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Introduction 
 The purpose of this paper is to explore the U.S. 
Environmental Protection Agency’s efforts to regulate 
concentrated animal feeding operations (CAFOs) over the 
last four decades. First, the extent and location of CAFOs 
will be explored, which leads to a discussion of the 
plethora of both human and ecosystem harms caused by 
the operation of these factory farms. These harms are 
quantified in a discussion of the costs related to CAFO 
harms that are underwritten by taxpayers. The EPA’s 
efforts to regulate CAFOs and to enforce compliance are 
analyzed, especially in the context of the EPA’s attempted 
regulatory alterations in 2003 and 2008, which were met 
with overwhelming resistance via animal industry and 
environmentalist driven lawsuits. The Circuit Court 
findings in both Waterkeeper Alliance, Inc. vs. U.S. 
Environmental Protection Agency (2005) and National 
Pork Producers vs. U.S. Environmental Protection Agency 
(2011) involved rejection of portions of EPA’s attempted 
regulatory efforts. This paper closes with an exploration of 
EPA regulatory and CAFO operational failures, followed 
by an analysis of suggested solutions to the current non-
effectual EPA regulatory regimen in regards to 
concentrated animal feeding operations. 
 

Extent and location of CAFOs 
 Concentrated Animal Feeding Operations, or CAFOs, 
are what are commonly known as factory farms (Groves, 
2012). EPA regulations define CAFOs as “animal feeding 
operation[s]” that confine more than a specified number of 
animals or facilities that the NPDES permitting authority 
designates as a “significant contributor of pollutants” 
(CFR, 2012). The Clean Water Act [CWA] defines CAFOs 
as point sources, which places them under the enforcement 
of the CWA. 
 Of the more than 1.3 million Animal Feeding 
Operations in the United States, 238,000 of these qualify as 
Concentrated Animal Feeding Operations. Of these nearly 
one quarter of a million CAFOs located throughout the 
United States, regulators are especially interested in the 
approximately 20,000 Large CAFOs, which while they 
account for just 2% off all livestock farms, they “now 
produce more than 50 percent of our food animals” in this 
$100 billion per year industry (Gurian-Sherman, 2008). 
 The growth in Large CAFOs, which include farms 
with at least 700 dairy cows, 1,000 beef cattle, 2,500 hogs 
or 30,000 chickens, has been very dramatic over the last 30 

years. The Large CAFO industry has grown from 3,600 
farms in 1982, to 11,398 in 1997, to 12,660 in 2000, to 
more than 20,000 in 2012, representing a greater than 
fivefold increase in large scale factory farms in three short 
decades (U.S. EPA, 2012). The top five Large CAFO 
states host more than one quarter of these total 20,000 
farms, with Iowa leading the way with 1,752 total farms, 
followed by Minnesota (1,289), North Carolina (1,222), 
Texas (1,067) and California (1,028). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 The US Department of Agriculture (USDA) 
estimates that 335 million tons of “dry matter” waste is 
produced per year on U.S. farms that combined host in the 
range of 95 million cows, 60 million pigs and billions of 
chickens. This voluminous waste stream represents one-
third of the total amount of municipal and industrial waste 
by-products generated each year in the U.S., which as a 
whole exceeds one billion tons. CAFOs are specifically 
responsible for producing 65% of this manure from U.S. 
animal operations, which means that CAFOs alone are 
responsible for producing more than 21% of the total 
municipal and industrial waste produced in the United 
States (Gurian-Sherman, 2008). 
 To serve these very unique needs and particular ends, 
CAFOs consist of “buildings in which thousands of 
animals are bred and fed to grow rapidly in confined, 
crowded spaces, and often treated with antibiotics to 
reduce disease and infections” (Gurian-Sherman, 2008). 
These realities of factory farming in the United States lead 
to a number of impactful and costly harms, including to  
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water quality and human/ecosystem health. “While CAFOs 
arguably produce large quantities of food at cheap prices, 
they also create vast amounts of manure that harms the 
environment and human health by entering our waterways” 
(Groves, 2012). 
 

Harms of CAFOs: 
 The primary harms to human and ecosystem health 
from CAFOs are due to the contaminants that are present 
in the livestock waste. These harmful contaminants include 
nutrients (nitrogen [N], phosphorous [P] and heavy 
metals), pathogens (parasites, viruses, bacteria such as 
Clostridium perfringens and E. Coli, and cyanobacteria 
produced neurotoxins microcystins), and veterinary 
pharmaceuticals, which are antibiotics used to both prevent 
microbial infection and promote more rapid animal 
growth.  
 When it comes to manure processing and storage, 
CAFOs are very dependent upon channeling livestock 
manure into lagoons and then spraying the liquefied waste 
onto crops as fertilizer. This process is known as land 
application. However, “land applications are also 
problematic. If a CAFO applies too much manure to a 
piece of land, the manure can contaminate surface and 
groundwater–which may be used for drinking water–and 
harm ecosystems” (US EPA, 2003). Anaerobic digestion of 
wastes in lagoons can effectively reduce some of the 
pathogens (Burkholder et al., 2007), and anaerobic 
digesters are utilized on thousands of CAFOs across the 
United States, but waste spills and seepage are common 
enough to ultimately make concentrated animal feeding 
operations an overall threat to public health and ecosystem 
stability. “Anoxic conditions and extremely high 
concentrations of ammonium, total phosphorus, suspended 
solids, and fecal coliform bacteria throughout the water 
column for approximately 30 km downstream from the 

point of entry have been documented as 
impacts of waste effluent spills from 
CAFOs” (Burkholder et al., 2007). 
 There are a number of ways that 
contaminants can enter the environment 
from CAFOs, including leakage from 
manure lagoons, over-application of 
livestock waste to farmland (which is 
particularly prevalent when CAFOs are 
geographically clustered), major 
precipitation events (which can overflow 
lagoons, and create runoff from recent 
waste land applications) and atmospheric 
deposition. These contaminants that 
originate from CAFOs have a number of 
deleterious impacts on both surface and 
groundwater sources (as pathogens leak, 
leach and spill, and waste effluent 
stimulates toxic algae blooms), human 
health (150 pathogens in manure are a 

risk to humans, the top six of which accounting for 90% of 
food and waterborne diseases in humans), and wildlife and 
environmental health (nitrogen, phosphorus and ammonia 
all can lead to oxygen reduction in water that creates 
situations hypoxic dead zones in bodies of water, including 
the Gulf of Mexico. Unfortunately the reality is that while 
“the effects of numerous waterborne pathogens on humans 
are well known, […] little is known about potential 
impacts of such microorganisms on aquatic life” 
(Burkholder et al., 2007). 
 

Costs Underwritten by Tax Payers 
 The total costs of CAFOs on the taxpayers of the 
United States of America were quantified by Gurian-
Sherman (2008) in their Union of Concerned Scientists 
study “CAFOs Uncovered: The Untold Costs of Confined 
Animal Feeding Operations.” He found that the costs of 
pollution (or pollution avoidance) included $1.16 billion 
per year from the cost to distribute/apply manure to 
cropland (Aillery et al., 2005), $1.5 to $3 billion per year 
from the public health costs of antibiotic resistance from 
overuse of antibiotics in livestock (NRC, 1999), $4.1 
billion total cost of swine and dairy manure storage facility 
leakage remediation (Volland et al., 2003), and more than 
$26 billion in total losses from reduced property values of 
those living near CAFO sites (Mubarak et al, 1999).  
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Additionally, Gurian-Sherman elucidated that the cost of 
subsidizing CAFOs included $3.86 billion per year in grain 
subsidies for livestock feed (Starmer, 2007), which is no 
longer in effect, and the EQIP (Environmental Quality 
Incentives Program) conservation subsidy that has totaled 
in excess of $100 million (NRCS, 2003). 
 

Regulation of CAFOs 
 The EPA’s efforts to regulate CAFOs originated in 
1976 when the EPA first put forth effluent limitation 
guidelines related to CAFOs. As the Clean Water Act 
prohibits the discharge of pollutants from a point source to 
U.S. waters (unless a specific permit authorizes the 
discharge), and as CAFOs are defined as point sources, 
CAFOs are to be regulated under the Clean Water Act, 
which was passed by U.S. Congress in 1971. Interestingly, 
even though the Clean Water Act specifically lists 
"concentrated animal feeding operations" as point sources, 
the CWA does not define this term (U.S. Code, 2006). 
EPA regulations do, however, define CAFOs as animal 
feeding operations that confine more than the specified 
number of animals that the National Pollution Discharge 
Elimination System [NPDES] permitting authority 
designates as a "significant contributor of pollutants" 
(CFR, 2012). 
 Under the Clean Water Act the EPA specifies 
maximum allowable pollution discharge by industrial 
category, such as is the case in concentrated animal 
feeding operations. This “effluent limitation guideline” 
[ELG] dictates the terms of the waste discharge limitations 
for a given CAFO site in the related NPDES permit. 
Permits can Address both discharge limits and 
requirements regarding management practices, such as 
technology standards. Permitting authorities for the 
NPDES program in regards to CAFOs includes both the 
EPA and state-authorized administers. While the EPA 

shares this enforcement jurisdiction 
with the states, it still retains 
authority in states where the EPA 
has approved NPDES permit 
programs that are state-run (U.S. 
Code, 2006). 
 The Clean Water Act holds that 
every pollution-discharging CAFO as 
a point source must have an NPDES 
permit and comply with five general 
provision types. These provision 
types include technology-based 
effluent limitations ("limitations on 
the discharge of pollutants based on 
the availability and cost of pollution 
control technology"); water-quality 
based effluent limitations 
("limitations developed to achieve 
compliance with established water 
quality standards”), point source 
monitoring and reporting 

requirements, standard conditions and special conditions 
(McGaffey & Moser, 2011). 
 

EPA Enforcement 
 Clean Water Act enforcement actions available to the 
EPA in regards to CAFOs violating regulations include 
federal court cases (civil judicial enforcement), penalty 
actions / compliance orders (civil administrative 
enforcement), criminal enforcement and citizen lawsuits 
(Groves, 2012). When it comes to civil judicial 
enforcement, the EPA can bring civil suit under the Clean 
Water Act to challenge a number of matters, including 
unpermitted pollution discharges, pollution discharges in 
violation of NPDES permits, violations of technology or 
water quality effluent limitations, violations of new source 
performance standards, and failing to comply with 
monitoring and reporting requirements (U.S. Code, 2006).  
 Through FY 2008, the EPA has conducted over 1,100 
onsite CAFO inspections and completed 244 federal 
enforcement actions against CAFOs for CWA violations. 
These include both EPA-only inspections and EPA/state 
joint inspections. These federal enforcement actions have 
resulted in CAFOs spending more than $53 million on 
corrective measures. These actions have also led to a 
reduction of over 64 million pounds of pollutants that 
would have otherwise been discharged into the 
environment.  
 The well-understood primary culprit of the 
significant and pressing environmental and economic issue 
of the Gulf of Mexico dead zone is the greater flow of 
human activity-related nutrients into the Gulf of Mexico 
via the Mississippi and Atchafalaya River Basins (MARB) 
(Rabalais et al. 2002), especially from the runoff from the 
now more than 238,000 CAFOs that lie upstream. The 
seasonally recurring hypoxia coincides with a tripling of 
nutrient loading (particularly nitrates) from the MARB 
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between the 1950s and 1990s (SAB, 2008). 
Likewise, the gulf dead zone itself has been 
growing in direct proportion to this shift in nutrient 
contamination, with hypoxic bottom waters 
extending across an average of 8,300 km2 in 1985–
1992, to over 16,000 km2 in 1993–2001 (Rabalais 
et al., 2002), and reaching a record 22,000 km2 in 
2002 (Scavia et al., 2004). To combat this growing 
concern, the EPA attempted to introduce further 
regulations to govern CAFOs in 2003 and 2008, 
both which were met with sufficient overwhelming 
opposition. 
 

EPA’s 2003 and 2008 CAFO Rules, 
and Ensuing Lawsuits 

 In 2003 the EPA released the following 
statement: “Despite more than 25 years of 
regulation of CAFOs, reports of discharge and runoff  
of manure and manure nutrients from these operations 
persist. Although these conditions are in part due to 
inadequate compliance with and enforcement of existing 
regulations, EPA believes that the regulations 
themselves also need revision" (U.S. EPA, 2003). 
 The 2003 Rule introduced by the EPA, which 
initially took effect on April 14, 2003, served to “reduce 
discharges that impair water quality by strengthening 
the permitting requirements and performance standards 
for CAFOs” (U.S. EPA, 2003). The 2003 Rule 
fundamentally established best management practices 
that applied to both production areas and the land 
application areas, the area where manure is applied as 
fertilizer, which were being addressed for the first time 
in CAFO regulatory history (Copeland, 2008). In 2005 
the Second Circuit, in response to a food animal 
industry and environmental group consolidated 
challenge via Waterkeeper Alliance, Inc. vs. U.S. 
Environmental Protection Agency, struck down portions 
of the 2003 regulations in determining that the Clean 
Water Act gives the EPA jurisdiction to regulate and 
control only actual CAFO pollution discharges, not 
potential CAFO pollution discharges or the point 
sources themselves. 
 Following the guidance of the court from the 2005 
judgment, the EPA shifted the bulk of compliance 
burden through the proposed 2008 Rules onto the 
CAFOs themselves by “forcing them to apply for 
permits to discharge pollutants if they were already 
discharging or were designed or constructed to 
discharge into the waters of the United States” (Groves, 
2012). In 2011 the Fifth Circuit overturned portions of 
the EPA’s 2008 regulations in determining that it was 
beyond the EPA’s authority to require non-pollution 
discharging livestock producers to apply for NPDES 
permits. This ruling reinforced the Court’s narrow 
reading of the Clean Water Act that fundamentally 
allows the EPA to regulate CAFOs only once they have 
begun polluting. 

 
Regulatory & Operational Failures 

 Given that the EPA’s regulatory offerings have been 
rejected twice by the courts, it is unlikely they will attempt a 
third set of standards that would effectively regulate CAFOs 
in the near future. Catherine Groves (2012) reflects that it is 
indeed “unclear how the EPA can force CAFOs to comply 
with the CWA,” as not only has a narrow court interpre-
tation been utilized to reject the EPA’s attempts regulate 
CAFOs in 2003 and 2008, “but the current anti-EPA 
political climate makes legislative change inconceivable” 
(Groves, 2012). That political climate Groves references is 
best described in a New York Times editorial from October 
14, 2011 as consisting in a “Republican-controlled House of 
Representatives [that] had voted 168 times [in the year 
2011] to undercut clean air and water laws while blocking 
efforts to limit global warming, protect public lands and 
guard against future oil spills" (NY Times, 2011). 
 However, we are still left with the reality that the 
generally accepted livestock waste management practices 
fail to effectively protect water resources from nutrient, 
pathogen and pharmaceutical pollution from livestock 
manure (Burkholder et al., 2007). While the EPA uniquely 
has the authority and responsibility to regulate CAFO 
pollution discharges under the CWA, “it has yet to 
promulgate regulations that successfully prevent pollution 
from entering our navigable waters.” (Groves, 2012).  
 One of the specific reasons the EPA fails in regard to 
CAFO pollution control is that they lack sufficient 
information to effectively regulate CAFOs, “the EPA 
operates with limited information, making it difficult to 
ensure compliance” (U.S. EPA, 2011). Part of the 
complete picture the EPA is missing includes exactly how 
many CAFOs there are, where they are located at, and 
whether or not they are currently discharging pollutants. A 
result of not having such essential data is that enforcement 
of CAFO Clean Water Act violations has been inconsistent 
and indications are that it has varied from state to state 
(Groves, 2012), which has led to a “race to the bottom” in 
compliance (Centner, 2008). 
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Approaching CAFO Regulations in the Year 2014 

 To be a fully functioning regulatory body the EPA 
needs greater accessibility to information and data 
regarding CAFOs, preferably by watershed area, including 
detailed reports on all waste produced and discharged by a 
CAFO site. One strategy that would greatly assist in this is 
requiring more CAFOs to obtain NPDES permits. Of 
course past efforts have been met with lawsuits, but getting 
more CAFOs permitted would be a large step towards 
ensuring greater compliance. Additionally, requiring that 
CAFOs take a proactive approach to pollution prevention 
by adopting waste management best practices is essential 
to minimizing the discharge of contaminants into our 
environment and potentially preventing the input of 
“nutrients and toxicants from CAFOs into freshwater and 
marine ecosystems” (Burkholder et al., 2007) 
 Rigorous and sustained monitoring of impacted 
ecosystems surrounding CAFOs is also essential to provide 
the data needed for the EPA to engage in comprehensive 
regulatory activities that allow for the protection of both 
human and ecosystem health, especially during dramatic 
precipitation or spill events that create impactful input 
spikes. Burkholder et al. (2007) specify that private well 
water quality should be programmatically assessed in high-
risk areas, while “biomonitoring programs should be 
designed and implemented to assess actual dose from 
environmental exposures” (Burkholder et al., 2007). These 
efforts will allow for a necessary and improved 
characterization of the major toxicants that affect human 
and environmental health from CAFOs. 
 Catherine Groves (2012) focuses on enforcement as a 
solution trajectory, and  heartily recommends that the 
“EPA initiate a large-scale national enforcement program 
to regulate polluting CAFOs, similar to the 1999 Clean Air 
Act (CAA) New Source Review (NSR) enforcement 
initiative to regulate coal power plants.” For Groves, the 
first step toward establishing a more effective national 
CAFO enforcement strategy is for the EPA to gather much 
more information about CAFOs “and then bring civil 
judicial and civil administrative enforcement actions 
against polluting CAFOs” (Groves, 2012).  
 One thing that bringing federal enforcement actions 
against CAFOs in violation would do is to transform the 

current reality of disparate compliance and enforcement 
across different states. Additionally, Graves sees this move 
as essential in raising the awareness of politicians 
regarding the problems and harms surrounding voluminous 
unpermitted pollution discharges into our surface and 
ground water. This renewed political pressure, along with 
the media attention it would generate, “could force 
noncompliant CAFOs to improve their environmental 
record” (Groves, 2012).  
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