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Executive Summary
Over the last two decades, small- and medium-scale live-
stock farms have given way to factory farms that confine 
thousands of cows, hogs and chickens in tightly packed 
facilities. Farmers have adopted factory-farming practices 
largely at the behest of the largest meatpackers, pork 
processors, poultry companies and dairy processors. The 
largest of these agribusinesses are practically monopolies, 
controlling what consumers get to eat, what they pay for 
groceries and what prices farmers receive for their live-
stock. This unchecked agribusiness power and misguided 
farm policies have pressed livestock producers to become 
significantly larger and adopt more intensive practices. 
Despite ballooning in size, many livestock producers are 
just squeezing by because the real price of beef cattle, hogs 
and milk has been falling for decades. 

These intensive methods come with a host of environmen-
tal and public health costs that are borne by consumers and 
communities; none of the costs are paid for by the agribusi-
ness industry.

Factory farms produce millions of gallons of manure that 
can spill into waterways from leaking manure lagoons or 
fields where manure is over-applied as fertilizer. Manure 
contains hazardous air pollutants and contaminants that 
can endanger human health. Neighbors and workers in 
these animal factories often suffer intensely from over-
whelming odors and related headaches, nausea and other 
potentially long-term health effects.

Even people thousands of miles away from these facilities 
are not immune to their impacts. Thousands of animals 
crowded into unsanitary facilities are vulnerable to dis-
ease. Consumers eating the dairy, egg, and meat products 
produced in factory farms can inadvertently be exposed to 
foodborne bacteria such as E. coli and salmonella, as well 
as to the public health consequences of unchecked anti-
biotics and artificial hormones. And yet, despite all of the 
well-documented problems and health risks, the number 
and concentration of factory farms in the U.S. continues to 
increase.

For more, see our Factory Farm Map at www.factoryfarmmap.org.

Total Animals on Factory Farm s in the 
United States

What Is a Factory Farm?
Beef cattle: 500-head on feed (feedlot)

Dairy: 500-head

Hogs: 1,000-head

Broiler Chickens Sold Annually: 500,000

Egg-Laying Chickens: 100,000

Source: Food & Water Watch analysis of USDA data, measured in 
animal units

23,783,767

28,821,693

2002 2007
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Key Findings
Between 1997 and 2007, there was a geographic and economic shift in where and how food is raised in the United States. 
Even a few decades ago, there were small- and medium-sized dairy, cattle and hog farms dispersed all across the country. To-
day, these operations are disappearing. The remaining operations are primarily large-scale factory farms that are concentrated 
in specific regions, states and even counties where the thousands of animals on each farm can produce more sewage than 
most large cities, overwhelming the capacity of rural communities to cope with the environmental and public health burdens.

Food & Water Watch analyzed U.S. Department of Agriculture (USDA) Census of Agriculture data from 1997, 2002 and 2007 
for beef cattle, hogs, dairy cattle, broiler meat chickens and egg-laying operations. In this report, factory farms were defined 
as operations with more than 500 beef cattle (feedlots only), 1,000 hogs, 500 dairy cows, 100,000 egg-laying chickens and 
500,000 broiler chickens, the largest size categories that USDA recognizes in its survey. (See methodology section for a more 
detailed description of Food & Water Watch’s data analysis.) Key findings from Food & Water Watch’s analysis include: 

•	 The total number of livestock on the largest factory farms rose by more than one-fifth between 2002 and 2007. 
The number of livestock units on factory farms rose 21.2 percent from 23.8 million in 2002 to 28.8 million in 2007.1 
“Livestock units” is a way to measure different kinds of livestock animals on the same scale based on their weight — 
one beef cattle is the equivalent of approximately two-thirds of a dairy cow, eight hogs or four hundred chickens.2

•	 The number of factory-farmed animals increased significantly for all types of livestock.

•	 Dairy cows on factory farms (over 500 cows) nearly doubled. The number of dairy cows rose 93.4 percent from 2.5 
million cows in 1997 to 4.9 million in 2007. On average, nearly 650 additional dairy cows were added every day 
over the decade. The growth of factory-farmed dairies in western states like Idaho, California, New Mexico and Texas 
shifted dairy production away from traditional dairy states like Wisconsin, New York and Michigan.

•	 Beef cattle on feedlots (over 500 cattle) rose 17 percent. The number of beef cattle on operations with at least 500-
head grew by 17.1 percent from 11.6 million in 2002 to 13.5 million in 2007 — adding about 1,100 beef cattle ev-
ery day for five years. The five states with the largest numbers of beef cattle on feedlots all have more than 1,000,000-
head.3

•	 Hogs on factory farms (over 500 hogs) increased by one-third. The number of hogs on factory farms grew by more 
than a third (36.3 percent) from 46.1 million in 1997 to 62.9 million in 2007, adding 16.7 million hogs. Nationally, 
about 4,600 hogs were added to factory farms every day for the past decade. 

•	 Broiler chickens on the largest factory farms nearly doubled to 1 billion. In 2007, there were over one billion broiler 
chickens on large farms in the United States — more than three birds for every person in the country. The number 
of broiler chickens raised on factory farms nearly doubled over the decade, rising 87.4 percent from 583.3 million 
in 1997 to 1.09 billion in 2007.4 The growth in industrial broiler production added 5,800 chickens to factory farms 
every hour over the past decade.

•	 Egg-laying hens on factory farms increased by one-quarter to 266 million. The number of egg-producing layer hens 
increased by nearly a quarter over the decade, rising 23.6 percent from 215.7 million in 1997 to 266.5 million in 
2007. Half the egg-laying hens in 2007 were in the top five egg producing states — Iowa, Ohio, Indiana, California 
and Pennsylvania. 

•	 The average size of factory farms increased 9 percent in five years. The size of the average large-scale livestock op-
eration increased from 1,018 animal units in 2002 to 1,108 in 2007. The shift to industrial scale livestock production 
has crammed more animals onto each operation.

(Continued.)



•	 Average factory-farmed dairy size swells by one-third. The average size of factory-farmed dairies increased by a third 
over the decade, rising from 1,114 head in 1997 to 1,481 in 2007. In Kansas the average size was more than twice 
the national average, with nearly 3,600 cows on each operation in 2007. Average-sized mega-dairies in Arizona, 
Oklahoma, New Mexico, Idaho and Nevada held more than 2,000 cows. 

•	 Average beef feedlot has more than 3,800-head. The average size of beef cattle feedlots nationally declined slightly 
from 2002 to 2007, falling by 8.7 percent to 3,810 in 2007. In Texas, the average feedlot inventory was over 20,000. 
Average-sized feedlots in California, Oklahoma and Washington were over 12,000 head.

•	 The average size of hog factory farms increased by 42 percent over a decade. The average hog factory farm rose 
from 3,612 hogs in 1997 to 5,144 in 2007. Seven states averaged more than 10,000 hogs per factory farm. 

•	 The average broiler chicken operation size grew to 168,000 birds. The average size of U.S. broiler chicken opera-
tions rose by 7.4 percent from 157,000 in 1997 to 168,000 birds in 2007. The states with the largest operations are 
considerably larger than the national average. Five states (California, Florida, Ohio, Oklahoma and Indiana) averaged 
broiler flocks in excess of 200,000 birds. The USDA Agricultural Census only measures broiler operations by annual 
sales, not by facility size. An average of 5.5 batches of broilers is produced per year at any given facility, so facility 
size is estimated by dividing annual sales by 5.5. 

•	 The average size of egg operations has grown by half over the decade. Average-sized U.S. layer chicken operations 
have grown by 53.7 percent from 399,000 in 1997 to 614,000 in 2007. The states with the largest layer operations 
were both considerably larger than the national average and grew much faster over the decade. The five states with 
the largest average layer flocks (Florida, Missouri, Iowa, Michigan and Illinois) all averaged at least 750,000 hens per 
factory farm.

The incredible growth of factory farming is the result of three key factors. First, misguided farm policy encouraged over-pro-
duction of commodity crops such as corn and soybeans, which artificially depressed the price of livestock feed and created 
an indirect subsidy to factory farm operations. Second, unchecked mergers and acquisitions between the largest meatpacking, 
poultry processing and dairy companies created an intensely consolidated landscape where a few giant agribusinesses exert 
tremendous pressure on livestock producers to become larger and more intensive. And finally, lax environmental rules and 
lackluster enforcement allowed factory farms to grow to extraordinary sizes without having to properly manage the over-
whelming amount of manure they create. 

The combination of these trends eroded rural economies, drove independent producers out of business, and allowed the larg-
est livestock operations to dominate animal agriculture in the United States. The manure from these factory farm operations 
pollutes the environment and endangers public health. Crowded, unsanitary conditions leave animals susceptible to disease, 
drive the overuse of antibiotics and hormone treatments, and can contribute to foodborne illnesses. As consumers saw during 
the 2010 egg recall, food safety problems on even a few factory farms can end up in everyone’s refrigerator.

The stakes are high for the future of livestock production. Because government at all levels has made decisions that contrib-
uted to the rise of factory farms, all levels of government must be involved in changing policies and enforcing existing laws to 
rein in this industry. Food & Water Watch recommends the following courses of action: Congress must restore sensible com-
modity programs that do not prioritize the production of artificially cheap livestock feed over fair prices to crop farmers. The 
U.S. Environmental Protection Agency (EPA) must implement and enforce appropriate environmental rules to prevent factory 
farm pollution. The Food and Drug Administration (FDA) must reverse its approval of controversial hormone, non-therapeutic 
antibiotic and other livestock treatments that facilitate factory farming at the expense of public health. The USDA must 
enforce livestock marketing regulations that allow independent livestock producers’ access to markets. State environmental 
authorities must step up their coordination and enforcement of regulations on factory farms. 



The rise of factory farming was no accident. It resulted from 
public policy choices driven by big agribusinesses, especially 
meatpackers and processors that dominate the critical steps 
in the food chain between livestock producers and consum-
ers. The silos and gentle meadows pictured on the labels of 
the food most Americans buy have little relation to how that 
food is actually produced. Most of the pork, beef, poultry, 
dairy and eggs produced in the United States come from 
large-scale, confined livestock operations. 

These animals produce tremendous amounts of manure. 
Large-scale commercial livestock and poultry operations 
produce an estimated 500 million tons of manure each 
year, more than three times the sewage produced by the 
entire U.S. human population.5 Unlike the household waste 

produced in an overwhelming majority of U.S. communities, 
which have municipal sewer systems, the manure and waste 
from livestock operations is untreated. Instead, the factory 
farm waste is stored in manure pits or lagoons, and ultimate-
ly it is applied to farm fields as fertilizer. As the Wisconsin 
State Journal noted, “[u]nlike cities, which treat their waste, 
most of the large farms dispose of manure the same way 
farmers disposed of it in the Middle Ages — by spreading it 
on fields as fertilizer.”6 

Small, diversified farms that raise animals as well as other 
crops have always used manure as fertilizer without pollut-
ing water. The difference with factory farms is scale. They 
produce so much waste in one place that it must be applied 
to land in quantities that exceed the soil’s ability to incorpo-

Introduction

The significant growth in industrial-scale, factory-farmed livestock has contributed to 
a host of environmental, public health, economic, food safety and animal welfare 

problems. Tens of thousands of animals can generate millions of tons of manure annually, 
which pollutes water and air and can have health repercussions on neighbors and nearby 
communities. Consumers in distant markets also feel the impacts, either through food-
borne illness outbreaks or other public health risks or through the loss of regional food 
systems. Even the producers are not benefitting from this system of production because 
they are not getting paid much for the livestock they raise. 

The aftermath of Hurricane Floyd on a factory farm site in North Carolina in 1999. Photo by Rick Dove, www.doveimaging.com.
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rate it. The vast quantities of manure can — and do — make 
their way into the local environment where they pollute the 
air and water. Manure contains nitrogen, phosphorus and 
often bacteria that can endanger the environment and human 
health. Manure lagoons leak, and farmers over-apply manure 
to their fields, which allows manure and other wastes to seep 
into local streams and groundwater. Residential drinking 
wells can be contaminated with dangerous bacteria that can 
sicken neighbors and the runoff can damage the ecological 
balance of streams and rivers. In some cases, manure spills 
that reach waterways can kill all aquatic life. 

Large quantities of decomposing manure doesn’t just stink, it 
can be a health hazard as well. Noxious gas emissions from 
manure holding tanks and lagoons — including hydrogen 
sulfide, ammonia and methane — can cause skin rashes, 
breathing problems and headaches, and long-term expo-
sure can lead to neurological problems. For children, senior 
citizens and adults with other health problems, exposure to 
these fumes can cause even more problems.

Industrial livestock operations also can create public health 
hazards in other ways. The facilities are over-crowded and 
stressful to animals, making it easy for disease to spread. 
When thousands of beef cattle are packed into feedlots full 
of manure, bacteria can get on their hides and then into 

the slaughterhouses. Contamination on even one steer can 
contaminate thousands of pounds of meat inside a slaugh-
terhouse. In 2010, the crowded, unsanitary conditions at 
two Iowa egg companies caused a recall of more than half a 
billion potentially salmonella-tainted eggs.

Factory farms can create public health concerns beyond 
foodborne illness. Because over-crowded animals are suscep-
tible to infection and disease, most industrial livestock facili-
ties treat the animals with low-levels of antibiotics to prevent 
illness and also promote weight gain. By creating a breeding 
ground for antibiotic-resistant bacteria, the sub-therapeutic 
dosages used on millions of factory-farmed livestock can 
reduce the effectiveness of antibiotics for human patients. 
The feed used for livestock can also introduce public health 
threats. Broiler chickens often receive arsenic-based feed 
additives to promote pinker flesh and faster growth, and beef 
cattle continue to be fed with animal byproducts, which 
increases the risk of mad cow disease. 

These unhealthy conditions and additives not only pose 
threats to the environment and public health, they are also 
detrimental to the animals themselves. Most factory-farmed 
hogs and chickens have no access to the outdoors and never 
see daylight. Beef cattle and dairy cows spend time outside, 
but they are crammed onto feedlots with no access to pasture 
or grass, which is what they are designed to eat. The lack of 
outdoor access, inability to express natural behaviors, health 
problems and stress caused by production practices, and 
breeding designed to maximize weight gain or egg and milk 
production take a toll on animal welfare.

Nor do most farmers benefit from the shift to factory farming. 
The number of dairy, hog and beef cattle producers in Amer-
ica has declined sharply over the last twenty years as the 
meatpacking, processing and dairy industries have pressed 
farmers to increase in scale. Most farmers barely break even. 
In 2007, more than half of family farmers lost money on their 
farming operation.7 The tiny handful of companies that domi-
nate each livestock sector exert tremendous control over the 
prices farmers receive, and they micromanage the day-to-day 
operations of many farms. The real price that farmers receive 
for livestock has fallen steadily for the last two decades. 

The rapid transformation of livestock production from 
hundreds of thousands of independent farmers with reason-
ably sized operations to a few thousand mega-farms did not 
evolve naturally. Factory farming was facilitated by three 
policy changes pushed by the largest agribusinesses: A series 
of farm bills artificially lowered the cost of crops destined for 
livestock feed; the EPA ignored factory farm pollution; and 
the Department of Justice (DOJ) allowed the largest meat-
packers to merge into a virtual monopoly.
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Since the 1980s, U.S. farm policy has encouraged the over-
production of corn, soybeans, oats and other crops used for 
livestock feed. For most of the past quarter century, this over-
production made the cost of feed artificially low — below 
the cost it took to raise the crops. Permitting crop prices to 
fall below their cost of production and then paying farm-
ers some of the difference with taxpayer dollars indirectly 
subsidizes meatpackers, factory farms and food processors. 
Artificially low commodity prices encouraged livestock pro-
ducers to buy feed rather than pasture their livestock or grow 
their own feed crops. Since producers no longer needed land 
for pasture or feed crops, and feed costs were low, it became 
economically feasible to confine large numbers of animals 
together in factory farm facilities without an enormous 
amount of land. The failed farm policies often proved disas-
trous for crop farmers because in most years, they were paid 
little for their production, and the new policies facilitated a 
transformation of livestock production into factory farming.

Second, the environmental oversight of factory farms is 
disjointed, toothless and almost non-existent. Weak oversight 
of waste disposal, a major expense in livestock operations, 
reduces the costs of factory farming and encourages the de-
velopment of larger and larger operations. Although the EPA 
is tasked with regulating factory farms, it has done little or 

nothing to control the environmental damage caused by fac-
tory farms. Adequate oversight was repeatedly blocked by the 
livestock industry, which opposed any safeguards or oversight 
of factory farm pollutants. 

These two policies reduced the major operating costs of facto-
ry farming — feed and manure disposal. The growing trend to-
ward consolidation within the meatpacking, poultry and dairy 
industries cemented factory farming as the dominant model 
of livestock production. Over the past two decades, a wave of 
mergers and acquisitions has concentrated the livestock sec-
tors into the hands of just a few dominant companies. These 
powerhouses employ heavy-handed tactics, abusive contract 
terms and manipulative practices that minimize the prices 
they pay for livestock. In many cases, the companies encour-
age or require farmers to increase the scale of their operations 
or the companies will not buy their livestock. 

The results of these converging trends are clear: Most ani-
mals raised for food in the United States are raised on factory 
farms. As this report outlines, over the past decade fac-
tory farms have become the dominant method of livestock 
production and factory farms are getting bigger and more 
concentrated in certain regions of the country.

An example of a leachate pond from a factory dairy farm in Northwestern Illinois that discharges livestock waste into a tributary of the Apple River. Photo 
by Helping Others Maintain Environmental Standards (HOMES); more information at www.StopTheMegaDairy.org.
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In recent years, small and mid-sized dairy 
farms have been disappearing and are being 

replaced by factory-farmed dairies that now 
dominate milk production. Between 1997 and 

2007, the United States lost 52,000 dairy farms — about 
5,000 farms every year — but because the remaining farms 
added more and more cows, milk production has remained 
constant.8

Food & Water Watch’s analysis of USDA Census of Agricul-
ture data found that the number of cows on factory farms 
with over 500-head nearly doubled from 2.5 million in 1997 
to 4.9 million in 2007.9 About 2.4 million dairy cows were 
added to factory-farmed dairy operations over the decade — 
nearly 650 additional dairy cows every day. 

The rise of the factory-farmed dairy industry has been more 
pronounced in western states and has transformed the na-
tional dairy landscape over the past decade. Food & Water 
Watch found that although traditional dairy states like Wis-
consin and New York added 340,000 dairy cows to the largest 
operations over the decade, these states were overwhelmed 
by the size and growth of factory-farmed dairies in western 
states. In 2007, there were more than 2.7 million cows on 

factory-farmed dairies in California, Idaho, Texas and New 
Mexico. The emergence of western factory-farmed dairies has 
contributed to the decline of local dairy farms in the South-
east, Northeast, Upper Midwest and parts of the Midwest.10

Increasing Size
Food & Water Watch found that the average size of factory-
farmed dairies increased by a third over the decade, rising 
from 1,114 head in 1997 to 1,481 in 2007. Many states have 
higher average sized factory-farmed dairies. Average-sized 
factory-farmed dairies in Arizona, Oklahoma, New Mexico, 
Idaho and Nevada all contained more than over 2,000 cows.

Manure Spills 
Small dairies generate less manure than factory farms; they 
usually apply that manure to cropland or incorporated it into 
pasture as fertilizer. Because big dairies generate far more 
manure than they can use as fertilizer, they must either store 
it in giant lagoons or apply it to cropland at excessive rates, 
where it leaches into groundwater and runs off into nearby 
rivers and streams. Many factory-farmed dairies have caused 
significant manure spills and environmental hazards in re-
cent years.

Dairy

Factory-Farmed Dairy Cows in Arizona, 
New Mexico and Texas, 1997

Factory-Farmed Dairy Cows in Arizona, 
New Mexico and Texas, 2007

www.factoryfarmmap.org

www.factoryfarmmap.org
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Indiana: In 2010, at a 1,650-cow Randolph County, Indiana 
dairy operation, a manure lagoon liner detached, floated to 
the surface of the lagoon, and became inflated with decom-
posing manure gases. 11 The manure bubbles were large 
enough to be seen from satellite photos, but the operator, 
who had declared bankruptcy after milk prices collapsed, 
could not afford to repair the liner.12 After the county shut 
down local roads and banned school buses from the sur-
rounding area because of the risk posed by potential noxious 
gas releases or explosions, Indiana environmental officials 
deflated the bubbles.13 (See photo, below at right.)

Maryland: In 2009, a 1,000-cow Frederick County, Mary-
land dairy operation reimbursed the county and a local city 
$254,900 for providing emergency water supplies, testing 
and other costs after a 576,000 gallon manure spill in 2008 
polluted the town’s water supply, which had to be shut off for 
two months.14

Minnesota: In 2009, a 250,000 to 300,000 gallon manure 
spill from a 660-head Pipestone County, Minnesota dairy 
leaked into a tributary after a pipe between manure basins 
clogged and overflowed. The spill killed fish and closed a state 
park to swimmers for Memorial Day weekend after height-
ened levels of fecal coliform were found in the park’s waters.15

The largest factory-farmed dairy counties produce as much 
untreated dairy waste as the sewage produced in major 
American metropolitan areas, which goes to treatment plants. 
The more than 464,000 dairy cows on factory-farmed dair-

ies in Tulare County, California produce five times as much 
waste as the population in the greater New York City met-
ropolitan area.16 The nearly 240,000 dairy cows in Merced 
County, California produce about ten times as much waste as 
the metropolitan area of Atlanta, Georgia. 

Top Dairy Counties

Dairy 
Cows on 
Factory 
Farms

Human 
Population 

Sewage 
Equivalent
(millions)

Comparable 
Metropolitan Area

 California\Tulare  464,863  103.0  5 x New York City 

 California\Merced  239,927  53.1  10 x Atlanta 
 California\
Stanislaus  163,011  36.1  6 x Philadelphia 

 California\Kings  155,376  34.4  2 x New York City 

 Idaho\Gooding  135,565  30.0 
 New York City + 

Chicago 

 California\Kern  124,278  27.5 
 5 x Washington, 

DC 

 California\Fresno  108,257  24.0 
 New York City + 
Washington, DC 

 California\San 
Bernardino  105,095  23.3 

 New York City + 
San Diego 

 California\San 
Joaquin  96,977  21.5 

 New York City + 
Denver 

 Arizona\Maricopa  93,547  20.7  New York City 
 Washington\

Yakima  86,038  19.1  New York City 
 New Mexico\

Chaves  85,041  18.8 
 Los Angeles + 
Philadelphia 

Number of Dairy Cows on U.S.  
Factory Farms

Source: Food & Water Watch analysis of USDA data

2,514,218

3,739,815

4,862,847

20021997 2007

Gas bubbles in the liner of the Union Go Dairy manure lagoon in Randolph 
County, Indiana. Photo by BloomingtonAlternative.com.
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Dairy Industry Concentration
Up until the 1990s, medium-sized fluid 
milk processors were local, family-owned 
businesses that bought milk from local 
dairies and supplied local consumers and 
retailers.17 Today, a tiny handful of compa-
nies buy the majority of milk from farms and 
process it into dairy products and industrial 
food ingredients. These larger market players 
increasingly source their milk from industri-
al mega-dairies that dominate milk produc-
tion. The largest milk processing company, 
Dean Foods, controls around 40 percent 
of the nation’s fluid milk supply18and 55 
percent of all organic milk.19

Dean Foods is the most common source 
of milk in the dairy case, but consumers 
might not see a Dean label. Dean or one 
of its subsidiaries owns or sells more than 
50 brands, including AltaDena, Berkeley 
Farms, Borden, Country Fresh, Garelick, 
Land O’Lakes, Lehigh Valley, Meadow 
Brook, Meadow Gold, Mayfield Farms, 
Reiter, Shenandoah’s Pride, Verifine, Ho-
rizon Organic, Silk Soymilk, Swiss Dairy 
and several dozen others.20 Consumers see 
a familiar label they may associate with a 
local or regional company, but the company 
behind most of the labels is Dean.

Dairy Crisis Drives Farm Losses 
In 2009, milk prices paid to farmers plummeted after a roller-coaster 
upswing a few years earlier. When prices rose, many large-scale 
dairies added more cows to capitalize on favorable prices, but higher 
prices evaporated after the global recession. The average price farm-
ers received for milk in 2009 was among the lowest since the 1970s.21

During the summer of 2007, the price farmers received for milk reached 
a record high $21.70 per hundred pounds of fluid milk (known as a 
hundredweight).22 Over the following two years, these prices fell by 
nearly half (47.7 percent) from $21.60 per hundredweight in July 2007 
to $11.30 in June 2009.23 Although milk prices fell, production costs 
did not, because the cost of feed rose 35 percent and the cost of 
energy rose by 30 percent during 2008.24 Feed costs alone were higher 
than the price California and Pennsylvania farmers received for milk in 
2009.25 Many dairy farmers lost between $100 and $200 per cow every 
month in 2009.26

Dairy farms faced an unprecedented economic catastrophe that drove 
many multi-generational farms out of business. One New York and 
two California dairy farmers committed suicide in the face of failing 
farms.27 An Illinois dairy farmer in operation since 1980 told Reuters,

 “We’ve dealt with farm recession. We’ve dealt with droughts and 
floods and this is by far the worst economic situation we have ever 
dealt with in our years of farming.”28 At the USDA and Department of 
Justice workshop on the state of competition in the dairy industry in 
July 2010, dairy farmers from across the country with herds ranging 
from 50 cows to over 10,000 agreed that historic low milk prices was 
causing economic problems for all dairy farms.29

Source: Food & Water Watch analysis of USDA data

Average Size of Factory-Farm Dairies (number of cows)

United States

3,346

3,596

1,451

1,837

2,694 2,782

2,337 2,414

1,870

2,252
2,376

1,270

1,719

2,123

2,469

1,481
1,289

1,114

Kansas Arizona Oklahoma New Mexico Idaho

1997
2002
2007
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Beef
Over the past decade, large-scale indus-
trial feedlots that fatten beef cattle prior to 

slaughter came to dominate the entire cattle 
industry. These feedlots buy from small or mid-

sized ranches that raise young cattle and then “finish” cattle 
to market weight. Even in 2008, nearly half (46 percent) of 
all beef cattle were raised on 675,000 farms and ranches 
with fewer than 100 head of cows.30 But most of these cattle 
ultimately end up on feedlots.

These feedlots have gotten much larger and often partner 
with or are owned by meatpackers. Until the mid-1960s, 
most feedlots were small, family-owned-operations that 
handled fewer than 1,000 head. They marketed most of the 
nation’s beef cattle.31 Now, the largest beef feedlots finish the 
vast majority of beef cattle. In 2008, the largest 12.1 percent 
of feedlots each finished more than 16,000 cattle and mar-
keted nearly three-quarters (70.2 percent) of beef cattle.32

Top Beef Feedlot States

State
Beef Cattle Inventory

2002 2007
Texas  2,644,450  2,993,215 
Kansas  2,223,850  2,566,734 
Nebraska  2,173,979  2,512,659 
Iowa  606,648  1,178,958 
Colorado  1,062,357  1,102,792 

Increasing Size  
Food & Water Watch found that the number of beef cattle 
on feedlots larger than 500-head grew by 17.1 percent from 
11.6 million in 2002 to 13.5 million in 2007, adding about 
1,100 beef cattle every day for five years.33 The five states 
with the largest inventories of beef cattle on feedlots all have 
more than 1,000,000 factory-farmed beef cattle. Combined, 
these five states (Texas, Kansas, Nebraska, Iowa and Colora-
do) held 10.3 million head of beef cattle on feedlots in 2007 
— about three-fourths (76.4 percent) of all factory-farmed 
beef in the country. 

The national average for beef feedlot size is over 3,800-head. 
The average size of feedlots nationally declined slightly from 
2002 to 2007, falling by 8.7 percent to 3,810 in 2007. In 
many states, however, the average feedlot size increased sig-
nificantly over the decade and is now quite high. In six states, 
average feedlot size was double the national average in 2007. 
In Texas, the average feedlot was over 20,000-head. In Cali-
fornia, Oklahoma and Washington it was over 12,000-head. 

Most cattle feedlots are located in rural counties but the large 
number of cattle in these areas produces the same amount of 
waste as some of America’s largest cities. The manure from 
cattle feedlots is stored on site until it is spread onto nearby 
farm fields. But feedlots can flood or generate polluted run-
off, and over-applied manure on farm fields can leach into 
groundwater or leak into nearby waterways. 

Beef Cattle on Feedlots in Colorado, 
Nebraska and Kansas, 2007

www.factoryfarmmap.org
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Manure Spills
Idaho: In 2010, the EPA ordered a Grand View, Idaho feed-
lot containing between 30,000 and 65,000 beef cattle to 
cease discharging fecal bacteria-contaminated water from its 
stock watering system into a tributary of the Snake River. The 
EPA noted that the feedlot “discharges a tremendous volume 
of contaminated water into a river already impaired by bac-
teria and nutrient pollution.”34

Iowa: In 2009, a 4,600-head Sioux County, Iowa cattle 
operation agreed to pay $25,000 to settle allegations that it 
violated the Clean Water Act by allowing manure and waste-
water to runoff into tributaries of the Floyd River.35

Texas: In 2008, a surprise EPA inspection of an non-permit-
ted Texas cattle feeder found that because was not properly 
constructed or operated, it could not contain all of the 
operation’s manure waste, was unable to treat its wastewater 
and storm water runoff, and had caused an unauthorized 
waste discharge into a tributary of the Pease River.36

Untreated manure spills and discharges can be a significant 
public health risk in counties where hundreds of thousands 
of beef cattle are fattened on feedlots. The nearly 466,600 
beef cattle on feedlots in Deaf Smith County, Texas produce 
about four times as much manure as the human sewage 
output of greater Los Angeles.37 The 399,000 beef cattle on 
feedlots in Imperial County, California produce twice as 
much waste as the entire New York City metropolitan area.

Top Beef 
Cattle 

Counties
Beef on 
Feedlots

Human 
Sewage 

Equivalent
(millions)

Comparable Metro 
Area

 Texas/Deaf 
Smith  466,579  47.0 4 x Los Angeles

 California/
Imperial  399,043  40.2 2 x New York City

 Texas/Castro  339,125  34.2 New York City + Los 
Angeles

 Texas/Parmer  299,056  30.1 5 x Philadelphia

 Colorado\Weld  295,255  29.7 New York City + 
Chicago

 Nebraska/
Cuming  253,940  25.6 New York City + Miami

 Kansas/Scott  224,926  22.7 New York City + Seattle
 Texas/Hansford  194,299  19.6 New York City

 Iowa/Sioux  190,201  19.2 New York City
 Colorado/Yuma  181,453  18.3 Los Angeles + Atlanta

Packers v. Cowboys: How Meatpackers 
Manipulate Cattle Markets
The beef-packing industry is more powerful and con-
solidated now than it was a century ago when Congress 
enacted the Packers & Stockyards Act to break up the 
beef monopolies.38 Beef packing is the most concentrat-
ed industry in the livestock sector. Feedlots are getting 
larger in order to sell into an increasingly consolidated 
meatpacking industry, with just four firms slaughtering 
more than four out of five beef cattle.39 This concentra-
tion gives large packers tremendous leverage over inde-
pendent cattle producers. The pressure to sell to larger 
meatpackers has encouraged independently owned 
feedlots to get bigger, in part to compete with the large 
meatpacker-owned feedlots.

The large beef packers now own their own cattle and 
operate feedlots, thus controlling supply through all 
stages of production and reducing their need to buy 
cattle from independent and small operators. About one 
in 12 cattle (between 7 and 8 percent) slaughtered in 
2007 were packer-owned.40 Packer-owned feedlots en-
able the meatpackers to drive down cattle prices, keep 
consumer beef prices high and push down the prices 
paid to producers. Because meatpackers who own 
cattle can be sellers, buyers or on both sides of a sale, 
they can distort or manipulate prices. They can slaugh-
ter their own cattle when the cash price is high or buy 
at auction when prices are low, which can drive down 
prices for other independent cattle producers.41

Company-owned feedlots can be immense. The world’s 
largest beef processor, JBS, owns the Five Rivers 
Cattle Feeding company, which in 2010 had a capac-
ity of 839,000-head on 13 feedlots in Colorado, Idaho, 
Kansas, New Mexico, Oklahoma, Texas and Wiscon-
sin.42 The average Five River feedlot has about 65,000-
head capacity, but the largest in Yuma, Colorado, has 
a capacity of 125,000.43 In 2007, Cargill’s cattle feedlot 
business was the third largest in the United States, 
feeding 700,000 head of cattle each year.44In 2010, Car-
gill operated three feedlots in Texas, one in Kansas and 
one in Colorado.45

These corporate-owned feedlots are generally bigger 
than independently owned feedlots and they lack roots 
in their local communities. Cargill is headquartered in 
Minnesota, but its feedlots are located in Texas, Colo-
rado and Kansas. JBS is a Brazilian company. While 
farmers and ranchers drink the same water and breathe 
the same air as their neighbors, the corporate owners 
of these largest feedlots are located thousands of miles 
from any environmental problems they may create.
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Pork
Hog farms have grown dramatically with 
thousands of hogs packed into confine-
ment barns. In many regions, there are only 

one or two pork packers so hog producers 
have few potential buyers for their hogs. This 

economic pressure has led many hog producers to follow 
the meat industry’s mantra to “get big or get out.”46 In less 
than two decades the number of hog farms declined by 70 
percent, from more than 240,000 in 1992 to fewer than 
70,000 in 2007.47 Despite the collapse in the number of 
farms, the number of hogs remained fairly constant as the 
scale of the remaining operations exploded. What makes the 
rise of factory farms in the hog industry so noteworthy is that 
it happened recently and quickly. In 1992, less than a third of 
hogs were raised on farms with more than 2,000 animals; by 
2004, four out of five hogs were raised on these giant opera-
tions.48 By 2007, 95 percent of hogs were raised on opera-
tions with more than 2,000 hogs.49

Increasing Size
Food & Water Watch found that the number of hogs on fac-
tory farms with more than 500-head grew by more than a 
third (36.3 percent) from 46.1 million in 1997 to 62.9 million 
in 2007. The addition of 16.7 million hogs in a decade put 
4,600 more hogs onto factory farms every day.

The five largest states for factory-farmed hogs (Iowa, North 
Carolina, Minnesota, Illinois and Indiana) represent about 
two-thirds of all factory-farmed hogs. They have held this 
ranking since 1997, but the most rapid growth has been in 
the Midwest. The number of hogs on factory farms in Iowa 
grew by 75 percent between 1997 and 2007 and in Min-

Number of Hogs on U.S. Factory Farms

Source: Food & Water Watch analysis of USDA data

46,125,102
52,363,878

62,854,466

20021997 2007

Hogs on Factory Farms in North 
Carolina, 2007

Hogs on 
Factory Farms 
in Minnesota, 
Iowa, Indiana 
and Illinois, 2007

www.factoryfarmmap.org

www.factoryfarmmap.org
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nesota the number surged 71 percent. In contrast, although 
North Carolina has maintained the number two ranking for 
the number of factory-farmed hogs, the growth in hogs there 
has been much smaller, only six percent between 1997 and 
2007. This more moderate growth resulted from state laws 
that have curtailed unlimited expansion of hog factory farms 
(see box on opposite page).

Food & Water Watch found that the average hog factory farm 
size increased by 42.4 percent over a decade, rising from 
3,612 hogs per farm in 1997 to 5,144 in 2007. The largest 
hog factory farms were not in the states with the largest num-
ber of hogs, but in states where hog production was largely 
limited to a few counties with enormous operations. Seven 
states averaged more than 10,000 hogs per factory farm. The 
average operation in Texas contained 100,000 hogs.

Manure Spills
Much of the U.S. hog production is concentrated in the grain 
and soybean producing Midwest. The tremendous amount of 
manure produced on hog factory farms is stored in lagoons 
and applied — often over-applied — to cropland. In the 
upper-Midwest, where farmland freezes solid during the 
winter, manure applied to frozen fields cannot be absorbed 
so it quickly runs off into local waters. When manure storage 
lagoons spill or leak, or if manure is over-applied on farm-
land, it can easily spill into local waterways. Recent manure 
spills include:

Share of Hogs on U.S. Operations with 
More Than 2,000 Hogs

Source: USDA

30%

80%

95%

20041992 2007

Top Factory Farm Hog States  
(millions of hogs)

Source: Food & Water Watch analysis of USDA data

20021997 2007

10.2

2.8

2.8

3.3
3.9

7.1

5.5

3.4

3.2
4.2

9.8
9.5

10.1

13.3
17.9
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North Carolina: In 2010, a North Carolina grand jury in-
dicted a Columbus County hog farmer for violating the Clean 
Water Act after an investigation found that a 332,000 gallon 
hog manure spill in 2007 was not the result of a manure 
system failure, an accident or vandalism.50 

Iowa: In 2009, 25,000 gallons of manure released over a 
farm field at a Mitchell County, Iowa sow operation killed 
150,000 fish over four miles of a local stream.51

Illinois: In 2008, the Illinois Environmental Protection 
Agency investigated an estimated 90,000-gallon manure spill 
from a 6,000-head Adams County hog facility after construc-
tion equipment broke a manure pipe that spilled waste into 
Cedar Creek.52

In 2007, each of seventeen U.S. counties held more than half 
a million hogs on factory farms. These counties effectively 
generated the same amount of untreated manure as the vol-
ume of sewage that enters the wastewater treatment plants of 
some of America’s largest cities. The nearly 2.3 million hogs 
in Duplin County, North Carolina generated twice as much 

North Carolina
North Carolina, where intense hog production increased 
significantly during the 1980s, embodies the risks created 
by the rapid rise of big pork packing companies and fac-
tory farms. In the 1990s, lenient environmental regulations 
and local zoning exemptions attracted corporations like 
Smithfield and Premium Standard Farms that transformed 
the state into a pork powerhouse. After Smithfield and 
Premium Standard merged in 2007, Smithfield controlled 
an estimated 90 percent of the hog market in the state.56 
North Carolina now has more hogs than people.57

The hog population in North Carolina nearly quadrupled 
from 2.5 million hogs in 1988 to more than 10 million by 
2010.58 While the number of hogs surged, the number of 
farms fell by more than 80 percent, as factory farms drove 
traditional farms out of business. In 1986, there were 
15,000 hog farms, but by 2007, just 2,800 remained.59 
The state’s 10 million hogs produce 14.6 billion gallons of 
manure every year.60

The burden of these facilities is concentrated in some of 
North Carolina’s most impoverished areas. Nearly two-
thirds (61 percent) of North Carolina’s factory-farmed 
hogs are located in five counties in the eastern part of the 
state.61 One study found that North Carolina industrial hog 
operations are disproportionately located in communities 
of color and communities with higher rates of poverty.62

North Carolina’s waters have been polluted repeatedly 
by waste from hog factory farms. The public first became 
aware of problems with the lagoon and sprayfield sys-
tem when in 1995, a lagoon burst and released 25 mil-
lion gallons of manure into eastern North Carolina’s New 
River.63 Hog lagoon spills were responsible for sending 
one million gallons of waste into the Cape Fear River and 
its tributaries in the summer of 1995,64 one million gal-
lons into a tributary of the Trent River in 1996,65 and 1.9 
million gallons into the Persimmon Branch in 1999.66 Hog 
waste was also the likely culprit for massive fish kills in 
the Neuse River in 2003; at least 3 million fish died within 
a two-month span.67

Perhaps the most infamous example of the danger hog 
factories pose to the environment occurred in 1999 when 
Hurricane Floyd hit North Carolina. The storm flooded 
fifty lagoons and caused three of them to burst, which 
led to the release of millions of gallons of manure and the 
drowning of approximately 30,500 hogs, 2.1 million chick-
ens and 737,000 turkeys.68

In 1997, North Carolina established a moratorium on 
building new hog waste lagoons, and in 2007 the leg-
islature made the ban permanent.69 Unfortunately, this 
doesn’t impact existing lagoons. Watchdog groups that 
have been tracking the industry for years note that it con-
tinues to expand.70

County
2007 Factory 
Farmed Hogs

Human 
Sewage 

Equivalent
(millions)

Comparable 
Metropolitan 
Area

 North Carolina\
Duplin  2,274,524  39.7 2 x New York City

 North Carolina\
Sampson  2,145,523  37.4 6 x Philadelphia

 Oklahoma\
Texas  1,145,735  20.0 New York City

 Iowa\Sioux  1,015,831  17.7 
Los Angeles + 
Atlanta

 Iowa\Hardin  857,385  15.0 3 x Atlanta 
 North Carolina\

Bladen  811,665  14.2 Chicago + Atlanta

 Iowa\Plymouth  732,736  12.8 
2 x Dallas-Fort 
Worth

 Iowa\Kossuth  727,507  12.7 Los Angeles 
 Minnesota\

McLeod  679,577  11.8 2 x Houston

 Iowa\Franklin  588,814  10.3 3 x Seattle
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waste as the entire New York City metropolitan area. Samp-
son County, North Carolina generated six times as much 
waste as greater Philadelphia, Pennsylvania. In Texas County, 
Oklahoma, more than 1.1 million hogs generated the waste 
equivalent of the New York City metro area; and the one mil-
lion hogs in Sioux County, Iowa produced as much manure 
as the sewage from Los Angeles and Atlanta combined.

Pork Industry Concentration
Since the 1990s, a wave of mergers has significantly in-
creased consolidation in the pork packing industry. In 1995, 
the top four pork packers slaughtered less than half of the 
hogs (46 percent), but by 2006 the top four firms slaugh-
tered two-thirds of the hogs.53 These companies pressed 
farmers to enter into contracts to sell to or raise hogs owned 
by the packers. In 1993, almost all (87 percent) hog sales 
were open market sales between farmers and pork packers 
or processors. By 2006, nearly all (90 percent) hogs were 
controlled well before the time of slaughter by the pork 
packers either because they owned the hogs (20 percent) or 
because they had already contracted to buy the hogs (70 
percent). 54The use of these contract arrangements depresses 
the price of hogs. Average monthly hog prices were $75 per 
hundredweight between 1989 and 1993 (in 2009 dollars), 
when most hogs were not under contract. During the 2004 
to 2008 period, average monthly hog prices were $52 per 
hundredweight, a 31 percent decline.55

Utah
Utah is home to the enormous Circle Four Farms, which 
is owned by Murphy Brown LLC, a production arm of 
pork-processing giant Smithfield Foods.71 Western hog 
production proliferated as North Carolina hog opera-
tions were unable to expand (see North Carolina box).72 
Circle Four launched in 1994 and expanded to become 
one of the largest U.S. hog farms, producing roughly 
one million pigs in 2008.73 This growth was facilitated by 
the Circle Four-promoted 1994 “Agricultural Protection 
Act,” which exempted Utah livestock operations from 
nuisance lawsuits and zoning requirements.74

Soon after Circle Four opened, Milford residents com-
plained of severe odors coming from the complex.75 
Circle Four has been plagued by environmental prob-
lems ever since, including contamination of groundwater 
with 80,000 gallons of manure in 1996, leaking lagoons 
in 1999 and 2000, and a 60,000 gallon manure spill onto 
surrounding farmland in 2001.76 The facility is so big 
that in August 2010, after a nearby rendering plant that 
processed dead pigs closed down, Circle Four applied 
for a permit to open its own landfill to dispose of 40,000 
pounds of hogs daily — about 160 pigs — that die at 
the facility.77

Average Number of Hogs per U.S. 
Factory Farm

Source: Food & Water Watch analysis of USDA data

20021997 2007

3,612

5,144

4,406
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Chicken 
Chicken meat comes from billions of 
chickens raised on thousands of broiler 
chicken operations where farmers raise 

birds on contract for the few poultry process-
ing companies that dominate the industry. This 

means that the companies own the chickens and pay farmers 
to raise them. Under these contracts, the companies make 
management decisions like feed and chick delivery schedul-
ing, and they lock farmers into contracts that prohibit them 
from selling chickens to anyone else. The scale of poultry 
farms has grown rapidly, as growers try to eke out a living 
by increasing the volume of birds they produce on contract. 
The median-sized poultry operation increased by 15 percent 
in four years, rising from 520,000 birds annually in 2002 to 
600,000 birds in 2006.78

Increasing Size
Food & Water Watch found that in 2007 over one billion 
broiler chickens were raised on large farms in the United 
States — more than three birds for each person in the Unit-
ed States.79 The number of broiler chickens nearly doubled 
over the decade, rising 87.4 percent from 583.3 million 
in 1997 to 1.09 billion in 2007. Over the past decade, the 
growth in industrial broiler production added 5,800 chick-
ens every hour. 

Broiler production is concentrated in Southeastern states and 
concentrated within states into localized clusters.80 Three-
fifths of broilers are raised in Georgia, Arkansas, Mississippi, 
Alabama and Texas. In each of these states, the number of 
broilers nearly doubled between 1997 and 2007. The con-

Factory-Farmed Broiler Chickens 
in Maryland, Delaware and Virginia 
(Delmarva Peninsula), 2007

Broiler Chickens on U.S. Factory Farms

Source: Food & Water Watch analysis of USDA data

583,251,810

829,138,930

1,093,189,481
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centration of broiler operations means that twenty-one states 
have no large-scale broiler production at all. 

The average size of U.S. broiler operations remained steady 
between 1997 and 2002, but by 2007 it rose by 7.4 percent 
to 168,000 birds. These figures represent the average number 
of birds housed in facilities at any one time. Over the course 
of a year, 924,000 broilers would have passed through the 
average operation. The states with the largest operations are 
considerably larger than the national average — five states 
averaged broiler flocks in excess of 200,000 birds at any one 
time.81 In 2007, the average broiler operation inventory in 
California exceeded 1.4 million birds.

Water Pollution
Although the poultry companies own the chickens and the 
feed that goes into them, the farmers are responsible for 
the management of the manure. Poultry litter — chicken 

manure and manure-laden bedding (usually rice hulls or 
straw) — is stored on farms where it is applied to farmland 
as fertilizer. In many dense poultry production areas, the 
volume of poultry litter greatly exceeds the fertilizer need 
and capacity of nearby farmland. With so many birds and so 
much manure, the accumulated litter can pose a significant 
environmental risk. 

Top Factory-Farmed Broiler States
 State 1997 2002 2007

 United States  583,251,810  829,138,930  1,093,189,481 
 Georgia  111,531,597  148,756,228  204,868,424 

 Arkansas  58,804,907  84,236,645  133,823,449 
 Mississippi  51,758,060  75,418,401  110,t316,732 

 Alabama  68,294,243  99,502,886  107,616,715 
 Texas  46,663,562  77,935,404  90,428,689 

Source: Food & Water Watch analysis of USDA data

Average Size of Broiler Chicken Operations (number of chickens)

1997
2002
2007

Top Broiler 
Counties

Broiler 
Chickens

Human 
Sewage 

Equivalent
(Millions)

Comparable 
Metro Area

 Texas\Shelby  20,161,805  6.78  Dallas-Fort Worth 
 Georgia\
Franklin  17,535,348  5.90  Philadelphia 
 Arkansas\
Benton  16,192,161  5.44  Atlanta 
 California\
Fresno  15,584,997  5.24  2 x Denver 
 Missouri\Barry  15,310,731  5.15  2 x Denver 
 Delaware\
Sussex  14,387,201  4.84  Boston 
 Arkansas\
Washington  14,128,454  4.75  Boston 
 Texas\
Nacogdoches  13,973,528  4.70  Detroit 
 North Carolina\
Wilkes  12,484,993  4.20  Riverside, Calif. 
 Georgia\Gilmer  10,764,273  3.62  Seattle 

California

621,551

1,276,934

1,416,818

132,277 145,098

267,687
324,799

219,679 240,360

136,492 147,739

207,944
162,424

293,735

206,699

Florida Ohio Oklahoma Indiana
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Manure Problems
Virginia: In 2010, the EPA ordered a 100,000 broiler chicken 
operation in Virginia to cease discharging pollutants from 
large piles of uncovered chicken manure that were leaching 
nitrogen and phosphorus into a tributary of the Shenandoah 
River.82

Texas: In 2009, the EPA issued an administrative order to 
a Hopkins County, Texas broiler operation for violating the 
Clean Water Act for unauthorized discharge of chicken litter 
from the farm’s litter staging area.83

Maryland: In 2009, the Waterkeeper Alliance and Assateague 
Coastkeeper filed suit against an Eastern Shore, Maryland 
broiler farm and Perdue, which contracted with the farmer, 

for allegedly allowing an uncovered manure pile to drain 
into a tributary of the Pocomoke River, leading to elevated 
nitrogen, E. coli and fecal coliform levels.84

Even though chickens are small and produce less manure 
than cattle or hogs, the sheer number of broilers in many ru-
ral counties produces as much untreated manure as the sew-
age output of some major and mid-sized metropolitan areas. 
The more than 20.1 million broiler chickens on factory farms 
in Shelby County, Texas produce about as much waste as the 
population of the entire Dallas-Fort Worth metropolitan area. 
The 17.5 million broilers in Franklin County, Georgia pro-
duce as much waste as the greater Philadelphia metro area.

Contract Abuse 
The broiler industry is the most “vertically integrated” 
segment in agriculture — a system where companies 
own and control every step of the chicken supply chain. 
Over the past 20 years, as larger companies acquired 
smaller, regional processors and cooperatives, it has 
become increasingly concentrated. In the past decade, 
the share of the market controlled by the four largest 
broiler companies has increased by nearly a third, from 
46 percent in 1995 to 58.5 percent in 2006.85

These companies control the entire chicken meat pro-
duction chain: operating hatcheries and specialized feed 
mills, contracting with growers to raise the chickens 
for them and running processing plants.86 Production 
contracts exist for almost all types of livestock, but the 
broiler industry is unique in the near-universal use of pro-
duction contracts.87 Under these contracts, the compa-
nies deliver chicks and feed to the farmers, tell them how 
to raise the chickens and collect the birds when they 
have reached their full weight.88 The farmers don’t own 
the chickens. These production contracts pay the grow-
ers for raising the birds, not for the actual chickens.89

The transformation of chicken farmers from independent 
producers to subcontractors of the poultry companies 
began more than 50 years ago.90 Over the past five or 
six decades, the poultry industry has strengthened its 
grip on contract poultry growers through unfair and often 
abusive “take-it-or-leave-it” contracts.91 About half of 
growers only have one or two processors located near 
enough to get contracts, so they have little choice but 
to accept whatever terms the companies offer.92 Many 
contracts only cover 

growing a single flock of birds, which takes about seven 
weeks. Even when flock-to-flock contracts are automati-
cally renewed, growers are dependent on the companies 
to maintain new deliveries of birds, and thus income.93

The short-term contracts must generate enough income 
to support the farmers and repay significant long-term 
loans on their broiler houses.94 Many processors de-
mand that poultry growers invest in significant upgrades 
to broiler houses and other equipment to secure con-
tracts.95 New broiler houses are extraordinarily expen-
sive, often costing between $350,000 and $750,000 
for the two houses that most growers use.96 Although 
processors require these new investments, their con-
tracts do not pay more to the farmers who must repay 
the loans required to make the upgrades.97 Nor do grow-
ers who make upgrades receive guaranteed long-term 
contracts that ensure they can pay off these debts.98 
Even after growers made the required investments, some 
integrators have cancelled contracts.99 

Many contract poultry growers barely break even, as 
the prices growers receive for broilers have been fall-
ing steadily and the mandated upgrade investments 
can mire growers in debt. In 2006, the average on-farm 
total income was $10,000 for small poultry operations 
(with fewer than 266,000 birds a year) and $20,000 for 
medium sized poultry operations (between 266,000 and 
660,000 million birds annually).100 These meager earnings 
can barely make a dent in the debt from poultry house 
upgrades. Poultry growers lost money 10 years of the 15 
years from 1995 and 2009.101
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Eggs
Eggs are also produced on large-scale op-
erations with hundreds of thousands of layer 
hens held in each facility. A handful of firms 

own multiple farms or contract with a number 
of large layer operations, most of which house 

their birds in small cages that are stacked from floor to ceiling.

The number of egg-producing layer hens increased by nearly 
a quarter over the decade, rising 23.6 percent from 215.7 
million in 1997 to 266.5 million in 2007. Because each hen 
can lay about 260 eggs a year, the additional 50 million hens 
added since 1997 produce an additional 13 billion eggs.102 
In total, the layer hen flock produced an estimated 69 billion 
eggs in 2007. 

Egg production is concentrated in only a few states. Nearly 
half the hens in 2007 were located in the top five states — 
52.5 million in Iowa, 23.2 million in Ohio, 22.5 million in 
Indiana, 19.7 million in California and 15.2 million in Penn-
sylvania. Ten states had no industrial scale layer operations at 
all in 2007.

Increasing Size
The average size of layer operations has grown by half from 
399,000 in 1997 to 614,000 in 2007. The states with the 

largest layer operations (Florida, Missouri, Iowa, Michigan 
and Illinois) were both considerably larger than the national 
average and grew much faster over the decade. The five 
states averaged at least 800,000 hens. 

Egg-Laying Hen Operations in Iowa, 
2007

Number of Egg-Laying Hens on U.S. 
Factory Farms

Source: Food & Water Watch analysis of USDA data
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Top Layer 
Counties

 Factory-
Farmed Egg 

Laying Hens, 
2007 

 Human 
Sewage 

Equivalent
(millions)

Comparable 
Metropolitan 

Area
Ohio\Mercer  13,840,543  6.7 Dallas-Fort Worth

Iowa\Sioux  7,676,062  3.7 Seattle

Indiana\Adams  6,261,275  3.0 San Diego

Ohio\Darke  4,464,691  2.1 Cincinnati

Iowa\Winneshiek  3,838,031  1.85 San Jose

Texas\Gonzales  3,836,086  1.84 San Jose

Indiana\Jay  3,756,765  1.81 Columbus, Ohio
Pennsylvania\
Lancaster  3,716,411  1.8 Columbus, Ohio
Michigan\
Allegan  3,502,800  1.7 Austin
California\San 
Bernardino  3,194,989  1.5 Jacksonville

Manure Problems
Large layer facilities generate tremendous volumes of ma-
nure and manure-tainted litter. Some operations have been 
found to violate environmental rules.

Ohio: In 2009, Ohio’s largest egg producer pleaded guilty to 
illegally discharging egg wash water, which contains chick-
en manure, from its three million hen facility in Marseilles, 
Ohio into a local stream in negligent violation of the Clean 
Water Act.103

California: In 2008, a California Regional Water Quality 
Control Board issued a notice of violation to a 500,000-
hen egg facility in Valley Center and Ramona, California 
for violating water discharge rules. The notice followed six 
similar warnings from San Diego County between 2005 and 
2008 for allegedly allowing contaminated water to flow onto 
neighboring properties and into storm drains.104

Average Size of U.S. Egg-Laying 
Factory Farms (number of chickens)

Source: Food & Water Watch analysis of USDA data

20021997 2007

399,467

614,133

507,454

Source: Food & Water Watch analysis of USDA data

Average Size of Layer Hen Factory Farms (number of chickens)

1997
2002
2007

Florida

607,712

872,764

1,620,507

526,010

1,067,162

1,389,450

466,856

808,031

1,279,344

335,596

520,819

875,700

416,822

558,818

821,526

Missouri Iowa Michigan Illinois
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The counties with the largest concentrations of layer hens 
can produce as much manure as the sewage from medium-
sized cities. The more than 13.8 million layers in Mercer 
County, Ohio produce as much untreated waste as the entire 
population of greater Dallas-Fort Worth, where all of the 
water is treated. The 7.7 million layers in Sioux County, Iowa 
produce as much manure as all the sewage in Seattle.

Egg Industry Concentration
A handful of egg companies produce a large proportion of 
the eggs most Americans eat. In 2009, the four largest firms 
owned 30.2 percent of the laying hens in production.105 
When a few firms dominate the marketplace, the major play-
ers can collude and manipulate prices and drive practices 
that are more intensive and larger scale. Some of the largest 

companies have been implicated in a scheme to manipulate 
the price of eggs at the grocery store by allegedly colluding 
to artificially reduce egg production and drive up retail pric-
es. In 2009, Land O’Lakes and its egg supplier MoArk LLC 
agreed to pay $25 million to settle a price fixing class action 
suit that alleged that the Land O’Lakes companies conspired 
with other industry partners to reduce the supply and drive 
up the retail price of eggs.106 The suit contended that produc-
ers lowered hen cage space (which reduces egg production), 
coordinated practices to reduce flock size between firms, 
and exported eggs below their cost, all in an effort to reduce 
supply and raise prices.107 Land O’Lakes agreed to provide 
documents related to other companies’ participation in the 
alleged conspiracy.108

In the summer of 2010, more than half a billion eggs 
were recalled from two large Iowa egg companies after 
the largest salmonella outbreak since the 1970s sick-
ened nearly 1,500 people.109 Wright County Egg, which is 
owned by the DeCoster family, recalled 380 million eggs, 
and Hillandale Farms, which shared a feed and hatchery 
supplier with Wright County Egg, recalled 170 million 
eggs.110 Companies controlled by the DeCoster fam-
ily run nine egg confinement facilities in Wright County, 
Iowa with 8.9 million layers.111

The DeCoster family businesses are tied to a long-
standing series of lawsuits and investigations. In 1988, 
eggs from a Maryland DeCoster operation were linked 
to a New York City hospital salmonella outbreak in which 
11 people died.112 In the early 1990s, DeCoster success-
fully sued the state of Maryland for trying to prohibit the 
company’s Maryland operations from selling salmonella-
tainted eggs across state lines; federal officials took no 
action against the operation at that time.113 In 1997, one 
of the DeCoster companies agreed to pay $2 million to 
settle workplace safety violations that included forc-
ing employees to live in rat-infested trailers and handle 
manure and dead chickens with their bare hands. 114 In 
2001, the Iowa state Supreme Court prohibited Jack 
DeCoster from building a hog factory farm for his son 
after repeated environmental violations.115 Iowa officials 
described DeCoster as “a habitual violator” of state 

environmental rules.116 In 2002, the federal government 
fined him $1.5 million for employee discrimination and 
harassment charges for mistreatment of female employ-
ees, including charges of rape, sexual harassment and 
other abuse.117 In 2008, federal workplace safety inspec-
tors cited DeCoster for forcing workers to recover eggs 
from a building that had collapsed in a winter storm.118 In 
2010, DeCoster Egg Farm in Maine paid $125,000 to set-
tle charges that it mistreated hens by keeping too many 
of them in each cage, failing to treat wounded birds and 
failing to remove dead birds from cages.119

State public health officials traced the 2010 salmonella 
outbreak to eggs from Wright County Egg.120 The Cen-
ters for Disease Control found four times as many cases 
of the specific type of salmonella than usual.121 A later 
federal analysis linked 15 of 26 national outbreaks of this 
type of salmonella to Wright County Egg.122 Despite its 
history of problems, FDA officials had never inspected 
any of DeCoster’s Wright County Egg facilities.123 Af-
ter the recall, FDA investigators uncovered a host of 
unsanitary conditions at Wright County Egg, including 
fly, maggot and rodent infestations; towering piles of 
manure; wild birds and freed hens tracking through the 
manure; and other significant problems.124As of late Oc-
tober 2010, no penalties had been levied against Wright 
County Egg or Hillandale Farms.

Historic Egg Recall Reveals Factory Farm Risks
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Why Farms Got Big or Got Out
Industrial-scale livestock production emerged over the past 
quarter century but accelerated rapidly over the past de-
cade. Between 2002 and 2007, about five million livestock 
units were added to America’s largest livestock operations. 
The number of factory-farmed dairy cows, beef cattle, hogs, 
broiler chickens and layer hens all increased and the average 
size of most operations grew significantly.

This growth was not due to a superior business model or 
some breakthrough in efficiency; it was facilitated by poor 
public policy decisions. Although the livestock processing 
industries contend that the transformation of medium-sized, 
diversified livestock farms into industrial-scale factory farms 
was driven by efficiency, the purported efficiencies have rare-
ly materialized. The two largest costs of industrial livestock 
production — feed and manure management — have been 
artificially reduced by federal policies. Feed has been sold at 
extremely low prices, often below the cost of production — 
for most of the past fifteen years as a result of farm programs 
that promote over-production of corn and soybeans. And 
while this was happening, federal and state environmental 
authorities turned a blind eye to the growing pollution from 
factory farms, allowing bad management practices to be-
come the industry standard.

Cheap feed and nonexistent oversight of manure manage-
ment artificially lowered the operating costs of factory farms. 
This allowed livestock operations to balloon in size, but the 
shift was cemented by rapid consolidation in the meatpack-
ing and livestock processing industries. During the 1980s 
and 1990s, regulators approved a wave of mergers between 
the largest firms in the beef, pork, poultry and dairy sectors. 
Their concentrated market power allowed the biggest firms 
to exert tremendous leverage over farmers. They could lower 
the prices they paid to farmers because there were so few 
firms to bid for livestock. The big firms also pressed farmers 
to enter contracts — often with unfair terms and prices — 
that reduced meatpackers’ need to buy animals on the open 
market, such as a livestock auctions. As farmers received less 
for each steer, hog, chicken or gallon of milk, they added 
more livestock on factory farms to try to recoup their losses 
from low prices with increased volume.

The rise of factory farms was not a natural evolution of a 
more mature business model; it was the result of political 
decisions orchestrated by the largest livestock processors. 

The High Cost of Low-Priced Feed
Traditionally, farmers usually raised livestock on pasture and 
also grew the feed they needed to sustain their animals over 
the winter. Farmers continued to pasture and cultivate feed 
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for their animals because prior to the 1990s buying feed was 
expensive. Factory farms, however, must purchase enough 
grain to feed the thousands of animals they keep at each site. 
Over the past twenty years, changes to federal farm policy 
have promoted the over-production of feed crops like corn 
and soybeans, which drove prices down during most years. 
This reduction in feed price is an indirect subsidy for factory 
farm operators.

The 1996 farm bill, called the Freedom to Farm Act, marked 
the end of policies designed to stabilize farm prices. It elimi-
nated the requirements to keep some land idle as a way to 
manage supply and prevent overproduction. Instead, farm-
ers could plant crops on as much land as they wanted. They 
harvested 7.5 million more acres of corn and 7.6 million 
more acres of soybeans in 1997 than in 1995.125Additionally, 
the government eliminated reserves of grain, allowing all the 
grain produced onto the market at once. Even the system of 
loans to farmers was reworked, which destabilized failing 
to stabilize prices and encouraging overproduction. Farmers 
could no longer forfeit a portion of their crops to the govern-
ment as repayment for their loans if crop prices fell below 
the cost of production. Farmers instead sold their entire crop, 
further eroding prices. 

As a result of this drastic increase in production, crop prices 
plunged. Between 1996 and 1997, real corn prices dropped 
by 28.4 percent.126 The crop price free fall continued for 
years. By 1999, the real price of corn was 50.0 percent 
below 1996 levels and the soybean price was down by 40.9 

percent. As prices fell, farmers planted additional acres to try 
to make up for their lost income, which then caused more 
supply and further price drops. The Freedom to Farm Act thus 
became known in farm country as “Freedom to Fail.” 

To quell criticism after prices collapsed, Congress authorized 
emergency payments to farmers that reached $20 billion in 
1999.127 However, these payments could not make up for the 
decline in prices. Even with the payments, U.S. net farm in-
come declined by 16.5 percent from 1996 to 2001.128 In the 
2002 farm bill, Congress voted to make these “emergency” 
payments permanent. Rather than address the primary cause 
of the price drop, they perpetuated overproduction.

The 2002 and 2008 farm bills largely maintained the com-
modity programs created by Freedom to Farm and the 
ensuing emergency payments. This effectively replaced sup-
ply and price management policies that had characterized 
federal farm policy since the 1930s with income supports 
designed to compensate for low prices generated by overpro-
duction. Since then, taxpayer money has been used to make 
up some of the income lost by farmers who grow cheap com-
modity inputs for agribusiness, including animal feed. Instead 
of programs that could put a brake on collapsing prices, gov-
ernment payments make up the difference between the low 
price agribusiness pays farmers for crops, and the farmers’ 
cost of sowing, growing, harvesting and transporting them. 
Permitting crop prices to fall below their production costs 
and then paying farmers some of the difference with taxpayer 
dollars indirectly subsidizes discounted commodity purchas-
es by meatpackers, factory farms and food processors. 

Real Price of Corn and Soybeans,  
1994-2001 (cost per bushel in 2009 dollars)

Source: USDA

Factory Farm Savings from Low-Priced 
Feed, 1997-2005 (in billions)

Source: Tufts University Global Development and Environment Institute
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These indirect subsidies for artificially low-priced feed have 
saved industrial livestock producers billions of dollars. Until 
2007, when commodity prices began to rise, factory farms 
could actually buy feed on the market at a price lower than 
what the grain cost to produce. A 2007 Tufts University study 
found that factory farms saved $34.8 billion between 1997 
and 2005 because they were able to buy feed at below-pro-
duction cost.129 This indirect subsidy has been a key element 
of the so-called efficiency of factory farming. When com-
modity prices rose in 2007 and 2008, meatpackers, industrial 
feedlots and poultry processors saw significant drops in profit 
as the cost of their major input — feed — started to rise.130

Weak Environmental Oversight
The main costs of factory farms are what goes in — feed — 
and what comes out — manure and other livestock waste. 
Giant commercial confined livestock and poultry operations 
produce half a billion tons of manure each year, more than 
three times as much as that produced by the entire U.S. 
population.131

But as the number of animals on factory farms has ballooned, 
federal and state environmental officials have largely ignored 
the growing pollution burden on rural communities, water-
ways and aquatic ecosystems. The USDA offers a direct sub-
sidy to factory farms under the Environmental Quality Incen-
tives Program (EQIP), which dedicates 60 percent of program 
funding to upgrading manure management systems. Taxpayers 
paid $179 million between 2003 and 2007 to cover manure 
management costs just for industrial dairies and hog opera-
tions (not counting chickens or cattle) under EQIP.132 Weak 
environmental enforcement also amounts to a subsidy to 
factory farms that are not required to meet pollution control 
standards similar to those of municipal sewer systems or even 
factories that emit the same kinds of contaminants.

The EPA and state regulators are tasked with regulating fac-
tory farms’ impact on the environment. Oversight of water 
pollution is shared with state regulators, and while water pol-
lution discharge rules are rife with generous loopholes that 
essentially let factory farms manure management practices 
go unregulated. The EPA has barely attempted to safeguard 
the public from air pollution from factory farms. For the last 
five years it has done nothing but study the problem. 

Water
EPA’s discharge permit system is the national regulation over 
water pollution from factory farms. However, until 2009, the 
agency essentially did nothing to control the environmental 
damage caused by factory farms, in part because of con-
stant efforts by the livestock industry to weaken or eliminate 
environmental regulations. The industry vigorously lobbied 

Congress for exemptions from pollution reporting require-
ments and mandatory permits for releasing into local waters. 
Rules for Clean Water Act permits for water discharge permit 
rules were tied up in court for decades.

The factory farm water discharge-permitting program is 
implemented and enforced by individual state environmental 
agencies, leading to a patchwork federal and state system of 
rules and regulations. The many state interpretations of fed-
eral rules leave communities vulnerable to often indifferent 
and underfunded state environmental enforcement. In some 
states, enforcement has been so lax that the EPA has attempt-
ed to revoke the state’s authority to oversee the factory farm 
permitting system. For example, in 2010 the EPA announced 
that due to widespread problems with enforcement and over-
sight, it was giving the state of Illinois one month to improve 
its permitting program for factory farms133

The directive to Illinois came after years of EPA inaction. In 
2008 under the Bush administration, EPA finally released 
updated rules for permitting factory farms under the Clean 
Water Act. However, the rules allowed factory farm opera-
tions to avoid water permit requirements altogether unless 
they “discharge or propose to discharge.”134 Permits were 
only required for facilities that stated their intention to 
release manure directly into waterways. Common manure 
management and disposal techniques such as lagoons and 
applying manure to cropland did not require any permit at 
all. The rule also provided a certification system to partially 
protect unpermitted facilities that were later found to be dis-
charging waste.135 Under the rules, a factory farm that certi-
fied that an accidental discharge was remedied still does not 
need a permit.136 Several environmental groups challenged 
the rule in court and in 2010 a settlement agreement was 
announced under which the EPA would re-work its factory 
farm permit program.137
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Manure poses a significant risk to communities and the envi-
ronment. Unlike in cities, where human waste ends up at a 
sewage treatment plant, untreated livestock waste is flushed 
out of confinement buildings into large cesspools, or lagoons. 
These waste pools can leak or burst, especially during storms, 
spilling into local waterways, killing fish and spreading waste 
and odor across communities. Manure from lagoons is ap-
plied to fields as fertilizer, but when the application exceeds 
the ability of fields to absorb the nutrients, the residual ma-
nure nutrients — mostly nitrogen and phosphorus — and any 
bacteria leach off fields and into groundwater and rivers.138

The long list of contaminants making their way from ma-
nure into drinking water includes heavy metals, antibiotics 
and pathogenic bacteria.139 Six of the 150 pathogens found 
in animal manure are responsible for 90 percent of human 
food- and water-borne diseases: Campylobacter, salmonella, 
Listeria, E. coli 0157:H7, Cryptosporidium, and Giardia.140 
Between 1991 and 2000, groundwater-based drinking water 
systems were associated with 68 disease outbreaks that af-
fected nearly 11,000 people, accounting for over half of the 
decade’s waterborne disease outbreaks.141

Even small amounts of pathogenic bacteria in drinking water 
can lead to disease142 For example, in 2006, an early thaw 
leached E. coli and bacteria from the 260 million gallons of 

manure produced by 41,000 dairy cows in Brown County, 
Wisconsin. It polluted more than 100 nearby wells. Residents 
of the town of Morrison, Wisconsin suffered from chronic di-
arrhea, stomach illnesses and ear infections, and one house-
hold that tested its tap water found E. coli, coliform bacteria 
and other contaminants associated with livestock manure.143

The nutrients flowing off factory farm fields and leaking 
from manure lagoons are also detrimental to the health of 
ecosystems and aquatic life. Large manure spills can rapidly 
overwhelm smaller waterways and kill almost all aquatic life. 
In 2009, as many as 200,000 fish were killed in a 12-mile 
length of the Black River in Sanilac County, Michigan after 
dairy manure was improperly spread on fields.144

Air
The EPA does almost nothing to prevent factory farms from 
releasing dangerous air pollutants. In 2005, the EPA under 
President Bush announced a Clean Air compliance agree-
ment with the large-scale livestock industry that exempted 
participating operations from air quality violations if they 
joined a study on factory farm air emissions.145 This was a 
sweetheart deal for factory farms. In exchange for a nominal 
fee, factory farm air pollution emissions would be monitored, 
and the operations would be excused from any air quality 
enforcement. EPA claimed that without the study it did not 
have enough data on air emissions to apply the Clean Air Act 
to factory farms.146 By 2010, five years after the survey began, 
the EPA had yet to provide any information on the volume of 
factory farm air pollution emissions. According to the GAO, 
this study might not even provide the necessary information 
to oversee air pollutants because of incomplete data collec-
tion and a distorted factory farm sample.147

Federal law requires all facilities — factories or factory farms 
— to report any significant accidental releases of certain 
dangerous air pollutants, like ammonia.148 In 2008, the EPA 
announced that most factory farms were to be exempt from 
reporting large releases of hazardous chemicals into the 
air.149 This exemption removed the air pollution-reporting re-
quirement from all but the largest factory farms.150 The factory 
farms participating in the Air Compliance Agreement also 
received an exemption from the hazardous release reporting 
requirements.151 Industry groups, apparently not realizing that 
they had previously been required to report emissions, sued 
EPA, claiming this was a new obligation.152 The EPA noted 
that the statutory reporting requirement was long-standing,153 
but this did convince the livestock industry to drop the chal-
lenge.154 As of 2010, the case was still pending. 

Factory farms can release significant volumes of toxic chemi-
cals into the air. Decomposing manure releases ammonia 
and hydrogen sulfide gases in concentrations that are poten-
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tially harmful to nearby residents.155 The GAO reported that 
storing large quantities of livestock manure on factory farms 
could cause emissions of “unsafe quantities” of ammonia, 
hydrogen sulfide and particulate matter.156

Overexposure to hydrogen sulfide can cause dizziness, 
nausea, headaches, respiratory failure, hypoxia and even 
death.157 Factory farm hydrogen sulfide releases have con-
tributed to excess diagnoses of respiratory and digestive 
disturbances; workers in factory farm facilities experience 
high levels of asthma-like symptoms, bronchitis and other 
respiratory diseases.158 In liquid manure holding pits, releases 
of hydrogen sulfide can exceed lethal levels when waste 
from the lagoons is agitated prior to being pumped out of the 
facility.159

One 1,500 cow dairy in Minnesota released so much hy-
drogen sulfide gas in 2008 that the state evacuated nearby 
residents and declared it a public health hazard.160 Although 
residents had complained about odors from the dairy for 
years, the Minnesota Pollution Control Agency did not install 
a monitor to measure emissions until the spring of 2008.161 
Emissions levels remained high throughout the summer. That 
October, the Minnesota Department of Health declared the 
Excel Dairy a public health hazard, the first time Minnesota 
declared a large livestock operation a public health risk.162

In addition to the health risks, factory farm odors diminish 
the quality of life for neighbors who can no longer hang their 
laundry out to dry, picnic in their yards, sit on their porches 
or even open their windows. In 2010, a Missouri jury award-
ed $11 million to neighboring farmers of Premium Standard 
Farms who complained of odors from the 1.8 million hogs 
produced annually on the company’s Missouri operations.163 
The significant nuisance of living near the overwhelming 
stench of factory farms even erodes the wealth of their neigh-
bors. A 2003 study found that living downwind from industri-
al hog operations reduced the property values of neighboring 
residential homes by approximately 10 percent.164

Weak environmental oversight reduces the cost of factory-
farmed livestock operations. Municipal sewer systems must 
treat the wastewater that is discharged into waterways, and 
factories cannot simply pump ammonia and hydrogen sulfide 
gas out their smokestacks without some kind of treatment. 
Although factory farms pay the cost of storing manure in 
lagoons and spraying waste on their fields, the weak environ-
mental oversight allows a continual discharge of water or air 
pollutants. If factory farms had to bear the full cost of manag-
ing, treating and disposing of the waste they generate, the 
purported efficiencies of their large scale operations would 
begin to evaporate.

Agribusiness Consolidation 
For many years, the largest meatpackers, poultry companies 
and milk processors took advantage of low-cost feed and 
weak environmental enforcement to consolidate their stran-
glehold over the entire livestock sector. After decades of merg-
ers, the concentrated market power of meat, poultry and dairy 
companies has pushed livestock operators to become signifi-
cantly larger. By pushing down the prices farmers receive for 
their livestock and often imposing unfair contract terms, the 
dwindling number of larger companies that buy or contract 
for cattle, hogs, poultry or milk exert tremendous pressure on 
the hundreds of thousands of livestock producers.

Over the past two decades, the Department of Justice has ap-
proved mergers between the some of the biggest companies 
in each type of livestock. In 2007, Brazilian beef giant JBS 
bought the U.S. meatpacker Swift.165 In 2007, the largest hog 
processor, Smithfield Foods, merged with Premium Standard 
Farms.166 In 2006, Pilgrim’s Pride (itself now part of JBS USA) 
bought Gold Kist, making it the world’s largest chicken pro-
ducer.167 In 2001, two of the dominant milk processors, Dean 
Foods and Suiza, merged.168

These mega-mergers between some of the largest livestock 
processing companies have led to an unprecedented con-
centration of buyer power over farmers. The four largest firms 
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control 83 percent of beef packing, 66 percent of pork pack-
ing, 58 percent of poultry processing and 43 percent of fluid 
milk processing.169

Livestock producers have always needed access to slaughter 
and processing to sell their livestock, eggs and milk and this 
relationship has always been prone to an imbalance of power. 
Consolidation has left producers with fewer and fewer options 
for getting their livestock to market. In fact, the number of 
cattle and hog slaughter plants declined by about than a third 
between 1996 and 2006.170 And between 1972 and 1992, the 
number of fluid milk processing plants fell by 70 percent.171 
The national dominance of these companies may understate 
the pressure farmers face on the local or regional level be-
cause most regions do not have processing facilities run by all 
of the top players. A large beef packing plant controls a large 
purchasing territory because most beef cattle are shipped less 
than 300 miles.172 Poultry growers typically sell to processors 
within only 20 or 40 miles; only one or two companies serve 
most growers within a practical distance.173

Food & Water Watch’s Factory Farm Map shows factory-
farmed livestock operations clustered around the geographic 
territories of the four largest beef, hog and poultry processing 
companies.174 The poultry processing facilities are located 
primarily in a band between western Arkansas across the 
Southeast to central North Carolina and in other poultry 
areas, including the Chesapeake Bay, the Shenandoah Valley 
in Virginia and the lower Ohio River Valley. Almost all of the 
large poultry farms are within a few counties of these pro-
cessing plants. 

Similar patterns are evident in the beef and hog packing 
industry. Most of the beef slaughter facilities are located in a 
triangle between the Quad Cities on the Iowa-Illinois bor-
der, the front range of the Colorado Rockies, and the Texas 
panhandle. They are co-located with the greatest density of 
large beef cattle feedlots and operations. There are five plants 
west of the Rocky Mountains that are close to counties with 
large beef feedlot operations. There are a few slaughter plants 
in dairy areas as well, where dairy cows are slaughtered 
and processed when their milking days are over. Most hog 
slaughter and processing plants are located between eastern 
Nebraska and western Illinois, with the highest concentration 
of plants in Iowa surrounded by the highest concentrations of 
factory-farmed hogs. There are also plants in North Carolina, 
Indiana and Kentucky, which serve industrial hog operations 
in North Carolina, Ohio and Indiana.

The decline in buyers and processing plants has left fewer 
selling options for livestock producers, which puts them 
under increased pressure to take whatever price they can get, 
even if it does not cover their costs. Over time, this forces 
small operations to grow in order to recoup low prices with 
higher volume (more animals) or leave the business entirely. 
In farm circles, this phenomenon is described as “get big or 
get out.” 

Market Concentration of Top Four 
Firms, 2007

Source: Hendrickson & Heffernan; USDA
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Meatpackers, poultry companies and milk processers exert 
control over livestock producers by controlling many links 
in the food chain and using contracts to bind farmers to the 
company. Theoretically, contracts give farmers a guaranteed 
market for their livestock, but large contract livestock buyers 
can extract lower prices and impose exploitative contract 
terms on farmers. Cattle, hogs and milk are often sold under 
marketing agreements that ensure future sales of livestock 
products — sometimes for a pre-arranged price and some-
times for a price to be determined upon delivery. 

Poultry and hogs are often delivered under production con-
tracts where the farmers raise company-owned animals. The 
farmer provides the service of raising the livestock, but does 
not own the animals. The terms of production contracts can 
be severe, and many of them effectively shift the cost and 
risk of doing business from the company to the hog farm-
ers or poultry growers.175 For example, poultry growers are 
responsible for securing environmental permits for disposing 
the chicken manure and are financially and legally respon-
sible for the manure disposal.176 Contract livestock operators 
are also often required to make significant investments — in 
land, buildings and equipment — in order to secure con-
tracts.177 Farmers take on long-term debt with no matching 

long-term guarantee that the company will keep using them. 
Both types of contract have been used to lower prices farm-
ers receive for their livestock and push producers to increase 
the size of their operation. Contracting companies primarily 
do business with the largest operations and are reluctant to 
deal with medium-sized or smaller producers.178

Concentration of Broiler Chickens in Mississippi, Alabama, North Florida, Georgia, 
South Carolina and North Carolina, 2007

Source: www.factoryfarmmap.org

Concentration of Hogs on Factory 
Farms in North Carolina, 2007

Source: www.factoryfarmmap.org
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The High Costs of Factory Farms 
In rural communities, factory farms pollute nearby air and wa-
ter, undermine rural communities, reduce the quality of rural 
life, and trample the democratic rights of citizens to participate 
in their community. But the impacts of factory farms reach far 
beyond rural communities to suburban supermarkets.

The crowded, unsanitary conditions in industrial livestock 
facilities make the animals susceptible to disease — both 
pathogens that cause foodborne illnesses and other con-
tagious diseases. Other factory farm methods that are de-
signed to promote production or weight gain, including 
artificial hormones and antibiotics as well as the addition of 
chemicals and animal byproducts to livestock feed, can also 
endanger public health. The animals themselves are raised in 
over-crowded conditions with no access to the outdoors or 
even natural light. Breeding for specific production traits like 
rapid weight gain, larger breasts on chickens, or high milk or 
egg production has made animals susceptible to structural 
deformities and infections, such as mastitis in dairy cows.179 
These practices, along with methods used to promote fast 
growth and maximum production, such as antibiotics and 
feed additive use, artificial growth hormone use, and diets 
that may promote weight gain but not be appropriate for 
animals, all lead to welfare problems for animals raised on 
these facilities.

In addition to the water and air pollution, the burden of 
industrialized livestock operations creates long-term impacts. 
This industry contributes to global warming, over-consumes 

water and energy resources, and degrades regional water-
ways. Livestock production is the dominant source of the 
greenhouse gas methane in the United States, and manure 
management is the fastest growing large source of meth-
ane, increasing by more than 50 percent between 1990 and 
2008.180 Livestock drink tremendous amounts of water and 
additional water is required to move manure around on fac-
tory farms. Livestock operations consume more than two bil-
lion gallons of water every day in the United States.181 Many 
industrial cattle feedlots sit atop the overstressed Ogallala 
aquifer that lies beneath most of the land between Nebraska 
and Texas. The explosion of mega-dairies in the arid South-
west puts a tremendous strain on the Rio Grande and Colo-
rado River basins. Livestock manure from the watersheds that 
feed the Chesapeake Bay are the source of approximately 
one-fourth of the pollution that causes oxygen-depleted dead 
zones in the Chesapeake Bay.182 There are ongoing debates 
about the extent and role of livestock on these environmental 
problems, but the impacts on local communities, food safety 
and public health are sufficient reasons to reject the factory-
farmed livestock model. The potential contribution of these 
additional long-term sustainability issues is just further reason 
to reevaluate how we raise food animals.

The meatpacking, poultry and dairy companies contend that 
these industrialized production methods are more efficient 
and deliver lower prices to consumers. Although the big 
companies have reduced the prices they pay farmers for 
their livestock, consumers have not seen a reduction in their 
grocery bills. The real, inflation-adjusted consumer prices 
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for meat, milk and eggs have been steadily rising while the 
farmer share of the grocery dollar has been falling during the 
period when factory farms became dominant. 

Impact on Farmers 
The rise of factory farming has put more animals on fewer 
farms and has pushed large numbers of farmers out of busi-
ness altogether. For those that remain, the concentrated 
power of the big meatpackers, processors and poultry com-
panies has made it hard for many livestock producers to eke 
out a living. The real, inflation adjusted prices that farmers 
receive for beef cattle, hogs and milk have been falling as big 
meatpackers and dairy companies gained a stranglehold on 
the livestock sector. Contract poultry operators have an even 
tougher time.

The number of livestock producers has dropped steeply over 
the past few decades even as the total number of farmers 
has hovered around two million for 10 years. The rise of 
factory-farmed livestock has meant that although the number 
of livestock producers has collapsed, the number of hogs, 
beef cattle, dairy cows and chickens has risen because each 
farm has so many more animals. Between 1980 and 2008, 
the number of beef cattle operations has fallen by 41 per-
cent from nearly 1.3 million producers in 1980 to 757,000 
in 2008.183 The number of hog farms declined by 90 percent 
from 667,000 in 1980 to 64,760 in 2008 and the number 
of dairy farms fell by 80 percent from 335,270 in 1980 to 
67,000 in 2008.184

The prices farmers receive for their beef cattle have fallen 
steadily over the past 20 years. The real, inflation-adjusted 
farmgate price for beef cattle has fallen by nearly a fifth (18.5 
percent) from an annual monthly average of $116 between 
1989 and 1992 to $94.60 between 2004 and 2008 (in 
constant 2009 dollars).185 Between 1981 and 1994, cattle 
producers received an average of $36 a head after produc-
tion costs, but between 1995 and 2008 farmers netted out an 
average of $14 a head.186 Hog and dairy farmers faced simi-
larly steep declines in farmgate prices. Real average monthly 
hog prices were $75 per hundredweight between 1989 and 
1993 (in 2009 dollars), when the minority of hog farms used 
contract production. During the period between 2004 and 
2008, when the majority of hog farms used contract produc-
tion, average monthly farmgate hog prices were $52 per 
hundredweight, a 31 percent decline.187 Even before the 
dairy crisis that began in 2007, real farmgate milk prices had 
been falling for decades. They fell 23.3 percent from $18.01 
per hundredweight in 1997 to $13.81 per hundredweight in 
2006. Although dairy prices spiked to over $20 per hun-
dredweight in 2007, they rapidly collapsed (see dairy crisis 
section). The decline in dairy prices has pushed many dairy 
farmers into desperate debt and bankruptcy.

Impact on Rural Communities
Agribusiness consolidation and the increase in factory farm-
ing can sap the economic vitality of rural communities. 
Economically viable farms are the lifeblood of rural com-
munities.188 The earnings from locally owned and locally 
controlled farms generate an economic “multiplier effect” 
when farmers buy their supplies locally and the money stays 
within the community.189 The loss of nearly 1.4 million cattle, 
hog and dairy farms over the past 30 years has drained the 
income out of rural communities.190

Fewer, larger factory farms pump less money into rural com-
munities. Several studies have reported that large-scale live-
stock operations were more likely than smaller livestock farms 
to bypass local suppliers for inputs like feed and equipment191 
An Iowa study found that more than two-thirds (70 percent) of 
smaller livestock operations bought feed locally, but only two 
out of five (43 percent) large-scale livestock operations bought 
local feed.192 The economic multiplier effect is much lower 
with large corporate-owned factory farms than with smaller 
independent farms.193 The earnings and profits from meat-
packer-owned cattle feedlots and hog production facilities are 
shipped to corporate headquarters instead of invested locally.

The loss of local meatpackers, poultry producers and milk 
processing plants undercuts rural economies in other ways, 
too. Independent small slaughterhouses and medium-sized 
regional milk and meat processing firms as well as locally 
owned grain elevators and local feed and equipment dealers 
provide employment, investment and stability to rural com-
munities. According to Auburn University Professor Robert 
Taylor, concentrating economic power in the hands of few 
companies effectively “siphons profits out of rural areas and 
moves them to international financial centers.”194

Impact on Consumer Prices
Although the real prices farmers received for their livestock 
have been falling for decades, few of these savings are 
passed on to consumers. The largest meat and milk compa-
nies, along with the big grocery chains, can seize more of 
the margin between the farmgate and retail prices. Since the 
mid-1980’s, the inflation-adjusted cost of a market basket 
of groceries has risen relatively steadily.195 In contrast, the 
farmer share of the same market basket of groceries remained 
at about a third of the retail grocery sales between 1960 and 
1980, but then declined sharply to 24 percent in 1990 and to 
19 percent in 2006.196

Food & Water Watch compared real consumer retail prices 
and real farmgate prices for common meat and milk products 
and found that consumers paid more and livestock producers 
received less over the past several decades.197 Over the past 
10 years, real, inflation-adjusted consumer prices for ground 
beef have increased by 24.0 percent, from a monthly average 
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price of $1.89 a pound in 1999 to $2.34 a pound in 2008 
(in constant 2009 dollars). Over the same period, farmgate 
prices for beef cattle only rose by 8.5 percent — a third as 
fast as retail prices increased. Similarly, the real price con-
sumers paid for bacon increased by 19 percent, from $3.07 
per pound in 1989 to $3.66 in 2008, but the price farmers 
received for hogs fell by 36 percent from $75 per hundred-
weight in 1989 to $48 in 2008. 

Dairy products present the starkest picture of the discon-
nect between what consumers pay in the grocery store and 
what farmers get paid. Even before the dairy crisis that began 
in 2007, real farmgate milk prices had fallen sharply while 
retail prices for cheese rose and retail prices for milk fell only 
slightly. Real farmgate prices for milk fell 23.3 percent from 
$18.01 per hundredweight in 1997 to $13.81 per hundred-
weight in 2006. Over the same period, the real consumer 

price for a gallon of milk fell only by 6.6 percent and the 
price of cheddar cheese actually increased by 4.7 percent.

When milk prices collapsed between 2007 and 2009, the 
price consumers paid for dairy products fell only modestly 
— if at all. Between July 2007 and June 2009, the real price 
farmers received for milk fell by 49.3 percent, but the retail 
price for milk fell only half as fast (declining by 22.6 percent) 
and the price of cheddar cheese increased by 5.8 percent. 
As the Utah Commissioner of Agriculture noted, “We are 
concerned that retailers have not reduced the retail price of 
milk to reflect the huge reduction in the wholesale level.”198 
Very little of the money consumers pay for milk ends up in 
the hands of farmers. In 2009, farmers only received 97¢ 
for every $2.99 gallon of milk and less than $1.00 for every 
$4.99 pound of cheddar cheese.199 This is one more sup-
posed efficiency of factory farms that does not actually exist.

Real Farmgate Prices v. Real Retail Prices (per pound, in 2009 dollars)

Source: Bureau of Labor Statistics; USDA
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Impact on Public Health
Even people who don’t live in rural communities are harmed 
from factory farming. Practices common on factory farms can 
lead to foodborne illness, including outbreaks from E. coli 
and salmonella contamination and the risk of mad cow dis-
ease. The large number of animals raised in cramped condi-
tions is a breeding ground for the formation of new diseases, 
and the routine use of antibiotics in livestock can lead to the 
creation of deadly antibiotic-resistant bacteria. Dairy cows 
are injected with rBGH, a synthetic hormone that increases 
udder infections (requiring the increased use of antibiotics for 
treatment) and may increase the risk of certain cancers in hu-
mans. Chickens are routinely fed arsenic, a known carcino-
gen that can end up in chicken meat and can contaminate 
soil and streams.

E. coli
Cattle are uniquely suited to eat grass, but cattle finished in 
factory farm feedlots are instead fed grains like corn and soy-
beans. This practice has serious human health impacts. The 
diets fed to factory farm animals increase the concentration 
and length of time that E. coli, including dangerous strains 
like O157:H7, survives in manure.200 Not only does the bac-
terium pass on to meat from the intestines, hides and hooves 
of cattle that stand in their own feces all day,201 but it also 
can contaminate other food sources, such as vegetables.202 
The 2006 case of E. coli-O157:H7, contaminated spinach 
in California that killed three people and sickened hundreds 
offered a dramatic example of how this can happen.203 Agri-
cultural sources have also been shown to be a considerable 
source of E. coli in recreational waters, potentially sickening 
people who swim.204

Real Farmgate Milk, Retail Milk and Cheddar Cheese Prices (in 2009 dollars)

Source: Bureau of Labor Statistics; USDA
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Salmonella
One of the most common causes of foodborne illness, salmo-
nella is a bacteria found in the intestinal tracts of animals.205 
Meat, poultry, and eggs are common sources of salmonella 
infection for people, although produce has also been con-
taminated with the bacteria. The tight confinement and 
crowded conditions found in U.S. operations are thought to 
increase the risk of salmonella. Surveys done in the European 
Union led researchers to conclude that “cage production as 
well as a larger flock size were associated with a higher risk 
of positivity [for salmonella]” in eggs.206 In addition to the 
threat of foodborne illness posed by salmonella, the medi-
cal community has worried that the overuse of antibiotics 
in livestock production could make these illnesses harder to 
treat.207 In 2009, Consumer Reports magazine conducted a 
study of 382 chickens bought in more than 20 states. Among 
the birds tested, 14 percent tested positive for salmonella, 
and 68 percent of the salmonella and 60 percent of the cam-
pylobacter organisms analyzed showed resistance to one or 
more antibiotics.208

Mad Cow Disease
The materials fed to livestock can impact public health. 
Animal feed has long been used as a vehicle for disposing of 
animal byproducts.209 Scientists believe that “mad cow dis-
ease,” or bovine spongiform encephalopathy (BSE), is spread 
when cattle eat nervous system tissues, such as the brain and 
spinal cord, of other infected animals.210 Variant Creutzfeldt-
Jakob disease (vCJD), which causes dementia and ultimately 
death in humans, is almost certainly caused by eating BSE-
infected beef.211 Keeping mad cow disease out of the food 
supply is particularly important because, unlike most other 
foodborne illnesses, it cannot be eliminated by disinfection 
or cooking the meat.212

Three cases of mad cow disease have been identified in cat-
tle in the U.S. — in December 2003, June 2005, and March 
2006.213 In fall 2006, the USDA decided to scale back testing 
for mad cow disease by over 90 percent, claiming that testing 
was expensive and detection of infected cows was rare.214

In 1997, the FDA instituted a rule that banned certain animal 
proteins from cattle feed, but it continued to allow those 
proteins in other animal feed,215 and it did not ban blood 
products and poultry litter from cattle feed.216 In 2008, the 
FDA updated the rule to ban the entire carcasses of BSE-pos-
itive cattle, as well the brains and spinal cords of cattle 30 
months of age or older, from all animal feed.217 A safer policy 
for consumers would be to remove all cattle tissues from the 
feed system, regardless of their age or BSE status, and also 
to ban restaurant plate waste, cattle blood and poultry litter 
from cattle feed.

Growth Hormones
More than 40 percent of cows in industrial dairies are in-
jected with a genetically engineered growth hormone called 
recombinant bovine growth hormone (rBGH) to increase their 
milk yields.218 This artificial hormone’s known side effects 
include increased udder infections (mastitis) and reproductive 
problems in cows. In addition, a growing body of scientific 
research also suggests a link between drinking milk from 
rBGH-treated cows and certain types of cancer in humans. 

Dairy cows treated with rBGH increase production of a 
protein called insulin-like growth factor-1 (IGF-1).219 Humans 
naturally produce their own IGF-1, but humans drinking 
milk from treated cows will consume more IGF-1 than they 
otherwise would. Recent research shows that when present 
in the human body at elevated levels, IGF-1 increases the 
risk of breast, colon, prostate, and other cancers.220 rBGH 
has never been approved for commercial use in Canada or 
the European Union due to concerns about the drug’s impact 
on animal health and welfare,221 and is also banned in Japan 
and Australia.222 In 2007, nearly 43 percent of large-scale 
dairies (over 500 head), 30 percent of mid-sized dairies, and 
nine percent of small dairies used rBGH on their cows.223

Antibiotic-Resistant Bacteria
In factory farms, thousands of genetically similar animals are 
breathing, urinating and defecating in cramped conditions. 
This intense confinement creates a breeding ground for vi-
ruses to mutate and for diseases and contamination to spread 
quickly, not just to livestock but also to farm workers and 
other people in contact with those animals.224 This threat be-
came very real with the spread of avian flu to humans, which 
first appeared in 1997, and with the swine flu outbreak that 
began in 2009.225

Factory farms typically mix low doses of antibiotics (below 
the amount used to treat an actual disease or infection) into 
animals’ feed and water to promote their growth and to 
preempt outbreaks of disease. This continual use of antibiot-
ics can lead to the creation of antibiotic-resistant bacteria.226 
Methicillin-resistant Staphylococcus, or MRSA, is a deadly 
strain of staph infection that is resistant to certain antibiot-
ics.227 Hogs and other animals can be carriers of MRSA. 
Employees working in large operations are hundreds of times 
more likely to be carriers of MRSA than the general public, 
suggesting that MRSA is passing from animals to humans.228

Because of the threat posed by life-threatening antibiotic-
resistant bacteria, numerous groups, including the American 
Public Health Association,229 the American Medical Associa-
tion, 230 and the Pew Commission on Industrial Farm Animal 
Production,231 have requested a ban on the non-therapeutic 
use of antibiotics in animals.
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Arsenic 
U.S. poultry farmers have used drugs containing arsenic (a 
known poison) to control the common disease coccidiosis 
for decades.232 The chicken industry discovered that the 
arsenic-based drug roxarsone also promoted growth, in-
creased feed efficiency, and improved flesh pigmentation.233 
Between 1995 and 2000, 70 percent of chicken producers 
used roxarsone feed additives.234

Although the chicken industry maintains that arsenical drugs 
are safe, arsenic poses problems in chicken meat and waste. 
Chronic exposure to arsenic is associated with increased risk 
for several kinds of cancer, including bladder, kidney, lung, 
liver, and prostate,235 and it leads to cardiovascular disease 
and diabetes as well as neurological problems in children.236 
Areas of concentrated poultry production have experienced 
public health concerns tied to the use of arsenic feed addi-
tives, such as increased arsenic concentrations in soil and 
even arsenic in house dust.237 When chicken litter containing 
arsenic is used as fertilizer, it can contaminate soil and water, 
a particular threat to the local populations.238

Impact on Communities
With all of the harmful environmental, social, economic 
and public health impacts of factory farming, it comes as no 

surprise that citizens and communities near factory farms 
have attempted to fight back against the spread of these fa-
cilities. Some municipalities and counties have tried zoning 
restrictions and siting requirements for new factory farms, 
while others have tried to prevent corporate and outside 
ownership of farms. However, in many parts of the country, 
agribusiness has been able to exert considerable influence, 
and state legislatures have acted on behalf of corporate ag-
riculture by taking control away from citizens and handing 
it over to state governments or boards that are controlled by 
factory farming interests. 

Nebraska is a premier example. In 1982, Nebraska voters 
approved Initiative 300, a constitutional amendment that 
created one of the country’s strongest prohibitions on the cor-
porate ownership of farmland and livestock.239 Unfortunately, 
in 2005 a federal district court declared that I-300 violated 
the U.S. Constitution,240 and the U.S. Court of Appeals for the 
Eighth Circuit upheld the lower court ruling.241

Despite the setback in Nebraska, citizens in a number of 
other states and municipalities have attempted to pass similar 
measures intended to prevent outside agribusiness interests 
from running roughshod over democratic values. To date, 
none has succeeded.

Ohio 
In Ohio, proponents of industrial livestock production 
launched a new offensive in 2009 designed to wrest over-
sight of livestock operations from state agricultural and 
environmental agencies and shift it to a commission that 
could be easily dominated by special interests representing 
factory farms. A 2009 referendum, Issue 2, was an agribusi-
ness-backed attempt to change the Ohio state constitution 
by establishing an appointed Livestock Care Standards Board 
that would have unchecked power to establish standards for 
livestock and poultry in the state. 

Groups representing major agribusiness interests, including 
the Ohio Farm Bureau and the Ohio Pork Producers Coun-
cil, heavily backed Issue 2.242 The effort was promoted as 
an initiative to protect family farms from excessive regula-
tion, but the majority of the financial backing came from 
the largest agriculture trade associations and agribusinesses, 
and much of the support came from outside of Ohio. Trade 
associations like the Farm Bureau (national, state and local 
chapters), industry trade groups including the National Pork 
Producers Council, and agribusiness provided $3.1 million 
to support the initiative — 58 percent of all money raised 
by supporters of the initiative.243 Because the agribusinesses 
outraised the critics of Issue 2 by more than 50-to-1, the 
initiative passed and successfully provided the industry with 
a way to regulate itself.244
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Pennsylvania
Citizens in both Pennsylvania and Indiana now have to 
contend with an invasion of factory farms without any power 
over these operations at most local levels of government. 
In 2005, the Pennsylvania legislature essentially eliminated 
local control of agriculture when it passed the Agricultural, 
Communities and Rural Environment Act, a bill that allowed 
the state’s attorney general to sue municipalities on behalf of 
factory farm owners if local ordinances “restricted” agricul-
tural operations or ownership.245 State Attorney General Tom 
Corbett wasted no time in using this law to aggressively go 
after local townships that had attempted to protect their com-
munities from factory farming. He sued five municipalities in 
2006.246 He has continued to use the law to attack local or-
dinances, suing a township in 2009 for attempting to restrict 
factory farms to land of low agricultural quality, and settling 
with a number of others that amended their ordinances to 
avoid a lawsuit.247

Indiana
In 2005, in an economic development plan akin to promot-
ing the construction of landfills and prisons, Indiana gover-
nor Mitch Daniels announced his intention to double pork 
production in the state by 2025.248 With minimal public 
input, Governor Daniels and his newly established Depart-
ment of Agriculture quickly established rules to increase the 
number of factory farms in the state.249 They included limiting 
citizens’ ability to sue factory farms for losses in their prop-
erty values,250 creating model zoning restrictions to facilitate 
siting new factory farms,251 and fast tracking hog factory farm 

permits through the Indiana Department of Environmental 
Management.252 In return, residents have experienced rivers 
polluted by millions of gallons of spilled manure,253 tens of 
thousands of dead fish,254 and community strife and unrest,255 
while Food & Water Watch found the number of hogs in the 
state raised on factory farms increased by over 460,000. 

Missouri 
Community organizations in Missouri have had to repeatedly 
fight to maintain local government control over factory farms. 
Every year since 2003, agribusiness industry groups have 
attempted to push measures through the state legislature that 
would eliminate local control, and each year citizens have 
successfully preserved their right to protect their communi-
ties.256 For example, in 2007, then-State Senator Chris Koster 
sponsored the anti-local control Senate Bill 364, which 
would have abolished all Missouri health ordinances that 
were enacted to protect citizens and farmers from the nega-
tive impacts of factory farms.257 According to Rhonda Perry, 
a livestock and grain farmer and program director of the 
Missouri Rural Crisis Center, “Missouri’s family farmers, rural 
citizens and landowners have seen firsthand what these cor-
porate controlled industrial livestock operations have done 
to their economies, the environment and rural health. In 
response, our local elected county officials have exerted ‘lo-
cal control’ by passing health ordinances and making these 
operations more accountable to the people, taxpayers and 
environment of the county. At the state legislature, corporate 
agri-business lobbyists and their allies attempt to take away 
local control from our counties and their citizens, but every 
year family farmers and rural people stand up and say ‘NO! 
Government is best when it is closest to the people.’”258

In addition to bills in the state legislature, agribusiness in-
terests have also used the courts to try to wrestle control of 
factory farms away from communities. In 2007, 81 percent of 
voters in Richland Township, Missouri passed a referendum 
authorizing the township to regulate factory farms through a 
zoning ordinance, but a judge tossed out the rules because 
the township lacked authority to regulate farm buildings.259 
And in a case that began in 2007 with a lawsuit by a com-
munity organization attempting to protect a historic land-
mark from encroachment by a proposed 4,800 hog farm, a 
judge set up a protective two-mile buffer around the park. 
Former state Senator Chris Koster, now acting as the state 
Attorney General, appealed the ruling, and the buffer was 
overturned in 2010.260

The battle over local control shows the lengths agribusiness 
will go in order to have its way. By trying to resist local demo-
cratic processes, the industry is trying to consolidate not only 
the markets for livestock, but also its power over government.
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Impact on Animal Welfare
Chickens and hogs raised in factory farms usually have no 
access to the outdoors, fresh air or natural light, and spend 
much of their time confined in crates that are so restrictive 
the animals cannot stand up, turn around or fully extend 
their wings.261 Dairy and beef cattle on factory farms do not 
have access to pasture where they could express their natu-
ral behavior (and ideal diet) of grazing.262

With 100,000 chickens or 1,000 hogs in one building, and 
thousands of cattle held together in one dirt lot, industrial 
livestock conditions make animals vulnerable to disease. A 
growing body of research has examined the heightened risk 
that influenza viruses can originate, mutate, and circulate 
among animal populations, specifically confined livestock 
operations that rely on genetically similar animals. Concern 
escalated several years ago when a highly pathogenic strain of 
avian flu caused a worldwide human influenza outbreak and 
was re-invigorated with the global spread of the H1N1 strain 
of swine flu. Many public health authorities and animal scien-
tists have identified workers at these facilities as an important 
potential transmission link between livestock and humans and 
have called for increased study into the role of industrialized 
livestock operations in the spread of influenza.263

In addition to the burden put on animals from densely 
crowded conditions, most livestock breeds have been bred 
for specific production traits like rapid weight gain, larger 
breasts on chickens, or high milk or egg production. For ex-
ample, since the 1920s, changes to broiler chicken breeding 
and production have resulted in chickens that grow twice as 
big in half the time.264 This selective breeding, which empha-
sizes high production over animal fitness or hardiness, has 
created animals that are prone to structural deformities such 
as lameness and bone deformities, metabolic problems, and 
susceptibility to infections.265

Selective breeding that makes livestock prone to health prob-
lems are coupled with unhealthy growing methods, such as 
the use of artificial growth hormones. The long list of side ef-
fects on dairy cows treated with the artificial growth hormone 
rBGH includes potential increased rates of mastitis (udder 
infections), reproductive problems, foot and knee disorders, 
potential swelling at injection site and digestion problems.266

If the biotechnology industry has its way, livestock produc-
tion will soon incorporate even more exotic technologies that 
could impact the welfare of animals. In 2010, the Food and 
Drug Administration moved closer to approving the first ge-
netically engineered (GE) food animal, a salmon engineered 
for fast growth in large-scale fish farms. Close behind it in the 
regulatory pipeline is another GE animal, called Enviropig, 
that has been engineered to produce manure with lower lev-
els of phosphorous — an ideal characteristic for factory farms 

that have to deal with the manure from tens of thousands 
of animals. The FDA has already approved cloning of food 
animals. Cloning animals is an inexact science with very low 
survival rates — less than 5 percent.267 Internal hemorrhaging, 
digestive problems and multiple organ failure are some of the 
most common causes of death among cloned animals in the 
first week of life.268 Regulators have typically brushed aside 
potential health impacts for people eating these engineered or 
cloned food animals, or for the welfare of the animals them-
selves due to deformities and susceptibility to disease. 

These technologies represent more dramatic attempts by 
meat companies to force animals into their preferred pro-
duction models instead of adapting production systems that 
maximize animal welfare, ensure the wholesomeness of the 
food produced there or protect the environment. For years, 
investigations have revealed conditions on some factory farms 
that result in extreme animal suffering, ranging from cramped 
cages to rough handling and extreme stress. The meat indus-
try typically claims these harmful conditions are the work of 
just a few bad actors, but factory farms are different from the 
small-scale farms they have replaced in more than just size. 
The methods used to raise the animals on factory farms are 
more likely to compromise the welfare of the animals.

What About Organic?
The USDA sets standards for organic food. For meat, 
poultry, eggs, and dairy to be certified organic, they 
must come from animals that only eat organic feed 
(raised without synthetic fertilizers or pesticides and 
from crops that were not genetically engineered), and 
they cannot be given growth hormones or antibiotics. 
The organic standards do say that animals should be 
able to express their natural behaviors and that organic 
production must minimize environmental impacts. How-
ever, organic standards do not include specific animal 
welfare conditions and they do not restrict the size of 
livestock operations. In 2010, after years of controversy, 
and inaction by the USDA, the organic standards were 
updated to specify how much “access to pasture” 
organic cattle must receive and how this requirement 
could be enforced.269 Requiring organic dairy and beef 
cattle to spend a significant portion of their time on, and 
receive a significant portion of their nutrition from, pas-
ture was a major step toward making sure that organic 
products live up to consumer expectations. For “or-
ganic” to be even more meaningful to consumers, the 
USDA needs to specifically address animal welfare with 
standards that require outdoor access for chickens, end 
the use of feed additives meant to replace the nutrients 
chickens would get from foraging outdoors, and outline 
specific animal welfare practices for stocking density, 
handling and transportation. 
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Conclusion
The dominance of factory farm production in the United 
States is neither mysterious nor accidental. The livestock 
sector responded aggressively to tough economic conditions 
for producers and influenced lawmakers and regulators to 
prioritize corporate interests above public health, sound food 
policy, community participation, or environmental con-
cerns. The growth of factory farming is the result of bad farm 
policies that subsidize artificially-cheap feed; lax regulatory 
enforcement that enabled factory farm expansion without ad-
dressing the environmental and human impacts of their mas-
sive quantities of waste; and unchecked corporate consolida-
tion that allowed giant agribusiness companies to pressure 
farmers to get big or get out.

Factory farms have caused extensive environmental damage 
and have exploited natural resources. Agribusiness interests 
prevent citizens from exercising democratic control in their 
communities and have left communities with fewer indepen-
dent family farms, unsafe water, reduced air quality and de-
pressed economies. Instead of benefitting from the supposed 
efficiencies in this system, consumers instead face foodborne 
illness outbreaks and public health threats like antibiotic-
resistant bacteria. As consumers saw during the 2010 egg 
recall, food safety problems on even a few factory farms can 
end up in everyone’s refrigerator.

Congress, regulatory agencies and states need to put a stop 
to the policies that have allowed these facilities to prolifer-
ate, and they must create and enforce policies that allow 
food to be produced in a way that allows farmers to make a 
living and does not harm communities, the environment or 
public health. 

To address the impact factory farms have on the environ-
ment, public health, food safety and rural communities, Food 
& Water Watch recommends:

•	 The EPA and states should establish a moratorium 
on the construction of new factory farms and on the 
expansion of existing facilities;

•	 The EPA and states should establish and enforce 
strong pollution laws and water use standards, as 
well as pollution reporting requirements; eliminate 
the regulatory loophole that exempts factory farms 
from having to report large releases of hazardous 
chemicals into the air; and end the ongoing factory 
farm air emission monitoring study program that 
essentially allows factory farms to violate air quality 
standards without consequence; 

•	 The Justice Department should reassess the impact 
of the major agricultural mergers approved in the 
past decade and rectify any anticompetitive de-
velopments that have occurred as a result of those 
mergers. Further, the department should establish a 
moratorium on any proposed agricultural and food 
company mergers by the top four firms in any sector 
of the food system;

•	 The USDA should finish and enforce the long-over-
due rule to help restore real competition in livestock 
markets and ensure contract fairness. It should con-
tinue to work to end unfair contract practices used 
in the livestock sector as well as address the unfair 
power exerted by meatpackers over livestock pro-
ducers through marketing agreements and packer-
ownership of livestock; 

•	 The FDA should ban non-therapeutic use of med-
ically-important antibiotics in livestock, the use of 
the artificial growth hormone rBGH and the use of 
arsenic-based drugs for livestock;

•	 Congress should reform federal farm policies to stop 
encouraging overproduction of corn, soybeans, and 
other commodities that have resulted in cheap feed 
for animals in factory farms, including the establish-
ment of commodity reserves to reduce price volatility 
and manage the supply of agricultural commodities;

•	 Congress should revamp the federal milk pricing 
system to ensure that farmers receive a price for 
milk that covers at least their cost of production and 
a fair return. Congress should also safeguard the 
milk pricing system against easy manipulation by 
corporate interests;

•	 Congress should cap payments made to farms under 
the Environmental Quality Incentives Program to en-
sure that the program no longer serves as a subsidy 
for the manure management technology required by 
large factory farms; 

•	 State legislatures should enact laws that affirmatively 
allow local governments to retain the authority to 
impose strict health and zoning regulations for fac-
tory farms and restore them in states that had previ-
ously taken away local control. 
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Food & Water Watch compiled the data on the largest 
livestock farms from the USDA Census of Agriculture — a 
five-year survey of America’s farms — from 1997, 2002 and 
2007. The Census of Agriculture collects and reports data on 
livestock operations for every county and state in the United 
States, including the number of operations (farms) and the 
number of livestock. The USDA also reports the distribu-
tion of the number of livestock on different sized farms by 
state and by county. For this map, Food & Water Watch only 
analyzed the number of livestock on the largest categories of 
operations for beef cattle, dairy cows, hogs, broilers (chicken) 
and layers (eggs). The Census of Agriculture is available on-
line at: http://www.agcensus.usda.gov/

Definitions
Food & Water Watch analyzed the county-level data for the 
USDA’s largest categories of farms based on the number of 
livestock — either the inventory of livestock on an opera-
tion or, in the case of broiler chickens, the annual number 
of birds sold. The livestock operations that were analyzed for 
the map and report have at least: 

Factory Farm Size Definitions

Beef cattle:
500 or more beef cattle “on feed” 
(see below)

Dairy: 500 or more dairy cows
Hogs: 1,000 or more hogs

Broiler chickens (broilers): 
annual sales of 500,000 or more 
broiler chickens (see below)

Egg-laying hens (layers): 100,000 or more egg-laying hens

“All Livestock” Calculation
Food & Water Watch compared the total number of livestock 
across different animal types — comparing chickens to cattle 
and hogs — by using the USDA definition of a “livestock 
unit,” which measure different kinds of livestock animals on 
the same scale based on their weight. A livestock unit is a 
comparison of 1,000 pounds of live weight based on the type 
of animal. One beef cattle is the equivalent of approximately 
two thirds of a dairy cow, eight hogs or four hundred chick-
ens.270 The average livestock units per farm were calculated 
by dividing the total livestock units by the number of live-
stock operations. (This may slightly underestimate the size 
of livestock operations because some farms may raise more 
than one type of livestock, although it has become signifi-
cantly less common for farms to have diversified livestock 
production.) Because the USDA did not report beef cattle on 
feed prior to 2002 (see below), the “all livestock” measure-
ment covers only 2002 and 2007.

Livestock Density
The map displays the number of livestock on the largest 
operations in every county, by type of livestock, which is 
displayed on the density color scheme. The map displays five 
levels of livestock density, which reflect the 2007 distribu-
tion of the number of livestock by type and by county broken 
into four equal parts (quartiles). These levels are applied to 
the prior years, which show how livestock operations grew in 
size over the studied decade. See chart below.

Density Map Color All Livestock 
(Animal Units) Dairy Cows Beef Cattle on 

Feed Hogs Broiler 
Chickens Sold

Egg-Laying 
Hens

Extreme Dark Red More than 
13,200 More than 4,200 More than 17,400 More than 48,500 More than 2.75 

million
More than 

1.25 million

Severe Red 5,200-13,200 2,100-4,200 7,300-17,400 19,000-48,500 1 million - 2.75 
million

750,000-1.25 
million

High Orange 2,000-5,199 1,200-2,099 2,175-7,299 9,500-18,999 350,000-
999,999

500,000-
749,999

Moderate Light Orange Fewer than 2,000 Fewer than 1,200 Fewer than 2,175 Fewer than 9,500 Fewer than 
350,000

Fewer than 
500,000

Low Yellow None None None None None None

APPENDIX: Factory Farm Map Methodology
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Average Size
The average size of operations was calculated by dividing the 
number of livestock on the largest operations by the number 
of the operations. The USDA Census of Agriculture does not 
disclose these figures if the number of operations in any one 
county is very low (about one or two operations), because 
doing so would effectively disclose private or proprietary 
information about a specific farm. For counties where the 
number of operations is reported but the number of livestock 
is not disclosed, Food & Water Watch calculated an average 
size of the county operations based on state figures. 

In most cases, Food & Water Watch calculated a residual 
average within each state by subtracting the reported county 
livestock numbers from the state livestock total numbers 
(for each type of animal) and dividing the remainder by the 
number of farms with undisclosed livestock numbers. (State 
livestock total - reported county livestock numbers within 
that state / number of operations with undisclosed livestock 
numbers.) This provides a close average for the livestock on 
operations that do not disclose the number of animals.

In a few cases, the USDA does not disclose the size of any 
operations in the state (if there are too few or if the few that 
do exist are dispersed among many counties). For states 
with small numbers of livestock and when operational size 
was not disclosed, Food & Water Watch used the threshold 
figure for the largest types of operations (500 for beef cattle 
and dairy and 1,000 for hogs) for these counties. Poultry 
operation sizes were not disclosed for any county, and these 
averages are calculated by dividing the total number of broil-
ers or layers by the total number of farms, see below. For 
states that were among the top ten livestock producers in any 
animal type that did not disclose the size of any operations in 
the state, Food & Water Watch calculated a residual average 
based on operational size classifications by subtracting the 
largest possible number of livestock on smaller farms from 
the state total, and divided the residual figure by the number 
of the largest category of farms. 

Slaughterhouses and Processing Plants
The map also shows the county location of the slaughter 
facilities and poultry processing plants for the top four beef, 
pork, and poultry processing companies in the United States. 
The top four companies and their locations were taken from 
industry sources (Cattle Buyers Weekly, the National Pork 
Board and Watt PoultryUSA).271 The displayed location on the 
Factory Farm Map reflects only the county where the facili-
ties are located; it does not reflect the exact geographic loca-
tion of the facility. In counties where there is more than one 
slaughter or processing facility, the map display represents an 
even distribution of facilities. Again, this does not reflect the 
exact location of the plants. 

Cattle on Feed
Until 2002, USDA did not separately report the number of 
beef cattle operations that finish cattle on feed, which dis-
tinguishes feedlots from younger cattle on cow-calf, back-
grounder and stocker operations that pasture their cattle or 
those that are entirely grass-fed and do not spend any time 
on a feedlot. The inventory of “Cattle on feed,” was a new 
item in the 2002 Census, and refers to cattle being fattened 
on feedlots with grain prior to slaughter. The map and analy-
sis does not display data for 1997 for cattle on feed, and, as 
a consequence, cannot report total animal units for 1997 
because there is no comparable information. 

Broilers and Layers
The USDA’s Census of Agriculture does not report the num-
ber of chickens by county but it does report state totals for 
broilers and layers. For broiler and layer operations, Food & 
Water Watch divided the total number of birds in each state 
by the number of operations and attributed the state aver-
age to every operation in the state. This necessarily is a less 
precise average than for some other livestock average size 
figures but it does reflect the average in that state. For broiler 
operations, USDA does not report the number of birds on the 
farm by size class; it only reports the annual sales of broiler 
operations by size class. The largest category of broiler opera-
tions sold at least 500,000 broiler chickens. To determine 
the average size of these operations, Food & Water Watch 
divided the total state number of broilers sold on the largest 
operations by 5.5 (the number of flocks of broilers sold an-
nually by typical operations), which generates the statewide 
broiler inventory. The statewide broiler inventory was divided 
by the number of broiler operations to calculate the average 
broiler inventory.



Food & Water Watch

37

Endnotes

1	  The comparison for animal units only goes back to 2002, as USDA did 
not collect inventory data on beef cattle feedlot operations prior to 
that. Inventory of “Cattle on feed,” was a new item in 2002, and refers 
to cattle being fattened on feedlots with grain prior to slaughter, not 
cattle that were pastured only. See USDA Census of Agriculture 2002, 
Appendix A at A-8 and USDA Census of Agriculture 2007, Appendix B 
at B-5.

2	  Gollehon, Noel et al. USDA ERS. “Confined animal production and 
manure nutrients.” AIB-771. June 2001 at 8. 

3	  See USDA Census of Agriculture 2002, Appendix A at A-8 and USDA 
Census of Agriculture 2007, Appendix B at B-5.

4	  The USDA Agricultural Census only measures broiler operations by 
annual sales, not by facility size. There are an average of 5.5 batches 
of broilers produced per year at any given facility, so facility size is 
estimated by dividing annual sales by 5.5.

5	  Pew Commission on Industrial Farm Animal Production. “Putting meat 
on the table: industrial farm animal production in America.” April 2008 
at 23.

6	  Seely, Ron. “Who’s watching the farm?” Wisconsin State Journal. 
February 28, 2010.

7	  USDA. 2007 Census of Agriculture. AC-07-A-51. December 2009. 
Table 5 at 14.

8	  USDA NASS. Agricultural Statistics Database. Accessed August 5, 
2008. Available at http://www.nass.usda.gov/QuickStats; MacDonald, 
James M. and William D. McBride. USDA ERS. “The Transformation 
of U.S. Livestock Agriculture: Scale, Efficiency, and Risks.” EIB-43. 
January 2009; Miller, James J. and Don P. Blayney. USDA, ERS. “Dairy 
Backgrounder.” (LDP-M-145-01). July 2006 at 7.

9	  The data presented throughout this report is taken from Food & Water 
Watch’s analysis of the USDA’s 1997, 2002 and 2007 Census of 
Agriculture reports and data. For more information on the source and 
analysis of this data, see the methodology section at the end of the 
report. 

10	  USDA NASS. Agricultural Statistics Database. 
11	  Etter, Lauren. “Manure raises a new stink.” Wall Street Journal. March 

25, 2010. 
12	  Etter. March 25, 2010; Etter, Lauren. “Burst manure bubble causes big 

stink, but no explosions.” The Wall Street Journal. April 1, 2010. 
13	  Etter. April 1, 2010.
14	  Cassie, Ron. “Walkersville, farm settle over spill.” Frederick News 

Post. October 14, 2009; Hauck, Jeremy. “Lawsuits loom large in 
Walkersville, Thurmont.” Maryland Gazette. January 1, 2009.

15	  Walsh, Paul. “Manure spill closes state park’s beach.” Minneapolis Star 
Tribune. May 22, 2009; Baran, Madeleine. “Dairy fined $10K after 
burst manure pipe contaminates swimming area.” Minnesota Public 
Radio. September 29, 2009.

16	  Food & Water Watch calculation comparing human and livestock waste 
production based on U.S. Environmental Protection Agency. “Risk 
Assessment Evaluation for Concentrated Animal Feeding Operations.” 
EPA/600/R-04/042. May 2004 at 9. The average human produces 183 
pounds of manure annually compared to 30,000 pounds for 1,000 
pounds of live weight dairy cow (which is a dairy cow animal unit). 
Every dairy cow animal unit produces 163.9 times more manure than 
an average person. Food & Water Watch multiplied the number of 
dairy cow animal units on operations over 500-cows in each county by 
163.9 to come up with a human sewage equivalent. U.S. EPA reports 
that “A dairy CAFO with 1,000 animal units is equivalent to a city with 
164,000 people,” which means that one dairy animal unit is equivalent 
to 164 people, which matches Food & Water Watch’s calculations. The 
human sewage equivalent was compared to the U.S. Census Bureau 
figures for metropolitan area population estimates. U.S. Census Bureau. 
“Annual Estimates of the Population of Metropolitan and Micropolitan 
Statistical Areas: April 1, 2000 to July 1, 2009.” (CBSA-EST2009-01).

17	  Hendrickson, Mary, William D. Heffernan et al. Department of 
Rural Sociology, University of Missouri-Columbia. Report to the 
National Farmers Union. “Consolidation in Food Retailing and Dairy: 
Implications for Farmers and Consumers in a Global Food System.” 
January 8, 2001 at 7.

18	  Cheng, A. (2007). “Dean Foods Cuts 2007 Forecast on Milk Price.” 

MarketWatch. June 12, 2007. 
19	  Scott, Cameron. “Organic Milk Goes Corporate.” Mother Jones. April 

26, 2006. 
20	  Dean Foods. U.S. Securities and Exchange Commission 10-K filing. 

December 31, 2009 at 1-2. 
21	  Miller, James. Under Secretary of Agriculture, Farm and Foreign 

Agricultural Services. Statement before the House Agriculture 
Subcommittee on Livestock, Dairy and Poultry. July 14, 2009 at 3-4.

22	  Ibid. at 2.
23	  USDA National Agricultural Statistics Service. Prices Received by 

Farmers, Milk U.S. Available at http://www.nass.usda.gov/Charts_and_
Maps/graphics/data/pricemk.txt. Downloaded July 30, 2009; U.S. 
Department of Labor, Bureau of Labor Statistics. Consumer Price Index 
data for fresh, whole milk. Downloaded July 30, 2009.

24	  Miller (2009) at 2.
25	  Miller (2009) at 4.; Kirchhoff, Sue. “Farmers’ incomes dry up as milk 

prices plunge about 50%.” USA Today. March 24, 2009.
26	  Hoese, Scott. Carver County (Minn.) Farmers Union. Statement before 

the House Agriculture Subcommittee on Livestock, Dairy and Poultry 
Concerning Review of Economic Conditions in the Dairy Industry. July 
21, 2009 at 7.

27	  Contente, Joaquin. President, California Farmers Union. Statement 
before the House Agriculture Subcommittee on Livestock, Dairy and 
Poultry Concerning Review of Economic Conditions in the Dairy 
Industry. July 28, 2009 at 2; Applebome, Peter. “The morning the milk-
ing was finished.” New York Times. February 4, 2010. 

28	  Plume, Karl. “U.S. dairy farmers in crisis as milk prices sour.” Reuters. 
February 5, 2009.

29	  U.S. Department of Justice and USDA. Public Workshop Exploring 
Competition Issues in Agriculture: Dairy Workshop. Transcript. June 25, 
2010 at 99-104 and 108-112.

30	  Ellis, Shane. Iowa State University. State of the Beef Industry 2008. 
2009 at 9.

31	  MacDonald and McBride (2009) at 12.
32	  Ellis (2009) at 11.
33	  Inventory of “Cattle on feed” was a new item in 2002, and refers to 

cattle being fattened on feedlots with grain prior to slaughter, not 
cattle that were pastured only. See USDA Census of Agriculture 2002, 
Appendix A at A-8 and USDA Census of Agriculture 2007, Appendix B 
at B-5.

34	  EPA. Press release. “EPA orders Simplot Cattle Feeding Company to 
change stock watering practice at Grand View, ID, feedlot to protect the 
Snake River.” June 11, 2010.

35	  EPA. Press release. “Feedlot in Sioux County, Iowa agrees to pay 
$25,000 penalty for alleged waste discharges into West Branch of Floyd 
River.” November 17, 2009.

36	  EPA. Press release. “EPA orders Mark Allen and Vernon Feeders to stop 
discharge of pollutants.” August 7, 2008.

37	  Food & Water Watch calculation comparing human and livestock 
waste production based on EPA. “Risk Assessment Evaluation for 
Concentrated Animal Feeding Operations.” EPA/600/R-04/042. May 
2004 at 9. The average human produces 183 pounds of manure an-
nually compared to 21,000 pounds for 1,000 pounds of live weight 
beef cattle (one beef cattle animal unit). Every beef cattle animal unit 
produces 114.8 times more manure than an average person. Food & 
Water Watch multiplied the number of beef cattle animal units on op-
erations over 500-head in each county by 114.8 to come up with a hu-
man sewage equivalent. The human sewage equivalent was compared 
to the U.S. Census Bureau figures for metropolitan area population 
estimates. U.S. Census Bureau. “Annual Estimates of the Population of 
Metropolitan and Micropolitan Statistical Areas: April 1, 2000 to July 1, 
2009.” (CBSA-EST2009-01).

38	  Domina, David and C. Robert Taylor. Organization for Competitive 
Markets. “The Debilitating Effects of Concentration in Markets Affecting 
Agriculture.” September 2009 at 46.

39	  Hendrickson, M. and W. Heffernan. “Concentration of Agricultural 
Markets.” Department of Rural Sociology – University of Missouri. April 
2007

40	  USDA Grain Inspection, Packers and Stockyards Administration. 
“Assessment of the Livestock and Poultry Industries: Fiscal Year 2007 
Report.” May 2008 at 19.



Factory Farm Nation: How America Turned Its Livestock Farms into Factories

38

41	  Taylor, C. Robert. Auburn University. “The Many Faces of Power in 
the Food System.” Presentation at the DOJ/FTC Workshop on Merger 
Enforcement. February 17, 2004 at 3-4.

42	  JBS Five Rivers Cattle. Locations. Available at www.fiveriverscattle.com/
locations/ accessed September 2010; Smith, Rod. “JBS plans to resume 
growth.” Feedstuffs. May 25, 2009.

43	  Ibid.
44	  Hendrickson and Heffernan 2007; Serres, Chris. “Cargill looms as silent 

giant.” Minneapolis Star Tribune. December 4, 2008. 
45	  Cargill. Cargill Beef: Locations. Available at www.cargill.com/company/

businesses/cargill-beef/locations/index.jsp accessed September 2010.
46	  Carpenter, Dan. “The high price for Earl’s pearls.” Indianapolis Star. 

February 10, 2008.
47	  Key, Nigel and William McBride. USDA ERS. “The changing economics 

of U.S. hog production.” ERR-52. December 2007 at 5. 
48	  Ibid. at 5. 
49	  USDA NASS. 2007 Census of Agriculture. 2009 at Table 20.
50	  Saxton, Scott. “Hog farm accused of violating Clean Water Act.” WCET 

NBC-Channel 6. February 6, 2010.
51	  “Hog manure causes fish kill.” Associated Press. September 11, 2009.
52	  Shriver, Melissa. “Hog manure spill in Adams County.” KHQA. 

November 11, 2008; “Authorities say manure spill under control.” 
Associated Press. November 13, 2008.

53	  MacDonald and McBride (2009) at 25; Hendrickson and Heffernan 
(2007).

54	  Martinez, Steve W. USDA Economic Research Service. “The U.S. Food 
Marketing System: Recent Developments 1997-2006.” Economic 
Research Report Number 42. May 2007 at at 27.

55	  USDA NASS. Agricultural Prices Annual Summaries. 1990-2009.
56	  Sorg, L. “With merger, the world’s number 1 would get even bigger.” 

North Carolina Independent Weekly. April 4, 2007. 
57	  USDA NASS; U.S. Census Bureau. “Annual Estimates of the Population 

for the United States, Regions, States and Puerto Rico.” July 1, 2009.
58	  USDA NASS; USDA 2007 Census of Agriculture.
59	  Ibid.
60	  Iowa Department of Natural Resources. “Manure Production Per Space 

of Capacity.” Appendix A to the Manure Management Plan Form. 2004 
at 2.  

61	  Food & Water Watch analysis of USDA 2007 Census of Agriculture.
62	  Wing, S. et al. “Environmental Injustice in North Carolina’s Hog 

Industry.” Environmental Health Perspectives. Vol. 108; 225-231. 2000.
63	  Henderson, Bruce. “Hog-waste lawsuits settled in deal to fight water 

pollution.” Charlotte Observer. January 21, 2006. 
64	  Thompson, Estes. “Pollution threatens coastal rivers.” Durham Herald-

Sun. August 21, 1995. 
65	  Leavenworth, Stuart. “Million gallons of hog waste spill in Jones 

County.” Raleigh News & Observer. August 13, 1996. 
66	  “Report: Spill caused by dike failure.” Associated Press State & Local 

Wire. April 30, 1999; Shiffer, James Eli. “Waste spill probably acciden-
tal, SBI says.” Raleigh News & Observer. April 22, 1999.

67	  Barnes, Greg. “North Carolina scientists divided over impact of hog 
waste on the environment.” Fayette Observer. December 13, 2003. 

68	  Henderson, Bruce and Diane Suchetka..”Backhoes bury most of the 
hogs killed in floods.” Charlotte Observer. October 1, 1999. Cauchon, 
Dennis. “Farmers, scientists assess the damage in N.C.” USA Today. 
September 27, 1999. 

69	   “Senate enacts ban on new hog-waste lagoons.” Raleigh News 
& Observer. April 19, 2007; North Carolina code § 143‑215.10I. 
“Performance standards for animal waste management systems that 
serve swine farms; lagoon and sprayfield systems prohibited.”

70	  See Neuse Riverkeeper Foundation. www.neuseriver.org/neuseissue-
sandfacts/hogsandcafos.html

71	  Smithfield Foods. Press release. “Circle Four Farms of Milford receives 
Utah ‘best of state’ award.” June 29, 2004. 

72	  Williams, Bob. “Boss hog’s new frontier.” Raleigh News & Observer. 
August 3, 1997. 

73	  Perkins, Jerry. “Smithfield fattens business, profits.” Des Moines 
Register. June 18, 2000; Winslow, Ben. “Utah hog farm wins approval 
to expand into neighboring county.” Salt Lake Tribune. April 13, 1999; 
Martin, Andrew. “Factory farm foes fed up.” Chicago Tribune. March 
24, 2004; “Utah pork industry fights concerns over swine flu.” Salt Lake 

Tribune. April 29, 2009.
74	  Burton, Greg. “Farmer-senator pushes immunity measure.” Salt Lake 

Tribune. February 1, 2002; Williams. August 3, 1997.
75	  Woolf, Jim. “The stench of prosperity.” Salt Lake Tribune. August 24, 

1997.
76	  Israelsen, Brent. “Circle Four has big plans for pig waste.” Salt Lake 

Tribune. December 2, 2002. 
77	  Neugebauer, Cimaron. “Animal landfill raises concern in Beaver 

County.” St. George Spectrum. August 25, 2010; USDA ERS. “ERS/
USDA Briefing Room - Hogs: Background.” March 23, 2009. Available 
on file and at http://www.ers.usda.gov/briefing/hogs/background.htm, 
accessed September 13, 2010. 

78	  MacDonald and McBride (2009) at 7.
79	  The USDA Agricultural Census only measures broiler operations by 

annual sales, not by facility size. There are an average of 5.5 batches 
of broilers produced per year at any given facility, so facility size is 
estimated by dividing annual sales by 5.5.

80	  MacDonald MacDonald, James M. USDA ERS. “The Economic 
Organization of U.S. Broiler Production.” EIB-38. June at 2.

81	  The USDA Agricultural Census only measures broiler operations by 
annual sales, not by facility size. There are an average of 5.5 batches 
of broilers produced per year at any given facility, so facility size is 
estimated by dividing annual sales by 5.5.

82	  EPA. Press release. “EPA orders two Virginia farms to cease unpermitted 
waste discharges to the Shenandoah River.” June 2, 2010.

83	  EPA. Press release. “EPA orders Mike McClure Farms to stop discharge 
of poultry litter.” July 13, 2009.

84	  Hopkinson, Jenny. “Berlin farm, Perdue face lawsuit.” Salisbury Daily 
Times. December 18, 2009; Hopkinson, Jenny. “Waterkeepers make 
Purdue lawsuit official.” Salisbury Daily Times. March 3, 2010.

85	  MacDonald and McBride (2009) at 25. Hendrickson and Heffernan 
(2007).

86	  MacDonald and McBride (2009) at 6.
87	  MacDonald (2008) at iv.
88	  Taylor (2004) at 6.
89	  MacDonald (2008) at 3
90	  Taylor (2004) at 5.
91	  Carstensen (2004) at 10.
92	  MacDonald (2008) at 13.
93	  Hayes, Lynn A. Farmers’ Legal Action Group, Inc. (FLAG). Testimony 

before the Senate Committee on Agriculture, Nutrition and Forestry. 
April 18, 2007 at 4.

94	  Hayes (2007) at 7. 
95	  American Antitrust Institute’s Transition Report on Competition Policy: 

Chapter 8 Fighting Food Inflation through Competition. 2008 at 304.
96	  MacDonald and McBride (2009) at 7 and 18.
97	  Moeller, David. Farmers’ Legal Action Group, Inc. (FLAG). “Livestock 

Production Contracts: Risks for Family Farmers.” March 22, 2003 at 5.
98	  USDA GIPSA (2008) at 31.
99	  Hayes (2007) at 7.
100	 MacDonald (2008) at 22, 24.
101	 Taylor, C. Robert and David Domina. “Restoring Economic Health to 

Contract Poultry Production.” May 13, 2010 at 9.
102	 USDA NASS. “Chicken and Eggs Final Estimates 2003-2007.’ Statistical 

Bulletin Number 1024a. March 2009 at 8.
103	 EPA. Press release. “EPA: Ohio Fresh Eggs pleads guilty to environmen-

tal violations.” May 19, 2009.
104	 Bagley, Chris. “Egg farm warned over water quality violation.” North 

County Times. December 3, 2008; Smith, Rod. “Egg farm advised for 
water violations.” Feedstuffs. December 15, 2008.

105	 Dr. Shane, Simon. “2008 Egg Industry Survey.” Watt EggIndustry. Vol. 
114, No. 3. March 2009.

106	 Smith, Rod. “Land O’Lakes settles egg price-fixing suit.” Feedstuffs. June 
17, 2010.

107	 Ibid.
108	 Smith, Rod. “Land O’Lakes settles suit on egg prices.” Feedstuffs. June 

21, 2010.
109	 Martin, Timothy W. and Julie Jargon. “In empire of eggs, a dozen opin-

ions.” Wall Street Journal. August 27, 2010.
110	 Hendee, David. “FDA pushes for passage of stalled inspection bill.” 

Omaha World-Herald. August 24, 2010.



Food & Water Watch

39

111	 Brasher, Philip and Tony Leys. “DeCosters in Iowa: A checkered legacy.” 
Des Moines Register. August 29, 2010.

112	 Layton, Lyndsey. “Egg farmer in recall sued Md. over facility.” 
Washington Post. August 26, 2010.

113	 Ibid.
114	 Neuman, William.”Egg recall expanded after outbreak.” New York 

Times. August 18, 2010.
115	 Brasher, Phil. “DeCoster linked to nationwide egg recall.” Des Moines 

Register Staff Blogs. August 18, 2010.
116	 Smith, Rod. “Salmonella outbreak tracked to second farm.” Feedstuffs. 

August 25, 2010.
117	 Brasher, Phil. “Troubles mount for egg farm.” Des Moines Register. 

August 19, 2010.
118	 MacGillis, Alec. “Before salmonella outbreak, egg firm had long record 

of violations.” Washington Post. August 22, 2010.
119	 “Farms fell short on safety, FDA chief says.” CNN. August 24, 2010.
120	 Neuman, William.”Egg recall expanded after outbreak.” New York 

Times. August 18, 2010; Layton, Lyndsey. “Inspectors find unsanitary 
conditions at egg farms.” Washington Post. August 30, 2010.

121	 Herzog, Karen. “Kenosha salmonella outbreak linked to recalled eggs.” 
Milwaukee Journal-Sentinel. August 18, 2010.

122	 Stein, Rob. “Federal regulators’ knowledge of egg producer in salmo-
nella outbreak is probed.” Washington Post. August 23, 2010.

123	 Layton. August 30, 2010.
124	 Neuman, William. “Egg farms violated safety rules.” New York Times. 

August 31, 2010
125	 USDA NASS.
126	 USDA NASS, Agricultural Prices Annual Summary. 1990-2009, adjusted 

for inflation using the BLS inflation calculator to constant 2009 dollars.
127	 Ray, Darrell et al. Agricultural Policy Analysis Center, University of 

Tennessee. “Rethinking US Agricultural Policy: Changing Course to 
Secure Farmer Livelihoods Worldwide.” September 2003 at 9.

128	 Ibid.
129	 Starmer, E., and T.A. Wise (2007). “Feeding at the Trough: Industrial 

Livestock Firms Saved $35 Billion from Low Feed Prices.” GDAE Policy 
Brief No. 07-03, December. Medford, MA: Global Development and 
Environment Institute of Tufts University.

130	 Simon, Ellon. “Pork, chicken prices may rise in next wave of food infla-
tion.” Associated Press. May 5, 2008; Purdue University. Press release. 
“Pork industry facing twin horrors, says Purdue expert.” March 7, 2008. 

131	 Pew Commission (2008) at 23.
132	 Starmer, Elanor. Report to the Campaign for Family Farms and the 

Environment. “Industrial Livestock at the Taxpayer Trough: How Large 
Hog and Dairy Operations are Subsidized by the Environmental 
Quality Incentives Program.” December 2008 at 11-12.

133	 Hawthorne, Michael. “Illinois takes a hit over factory farms.” Chicago 
Tribune. September 29, 2010. 

134	 CAFO Rule Final Preamble. 2008. Section 122.23(d)(1). 
135	 CAFO Rule Final Preamble. 2008. Section 122.23(i)(1) and (j)(1). 
136	 CAFO Rule Final Preamble. 2008. Section 122.23(i)(6). 
137	 National Resources Defense Council. Press release. “EPA, environ-

mental groups reach settlement on factory farm pollution lawsuit.” 
May 26, 2010; U.S. EPA. “Implementation Guidance on CAFO 
Regulations – CAFOs that Discharge or Are Proposing to Discharge.” 
EPA-833-R-10-006. May 28, 2010. 

138	 U.S. Government Accountability Office. “Concentrated animal feeding 
operations.” GAO-08-044. September 2008 at 1-2.

139	 American Public Health Association. “Precautionary Moratorium on New 
Concentrated Animal Feed Operations.” 2003. www.apha.org/advocacy/
policy/policysearch/default.htm?id=1243

140	 Brown, Vence and Associates. “Review of Animal Waste Management 
Regulations: Task 2 Report: Evaluate Title 27 Effectiveness to Protect 
Groundwater Quality.” San Jose State University Foundation, October 
2003 at 22.

141	 71 Fed. Reg. 216, 65576 (Nov. 8, 2006). 
142	 68 Fed. Reg. 29, 7236 (February 12, 2003).
143	 Duhigg, Charles. “Health ills abound as farm runoff fouls wells.” New 

York Times. September 18, 2009.
144	 Lam, Tina. “Improper manure runoff kills thousands of fish.” Detroit 

Free Press. August 12, 2009; “Manure runoff kills 200,000 fish.” 
Associated Press. August 19, 2009.

145	 EPA. “Animal Feeding Operations Consent Agreement and Final Order; 
Notice.” Federal Register. 2005.

146	 EPA. “Thousands sign up for animal feeding operations air compliance 
agreement.” Press release. August 15, 2005. 

147	 GAO (2008) at 6-7.
148	 40 CFR 355.11-12, and Appendix A. July 2010. 
149	 73 Fed. Reg. 244, 76948. December 18, 2008. 
150	 EPA. “CERCLA/EPCRA Administrative Reporting Exemption for Air 

Releases of Hazardous Substances from Animal Waste at Farms - Fact 
Sheet.” February 2009. 

151	 EPA. “CERCLA/EPCRA Administrative Reporting Exemption for Air 
releases of hazardous substances from animal waste at farms.” 2009. 

152	 National Pork Producers Council. Press release. “NPPC sues EPA on 
emissions reporting rule.” January 19, 2009; “Activists, industry sue EPA 
over CAFO emissions reporting rule.” Inside EPA. January 23, 2009. 

153	 EPA. “CERCLA/EPCRA Administrative Reporting Exemption for Air 
Releases of Hazardous Substances from Animal Waste at Farms - Fact 
Sheet.” 2009. 

154	 “Pork industry fights EPA to hear EPCRA reporting suit in trial court.” 
Clean Air Report. April 16, 2009. 

155	 Iowa State University and the University of Iowa Study Group. “Iowa 
Concentrated Feeding Operations Air Quality Study.” February 2002 at 
6.

156	 GAO (2008) at 7.
157	 EPA. “Toxicological review of hydrogen sulfide.” CAS No. 778-06-4. 

June 2003 at 10.
158	 Donham, Kelly J., et al. “Community health and socioeconomic issues 

surrounding concentrated animal feeding operations.” Environmental 
Health Perspectives, vol. 115, iss. 2. February 2007 at 317-318.

159	 Iowa State University and the University of Iowa Study Group (2002) at 
118, 124.

160	 “Residents living near northwestern Minn. feedlot evacuate.” 
Associated Press/Bemidji Pioneer. June 10, 2008 

161	 Meersman, Tom. “Dairy odors drive out families, but attract lawsuit.” 
Minneapolis Star Tribune. June 20, 2008; Meersman, Tom. “Thief River 
Falls feedlot declared public health hazard.” Minneapolis Star Tribune. 
October 7, 2008.

162	 Meersman. October 7, 2008.
163	 Dillon, Karen and Matt Campbell. “Odor problem pits hog farm opera-

tor against state, divides towns.” Kansas City Star. March 8, 2010.
164	 Herriges, Joseph A., Silvia Secchi and Bruce A. Babcock. Center for 

Agricultural and Rural Development. Iowa State University. “Living 
with Hogs in Iowa: The Impact of Livestock Facilities on Rural 
Residential Properties.” Working Paper 03-WP 342. August 2003 at 20.

165	 Swift & Company. Press Release. “JBS S.A. Completes Acquisition of 
Swift & Company.” July 12, 2007.

166	 DOJ. Press release. “Statement of the Department of Justice Antitrust 
Division on its Decision to Close its Investigation of Smithfield Inc.’s 
Acquisition of Premium Standard Farms, Inc.” May 4, 2007.

167	 Pilgrim’s Pride. Press release. “Pilgrim’s Pride and Gold Kist Announce 
Merger Agreement.” December 4, 2006; Pilgrim’s Pride. Press Release. 
“Pilgrim’s Pride Announces First Phase of Integration with JBS USA.” 
January 5, 2010.

168	 Ollinger, Michael et al. USDA ERS. “Structural Change in the Meat, 
Poultry, Dairy, and Grain Processing Industries.” Economic Research 
Report 3. March 2005 at 18.

169	 Hendrickson and Heffernan (2007); Martinez (2007) at 24
170	 USDA GIPSA (2008) at 9 and 11.
171	 Ollinger et al. (2005) at 16.
172	 Sexton, Richard J. Department of Agricultural and Resource Economics, 

University of California Davis. “Industrialization and Consolidation 
in the U.S. Food Sector: Implications for Competition and Welfare.” 
Waugh Lecture, Agricultural & Applied Economics Association Annual 
Meeting, Tampa, Florida. August 2, 2000 at 21.

173	 MacDonald (2008) at 13.
174	 National Pork Board. “Pork: Quick Facts.” 2009 at 92; Kay, Steve. “Top 

Four U.S. Beef Packers’ Plants.” Cattle Buyers Weekly. Updated July 26, 
2010; “Watt Poultry Who’s Who 2007-2008.” Watt Poultry USA. 2007 
at 188 and 162-164.

175	 Carstensen (2004) at 10.
176	 Moeller (2003) at 4.



Factory Farm Nation: How America Turned Its Livestock Farms into Factories

40

177	 Hayes (2007) at 7.
178	 Democratic Staff Report, U.S. Senate Committee on Agriculture 

Nutrition, Forestry. “Economic Concentration and Structural Change 
in the Food and Agriculture Sector: Trends, Consequences and Policy 
Options.” October 29, 2004 at 11.

179	 Gregor Michael. “Transgenesis in Animal Agriculture: Addressing 
Animal Health and Welfare Concerns.” Journal of Agricultural and 
Environmental Ethics. May 30, 2010.

180	 EPA. “Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-
2008.” Table 2-1. April 15, 2010 at 2-4.

181	 U.S. Geological Survey. “Estimated Use of Water in the United States in 
2005.” Circular 1344. 2009 at 26.

182	 Fahrenthold, David A. “Manure becomes pollutant as its volume grows 
unmanageable.” Washington Post. March 1, 2010.

183	 R-CALF USA. Comments on Agriculture and Antitrust Enforcement 
Issues in Our 21st Century Economy. Comment to U.S. Department of 
Justice. December 31, 2009 at 14.

184	 Ibid.
185	 USDA NASS. Agricultural Prices Annual Summary. 1990-2009.
186	 Domina and Taylor (2009) at 57.
187	 USDA NASS. Agricultural Prices Annual Summaries. 1990-2009.
188	 Democratic Senate Agriculture Committee Staff Report (2004) at 2.
189	 Pew Commission (2008) at 41.
190	 R-CALF USA (2009) at 14.
191	 See Abeles-Allison, M and L. Conner. Department of Agricultural 

Economics. Michigan State University, East Lansing. “An Analysis of 
Local Benefits and Costs of Michigan Hog Operation Experiencing 
Environmental Conflicts.” 1990. Goméz, M.I. and L. Zhang. “Impacts 
of Concentration in Hog Production on Economic Growth in Rural 
Illinois: An Economic Analysis.” Presentation. American Agricultural 
Economics Association Annual Meeting. Tampa, Florida. July 31-August 
2, 2000. Folz, J.D., D. Jackson-Smith and L. Chen. “Do Purchasing 
Patterns Differ Between Large and Small Dairy Farms? Economic 
Evidence from Three Wisconsin Communities.” Agricultural Resource 
Economic Review. Vol. 31, Iss. 1 at 28-38.

192	 Lawrence, J., D. Otto, and S. Meyer. (1997, Spring). 
“Purchasing Patterns of Hog Producers: Implications for Rural 
Agribusiness.” Journal of Agribusiness 15(1), 1S18.

193	 Pew Commission (2008) at 41.
194	 Taylor (2004) at 8.
195	 Domina and Taylor (2009) at 4.
196	 USDA ERS. “Price spreads from farm to consumer.” ERS Data Sets. 

Updated May 28, 2008. 
197	 Food & Water Watch analysis of average consumer price data from the 

U.S. Bureau of Labor Statistics, Consumer Price Index—Average Price 
Data. Farmgate prices from USDA National Agricultural Statistical 
Service, Agricultural Prices Annual Summary. 1990-2009, adjusted for 
inflation using the BLS inflation calculator to constant 2009 dollars.

198	 House, Dawn. “Retail Milk Prices Too High, Says Utah’s Commissioner 
of Agriculture.” Salt Lake Tribune. June 25, 2009.

199	 Hoese (2009) at 3.
200	 Franz, Eelco et al. “Effects of Cattle Feeding Regimen and Soil 

Management Type on the Fate of Escherichia coli O157:H7 and 
Salmonella enterica Serovar Typhimurium in Manure, Manure-
Amended Soil, and Lettuce.” Applied and Environmental Microbiology, 
vol. 71, iss. 10, October 2005 at 6165, 6172.

201	 Callaway, T.R. et al. “Forage feeding to reduce preharvest Escherichia 
coli populations in cattle, a review.” Journal of Dairy Science, vol 86, 
iss 3. 2003 at 858.

202	 Franz et al. (2005) at 6165, 6172.
203	 Russell, Sabin. “New E. coli outbreak traced to state.” San Francisco 

Chronicle. January 13, 2007. 
204	 Kon, Tanya et al. “Repetitive element (REP)-polymerase chain reaction 

(PCR) analysis of Escherichia coli isolates from recreational waters of 
southeastern Lake Huron.” Canadian Journal of Microbiology, vol. 55, 
2009 at 273, 274.

205	 U.S. Centers for Disease Control and Prevention. “Foodborne 
Illness.” Available at http://www.cdc.gov/ncidod/dbmd/diseaseinfo/
foodborneinfections_g.htm#mostcommon, accessed October 10, 2010.

206	 Report of the Task Force on Zoonoses Data Collection on the 
Analysis of the baseline study on the prevalence of Salmonella in 

holdings of laying hen flocks of Gallus gallus  Question number: 
EFSA-Q-2006-039. Adopted: 20 February 2007.  http://www.efsa.
europa.eu/EFSA/efsa_locale-1178620753812_1178620761896.htm  

207	 Alecca, JoNel. “Drug-resistant salmonella? Maybe next time.” MSNBC.com. 
January 28, 2009.

208	 “How safe is that chicken?.” Consumer Reports. January 2010.
209	 Meeker, David L., ed. National Renderers Association. “Essential 

Rendering.” September 2006 at 1. 
210	 USDA FSIS. “Bovine Spongiform Encephalopathy - Mad Cow Disease.” 

March 2005. Available at http://www.fsis.usda.gov/factsheets/bovine_
spongiform_encephalopathy_mad_cow_disease/index.asp and on file, 
accessed August 15, 2010. 

211	 USDA FSIS. “Bovine Spongiform Encephalopathy - Mad Cow Disease.” 
2005; Doughton, Sandi. “Mad cow scrutiny is scaled way back.” The 
Seattle Times. February 22, 2007.

212	 USDA FSIS. “Bovine Spongiform Encephalopathy - Mad Cow Disease.” 
2005.

213	 CDC. “Bovine Spongiform Encephalopathy (BSE).” Available at http://
www.cdc.gov/ncidod/dvrd/bse/ and on file, accessed September 15, 
2010. 

214	 Doughton. February 22, 2007. 
215	 GAO. “Mad cow disease: FDA’s management of the feed ban has im-

proved, but oversight weaknesses continue to limit program effective-
ness.” GAO-05-101. February 2005 at 2-3.

216	 GAO. “Mad cow disease: Improvements in the animal feed ban and 
other regulatory areas would strengthen U.S. prevention efforts.” GAO-
02-183. January 2002 at 9; GAO (2005) at 3.

217	 21 CFR 589.2001; US FDA. “Feed ban enhancement: implementation 
questions and answers.” June 5, 2009. Available on file and at http://
www.fda.gov/AnimalVeterinary/GuidanceComplianceEnforcement/
ComplianceEnforcement/BovineSpongiformEncephalopathy/
ucm114453.htm, accessed August 10, 2010.

218	 USDA/Animal and Plant Health Inspection Service (APHIS). Part I: 
Reference of Dairy Cattle Health and Management Practices in the 
United States,” 2007 at 79. 

219	 European Commission. “Report on Public Health Aspects of the Use 
of Bovine Somatotrophin. Food Safety – From the Farm to the Fork.” 
March 15-16, 1999.

220	 Yu H. and T.Rohan. “Role of the Insulin-Like Growth Factor Family in 
Cancer Development and Progression.” Journal of the National Cancer 
Institute, Vol. 92, no 18, September 20, 2000, at 1472-1489; Moschos 
S. and C. Mantzoros. “The Role of the IGF System in Cancer: From 
Basic to Clinical Studies and Clinical Applications.” Oncology. Vol. 63, 
no. 4, November 4, 2002, at 317-332.

221	 Dohoo, Ian et al. Health Canada, Drug and Health Products. “Report 
of the Canadian Veterinary Medical Association expert panel on rBST.” 
Available at http://www.hc-sc.gc.ca/dhp-mps/vet/issues-enjeux/rbst-
stbr/rep_cvma-rap_acdv_tc-tm-eng.php. November 1998, section 7; 
Groves, Martha. “Canada Rejects Hormone that Boosts Cows’ Milk 
Output.” Los Angeles Times. January 15, 1999; European Commission, 
Directorate General for Health and Consumer Protection. “Report on 
Public Health Aspects of the Use of Bovine Somatotrophin.” Available 
at http://ec.europa.eu/food/fs/sc/scv/out19_en.html. March 1999.

222	 McKinny, Matt. “General Mills to stop use of rBGH milk in Yoplait.” 
Minneapolis Star Tribune. February 10, 2009. 

223	 USDA. “Dairy 2007.” October 2007 at 79.
224	 Graham, Jay P. et al. “The animal-human interface and infectious 

disease in industrial food animal production: rethinking biosecurity and 
biocontainment.” Public Health Reports, vol. 123. May-June 2008 at 
284; Pew Commission (2008) at 13. 

225	 Gray, Gregory C., et al. “Swine workers and swine influenza virus 
infections.” Emerging Infectious Diseases, vol. 13, iss. 12. December 
2007 at 1871; Saenz, Roberto A., et al. “Confined animal feeding oper-
ations as amplifiers of influenza.” Vector-Borne and Zoonotic Diseases, 
vol. 6, iss. 4, 2006 at 338; Brown, David. “Back where virus started, 
new scrutiny of pig farming.” Washington Post. October 25, 2009. 

226	 Pew Commission (2008) at 15.
227	 CDC. “MRSA Infections.” Available on file and at http://www.cdc.gov/

mrsa/index.html, accessed September 13, 2010. 
228	 Pew Commission (2008) at 21.
229	 American Public Health Association. Policy Statement Database. 



Food & Water Watch

41

“Precautionary Moratorium on New Concentrated Animal Feed 
Operations.” Policy Number 20037. November 18, 2003. 

230	 American Medical Association. Annual Meeting Annual Resolutions. 
Resolution 508. Antimicrobial Use and Resistance. June 2001 at 466.

231	 Pew Commission (2008) at 61. 
232	 Morehouse, Neal, and Dorley Mayfield. “The Effect of Some Aryl 

Arsonic Acids on Experimental Coccidiosis Infection in Chickens.” The 
Journal of Parasitology. Vol. 31, No. 1. February 1946.  

233	 Salsbury Laboratories, Inc. “Environmental Impact Analysis Report. 
NADA 93-025. 3-NITRO®-W.” February 18, 1981 at 15.

234	 Chapman, H.D., and Z.B. Johnson. “Use of antibiotics and roxarsone 
in broiler chickens in the USA: analysis for the years 1995 to 2000.” 
Journal of Poultry Science. Vol. 81. March 2002 at 1.

235	 EPA. “Fact Sheet: Drinking Water Standard for Arsenic.” EPA 815-F-00-
015.  January 2001.

236	 Silbergeld, Ellen and Keeve Nachman. “The environmental and public 
health risks associated with arsenical use in animal feeds.” Annals of 
the New York Academy of Sciences. Vol. 1140. 2008 at 346.

237	 Stolz, John F. et al. “Biotransformation of 3-Nitro-4-hydroxybenzene 
Arsonic Acid (Roxarsone) and Release of Inorganic Arsenic by 
Clostridium Species.” Environmental Science and Technology. Vol. 41, 
Iss. 3. 2007 at 818. 

238	 Nachman, Keeve et al. “Arsenic: A roadblock to potential animal waste 
management.” Environmentmal Health Perspectives. Vol. 113, Iss. 9. 
September 2005 at 1123.

239	 Robbins, William. “Farmers in overalls battle those in suits.” New York 
Times. September 7, 1986.

240	 O’Hanlon, Kevin. “Judge rules Nebraska’s corporate farming ban un-
constitutional.” Associated Press. December 15, 2005. 

241	 Hord, Bill. “Corporate farming ban is rejected.” Omaha World-Herald, 
December 13, 2006. 

242	 Ohio Farm Bureau. Press release. “Farm Bureau supports ballot measure 
on livestock care.” June 22, 2009; Ohio ACT Analysis of Contributions 
and In-Kind Donations to Ohioans for Livestock Care PAC. October 23, 
2009.

243	 Food & Water Watch analysis of Final Tally of Ohioans for Livestock 
Care PAC donations. Ohio Department of State. Data downloaded 
February 2010. March 2010.

244	 Ibid.
245	 Pennsylvania Office of Attorney General. Press release. “ACRE / Act 

38 Farm Ordinance Review.” August 30, 2005; Lindquist, Carl. “State 
wades into Peach Bottom hog fight.” York Dispatch. August 24, 2009.

246	 Pennsylvania Office of Attorney General. Press release. “Attorney 
General Corbett announces lawsuits to strike down illegal restrictions 
on farming.” June 29, 2006; Pennsylvania Office of Attorney General. 
Press release. “Attorney General Corbett announces lawsuit to strike 
down illegal farm restrictions in Fulton Co.; Fifth suit filed under ACRE 
Agriculture protection law.” October 26, 2006.

247	 Lindquist, Carl. “State wades into Peach Bottom hog fight.” York 
Dispatch. August 24, 2009; Herman, Holly. “Chickens, at last, for Berks 
farmer.” Reading Eagle. June 11, 2010.

248	 “State announces 20-year plan for Indiana agriculture.” Associated 
Press State & Local Wire. May 17, 2005. 

249	 Slabaugh, Seth. “Future of rural areas discussion becomes emotional.” 
Muncie Star Press. April 14, 2006

250	 Webber, Tammy. “As giant farms boom, their neighbors fume.” 
Indianapolis Star. June 26, 2005. 

251	 Indiana State Department of Agriculture. “Strategic Plan Update.” 2009 
at 3; Slabaugh, Seth. “State pushing pork production.” Muncie Star 
Press. May 18, 2005. 

252	 Vansickle, John. “Hoosier state embraces hog growth.” National Hog 
Farmer. May 15, 2006. 

253	 Slabaugh, Seth. “Millions of gallons of hog manure spilled.” Muncie 
Star Press. May 12, 2009. 

254	 Slabaugh, Seth. “Pork farmer pays for Randolph County fish kill.” 
Muncie Star Press. September 8, 2009; Slabaugh, Seth. “What killed 
107,605 fish?” Muncie Star Press. August 11, 2010; Slabaugh, Seth 
“IDEM: 200,000 gallons of manure sprayed in field before fish kill.” 
Richmond Palladium-Item. September 15, 2010. 

255	 Slabaugh, Seth. “Future of rural areas discussion becomes emotional.” 
Muncie Star Press. April 14, 2006; Tharp, Pam. “County gets extra 

time to work on CAFO ordinance.” Richmond Palladium-Item. August 
23, 2008; Tharp, Pam. “Seething crowd sees ordinance OK’d.” Richmond 
Palladium-Item. June 26, 2008.

256	 Food & Water Watch interview with Missouri Rural Crisis Center. 
October 2010. On file.

257	 “Senate Bill 364 would restrict county regulation of livestock opera-
tions.” St. Joseph News-Press (MO). March 4, 2007; Missouri Rural 
Crisis Center. Press release. “Blunt threatens local control.” January 25, 
2007. 

258	 Food & Water Watch interview with Missouri Rural Crisis Center. 
October 2010. On file.

259	 “Hog farm’s odor draws lawsuit from southwest Mo. residents.” 
Columbia Missourian. December 2, 2008.

260	 Dillon, Karen. “Court decision on Arrow Rock deals blow to opponents 
of factory farm.” Kansas City Star. April 7, 2010. 

261	 Pew Commission (2008) at Executive Summary.
262	 Keyserlingk, M.A.G. et al. “Invited Review: The Welfare of Dairy Cattle-

Key concepts and the Role of Science.” Journal of Dairy Science.  2009 
at Pasture Access.

263	 Schmidt, Charles W. “Swine CAFOs & Novel H1N1 Flu.” 2009. 
Environmental Health Perspectives. 117(9):A 394; Smith, Gavin et al. 
“Origins and evolutionary genomics of the 2009 swine-origin H1N1 
influenza A epidemic.” Nature. June 25, 2009 at 1125; Saenz, Robert 
et al. “Confined Animal Feeding Operations as Amplifiers of Influenza.” 
Vector Borne and Zoonotic Diseases. 6(4), 2006 at Introduction and 
Discussion.

264	 National Chicken Council. “Statistics and Research: U.S. broiler perfor-
mance: 1925 to present.” October 22, 2009. Available at 

http://www.nationalchickencouncil.com/statistics/stat_detail.cfm?id=2 and 
on file. Accessed October 15, 2010.

265	 Gregor Michael. “Transgenesis in Animal Agriculture: Addressing 
Animal Health and Welfare Concerns.” Journal of Agricultural and 
Environmental Ethics. May 30, 2010.

266	 United States Food and Drug Administration, Freedom of Information 
summary for Posilac®, Package Insert, November 1993. 

267	 Tamada, H. and N. Kikyo. “Nuclear reprogramming in mammalian so-
matic cell nuclear cloning.” Cytogenetic and Genome Research, 2004. 
105:285-291. At Abstract.

268	 Chavette-Palmer P. et al. “Health status of cloned animals at different 
ages.” Cloning and Stem Cells 6: 94-100. As cited in: “The Science and 
Technology of Farm Animal Cloning: A review of the state of the art of 
the science, the technology, the problems and the possibilities.” Report 
from the project Cloning in Public. Danish Centre or Bioethics and Risk 
Assessment.

269	 USDA. Press release. “USDA issues final rule on organic access to 
pasture.” February 12, 2010. 

270	 Gollehon, Noel et al. USDA ERS. “Confined animal production and 
manure nutrients.” AIB-771. June 2001 at 8. 

271	 National Pork Board. “Pork: Quick Facts.” 2009 at 92; Kay, Steve. “Top 
Four U.S. Beef Packers’ Plants.” Cattle Buyers Weekly. Updated July 26, 
2010; “Watt Poultry Who’s Who 2007-2008.” Watt Poultry USA. 2007 
at 188 and 162-164.



Food & Water Watch
Main office:
1616 P St. NW, Suite 300
Washington, DC  20036
tel: (202) 683-2500
fax: (202) 683-2501
info@fwwatch.org

www.foodandwaterwatch.org

California office:
25 Stillman Street, Suite 200
San Francisco, CA 94107
tel: (415) 293-9900
fax: (415) 293-8394
info-ca@fwwatch.org


