passed the Reduction of Lead in Drinking Water Act (RLDWA) in 2011. This legislation lowered the allowable amount of lead that can be found in items defined as lead-free. The 2011 RLDWA provided further protections as well, but it also permitted exceptions for fixtures that do not supply water for human consumption, such as toilets.

	Lead: The Silent Killer

	Lead is one of the most hazardous water pollutants. It’s a neurotoxin, which means it damages the human neurological system. High levels of lead contribute to behavioral changes, developmental disabilities, increased cardiovascular risks, and cognitive impairment. High blood pressure and kidney damage in adults can also occur. Even short-term overexposure to lead can cause abdominal pain, memory loss, tingling in the hands, and other symptoms.

	Children are at the highest risk for lead poisoning. It is especially harmful to their developing brains and, as exposure builds, can contribute to cognitive problems, including learning difficulties and attention deficit disorder.

	Lead is particularly insidious because it is odorless and tasteless in water. Often, water is not tested for lead until health problems develop and lead is found in the patient’s blood.

	And there isn’t a quick cure for lead poisoning. There isn’t a pill that can erase the damage that comes from exposure. There are only treatments, such as chelation, that can offset very high lead levels in blood. For the most part, doctors can only raise awareness and work to limit future exposure.

	If lead concentrations exceed 15 parts per billion (ppb) in more than 10 percent of taps sampled, the US Environmental Protection Agency (EPA) requires public notification and service lines replaced. But sometimes, the public isn’t notified until much too late. That’s what happened in one of the most publicized and galvanizing water stories in recent years: the water crisis of Flint, Michigan.
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		Case Study: Flint, Michigan—Ground Zero of America’s Water Infrastructure Crisis

		The effects of lead is [sic] insidious, But I don’t want you to pity us, Or to get rid of us by poisoning us. But to use your might to do what’s right, Equal protection of the law is a civil right, Redistribution of resources will change our plight. —From “The Menace of Lead” by Bunyan Bryant, Ph.D., professor emeritus, University of Michigan, and an environmental justice scholar and researcher

		

		At first glance, Flint looks like many other small cities in the United States. Its downtown has shops, restaurants, and a historic theater for plays, concerts, and movies. Cars park along the main street and people hurry to and from appointments. The city boasts the second-largest art museum in the state and a robust state university campus community.

		But beyond downtown, in the nine wards where people should be living, it’s clear that Flint has scars. The first were inflicted when the largest manufacturer and employer, General Motors (GM), and other manufacturing businesses began leaving the city in the 1980s and caused sweeping unemployment—and more recent ones followed with the water crisis.

		Once called Vehicle City because half its population worked at the GM plants, many streets in Flint are now filled with skeletons of scorched, empty homes with weed-choked gardens and vacant lots where houses once stood. By 2018, only one or two homes were still occupied on some ward streets. Stores were shuttered. The frustration of residents was signaled by the empty water bottles littering the lawn of city hall near the bronze statue of an assembly line autoworker. The statue symbolized the perseverance of Flint’s past generations who had fought for labor rights and helped create the middle class in the United States.

		What went wrong in Flint? Like so many cities, Flint had an aging water infrastructure. When the city’s water source was switched in April 2014, lead from the improperly treated pipes leached into everyone’s water supply. Residents were not notified until after the lead was in their bodies.

		The Flint River

		“So later this spring, we will all be drinking Pure Flint Michigan Natural Mineral Water,” Flint mayor Dayne Walling said in his State of the City address in March 2014. “The new water will be properly treated, lightly fluoridated, and will taste slightly different than the water from Lake Huron that came through Detroit. Pure Flint Michigan Natural Mineral Water.”

		Flint’s finances were in dire shape after the loss of manufacturing by GM and others. The tax base was dwindling, and the cost of supplying water to residents was rising. To save money, city officials decided to switch water companies from Detroit Water and Sewage to the Karegnondi Water Authority. Before the new connection to Karegnondi could be built, the city turned to the Flint River as a temporary water source.

		In his address to Flint residents, Walling put a great spin on the cost-saving measure. But the truth was, using Flint River water was risky. All river water is exposed to unwanted particles, microorganisms, and organic matter that can enter the water easily. Flint River also had a history of pollution from the abundance of local manufacturing facilities, and it has long been naturally high in corrosive chloride that can eat away at lead water pipes—which was especially bad for Flint. Although lead pipes were banned from use in US plumbing systems in 1986, Flint was one of the many cities with older water infrastructures that incorporated them.

		Still, the plan went ahead. An engineering firm was hired to prepare the Flint Water Treatment Plant for Flint River water, and Flint Emergency Manager Darnell Earley stated in a March 2014 letter: “We expect that the Flint Water Treatment Plant will be fully operational and capable of treating Flint River water before the date of termination [with Detroit Water and Sewage].”

		When the switch occurred, residents complained about the taste, the color, and the rotten-egg smell. But they didn’t know it lacked appropriate treatment of the corrosive river water to ensure drinking-water safety, despite Earley’s assurance. To save money, phosphoric acid—a chemical that inhibits iron pipe corrosion and prevents lead from leaching—was not added.

		So what happened when Flint River water began flowing through the pipes? The chloride corroded the pipes, and toxic lead leached into the water. The people of Flint drank, and also bathed or cooked with, lead-contaminated water. The corrosive water damaged dishwashers, washing machines, and plumbing throughout the city. More seriously, lead entered the bloodstream of everyone who drank the water.

		Remember—if lead concentration exceeds 15 ppb in more than 10 percent of taps sampled, the US EPA requires public notification and service lines replaced. Lead levels in Flint exceeded this by twenty times for some homes tested in 2015, with several testing over 100 ppb and one water sample exceeding 1000 ppb. Lee Anne Walters’s Flint home was reported to have a lead content of 104 ppb. The testing of 252 out of 300 samples were shipped to Virginia Tech for analysis. Their conclusion found such high lead quantities that Flint water should have failed to meet the EPA Lead and Copper rule. And yet it would take state officials more than a year to inform the public about the high lead levels.

		All the while, Flint residents continued drinking contaminated water and also using it for bathing and cooking.

		The Discovery

		While local and state officials kept silent, Dr. Mona Hanna-Attisha, a pediatrician at Hurley Medical Center in Flint, revealed the disaster in early autumn of 2015. She was first alerted to a potential problem by a former EPA employee who told her that water engineer and college professor Marc Edwards and his Virginia Tech team had studied the water and found high levels of lead in the homes of Flint residents. Until that chance conversation Dr. Hanna-Attisha had had no idea of the potentially dire situation. After all, it wasn’t unusual for kids growing up in older homes with lead paint to experience some exposure. Even when her patients had shown signs of lead exposure, she hadn’t connected the problem to Flint’s drinking water. But she soon discovered that some cases she was seeing in her general practice were different: They were originating in the city’s drinking water.

		Many Flint babies had their blood tested when they were one and two years old as a regular practice. When Dr. Hanna-Attisha investigated the health records of babies born before, during, and after the water switch to the Flint River to discover any abnormalities in their lead levels, she found a spike that the health department had not reported to the public.

		Once she made the connection, Dr. Hanna-Attisha couldn’t keep silent. She urged everyone to stop drinking Flint water at a press conference in September 2015.

		Testing began throughout the city, revealing a water crisis of epic proportions that had an impact on everyone in Flint, young and old. Governor Rick Snyder released a plan in October to provide free filters and water testing for Flint residents.

		Putting Fire to the Kettle

		The water in Flint resident Tia Ivory’s bathroom faucet measured 376 ppb of lead and 1150 ppb of copper in 2016. Both elements were dangerous to her health. Her kitchen results were significantly lower, at 27 ppb of lead and 170 ppb of copper, but they were still far above the EPA’s approved percentages. Ivory’s lead levels were so high that US Surgeon General Vice Admiral Vivek H. Murthy visited her home in February 2016. It turned out that her 48507 Flint zip code had one of the highest lead levels in the city.

		How do you stay clean and healthy when you can’t use your water to drink, bathe, or cook for days, weeks, months, or years? Tia Ivory and her neighbors—many of whom were already suffering from lead poisoning—had to figure that out.

		In February 2016, the city hired contractors to begin replacing the pipes. Water bottles were distributed to residents to be used for all their water needs in the meantime. It was difficult, however, to shower, wash their hands, or cook with bottles of water. To keep her teenage son healthy, Ivory sent him away from Flint to live with his dad.

		Two years after Murthy’s visit, Ivory’s water was still not clean. Although the city was working on replacing the pipes under Flint streets, the plumbing in local homes was also in need of replacement. The damage was far-reaching and expensive. Meanwhile, Ivory was still relying on bottled water. She had rashes on her skin and was driving many miles to shower at a local gym.

		Ivory’s grandparents, like so many others, had come to Flint in the 1940s to work for General Motors. Their house had passed to Ivory, but now—with high city water bills, taxes, and the added expense of purchasing clean water to get through the crisis—she was struggling to keep it. And she wasn’t the only one. In May 2017, more than eight thousand Flint residents were at risk of losing their homes if they did not pay the money owed on their water bills. That’s right: Through all this, residents were still receiving bills for the toxic water flowing through their pipes. In addition to buying bottled water, they were expected to pay for the water they were using only to flush their toilets. The water crisis became a housing crisis as residents struggled to maintain their properties and their property values.

		Ivory spoke out about the crisis at her community center. She knew that the more people who were aware of what her city was going through, the better. Flint residents needed answers and support.

		“If we put enough fires to the kettle, it will burn,” she said.

		Legionnaires’ Disease Outbreak

		While some Flint residents were speaking out, the city’s water crisis was taking a deadly new turn. In addition to the lead in the water, there was also bacteria—including the Legionella pneumophila bacterium, which can cause a dangerous type of pneumonia called Legionnaires’ disease, or simply Legionnaires’. The bacteria, which grows in water, can enter someone’s lungs when it’s inhaled from a shower or sprinkler system, or if someone chokes on a gulp of contaminated water.

		How did this happen in Flint? When chlorine was added to Flint’s water supply during treatment in 2014, a chemical reaction occurred in the damaged pipes. The chlorine caused iron to leach from the pipes in addition to lead. Iron promotes the growth of bacteria, including Legionella pneumophila. Bacteria levels spiked. More chlorine was added to combat the problem; although it reduced some of the bacteria, it also led to the growth of others. Stagnant water in the lines caused the growth to proliferate even further.

		As a result, Flint residents suffered from the third-­largest Legionnaires’ outbreak in the history of the United States. At least ninety people were infected in 2014 and 2015, and at least thirteen died.

		Of the seventy-eight people who survived the initial infection, twenty died over the next two years—and there may have been others. Not everyone who passed away in Flint during that time was tested for Legionella. Plus, since the disease mostly targeted people with increased health risks like cancer, heart disease, or diabetes, Legionella deaths may have been attributed to other preexisting conditions. The health department claimed that 84 percent of the Legionella cases during the outbreak affected residents who had a compromising health condition. Jassmine McBride was one of those residents.

		Jassmine McBride

		On a sunny October day in 2018, Jassmine McBride sat on the porch of her home in Flint, Michigan. Tubing from her nose connected her to an oxygen tank that helped her breathe. When she spoke, her voice was weak.

		In August 2014, the then-twenty-four-year-old had visited the local McLaren Flint hospital for a routine appointment to get an iron supplement to treat diabetes. But, unlike with her other appointments, Jassmine didn’t return home after this treatment. Instead, her mom received horrific news: The hospital called to ask for permission to resuscitate her daughter. Shocked, Jassmine’s mother answered, “Of course,” and she rushed to her daughter’s bedside.

		The scene at the hospital was a nightmare. Jassmine was in intensive care, alive but in a coma and unresponsive. Legionnaires’ disease had attacked her lungs. The young woman who had sung with such a bright, loud voice in her high school choir now had barely enough oxygen to live.
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			Jassmine McBride suffered fatal complications from Legionnaires’ disease caused by the Flint water crisis.

		

		Her mother prayed and waited by her daughter’s bedside. Days passed, then weeks. Jassmine remained in intensive care for two months as doctors worked to save her life. When she woke up from the coma in October 2014, she had to relearn everything—from how to eat to how to walk. “She’s my miracle,” said her mother.

		Jassmine returned home that December, but the effects of the disease continued to ravage her body, causing kidney failure, heart failure, and respiratory failure. She passed away just four months after she’d sat on her porch and shared her story on that sunny day in October 2018. In February 2019, she became the thirteenth official victim of Flint’s legionella crisis as well as the youngest.

		Seeking Answers

		Did the switch to the Flint River water cause this outbreak of Legionnaires’? Ask a Flint resident, and they’ll likely answer with a quick yes, but the state wanted to investigate. Two studies conducted by Wayne State University’s Flint Area Community Health and Environment Partnership found that there was an increased risk of developing Legionnaires’ disease throughout Flint. They determined that the change in Flint’s drinking water had caused seventy-two of the ninety reported cases of the disease. They also found that there were cases that had gone undetected. Some cases were misdiagnosed as the flu or another respiratory illness in people who were fortunate to recover. These cases didn’t require reporting or additional treatment.

		The state health department, the same government agency that didn’t report the spike of higher lead levels in Flint’s children, called the scientists’ findings “inaccurate” and “incomplete.” The state conducted its own study and blamed McLaren Flint hospital’s water distribution system for the outbreak.

		The Aftermath

		In 2018, years after lead had initially leached from the city’s pipes, the scars from Flint’s water crisis ran deep in the community. Residents faced ongoing rashes on their legs and arms, vacant homes lined entire streets, many of Flint’s schools were shut down, and the signs on water fountains still signaled either clean or unsafe drinking water. Less obvious were the heartache and anxiety left in the wake of the crisis and the impact of developmental issues that compromised the city’s children.

		Early-childhood education centers and other programs serving kids from two months to five years old sprang up throughout the city to address learning disabilities caused by the high lead levels. Many people moved even though their homes had lost all their value because the houses couldn’t be resold without clean, potable water.

		But some Flint residents, like sixty-two-year-old retiree Sandra Ballard, found moving during the crisis impossible. “You’ve got to put first and last month’s rent down. Believe me; I wish I could get out of here,” she told the New York Times in 2016. Sandra died in 2018 without ever leaving Flint.

		As for replacing the pipes, the work is ongoing. In October 2018, a marquee in downtown Flint read: mayor weaver’s fast start initiative has excavated 15,031 pipes at flint homes to date!

		But much more work needs to be done to replace the estimated twenty thousand pipes running under Flint streets. Once all those are replaced, the pipes in individual homes will have to be changed. And the dishwashers, washing machines, and other appliances destroyed by the toxic water also require replacement.

		It has become clear that at the time of the switch, the city’s water treatment plant did not have the necessary upgrades in place to treat the Flint River water; in addition, the Michigan Department of Environmental Quality did not require corrosion control. Investigations continued into how the crisis developed and who was responsible. In January 2021, nine officials—including Governor Rick Snyder, Michigan Department of Health and Human Services director Nick Lyon, state-­appointed emergency managers Gerald Ambrose and Darnell Earley (also Flint finance manager), Flint Director of Public Works Howard Croft, and Michigan Department of Health and Human Services official Nancy Peeler—were arrested for their participation in this crisis. Their charges ranged from misdemeanors for neglect of duties to felony charges of involuntary manslaughter. All the accused are presumed innocent, pending the outcome of their trials.

		Building a Village

		The Flint crisis was unprecedented, and according to Dr. Hanna-Attisha, it changed our country.

		“Because of Flint, there has been an incredible ripple effect,” she said in 2018. “People are now testing. They’re questioning the safety of their water. They are finding contaminants, whether lead or PFAS [chemicals]. They are no longer believing that our water is safe. That is amazing. That is incredible. People need to be engaged.”

		Dr. Hanna-Attisha claims that one of the proven lessons of Flint is that it is a “necessity to build a village of folks that are united in whatever cause that you are working toward.” She also spoke to the importance of banding together to vote in politicians who advocate for the needs of the community, emphasizing that every voice counts. [image: Icon of water drop]
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