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    The New York City water supply system, 1938
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    Downsville flood, postcard, 1933;
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    The Empire State Building in New York City
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    Surveyors at Bonticou Crag determining the future path of the Catskill Aqueduct, November 1906
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    High-pressure hydrant test at Union Square, New York City, 1908


  




  Contents




  

    	Cover




    	Introduction




    	The Croton System




    	The Ashokan Reservoir




    	Gilboa




    	Rondout and Neversink




    	The Pepacton Reservoir




    	Cannonsville




    	Epilogue




    	Notes




    	Acknowledgments




    	Image Credits




    	Index




    	About Lucy Sante and Tim Davis




    	Copyright


  





  Guide




  

    	Cover




    	Nineteen Reservoirs: On Their Creation and the Promise of Water for New York City




    	Contents




    	Introduction




    	Epilogue




    	Acknowledgments




    	Index




    	Copyright


  





  Page List




  

    	i




    	ii




    	iii




    	iv




    	v




    	vi




    	vii




    	viii




    	ix




    	x




    	1




    	2




    	3




    	4




    	5




    	6




    	7




    	8




    	9




    	10




    	11




    	12




    	13




    	14




    	15




    	16




    	17




    	18




    	19




    	20




    	21




    	22




    	23




    	24




    	25




    	26




    	27




    	28




    	29




    	30




    	31




    	32




    	33




    	34




    	35




    	36




    	37




    	38




    	39




    	40




    	41




    	42




    	43




    	44




    	45




    	46




    	47




    	48




    	49




    	50




    	51




    	52




    	53




    	54




    	55




    	56




    	57




    	58




    	59




    	60




    	61




    	62




    	63




    	64




    	65




    	66




    	67




    	68




    	69




    	70




    	71




    	72




    	73




    	74




    	75




    	76




    	77




    	78




    	79




    	80




    	81




    	82




    	83




    	84




    	85




    	86




    	87




    	88




    	89




    	90




    	91




    	92




    	93




    	94




    	95




    	96




    	97




    	98




    	99




    	100




    	101




    	102




    	103




    	104




    	105




    	106




    	107




    	108




    	109




    	110




    	111




    	112




    	113




    	114




    	115




    	116




    	117




    	118




    	119




    	120




    	121




    	122




    	123




    	124




    	125




    	126




    	127




    	128




    	129




    	130




    	131




    	132




    	133




    	134




    	135




    	136




    	137




    	138




    	139




    	140




    	141




    	142




    	143




    	144




    	145




    	146




    	147




    	148




    	149




    	150




    	151




    	152




    	153




    	154




    	155




    	156




    	157




    	158




    	159




    	160




    	161




    	162




    	163




    	164




    	165




    	166




    	167




    	168




    	169




    	170




    	171




    	172




    	173




    	174




    	175




    	176




    	177




    	178




    	179




    	180




    	181




    	182




    	183




    	184




    	185




    	186




    	187




    	188




    	189




    	190




    	191




    	192




    	193




    	194




    	195




    	196




    	197




    	198


  





  

    [image: Images]




    Prospective map showing a bird’s-eye view of points of interest in New York City, 1892
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    The city and harbor of New York, 1896




    
Introduction




    New York City became one of the world’s great cities in large part because it is one of the world’s great natural harbors. From Manhattan Island to Staten Island to Long Island (read: Brooklyn and Queens), the place is surrounded and permeated by water. But none of it is potable—not the East or Harlem Rivers, which are effectively arms of the sea, and not the Hudson River, which in its lower reaches also becomes a tidal estuary, combining sea and fresh water in a varyingly brackish mix for at least the lower half of its 153-mile course, from its mouth in New York Harbor back up to the Federal Dam in Troy near the center of the state. For drinking, cooking, and washing purposes, the first European settlers were able to tap the islands’ ponds, streams, and springs. But an ever-expanding population eventually drained such resources—those not already tainted by pollution or disease. And the population galloped on relentlessly: From a thousand or so Dutch nationals in 1650, fourteen years before the British invasion and seventeen before the first wells were dug, the number had jumped to nearly 25,000 by the time of the American Revolution. By 1800, it was 60,000. It was then that the city’s political and financial powers recognized a crisis and understood that water would have to be brought in from outside the city.
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    Mulberry Street, New York City, circa 1900




    It was the first of many such realizations and interventions over the succeeding century and a half. Once the idea of importing water had seated itself in the public mind, it was hard to dislodge, for without more reliable sources, the city could not survive. The moral justification for the seizure of water belonging to other regions—the landowners were always compensated, but under the terms of eminent domain they were not permitted to refuse—was invariably that the needs of the many overrode the rights of the few. That was true as far as it went: More and better water would benefit immigrants, freed slaves, disabled veterans, the chronically ill, and the destitute in addition to the middle and upper classes. But although such arguments were politically convenient, the architects of New York’s water-importation schemes across the decades seem to have been rather more concerned with the needs of business. The requirements of the great mass of people reached their ears only on occasions when the city was in the grip of what was called a “water famine,” when pipes lacked sufficient pressure to serve the upper floors of buildings, making the whole metropolis a fire hazard. It follows that politicians and their commissioners tended to think of the extramural regions from which they proposed to pump as essentially uninhabited, since no industry was occurring there. Their attitude, in a word, was colonial.
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    Street scene in the Ashokan district near Brown’s Station, postcard, circa 1907




    The people whose land was taken reacted with disbelief, sorrow, anger. That land might have been in their families for generations, might have been the family’s sole support, might have been the only home they’d ever known. The city decreed and mobilized and condemned properties for seizure without asking residents’ permission, found all sorts of legal subterfuges for denying the value of their fields and homesteads as established by expert witnesses, lowballed every estimate, treated them with distant contempt. Since the politicians and commissioners were not running for office upstate, they felt no need to package their enterprise as a humanitarian mission; they spoke in numbers and legal precedents. There was already a long history of mistrust between the city and its rural neighbors, who felt themselves sidelined in the political discourse that traveled between Manhattan and the state capitol in Albany: The small farmers and small-town business owners to the north of the great city were routinely caricatured in the press as “apple knockers” and “rubes,” were exploited by prosperous urbanites who built summer homes in choice locations and then prosecuted trespassers. That these same remote and implacable beings were now proposing to drown pastures, raze villages, usurp water, and even decree how remaining land should be worked was a shock if not exactly a surprise.




    You could say that the very idea of diverting water from somewhere else to benefit the inhabitants of New York City represents a version of the trolley problem. In that ethical thought experiment, you are standing by the switch as a railcar comes barreling along, headed for five people tied up on the tracks. You can pull the lever and turn the car onto a branch line, but there you see one person tied up. Do you do nothing and permit five deaths, or act and cause one? Do you do nothing and impose a water famine on a teeming city, or do you pull the lever and shift the onus onto much more sparsely populated rural areas? There is no satisfactory solution to this dilemma, and New York City had no real choice.




    Throughout the nineteenth century, as multiple plans were suggested for bringing in water, those that avoided imposing on the countryside tended to lie on the farther shore of practicality. Unrealized schemes—all of them soberly submitted and considered—ranged from an 1834 proposal to dam the Hudson at Christopher Street in Greenwich Village to one in 1950 for damming it at Haverstraw in Rockland County 40 miles north, a 1905 plan for a pipeline from the Great Lakes, and a 1966 scheme to dam Long Island Sound and turn it into a freshwater lake. The more realistic ideas all involved tapping upstate watercourses, although these raised their own momentous engineering challenges, not least of which was the basic question of how to convey water to the city through many miles of diverse topography and shifting geological properties, let alone the problem of getting it across the broad and deep Hudson.
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    Looking toward Granton from Apex, NY, postcard,
circa 1910




    The system that was eventually built comprises six great reservoirs—Ashokan, Gilboa, Rondout, Neversink, Pepacton, and Cannonsville—that were put in place between 1907 and 1967 in the Catskill/Delaware watershed on the west side of the Hudson. They, along with the older and much smaller Croton system of reservoirs on the east side of the river (not all of which still operate), continue collectively to supply the city with more than 1.1 billion gallons of fresh water every day. The reservoir system has been a great success, even if it required frequent expansion over many years. A half century after its completion, contingency schemes are still intermittently discussed. But aside from the occasional year of drought, no real crisis has appeared to make the New York City Department of Environmental Protection consider immediate plans for expansion beyond the nineteen reservoirs in its system.




    Nevertheless, from an upstate perspective, the reservoir system represents at best an imposition and at worst an imperial pillage of the landscape. Twenty-six villages and countless farms, orchards, quarries, and the like were bought for a fraction of their value, demolished, and then submerged, some of them within living memory, leaving broken hearts and fractured communities. The system has further affected a political polarization between upstate and down, city and country, that was already well underway before the first shovel of soil was removed, and which appears as a microcosm of the urban/rural polarity that continues to unbalance the nation as a whole. The regional ecosystem was altered, including in ways we cannot fully appreciate; no biologists were on hand in 1907 to count the number of endangered species or trace the deleterious effects of lost habitats. My purpose here is not to condemn the reservoir system, without which New York City might have faded into insignificance over the course of the twentieth century, not only squelching its vast financial powers but aborting its function as shelter for millions of people displaced from elsewhere. I would simply like to give an account of the human costs, an overview of the trade-offs, a summary of unintended consequences.
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    Main Street, Union Grove, NY, postcard,
circa 1910
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    The New York City water supply system, 1917
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    Panoramic view of the Hudson River during construction of the Catskill Aqueduct, 1907




    
1 
The Croton System





    The yellow fever epidemic of 1798 was the proximate cause for the chartering, a year later, of the Manhattan Company. Although yellow fever was caused by mosquitoes, people of the time attributed its effects—and those of cholera and typhoid fever, which were also rampant—to foul water from various ponds and wells. Accordingly, the company built a 550,000-gallon reservoir on Chambers Street east of Broadway, near what is now Foley Square. The facility, the first in the city’s history, served two thousand households—naturally the wealthiest—with 25 miles of mains constructed from hollowed-out tree trunks, which were disinterred by construction several times across the better part of two centuries. (The original plan had involved bringing water to Manhattan from Rye Pond in Westchester County, some 30 miles to the east, but that part of the proposal was never implemented.) The head of the Manhattan Company was Aaron Burr, who had his own scheme in mind, to which the water-bearing endeavor was subordinate: He introduced into the company’s incorporation papers a clause permitting its surplus capital to be used in any transactions not inconsistent with state laws. That allowed for creation of a bank, with which Burr aimed to challenge the Bank of New York, headed by his rival Alexander Hamilton and at that point the city’s only chartered bank; the bankers’ rivalry was perhaps an underlying cause of the duel in 1804 in which Burr killed Hamilton. (The Bank of New York merged with the Mellon Financial Corporation in 2007; Burr’s firm is still in business as Chase Bank.)
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    Reservoir of Manhattan waterworks, Chambers Street, 1825




    The inadequacy of the Chambers Street reservoir was dramatically illustrated by devastating fires in 1828 and 1835, the latter of which destroyed 700 buildings in a seventeen-block area, and by the cholera epidemic of 1832, itself intensified by the fact that there was no municipal sewer system. By then, the Manhattan Company had lost interest in any but the banking aspect of its operations. The reservoir was nevertheless not abandoned until 1835, and it was not until 1914 that it was torn down.
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    Remains of the Manhattan Company well, built circa 1800, near Centre and Reade Streets, during excavation for Court House Square building, 1926
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    Engraving showing the Old Croton Dam, which is now under the waters of the New Croton Reservoir, 1872




    The first surveys for an upstate reservoir were carried out in 1833. Rye Pond was again considered as a source, along with the Passaic River in New Jersey. But the site settled on was Croton Lake, on high ground in Westchester County, then rural and “a remarkably healthful region,” according to a nineteenth-century account.1 DeWitt Clinton Jr., the civil engineer who headed the surveying commission, proclaimed that “the supply may . . . be considered as inexhaustible, as it is not at all probable that the city will ever require more than it can provide.”2 The reservoir, like all its successors, was to be replenished by rainfall and snowmelt. Construction extended from 1837 to 1842 on a vast project, which included the Croton Dam, creating a 400-acre reservoir; a 41.5-mile gravity-driven brick-lined aqueduct; a 38-acre receiving reservoir holding up to 180 million gallons, known as the Yorkville Reservoir and now the site of the Great Lawn in Central Park; and a distributing reservoir at Fifth Avenue and 42nd Street, on the present site of the New York Public Library. Extending the duration of the project was a protracted debate regarding whether the water should pass over or under the Harlem River. The former won out, resulting in the aqueduct known as High Bridge, the city’s oldest extant bridge and a tourist attraction for many years. (The bridge’s appeal faded when the river became polluted in the 1960s after construction of the Major Deegan Expressway and Harlem River Drive; it was closed for half a century and not rehabilitated until 2015.) Every element of the Croton project foreshadowed the many New York water-utility projects to come: recalcitrant landowners, aggrieved landowners feeling cheated by their remuneration (some land was bought for $160 an acre and some for $565 an acre), labor disputes, ethnically based disputes among workers, outbreaks of disease, fatal blasting accidents, and innumerable delays.




    [image: Images]




    High Bridge during construction of City Water Tunnel No. 1, 1916




    In 1842, when the Croton system opened, the city’s population was 300,000, but by 1860 it had almost tripled. By then, daily water consumption had risen to nearly 70 million gallons, from 12 million in 1842; by 1890 it had jumped to 145 million. The city built a second, larger receiving reservoir, known as Lake Manahatta, just north of the first in 1862—it no longer serves but still exists, known now as the Central Park or Jacqueline Kennedy Onassis Reservoir. Four years later, construction began on the Boyd’s Corners Reservoir in Westchester County, and the city started quietly buying up lakes and ponds in Westchester, Putnam, and lower Dutchess Counties—fourteen small bodies of water by 1882. And thus ran the pattern: As the city expanded, more reservoirs were connected to the Croton pipeline. Around the time the population hit the one million mark, the Middle Branch Reservoir opened in 1878; the Kensico Reservoir followed in 1881. In the 1890s, when the addition of Brooklyn, Queens, Staten Island, and the northern and eastern Bronx dramatically enlarged the city and brought the total number of inhabitants to three and a half million, the East Branch (1892), Bog Brook (1893), West Branch (1895), Titicus (1896), and Amawalk (1897) Reservoirs, along with some smaller entities, were added to the chain. By then, the old aqueduct had proved insufficient. The New Croton Aqueduct—which passed under the Harlem River—began construction in 1890 and was finally completed in 1910 (the old one continued to serve alongside until 1955). The New Croton Reservoir, which engulfed its predecessor, opened in 1905.




    Water was of course needed not only for homes, but for a wide variety of other establishments. In 1860, Brooklyn listed its commercial and industrial consumers of water: nearly 1,300 shops and stores, more than 200 factories, 231 private stables, 136 steam engines, 98 saloons, 70 bakeries, livery stables, hotels, barbershops, machine shops, offices, breweries, markets, churches, fountains, warehouses, slaughterhouses, boardinghouses, schools, jails, hospitals, distilleries, poolrooms, foundries, and refineries. The same day that list was published in The New York Times, the paper also ran an editorial, entitled “Cheap Water,” which reflected on the fact that the substance was abundant but not limitless, although consumers behaved as though it were and wasted it accordingly. The paper’s recommendation was prescient:
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    New Croton Aqueduct pipeline in Central Park, New York City, 1890
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    Wooden water main, probably installed by the Manhattan Company in the early nineteenth century, unearthed in 1920




    The only reasonable method of preventing waste, is to charge each house with the water which goes into that house, and the only possible method of ascertaining this quantity is to measure it, or rather, let it measure itself, like gas, by passing through a meter. . . . [The] price of the difference of water estimated and that really consumed, would in many cases pay the cost of a meter in three months.3




    At the time, there was little support for metering. Eight years later, one James A. Whitney read a paper at a meeting of the New York Society of Practical Engineering decrying the city’s “reckless consumption,” pointing out that while London used water at a rate of 42 gallons per day per person, New York consumed 124. He urged the installation of meters. Around that time meters quietly—without press coverage, that is—began appearing in commercial and industrial establishments, although not in dwellings, whether private houses or multifamily buildings. In 1870, someone signing themself Pro Bono Publico wrote a letter to the Times warning about the imperfection and expense of water meters, their “grit and sediment,” their “frost and friction.”4 When water is no longer free, the tenements will be even dirtier, the writer predicted, and furthermore the supply is increasing faster than the population.




    In 1870, too, a new tax levy gave the Department of Public Works the power to install meters in all occupied buildings—previously only hotels, factories, breweries, and distilleries had been subject. By then William M. Tweed, generally referred to as Boss Tweed, had become the city’s unelected ruler. He was actually elected to the state senate in 1867 and headed Tammany Hall, the Democratic Party’s political engine, but his power came from patronage and vassalage, from serving on numerous boards and commissions, and from maintaining a large network of yes-men in decision-making positions across the political and financial landscape. In 1870, he proposed to install water meters in all buildings at a rate ranging from $125 to $250 per meter—$2,500 to $5,000 in today’s money.




    Accordingly, he had 60 meters tested at the Croton Yards for three months while issuing no public report. His confederate José de Navarro served as the shill, buying twenty patents and deciding on the Moore meter—which had never been tested, at least impartially. Navarro owned a factory on 22nd Street in Manhattan that began turning out the meters, eventually making 20,000 of them at an estimated value of $18 apiece while charging $50—a profit of $810,000. And that would merely cover stores and other commercial establishments. The profit from apartment houses and the like was estimated at $2.1 million by the water register, J. H. Crane, who blew the whistle. The Moore meter infringed on at least three patents, hence the need to speedily manufacture 20,000 before the lawsuits could begin. Furthermore, the payout was a circular process in which various parties remunerated themselves under other corporate names.
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    Caricature of Boss Tweed that appeared in Harper’s Weekly magazine, October 7, 1871




    Few responsible people denied the need for meters: The waste of water was inarguable in a time when establishments and private citizens alike ran their taps through the night in the cold months to prevent the pipes from freezing. But Navarro’s scheme retarded progress for decades. In 1872, he pressed his claim for $283,500 owed him by the city, and a year later the state supreme court issued a writ of mandamus on his behalf, increasing the amount, with interest, to $416,500. (Meanwhile, the inventor of another meter alleged that in 1870, after his mechanism was tested over a weekend in a locked room, the gauge showed that 2,000 gallons had passed through it—more water than was on hand for the test.) In 1880, the Times wrote: “Stacked up in the pipe-yard of the Department of Public Works there are 10,000 water meters, more or less, contracted for by William M. Tweed when he was a power in City affairs, which have never been of any use to anybody under the sun, and for which the City is asked, in the report of a Referee, to pay the immense sum of $1,115,819.19.”5 Said referee, Judge John K. Porter, had served as counsel to Navarro in a matter relating to the elevated railway system. (Tweed, meanwhile, was convicted by a committee of the board of aldermen in 1877 of stealing tens or perhaps hundreds of millions of dollars from city taxpayers. He was jailed, escaped to Spain, was caught and extradited, and died of pneumonia in the Ludlow Street Jail in 1878.) In 1884, the court of appeals ruled that the city owed Navarro $1.5 million with accrued interest, and the following January, the city’s controller duly coughed up $1,409,505.65 to Navarro’s assignee. In 1891, the meters were finally sold for scrap.
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