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Argument #4.

More and Cleaner Water

Lake McConaughy, which receives most of its water from the North Platte 

River, was once considered “Nebraska’s ocean” and was a haven for migrating 

eagles and other birds. But times have changed. After years of heavy irriga-

tion by farmers raising animal feed grains such as soybeans and corn, fully 

half the water the lake can hold has been lost, especially during dry summers. 

Consequently, water supplies for hydroelectric power are on the wane, and 

the Central Nebraska Public Power and Irrigation District, the lake’s owner, 

is severely rationing water for farmers and ranchers. Although that might 

help future conditions, irrigation has, in the words of local resident Ruth 

Clark, taken “a beautiful, majestic lake and turned it into a mud hole.”1

Raising livestock requires enormous amounts of water. Although the 
United States is blessed with water 
supplies far exceeding consumption, 

water is not distributed evenly throughout 
the country. In large swaths of the West, 
demand from farmers who want to irrigate 
their crops and the thirst of soaring urban 
populations often outstrip the supply. Cities 
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such as Albuquerque, Denver, and 
Phoenix, all of which draw water 
from the Colorado River, face 
water shortages and water-quality 
problems due to local farmers (who 
were there first).2 Farms, especially 
those growing feed grains and 
cotton and raising livestock, are 
using up groundwater and surface 
water—permanently. At the same 
time, those farms cause soil erosion 
and dump fertilizer, manure, 
pesticides, and topsoil into nearby 
rivers and streams. The end result in 
some places is water so polluted it is 
unsafe to drink and uninhabitable 
by various aquatic animals.

The Water Cost of Meat Production
Producing meat takes large amounts of water (see figure 1). The ani-
mals themselves need water to drink and to cool themselves, and farm-
ers need vastly greater amounts of irrigation water to grow the grains 
and roughage that are fed to the animals. An average of about 1,000 gal-

Agriculture uses about 80 percent of 
all freshwater in the United States.

It takes about 1,000 gallons of irri-
gation water to produce a quarter-
pound of animal protein.

Half of all irrigation water is used to 
raise livestock. About 14 trillion gal-
lons annually water crops grown to 
feed U.S. livestock; another 1 trillion 
are used directly by livestock.

The water used to irrigate just 
alfalfa and hay—7 trillion gallons per 
year—exceeds the irrigation needs 
of all the vegetables, berries, and 
fruit orchards combined.

Farms pollute water with fertilizer, 
pesticides, manure, antibiotics, and 
eroded soil.


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Figure 1. Water used to produce various crops, chicken, and beef3

Note: Crops are expressed in dry weights. Chicken and beef are adjusted to edible portion; our 
adjustment assumes that 28 percent of beef cattle and 39 percent of chicken is edible. Figures 
include water from rain and irrigation.
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lons of irrigation water are 
needed to produce 1 pound 
of animal protein (more for 
beef, less for poultry). That 
irrigation water is supple-
mented by larger amounts of 
rainwater, especially in big 
corn-growing states such as 
Illinois and Iowa.4 

Together, irrigating feed 
crops and raising livestock 
consume over half of all 
freshwater (see figure 2).5 In 
contrast, domestic uses—all 
showers taken, toilets flushed, 
cars washed, glasses drunk, 
and lawns watered—consume 
less than one-tenth as much 
water as agriculture.

Irreplaceable Groundwater Is Being Depleted
About 90 percent of U.S. water is renewable, coming from rain, lakes, and 
rivers. The remainder largely is from nonrenewable underground aquifers 
(groundwater).7 Agriculture accounts for about 80 percent of all freshwater 
consumption in the United Sates and over 60 percent of groundwater 
use.8,�

Nationally, though many aquifers get recharged, the overall rate at 
which water is removed from aquifers exceeds the rate of replenishment 
by as much as 21 billion gallons per day.9 In the largest and perhaps most 
severely depleted aquifer—the Ogallala, which underlies parts of Texas, 
New Mexico, Oklahoma, Kansas, Colorado, Nebraska, South Dakota, and 
Wyoming—water levels are falling several inches per year.10 The Ogallala 
Aquifer is 1,000 feet deep in some parts of Nebraska, but in some parts of 
the Great Plains, it has dropped from 230 feet deep to only about 20 feet 
over the past 25 years.11 The majority of water extracted from the Ogallala is 
used to irrigate crops.12 Some farmers who depend on it may be facing high 
prices or dry wells in coming years.

�Both the U.S. Department of Agriculture and U.S. Geological Survey estimate water 
usage, but they use different measuring techniques and report somewhat different amounts. 
This chapter uses figures from both agencies as noted in the text and endnotes. 

Figure 2. Water consumption in the 
United States, 19956
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When an aquifer shrinks in coastal areas—including those with farms 
nearby—saltwater replaces groundwater. That permanently diminishes 
the aquifer’s value.13 Additionally, the loss of underlying groundwater 
sometimes causes land subsidence, a sinking of the Earth’s surface. Land 
subsidence has affected more than 17,000 square miles in 45 states—an 
area twice the size of New Jersey.14 According to a 1991 estimate from the 
National Research Council, land subsidence causes flooding and damage 
to buildings, roads, and other structures, with the cost amounting to over 
$125 million per year.15

Irrigation Water: Trillions of Gallons Wasted
American farmers irrigate about 56 million acres of land, or 88,000 square 
miles.16 Some 23 million of those acres—an area the size of Indiana—are 
devoted to crops destined for livestock feed.17 The most frequently irrigated 
crops are feed corn (some is also used to produce ethanol fuel) and hay, 
with another 4 to 5 million acres each being planted in soybeans; sorghum, 
barley, and wheat; and cotton (cottonseed meal is used as livestock feed). 
In stark contrast, vegetables, 
vineyards, and fruit and nut-
tree orchards together occupy 
only 7 million acres of irri-
gated land.18 (See figure 3.)

The amount of water 
devoted to irrigating alfalfa 
and other hay—7 trillion 
gallons annually—exceeds 
the irrigation needs of all 
vegetables, berries, and fruit 
orchards combined.20

Of the roughly 28 trillion 
gallons of water used for irriga-
tion each year, about 14 trillion 
are applied to the grains, oil-
seeds, pasture, and hay that are fed to livestock in the United States, and an 
additional 3 trillion gallons are used to produce grains for food or export.21

Irrigation Methods Are Often Inefficient

Efficient irrigation methods could help preserve scarce water supplies, but 
about half of the irrigated acres in the United States use wasteful systems.22

The least efficient ones either run water down furrows (trenches) or sim-

Figure 3. Irrigated area by crop type, 2000 
(acres)19
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ply flood fields. Roughly 45 percent of irrigated acres rely on more efficient 
systems, such as center-pivot sprinkler irrigation (creating those large cir-
cles that can be seen when flying over Nebraska and other Great Plains 
states).23 But only 4 percent use highly efficient low-flow systems, such as 
drip irrigation. Though more expensive than flooding systems, drip irriga-
tion can reduce water use by 30 to 70 percent and increase crop yields by 
20 to 90 percent.24 Adopting better conservation practices and more efficient 
technologies, which many farmers are now doing, could save tremendous 
amounts of water.

The timing, as well as the method, of irrigation can waste water and 
result in “waterlogging, increased soil salinity, erosion, and surface and 
groundwater quality problems associated with nutrients, pesticides, and 
pathogens,” according to the U.S. Department of Agriculture (USDA).25 In 
2003, only 8 percent of farmers who irrigated their crops measured the mois-
ture content of their plants or soil before irrigating.26 University of California 
at Berkeley researchers found that the use of computer models enabled farm-
ers to use 13 percent less water and increase crop yields by 8 percent.27

Irrigation May Be a Bad Investment

Irrigated crops account for about one-half of all crop sales in the United 
States, even though they are harvested from only one-sixth of all cropland.28

Level-basin flood irrigation is often used, as on this wheat field, where more-efficient drip irrigation 
is not appropriate.
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Using irrigation to increase yields means that less land is required to meet 
the same production goals (it also may contribute to over-production). 

In the case of feed crops, the USDA estimates that 100 gallons of irriga-
tion water generates only a few cents in increased farm revenue—hardly a 
great bargain.34 The same water could be used for more lucrative purposes. 
For example, an irrigated acre of corn yields about 163 bushels, which in 
2002 was worth about $383. In contrast, 1 irrigated acre could produce 
about $2,400 worth of potatoes or $4,100 worth of apples.35 The nonprofit 
Natural Resources Defense Council estimated that “a 60-acre alfalfa farm 
using 240 acre-feet of water would generate approximately $60,000 in 
sales. In contrast, a semiconductor plant using the same amount of water 
would generate 5,000 times as much, or $300 million.”36,� While a 60-acre 
farm could employ as few as 2 workers, the semiconductor plant would 

�An acre-foot is the amount of water it takes to cover 1 acre of land to a depth of 1 foot.

Subsidizing—and Wasting—Water

American taxpayers provide lavish funding for water projects, mostly benefiting 
large-scale agriculture and meat-eating consumers. In 1988, the Congressional 
Budget Office estimated that from 1902—when federal irrigation projects began—
through the 1980s, federal subsidies totaled between $34 billion and $70 billion.29

The World Resources Institute estimates that the federal government—taxpayers—
pays an average of 83 percent of the costs of irrigation projects.30

Taxpayers help farmers in two ways. First, tax dollars are used to build the sys-
tems, then farmers buy water from the projects at a fraction of the cost of pump-
ing or diverting the water. For example, the actual cost of water from the Central 
Arizona Project, which in 1993 began diverting water for irrigation from the Colo-
rado River, is $209 per acre-foot—yet farmers in Arizona pay only $2 per acre-foot, 
according to the Congressional Budget Office.31 Similarly, the full cost of delivering 
water from the Central Utah Project is $400 per acre-foot, but farmers pay only 
$8 per acre-foot.32 In a 2004 study of California water subsidies, the nonprofit Envi-
ronmental Working Group (EWG) found that American taxpayers are providing up 
to $416 million per year for California’s Central Valley Project. On average, farmers 
in the Central Valley pay about $17 per acre-foot of water. In stark contrast, Los 
Angelenos pay about $925 per acre-foot for the water they use. Of the 6,800-plus 
farms in the Central Valley Project, the top 341 largest were given access to about 
half of the subsidized irrigation water.33 Those large farms have little incentive to 
use the cheap irrigation water efficiently. According to EWG, California’s Central 
Valley has long suffered a host of environmental problems due to over-irrigation, 
including “devastation of fish and wildlife habitat and severe toxic pollution.”
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employ about 2,000. In an analysis of water needs in Western states, the 
Congressional Budget Office concluded that scarce water supplies should 
be reallocated from agricultural practices to more economically productive 
uses to improve what it termed “net social welfare.”37

Livestock’s Consumption of Water Is Huge—and Growing
Farm animals directly consume about 2.3 billion gallons of water per day, 
or over 800 billion gallons per year. Another 200 billion gallons are used to 
cool the animals and wash down their facilities, bringing the total to about 
1 trillion gallons.38 That is twice as much water as is used by the 9 mil-
lion people in the New York City area.39 Although water use for livestock 
accounts for a tiny share of national water consumption—about 0.5 per-

cent—it is the fastest-growing portion, both in terms of water to drink and 
the “virtual” water used to grow grains, oilseeds, hay, and pasture.40 From 
1990 to 1995, most categories of water (surface and ground) consumption 
fell, but water for public use� grew by 4 percent and water use for livestock 
(including fish farming) grew by 13 percent.41 Combined with the grow-
ing number of livestock over the past 20 years, the increasing number of 
large cattle feedlots and industrial hog farms may contribute to the ris-
ing demand for water.42 Hog farms use large volumes of water to prepare 
manure for storage in huge lagoons (see “Manure Lagoons: Accidents Wait-
ing to Happen,” p. 94), and feedlots employ misting systems to cool cattle. 
On traditional farms, in contrast, livestock might find shade or other natu-
ral ways to cool off.

�Public use includes water withdrawn by public or private water suppliers to use for 
home, commercial, industrial, or municipal (for example, firefighting and street cleaning) 
purposes.

Cattle on this treeless, pondless California feedlot need a lot of water to beat the heat.
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Modern Farming Practices Pollute Water
Irrigation water, pesticides, fertilizer, manure, drugs…they are all widely 
used or produced on farms, and they often end up polluting nearby streams. 
The Environmental Protection Agency (EPA) has estimated that “agricul-
ture generates pollutants that degrade aquatic life or interfere with public 
use of 173,629 river miles (i.e., 25% of all river miles surveyed) and contrib-
utes to 70% of all water quality problems identified in rivers and streams.”46

Manure Lagoons: Accidents Waiting to Happen

Manure lagoons are supposed to 
provide safe storage. One maker 
of lagoon liners advertises 
“long-term durability, resis-
tance to weathering and low 
maintenance…can withstand 
normal environmental expo-
sure for well over 30 years.”43

But sometimes accidents hap-
pen. Then, tidal waves of foul-
smelling, bacteria-laden lique-
fied manure flood the land and 
pollute the water. Just such an 
environmental disaster hap-
pened in June 1995 when an 
8–acre cesspool breached (due 
partly to an unauthorized alter-
ation) and spilled 22 million gal-
lons of waste from the Ocean-
view Hog Farm into North Car-
olina’s New River Basin. That 
was the state’s largest-ever spill. The waste poured onto nearby farmland, made 
its way into the river, and robbed the water of much of its oxygen. Thousands of 
fish were killed, and 364,000 acres of coastal wetlands were closed to shellfish-
ing.44

Upstate New York experienced the same kind of manure accident in August 2005 
when, according to the Associated Press, “an earthen wall blew out, sending the 
liquid into a drainage ditch and then into the [Black] River.” The “liquid” was 
3 million gallons of dairy cow waste—a fish-killing “toxic tide” that was predicted 
to reach Lake Ontario several days later.45
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The pollution, if great enough, kills fish and other aquatic life, prevents peo-
ple from swimming, reduces crop yields, and impairs drinking water. 

Irrigation Leads to Erosion, Runoff, and Salinization

In addition to wasting water, irrigation can degrade the environment. Ero-
sion affects over 20 percent of America’s irrigated cropland. When furrows 
are used to channel irrigation water, sediment runoff often exceeds 9 tons—
and sometimes even reaches 45 tons—per acre. Center-pivot sprinkler irri-
gation causes soil losses as high as 15 tons per acre. The financial cost of 
replacing nutrients from lost soil runs into billions of dollars annually (see 
“Erosion,” p. 76).47 In southern Idaho, for example, irrigation-induced ero-
sion has reduced overall crop-yield potential (the estimated seasonal maxi-
mum yield) by about 25 percent.48

Eroded soil pollutes waterways. The USDA considers sediment from 
eroded soil to be the “largest contaminant of surface water by weight and 
volume.”49 In addition, excess irrigation water may pick up contaminants and 
carry them to rivers and streams. Those contaminants commonly include 
pesticides and heavy metals (which can contaminate fish) and nutrients 

from manure or fertil-
izer (which can lead 
to algal blooms and 
loss of oxygen).50 In 
California, selenium—
which is a naturally 
occurring element in 
soil—was so highly 
concentrated in irriga-
tion water runoff that 
it caused an epidemic 
of deformities in 
migrating waterfowl, 
including hatchlings 
born with no eyes or 
feet (see photo).51

Water extracted  
from lakes and 

streams may contain pollutants, such as long-banned pesticides. When that 
water is applied to farmland, some of it evaporates, leaving behind higher 
concentrations of those pollutants. In other cases, pollutants settle at the 
bottoms of streams and lakes, causing them to concentrate and degrade 
water quality.52

These sibling stilt embryos show the effect of selenium 
contamination. The embryo on the right came from an egg with 
relatively low selenium content and is normal in outward appearance 
for this incubation stage. The embryo on the left came from an 
egg with highly elevated selenium content and exhibits overall 
stunting (compare the legs of the two embryos), lacks eyes, and has 
a malformed right foot.
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Perhaps the most serious danger posed by irrigation to agriculture and 
the environment is salinization. Water—especially surface water—naturally 
contains salts. Irrigation water carries those salts onto cropland. When the 
water evaporates, salts are left behind. Salt buildup can reduce crop yields, 
and, in extreme cases, may force farmers to abandon once-fertile land. 
Most estimates put the affected acreage at about 10 million acres, or almost 
20 percent of all irrigated land.53

Fertilizers, Including Manure, Suffocate Water Life

Fertilizer is a critical contributor to modern agriculture’s extraordinary pro-
ductivity. The fertilizer industry suggests that if farmers stopped using fer-
tilizers, yields of some crops would drop by 30 to 50 percent.54 However, the 
heavy use of fertilizers impairs water quality and harms aquatic life. 

About half of the 21 million tons of fertilizer used annually in the United 
States helps produce feed for America’s livestock (additional fertilizer is 
used to grow feed that is exported).55 Corn, wheat, and soybeans—all major 
animal-feed crops—are the first-, second-, and fourth-leading consumers of 
fertilizer, respectively.56 Farmers treat cornfields with some 232 pounds of 
fertilizer per acre.

Fertilizer runoff into U.S. waterways is steadily increasing. The industry’s 
Potash and Phosphate Institute estimates that before North America was 
settled by Europeans, nitrogen runoff into the Mississippi River Basin was 
0.7 to 2.1 pounds per acre per year.57 Sediment studies found protozoa that 
lived in the area from 1700 until 1900, but could not survive in low-oxygen 
waters thereafter.58 That suggests that hypoxia was not a problem until 
farmers began applying large amounts of fertilizers. The U.S. Geological 
Survey (USGS) estimates that the average level of nitrogen runoff is now 
4 pounds per acre per year, with some areas discharging as much as 50 
to 100 pounds.59 The concentration of dissolved nitrogen (and phosphorus) 
in the Mississippi River has doubled over the past century, and each year 
that enormous river discharges 1.8 million tons of nitrogen into the Gulf of 
Mexico.60

According to the EPA, runoff from fertilizer and manure is the biggest 
polluter of lakes and ponds and among the top five polluters of rivers and 
streams.61 When those nutrients wash into waterways, they promote exces-
sive growth of aquatic plants and algae. That increased growth leads to 
oxygen depletion and eutrophication, which occurs when the decomposi-
tion of vegetation absorbs almost all of the available oxygen in the water 
(hypoxia). Aquatic species then either suffocate or, if they can swim, are 
forced out of the affected area. As Drew Edmondson, attorney general of 
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Oklahoma, put it when he sued Tyson Foods and 13 other Arkansas poultry 
companies for polluting local waters, “It’s nice to have green land. It’s not so 
nice to have green rivers.”69

In 1974, scientists discovered that bottom-dwelling aquatic life could 
not survive in parts of the Gulf of Mexico during the summer. In 1985, that 
“dead zone”—which emerges each summer—covered about 3,100 square 
miles. By 1999, the dead zone had doubled in area, and in 2002 it measured 
8,500 square miles.70 That represents an area the size of New Jersey in which 
aquatic life—including such commercially valuable species as the brown 
shrimp—cannot survive.71 Shellfish, starfish, sea anemones, and most other 
slow-moving animals died off 30 to 40 years ago, leaving the area to a few 
species of worms.72

The dead zone is caused largely by agricultural fertilizer runoff from 
Midwestern farms that ends up first in the Mississippi River and then 

Phosphate Mines Despoil Land, Air, and Water

Before phosphate can be used as fertilizer for feed grains and other crops, it 
must be mined. Phosphate is strip-mined from near-surface deposits in Florida 
and Idaho and turned into fertilizer, leaving rivers polluted and landscapes dot-
ted with 200-foot-high hills of slightly radioactive phospho-gypsum by-products.62

In Idaho, phosphate deposits are located within the greater Yellowstone ecosys-
tem, so mining there threatens the integrity of one of America’s most treasured 
national parks. Indeed, two phosphate refineries in Idaho and one in Florida have 
been condemned as Superfund sites, ranking them among the nation’s most con-
taminated spots.63

Phosphate rock typically is contaminated with heavy metals that are released 
during the mining process.64 In Idaho, runoff from phosphate mining has polluted 
nearby soil and streams with selenium. On one occasion, over 500 sheep died from 
grazing on heavy-metal-laden grasses near mines, and signs by streams near min-
ing sites warn that the fish may be unsafe to eat. 

Phosphate fertilizers—12 million tons of which are produced annually—are made 
by treating phosphate rock with strong acids.65 Producing 1 ton of phosphate 
takes almost 3 tons of sulfuric or phosphoric acid.66 Those highly corrosive chemi-
cals cause both air and water pollution. One such pollutant is hydrogen fluoride, 
deemed hazardous under the 1990 Clean Air Act.67 Chronic exposure to hydrogen 
fluoride weakens the skeleton, and high concentrations can irreparably damage 
any tissue in the body. Many phosphate factories also produce phosphoric acid, 
some of which escapes into the air, where it hovers as a mist that irritates mucous 
membranes in the eyes, nose, and throat.68
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the Gulf. Nutrients from agriculture—two-thirds from fertilizer and one-
third from manure73—account for 80 percent of the nutrient loading in the 
Mississippi.

Reducing nitrogen losses from agriculture would be the most cost-
effective way to reduce hypoxia in the Gulf of Mexico. The National Science 
and Technology Council, which coordinates the federal government’s 
science policy, estimated the cost of reducing nitrogen runoff from 

agriculture at 40 cents 
for each pound of 
nitrogen kept out of 
the Gulf. In contrast, 
reducing the nitrogen 
flows from industrial 
and municipal “point” 
(that is, definitively 
identifiable) sources 
would cost $5 to $50 
per pound of nitrogen 
removed.74

In December 2004, 
Stanford University 
researchers provided 
new evidence linking 

fertilizer runoff to “massive blooms of marine algae in another region.”75

They used satellite imagery to study Mexico’s Yaqui River Valley—one of 
that country’s most highly farmed areas. The valley is fertilized and irri-
gated in cycles over a six-month period, with waters draining into the Sea of 
Cortez—a long stretch of ocean that separates the bulk of Mexico from the 
peninsula of Baja California. The researchers saw algal blooms covering up 
to 223 square miles of the sea. Those blooms appeared after each irrigation 
cycle, suggesting that fertilizer from irrigation runoff was the culprit.

Manure Contaminates Water, but No Treatment Is Required

Before entering waterways, water polluted with human or other waste is 
processed in accordance with EPA regulations, which set strict limits on 
contaminants. This water—from pipes, ditches, and other easily identifi-
able sites—must be treated and purified, usually at a municipal water treat-
ment plant.76

In contrast, livestock manure is not regulated by any standards analo-
gous to those that control human waste, and farmers are not required to 

This summertime satellite photo of the Gulf of Mexico shows where 
decomposition of phytoplankton that had been fed by fertilizer 
created an oxygen-poor environment hostile to marine life—the 
“dead zone.” Reds and oranges indicate the most affected areas.
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treat it. Rainwater frequently carries manure downhill from pastures and 
feedlots into waterways, and some manure leaches into the soil. The EPA 
recently began to ameliorate the problem by requiring the largest fac-
tory farms to obtain permits under the National Pollution Discharge and 
Elimination System rule—the same rule that governs major industrial and 
municipal polluters. However, only the largest concentrated animal feeding 
operations (CAFOs) with 1,000 or more cattle, 2,500 or more hogs, or 30,000 or 
more broiler chickens are covered by the new rules. The EPA has estimated 
that the new requirements will reduce nitrogen releases by 110 million 
pounds and phosphorus releases by 56 million pounds—about a 25 percent 
reduction in each.77 Although that is a good start, it still means that, at most, 
20,000 of the more than 450,000 CAFOs in the country will have to obtain 
permits.78 The remainder will continue to handle excess manure by storing 
it in lagoons or holding tanks, or by spraying it on fields—all methods that 
fail to protect public health and the environment adequately.

Where There’s Manure, There’s Ammonia

At concentrations greater than 2 milligrams per liter (mg/l) of water, ammo-
nia can kill aquatic life.79 Untreated human sewage has an ammonia concen-
tration of about 50 mg/l. Wastewater treatment plants must limit ammonia 
in effluent to 4 mg/l in the winter and 1.5 mg/l in the summer. Yet concen-
trations of ammonia in raw livestock manure can exceed 10,000 mg/l. Con-
centrations in streams in rural Illinois, for example, range from 26 mg/l to 
1,519 mg/l. Between 1985 and 1990, the Illinois Environmental Protection 
Agency attributed 58 different fish kills—some of which destroyed entire 
fish populations—to pollution from livestock wastes, though whether 
ammonia was the primary cause is uncertain. 

Ammonia releases from the growing number of factory farms are 
affecting more and more watersheds. Expanded poultry production in 
Delaware has increased ammonia releases by 60 percent. Delaware water 
feeds into the Chesapeake Bay, which receives 81 percent of its ammonia 
from livestock releases. In North Carolina, ammonia releases have doubled 
over the past 20 years as hog production tripled.80

Ammonia (in the ionized form of ammonium) may be deposited into 
waterways as it floats back to the Earth’s surface or is carried down in rain-
fall. Ammonium contributes primarily to air pollution, but also can acidify 
water and increase algal blooms and eutrophication.81

Using too much manure on cropland may pollute waterways and 
soil with dangerous bacteria and excess nutrients. In the upper Midwest, 
20 feet of soil protect the water table, reducing the risk that contaminants 
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will reach that water. However, in large areas of North Carolina, the water 
table lies just 3 feet below the ground, dramatically increasing the chances 
of contamination.82

Pesticides Wash Off of Farmland

The USDA estimates that 5 percent of agricultural pesticides are washed 
away from farmland through runoff, erosion, and leaching.83 That threat-
ens the safety of drinking water in many farming regions, where ground-
water supplies up to 95 percent of the water used for domestic purposes.84

In California’s heavily farmed San Joaquin-Tulare Basin, at least one pesti-
cide was found in 59 of 100 samples taken from groundwater wells.85 A 1998 
USGS study found the herbicide atrazine in 38 percent of groundwater sam-
ples tested; groundwater is the source of most drinking water. Metolachlor 
was found in 14 percent of groundwater samples.86 The pesticides only 
occasionally exceeded drinking water standards, but because the USGS 
found so many (39) different pesticides—the majority associated with live-
stock feed production—the cumulative effects of several pesticides acting 
together might be causing unexpected kinds of harm. Moreover, for several 
decades, pesticides have been accumulating in bodies of water larger than 
those tested by the USGS. For example, Lake Superior now contains almost 
80,000 pounds of atrazine. In 1991, over 540,000 pounds of atrazine washed 
down the Mississippi River.87 Glyphosate, another widely used herbicide, 
has been detected in about a third of all streams in the Midwest. Its degra-
dation product—aminomethylphosphonic acid—has been found in almost 
70 percent of those streams.88

Antibiotics in Manure Contaminate Water

In 2002, the USGS found low levels of 22 different antibiotics in a national 
survey of organic chemical contamination in 139 streams.89 Those crucial 
medicines were the eighth-most commonly detected family of chemicals 
in the survey (about the same as insecticides). The USGS study did not 
determine the sources of the antibiotics, but presumably those found 
downstream of livestock operations came mostly from agricultural 
uses, while those found in urban areas came largely from human uses. 
The presence of antibiotics in rural streams reflects the mountains of 
antibiotic-laden manure produced each year and suggests that those 
antibiotics could lead to resistance among all sorts of bacteria. It’s unclear 
if that poses any risk to humans or wildlife, but prudence would indicate 
the value of minimizing the drugs’ presence (see “Factory Farming’s 
Antibiotic Crutch,” p. 68).
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What It All Means
Extracting water for irrigation and livestock use is one of many areas in 
which agriculture is exceeding the limits of sustainability and harming the 
environment. In some parts of the country, groundwater supplies are being 
gradually but inexorably and irreplaceably depleted. The ecological dam-
age from extensive and excessive irrigation includes soil erosion, fish and 
bird poisonings, impaired fish habitats (threatening the very survival of 
Coho and Chinook salmon throughout much of the Pacific Northwest), and 
damage to roads and houses as the land below them sinks—mostly to raise 
crops that generate only pennies for every 100 gallons of irrigation water. 
In addition, the fertilizer and pesticides used to grow feed grains and other 
crops, and the manure from the animals that eat the feed, pollute water all 
the way from the farm to the nation’s great rivers and the oceans.

Reducing the number of animals raised for food and raising cattle on 
rangeland instead of in feedlots are obvious ways to reduce water con-
sumption in the West and Great Plains. A complementary approach is to 
use water in more sustainable and productive ways. Cutting back on meat 
consumption would protect waterways from pollution caused by fertilizer 
production, runoff from chemical fertilizer and manure, and soil erosion. 
Of course, producing more fruits, vegetables, beans, and nuts still would 
require water, but far less than is needed to produce animal products.




