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ENVIRONMENTAL GROUPS’ FIRST NOTICE COMMENTS 
 

The Environmental Groups (Prairie Rivers Network, Illinois Citizens for Clean Air and Water, 
Environmental Integrity Project and Environmental Law & Policy Center) appreciate the Board’s 
consideration of the concerns we raised in our testimony and post-hearing comments. In many 
ways, the First Notice Rule is improved from the original rule proposal.  Specifically, we thank 
the Board for making the following edits to the proposed rules, and strongly recommend that 
they be retained in the final rule: 

• Declining to weaken the definition of “frozen ground” (Section 501.252).  While 
Environmental Groups maintain that a definition that includes ground frozen to a depth of 
zero inches is more protective of water quality, the alternative selected by the Board is 
preferable to weakening the Agency’s proposal to allow application of manure to frozen 
ground in even more circumstances. 

• Clarifying the definition of livestock waste to include “soils and sludge removed from 
livestock waste storage structures” (Section 501.295). 

• Clarifying the circumstances in which a cover and pad are required for a temporary 
manure stack (Section 501.404 (b)). 

• Adding a reporting requirement for certain CAFOs (Section 501.505). (See our additional 
comments below). 

• Striking the superfluous language that “no permit shall be required” for a CAFO unless it 
is required by the Clean Water Act (CWA) (Section 502.101(b)). 

• Requiring permittees to state the total number of acres of land application area and an 
estimate of the amount of waste that will be applied each year (Section 502.201 (a) (9)).  

• Requiring a demonstration of adequate land application area (both onsite and offsite) in 
Nutrient Management Plans (Section 502.510 (b) (2)). 

• Requiring visual inspection of subsurface drainage during land application of manure (as 
well as before and after application) (Section 502.510(b) (13)). 

• Including subsurface drainage tile among factors that must be considered during a field 
assessment of nutrient transport potential (Section 502.615 (a) (10)). 
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• Limiting the amount of manure that can be applied in geologically sensitive areas 
(Section 502.620 (h) and (j)). 

• Including examples of practical alternatives to winter manure application (Section 
502.630(a) (1) (A)). 

• Including examples of steps that operators can take to provide manure storage capacity 
(Section 502.630 (a) (1) (C)). 

 
These changes will help protect water quality and aid in the efficient administration of the new 
rule.  We will not re-state here the arguments we made for these changes in our testimony and 
post-hearing comments, but we urge the Board to retain these edits in the Second Notice, and 
ultimately the final rule. 
 
Nonetheless, there are a few issues that we hope the Board will reconsider as it develops its 
Second Notice rule.   
 

•     First, the Environmental Groups maintain that the same technical requirements for 
nutrient management should be established for all Large CAFOs; 

•     Second, we believe that offering the opportunity to appeal case-by-case designations 
under 502.106 is contrary to Illinois law and will unnecessarily disrupt the NPDES 
permitting process; 

•    Third, we suggest improvements that could be made to the proposed reporting program; 

•    Fourth, we renew our request to require production areas to be set back from surface   
waters and provide a supporting economic analysis for this requirement; and  

•    Finally, we respond to the questions posed by the Board in its First Notice Opinion and 
Order.   

 
Below, we discuss each of these issues in detail. 
 
I. The technical standards of Subpart F for land application should apply to all large 

CAFOs 
 
Environmental Groups renew our request that the technical standards for land application for 
permitted CAFOs be applied to all Large CAFOs.  The proposed technical standards establish 
methods based on the best available science that should be used when land applying livestock 
waste.    
 
As discussed in the Environmental Groups’ comments and acknowledged by IEPA, Large 
CAFOs pose similar threats to water quality whether they are permitted, subject to the 
agricultural stormwater exemption, or neither. Allowing hundreds of facilities to avoid proven 
safeguards for agronomic waste application could not only further degrade Illinois’ water 
quality, but will increase IEPA’s CAFO enforcement and permitting workload as preventable 
discharges continue to take place.  The proposed two-tiered scheme for Large CAFOs creates an 
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incentive for unpermitted large CAFOs to decline to implement the best practices and to hope 
that their precipitation-related discharges qualify as agricultural stormwater discharges.  
 
In the time since Environmental Groups filed our post-hearing comments, USEPA has released a 
thorough literature review of the pollutants and water quality risks associated with CAFO waste 
and its management and disposal.1  USEPA’s review details the health and environmental threats 
posed by CAFO pollutants and concludes that “[w]idespread implementation of appropriate 
pathways and systems will help to reduce agricultural runoff and minimize the potential 
environmental problems associated with emerging contaminants from livestock and poultry 
manure.”2  The review goes on to discuss the importance of nutrient management plans given 
regional variability in appropriate practices.3  USEPA has asked states to develop statewide 
technical standards as a means to account for such regional variability.  Unfortunately, the rule as 
proposed does not ensure “widespread” adoption of Illinois best practices by the largest Illinois 
CAFOs. 
 
The Board’s final CAFO rule should at a minimum extend the technical standards  in 502.615, 
502.620, 502.625, 502.635, 502.640, and 502.645 to Large CAFOs intending to use the 
agricultural stormwater exemption.  Under the first notice rule, unpermitted Large CAFOS 
seeking the agricultural stormwater exemption must comply only with 502.510(b).  Applying the 
requirements of 502.510(b) to facilities seeking protection under the agricultural stormwater 
exemption without also requiring them to meet the technical standards in the sections listed 
above allows Large CAFO operators wide discretion in deciding how to determine realistic crop 
yield goals, manure and soil testing methods, and other factors critical to agronomic nutrient 
application and water quality protection.  This approach creates additional burdens for all, 
requiring operators to demonstrate the chosen methods ensure appropriate agricultural utilization 
of the nutrients in the waste and IEPA to verify that agronomic utilization was in fact achieved.  
 
The technical standards in Subpart F provide the context and information necessary to implement 
502.510(b).  Without this context, the requirements of 502.510(b) become nebulous.  For 
example, 502.510(b) requires “protocols” for testing waste and soil, but does not require the 
science-based testing methods described in 502.635.  It also requires agronomic application on 
adequate land, based on realistic crop yield goals, but without the critical definitions and 
methods required by 502.625 to determine application rates that will best protect water quality.   
 
The lack of standards in the current approach does not build in flexibility, but rather creates 
loopholes that could lead to inappropriate application of the agricultural stormwater exemption 
following preventable wet weather discharges.  The final rule should either make the technical 
standards for land application (502.510(b), 502.615, 502.620, 502.625, 502.635, 502.640, and 
502.645) applicable to all Large CAFOS or to all Large CAFOS seeking the agricultural 
stormwater exemption.  
 

1 U.S. EPA, Literature Review of Contaminants in Livestock and Poultry Manure and Implications for Water Quality (July 2013), 
attached as Attachment 1. 
2 Id. at 71. 
3 Id. 
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 The need for flexibility by unpermitted but not permitted CAFOs in determining agronomic 
rates of application is difficult to comprehend. A system that holds one set of operators to 
scientifically-sound methods but allows another set of operators to fall short of those methods is 
not defensible.   
 
II. Appeals of case-by-case determinations 
 
The Board has proposed at first notice to amend the Agency’s proposed rule to provide a facility 
designated as a CAFO under Section 502.106 with the right to appeal such designation to the 
Board.  We believe allowing an appeal under 502.106 is contrary to Illinois law and would 
further disrupt the Agency’s ability to implement its NPDES program for CAFOs in accordance 
with the CWA and with Agency agreements with the USEPA. As such, we recommend removal 
of the Board’s amendment to Section 502.106 allowing a right of appeal. 
 
The Board seeks to grant itself the right to review a designation by the Agency under Section 
502.106 that an animal feeding operation is a CAFO.  As a quasi-judicial body, the Board 
maintains the authority to review certain agency decisions, but those decisions must be ripe for 
review.4  An agency decision is generally ripe for review when it is final. The basic rationale “is 
to prevent the courts, through avoidance of premature adjudication, from entangling themselves 
in abstract disagreements over administrative policies, and also to protect the agencies from 
judicial interference until an administrative decision has been formalized and its effects felt in a 
concrete way by the challenging parties.”5    
 
Similarly, Section 5(d) of the Illinois Environmental Protection Act restricts Board review to 
final agency determinations.6  A final action is one that “terminates the matter before the Agency 
or affects the Petitioner’s legal rights, duties or privileges.”7 “An administrative agency’s action 
is final for appeal purposes when review will not disrupt the orderly adjudication process and 
legal consequences will result from the agency’s action.”8    
 
In its First Notice Opinion and Order, the Board has found that an Agency CAFO designation 
under Section 502.106 is a final determination by the Agency.  Yet Illinois law strongly suggests 
that a CAFO designation under 502.106 is far from final.  CAFO designation does not terminate 
the matter before the Agency. To the contrary, the determination precedes the permit application 
and issuance, and as acknowledged by the IEPA and the Agricultural Coalition, the permit 
application process itself may lead to a conclusion that a permit is not necessary.9   
 
Nor will legal consequences result from an agency designation. Section 502.106 simply allows 
the agency to make a determination that an Animal Feeding Operation (AFO) is a CAFO upon 
determining that the AFO discharges and is a significant contributor of pollutants to waters of the 

4 Alternate Fuels, Inc. v. Illinois Environmental Protection Agency, 215 Ill. 2d 219 (2005). 
5 Abbott Laboratories v. Gardner, 387 U.S. 136, 148-49 (1967). 
6 415 ILCS 5/5(d) (2012). 
7 Transtechnology Corp. vs. Illinois Environmental Protection Agency, PCB 91-39 (April 25, 1991). 
8Ash v. Iroquois County Board, PCB 87-173 (May 5, 1988) (citing Port of Boston Marine Terminal Association v. 
Rederiaktiebolaget Transatlantic, 400 U.S. 62, 71 (1970)). 
9 Tr. 10/23/2012 at 158-161. 
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United States.10  While the designation may ultimately lead to IEPA issuing a permit and/or 
taking an enforcement action, the designation itself does not secure the legal fate of the 
operation. The agency has the usual discretion regarding how it will proceed, at which time the 
CAFO has the right to seek judicial review.   
 
In National Marine v. IEPA, the Supreme Court of Illinois upheld the lower court’s dismissal of 
a complaint for judicial review of IEPA’s issuance of a notice of potential environmental liability 
under Section 4(q) the Illinois Environmental Protection Act as improper pre-enforcement 
judicial review.11  The 4(q) notice informed the plaintiff that it may be liable for a release of a 
hazardous substance and requested the plaintiff take identified response actions to clean up the 
threat.  The court found the agency action insufficiently final, because 
 

The 4(q) notice neither determines nor adjudicates the liability, rights, duties or 
obligations of the party subject to it.  It merely puts the party ‘on notice’ . . . and 
requests that the party take certain response or remedial actions. [citation 
omitted). The party may then undertake the response action requested, may meet 
and attempt to settle with the Agency, or may choose to ignore the notice entirely. 
Issuance of the 4(q) notice is preliminary to any final determination of liability by 
an adjudicative body and neither disposes of the proceedings nor adjudicates legal 
duties or rights.12  

  
CAFO designation under 502.106 is analogous to the 4(q) notice.  CAFO designation is 
preliminary to a final agency determination in two ways. First, designation will not dispose of 
the administrative proceeding.  As the Agency has noted in both testimony and comments, it 
anticipates that CAFO designation will involve an ongoing process between the Agency and the 
designated facility.  That process may itself reveal information that obviates the need for a 
permit.13    
 
Second, 502.106 designation, like the 4(q) notice, neither determines nor adjudicates legal duties 
or rights. Upon designation, the agency will undertake review of a permit application that may or 
may not result in a permit being issued.  Similarly, while the agency may initiate an enforcement 
proceeding, designation under 502.106 is clearly not an enforcement proceeding.  Once an 
enforcement action is instituted, a designated CAFO would have the opportunity and right to 
contest the action before the Board (or in the Circuit Court).  
 
As noted by the dissent in Alternate Fuels v. IEPA, “the ripeness doctrine does not deprive a 
litigant of access to the courts.  Rather, it controls the timing of that access. . . .”14  In Alternate 
Fuels, the Illinois Supreme Court found the agency determination ripe for review where the 
agency had initiated an enforcement proceeding against the plaintiff.   
 

10 IEPA's Post Hearing Comments 1/6/13, p. 7 
11 National Marine, Inc. v.  Illinois Environmental Protection Agency, 159 Ill. 2d 381 (1994). 
12 National Marine, 159 Ill. 2d at 389. 
13 Tr. 10/23/2012 at 158-161.  
14 Alternate Fuels, 215 Ill. 2d at 253. 
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There is a real danger in granting review at this preliminary stage.  Allowing appeal to the Board 
before IEPA has issued a permit or pursued an enforcement case “could potentially open the 
door and enable parties ‘to litigate separately every alleged error committed by an agency in the 
course of the administrative proceedings.’”15  
 
The extra burden of premature Board review could seriously interfere with the state’s ability to 
bring discharging CAFOs under permits.  The Illinois NPDES program for CAFOs is already 
failing to meet “minimum thresholds for an adequate program” under the CWA.16  The 
program’s shortcomings are partially attributable to a lack of resources available to accomplish 
tasks the Agency is already required to undertake.  CAFO NPDES permitting in Illinois is 
already a highly litigious and drawn out process.  Litigating preliminary determinations could 
cripple the Agency’s ability to protect Illinois waters from CAFO pollution.   
 
Several factors further illustrate the problems the Agency already faces with NPDES permitting:  
 

•   The Agency has less than seven full-time employees responsible for reviewing permit 
applications, performing inspections, responding to complaints, and performing non-
CAFO inspection duties.17   

•  USEPA found that very few facilities were applying for permits of their own volition.18   

•     When facilities finally submit permit applications, they are frequently incomplete, 
requiring the Agency to issue multiple notices of incomplete applications.19   

•  The Agency was unable to meet its commitment with USEPA to complete NDPES 
permit coverage for ten CAFOs by June 30, 2009.20  

•  At the time of USEPA’s review, CAFO NPDES permit applications had been sitting with 
the Agency for 4 to 10 years without final action.21 

•  The Agency is faced with a staggering scope of enforcement: between the years 2004 and 
2008, between 36% and 59% of CAFOs inspected had at least one violation, and many of 
these violations were related to discharges.22 

 
Allowing Board review at the preliminary stage of CAFO designation is contrary to state law and 
would only encourage more litigation and further strain an over-taxed program. We respectfully 
request the Board exclude the right of appeal from the final rule.  
 
 
 

15 National Marine, 159 Ill. 2d at 392 (quoting Dubin v. Personnel Board, 128 Ill. 2d 490, 497 (1989). 
16 Initial Results of an Informal Investigation of the National Pollutant Discharge Elimination System Program for Concentrated 
Animal Feeding Operations in the State of Illinois, Region 5 United States Environmental Protection Agency (September 2010) 
(Region 5 Investigation Report), p. 3. (Ex. 14 at Springfield Hearing, 8/23/12).  
17 Region 5 Investigation Report, pp. 33-34. 
18 Region 5 Investigation Report, pp. 13, 35. 
19 Id. 
20 Region 5 Investigation Report, p. 31.  
21 Id. p. 13. 
22 Id. 
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III. Reporting requirement 
 
The Environmental Groups strongly support the Board’s decision to adopt a reporting program 
for unpermitted CAFOs under Section 501.505.  Such a program is necessary in order for the 
Agency to be able to fulfill its CWA responsibilities. Under 40 C.F.R. § 123.26(b)(1), states are 
required to “maintain a program capable of making comprehensive surveys of all facilities and 
activities subject to regulation and to identify persons who have failed to comply with permit 
application or other program requirements.”   
 
While the IEPA has stated that its efforts to develop a comprehensive inventory utilizing existing 
sources of information renders a registration or reporting program unnecessary,23 the 
Environmental Groups agree with the Board’s assessment that the sources of existing 
information on CAFO operations in Illinois are incomplete and incapable of providing 
information adequate to develop such an inventory.  The existing datasets the Agency proposes 
to use from the Illinois Department of Agriculture and Illinois Department of Public Health have 
been shown to be incomplete for the purposes of compiling a comprehensive inventory.24  There 
is no way IEPA can ensure these existing datasets capture all existing CAFOs in Illinois.25  
Further, none of the sources of information from which the Agency proposes to draw 
information have the information necessary to be able to determine which facilities should be 
inspected.  
 
While the IEPA may claim it has compiled and submitted an inventory list of CAFOs to USEPA 
making the reporting program unnecessary,26 according to a December 2013 communication 
with USEPA, any such list has not been determined to be accurate or adequate by USEPA.27  
 
The Environmental Groups also agree with the Board’s proposed reporting requirements, which 
include the items listed in the IEPA’s May 2011 draft rule, with the addition of information to be 
collected on waste containment and storage units. The Environmental Groups support the 
Board’s determination that adding waste containment and storage information to the list of items 
will be helpful to the Agency in prioritizing inspections.  And we believe, as a whole, the 
Board’s list of items to be reported by CAFOs is necessary and appropriate for Illinois to 
implement the NPDES program and aid the Agency in fulfilling its responsibilities under 40 
C.F.R. § 123.26(b)(1).     
 
We appreciate the Board’s desire for a simplified reporting process.  We do, however, continue 
to urge the Board to require just two more items of information: 1) the number of acres available 
for land application of waste, and 2) for facilities that have them, CAFO waste management 

23 IEPA Post Hearing Comments, 1/15/13 at 3, citing Tr. 8/21/2012 at 110-113. 
24 See Prefiled Testimony of Kendall Thu 10/16/2012, at 5-6; Bruce Yurdin Tr. 8/21/2012 TR at 105-106, and Environmental 
Groups’ Post Hearing Comments, 1/16/13 at 12-13. 
25 For example, the Illinois Department of Agriculture does not have documentation of livestock facilities built prior to the 
enactment of the Livestock Management Facilities Act, 510 ILCS 77/1 (1996). 
26 IEPA Post Hearing Comments, 1/15/13 at 14. 
27 In-person meeting between ICCAW, EIP and USEPA Region 5, December 2013.  Additionally, we note that in 2010 USEPA 
mandated IEPA to fulfill its longstanding commitment (made under previous Performance Partnership Agreements) to compile a 
comprehensive inventory of CAFOs. (See Region 5 Investigation Report p. 31-33, Ex. 14 at Springfield Hearing, 8/23/12). It has 
been nearly four years since that time and to date no such inventory by IEPA has been deemed complete by USEPA. 
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plans. This information is equally important to the Agency in setting priorities for inspecting 
CAFOs and ensuring compliance with NPDES and Environmental Protection Act requirements.   
 

A. Acres available for land application of waste 
 
USEPA sought basic land application information in its proposed CAFO Reporting Rule.  
Proposed 40 CFR § 122.23(k)(2)(v) imposed the requirement to report the total number of acres 
available for land application as follows: 
 

(v)  Where the owner or operator land applies manure, litter, and process wastewater, 
the total number of acres under the control of the owner or operator available for 
land application.28   

 
USEPA reasoned that this was important information to collect from CAFOs because 
 

A CAFO's available land application area is likely to affect the amount of manure that 
can be land applied for agronomic purposes and the potential amount of nutrients that 
could flow into surrounding waters of the United States. Combining information about 
manure quantity and characteristics with land available for application would indicate 
where issues might exist regarding excess manure.29  

 
USEPA also notes that land application areas are “integral parts of many or most CAFO 
operations” and that land application “is typically the end point in the cycle of manure 
management at CAFOs.”30  Gathering information on CAFO land application areas is therefore 
just as important as collecting information on production area waste containment and storage.  
Without land acreage information, it will be impossible for the Agency to determine whether 
unpermitted large CAFOs have enough acreage to qualify for the agricultural stormwater 
exemption through application at agronomic rates. 
 
When USEPA decided to withdraw its proposed reporting rule, it did so based on the expectation 
that it would be able to obtain information from the states.31  There is no other realistic way for 
the IEPA to obtain this information from CAFOs aside from including it as an item to be 
reported under Section 501.505.  We therefore request the Board to add language from USEPA’s 
proposed 40 CFR § 122.23(k)(2)(v) to the list of Illinois’ Section 501.505 reporting 
requirements.   
 

B. Waste Management Plans 
 
We also continue to urge the Board to require submittal of waste management plans, where they 
already exist. These plans provide information on how manure will be managed to prevent 

28 See USEPA CAFO NPDES Reporting Rule, 76 Fed. Reg. 65431-01, at 65437. 
29 Id. at 65438. 
30 See 2001 Proposed CAFO Rule, 66 Fed. Reg. 2960-3145, at 3010 (Jan. 12, 2001) (hereinafter 2001 Proposed CAFO Rule), 
attached as Attachment 2. 
31 See 2012 CAFO Reporting Rule, 77 Fed. Reg. 42679 (July 20, 2012). 
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pollution and fulfill regulatory requirements.  Requiring these plans to be submitted provides 
another tool for the Agency to fulfill its regulatory duties.   
 
Having waste management plans in-hand will not only help the Agency in prioritizing 
inspections for NPDES program implementation, but will also allow the Agency to identify 
facilities operating in violation of 415 ILCS 5/12 (a) and (b) for regulatory and enforcement 
purposes and to fulfill the intent of the Environmental Protection Act. 
 
Very few CAFOs in Illinois ever have to submit their waste management plans to regulatory 
authorities.32  Only CAFOs required to have NPDES permits by the IEPA are required to submit 
their nutrient management plans for approval.  (Currently that is only about 41 facilities.)33  Only 
new or expanding livestock management facilities housing over 5,000 animal units even have to 
submit their waste management plans to the Department of Agriculture for approval.34     
 
There is no assurance that the hundreds of CAFOs under the 5,000 animal unit size threshold 
have and are following waste management plans because they are not required to submit the plan 
to the Department of Agriculture, and the Department does not conduct compliance checks 
unless it receives a complaint. Although CAFOs are required to prepare and maintain these plans 
under the Livestock Management Facilities Act (LMFA), evidence suggests that many do not.35  
Therefore a requirement to submit the plan to IEPA may provide an incentive for CAFOs to 
comply with existing requirements under the LMFA. 
 
Requiring CAFOs to submit waste management plans with their reporting information will not 
create an undue burden on CAFOs because we are only asking that such plans be submitted 
where they already exist.   
 
Neither should the submittal place undue administrative costs or a burden on the IEPA.  We are 
not asking that the Agency be required to review and approve the plans.  Simply having the plan 
would give the Agency a more complete comprehensive inventory, and would help to expedite 
inspection and enforcement actions, ultimately reducing regulatory burdens and administrative 
costs on the Agency.  Further, because this is a one-time reporting requirement, it will be a less 
burdensome program for the Agency to implement than other reporting programs (for example, 
the program for Registration of Smaller Sources (ROSS) under the State’s air pollution 
regulations, which requires annual registration).36    
 
For the foregoing reasons, we support the Board’s proposed reporting program for CAFOs under 
Section 501.505 and urge the Board to add the following provisions to the requirements: 
 

(7)  total number of acres under the control of the owner or operator available for land 
application if the facility land applies manure, litter, or process wastewater; 
 

32 See Pre-filed Testimony of Stacy James, 11/7/12 at 3; Leder, Tr. 10/30/12 at 170; Env. Groups Final Comments, 1/16/13 at 13. 
33 See http://www.epa.state.il.us/water/permits/cafo/ (last visited 1/29/14). 
34 See 510 ILCS 77/20(d) and 8 IAC 900.802(d). 
35 Id., see also Leder, Tr. 10/30/12 at 170. 
36 See 35 IAC § 201.175. 

Electronic Filing - Received, Clerk's Office : 01/30/2014 - PC# 3031 



(8) a complete copy of the facility’s waste management plan or nutrient management 
plan if the facility has such a plan.37     

 
IV. Production Area Setbacks  
 
There are three ways that discharges from production areas can reach surface waters: 1) dry 
discharges from poorly managed facilities, 2) precipitation-related discharges from unprotected 
facilities, 3) facility inundation during flooding.  The effectiveness of Illinois’ production area 
regulations is overly-dependent on livestock managers following best management practices on a 
daily basis.  Mistakes, unusual weather, and unpredictable events happen, so we need additional 
regulatory safeguards that minimize the chance that unintended discharges from production areas 
will reach surface waters.   
 
By requiring good siting from day one of operation, Illinois could create a system that reduces 
the likelihood that discharges from unpermitted facilities will turn out to be regulatory violations 
requiring an NPDES permit.  Therefore, Environmental Groups proposed to add to Section 
501.402 a new requirement that “No livestock management facility or livestock waste handling 
facility that commences construction of such facility after the effective date of this Section shall 
locate within 750 feet of surface waters or within a quarter mile of designated surface drinking 
water supplies.”  In its first-notice publication, the Board declined to accept this proposal.  We 
ask the Board to reconsider based on the following arguments.  We then respond to the Board’s 
comments regarding whether and how vegetative buffers should be incorporated into the 
production area setbacks proposed by Environmental Groups.  Finally, in response to the Board’s 
concern, we present new information regarding the economic impact of the setback rule we have 
proposed. 
 
In its First Notice Opinion and Order, the Board commented that the Environmental Groups’ two 
experts (Mr. Leder and Dr. James) did not support setbacks of the specific distances suggested.  
The distances proposed by Environmental Groups were an attempt by Dr. James to suggest a 
compromise among the following data points found in her October 16, 2012 prefiled testimony, 
which we expand upon here:  
 

1) Illinois Attorney General’s Office complaints claiming, among other things, that 
livestock waste discharges from production areas can a) travel 200 yards (600 feet) 
overland into surface waters, and b) enter nearby ditches and be detectable 5 miles 
downstream.     

2)  Scientific studies documenting that vegetative filter strips and buffers can remove 
significant amounts of pollutants in livestock waste.  Dr. James cited Koelsch et al. 2006, 
a literature review of vegetative management of livestock lot runoff.  Tables in the article 
demonstrate that in some cases, pollutant reduction can be very effective in vegetative 
treatment areas of less than 100 feet long, but in other cases over 1000 feet may be 
necessary.  Another study (Dickey and Vanderholm 1981) cited by Dr. James was 
conducted in Illinois and found that a 299-foot vegetative filter area reduced the 
concentration of the chemical constituents in effluent from a dairy settling basin by 

37 For drafting purposes, we believe it makes the most sense to insert these provisions prior to the existing “(7) date the 
information in subsection (c) is submitted to the Agency.”  
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approximately 80%; on a weight basis, the filter retained about 96% of the chemical 
constituents.  The study included figures (Figs. 2 and 3) showing decreases in chemical 
concentrations as the effluent traversed the length of the filter.   

3) Siting setback distances already codified in other states.  For example, Minnesota 
prohibits the construction of new feedlots within 1000 feet of lakes and ponds and 300 
feet of rivers and streams; Ohio prohibits manure ponds or lagoons within 1,500 feet of 
surface water intakes. 

 
The Environmental Groups considered the above information and concluded that a 750 setback 
from surface waters and a quarter mile setback from surface drinking water supplies represent a 
fair balance between protecting both the unsuspecting public downstream and the environment 
while not being overly burdensome on livestock operators.  We proposed a larger setback from 
drinking water supplies because data suggest 750 feet may not always be adequate to ensure no 
discharge from a production area.    
 
In its First Notice Opinion and Order, the Board noted that existing regulatory siting 
requirements relative to floodplains provide production areas some protection from flooding.  In 
particular, the Board cited the following requirements: 
 

1) “No new non-lagoon livestock management facility or livestock waste handling facility 
may be constructed within the floodway of a 100-year floodplain.”38  

2) “New livestock management facilities and new livestock waste-handling facilities located 
within a 10-year flood height as recorded by the United States Geological Survey or as 
officially estimated by the Illinois State Water Survey shall be protected against such 
flood.”39  

 
As this question did not arise in the hearings, the Environmental Groups have not previously 
explained what little protection these two requirements offer.  Federal Emergency Management 
Agency (FEMA) maps are used to determine whether proposed livestock facilities fall within the 
100-year floodplain.  Unfortunately, FEMA maps are not necessarily accurate or complete and 
should not be interpreted to mean that out-of-channel flooding will not happen in areas where no 
flood hazard area is drawn.  The mapping effort has focused on urban areas and rivers and large 
streams.  In rural areas, FEMA maps generally only illustrate flood hazard areas where the 
contributing drainage area is at least ten square miles.  Hence, many rural headwater and small 
order streams do not have mapped floodplains.  Even if the 100-year floodplain is mapped, the 
boundaries are not necessarily accurate because sometimes they are based not on engineering 
studies, but rather other available information such as historic observations.   
 
The 10-year flood elevation in many cases has not been determined, because a technical study 
has not been conducted previously to compute it.  As with 100-year floodplain mapping, this is 
particularly true of rural areas and small streams.  Some FEMA Flood Insurance Studies include 
10-year flood elevation profiles of selected stream reaches; the FEMA flood insurance maps do 
not, however, include any delineation specifically of the 10-year floodplain area.  Whether the 

38 LMFA ILCS 77/13 (b) (1)) Sec 13(b)(1). 
39 35 Ill. Adm. Code 501.402(b). 
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IEPA actually implements the 10-year flood protection requirements in Section 501.402(b) is 
unclear.  When someone wants to construct a livestock facility, he or she submits a Notice of 
Intent to Construct Form to the Illinois Department of Agriculture.  The Department does not ask 
applicants for information regarding the 10-year flood height, but they do ask applicants to 
certify whether they are proposing to construct in a 100-year floodplain.40   
 
Environmental Groups maintain that a minimum siting setback from surface waters is important 
not only to prevent flooding of livestock facilities, but also to prevent discharges from 
production areas during non-flood events.  In its First Notice Opinion and Order, the Board 
stated that the proposed rule contains a number of required management practices that “would 
reduce the risk of discharges from productions [sic] areas into surface waters.”41  The Board 
cited as examples proposed sections 502.610, 502.510(b), and 501.404(b)(3).  While 
501.404(b)(3) (Temporary Manure Stacks) applies to all animal feeding operations regardless of 
size or permit status, 502.610 only applies to operations with NPDES permits (as does the other 
production area section, 502.605) and 502.510(b) only applies to permittees and unpermitted 
large CAFOs claiming an agricultural stormwater exemption.  Currently there are only 41 
CAFOs with NPDES permits42 out of the  over 39,000 livestock farms in Illinois.43 Small and 
medium unpermitted operations are not subject to the production area requirements in Section 
502.  Many animal feeding operations have waste storage structures other than manure stacks 
(e.g., lagoons, holding ponds, concrete pits, tanks).Therefore, the required management practices 
cited by the Board apply to only a small universe of facilities. 
 
Illinois’ surface waters should be protected from new livestock facilities not subject to the 
production area management practices proposed in the First Notice Opinion and Order.  The 
record clearly shows that environmental violations at production areas are not uncommon under 
Illinois’ current regulations, and that manure stacks are not the only sources of these violations.44  
With the exception of improving the regulation of manure stacks, the First Notice Opinion and 
Order does nothing to require better management of production areas without NPDES permits.  
Given this, the Environmental Groups ask the Board to reconsider our proposed setback.  The 
setback, if added to Section 501.402, would apply to all livestock management facilities and 
livestock waste handling facilities that commence construction after the effective date of the 
Section.  Such facilities do not include pasture operations, according to regulatory definition.   
 
Vegetative Buffers 
 
In its First Notice Opinion and Order, the Board commented that the Environmental Groups’ 
setback proposal contains no requirement that the setback include vegetative filter strips or 
buffers.  Environmental Groups would strongly support a requirement for vegetative buffers 
within siting setbacks from surface waters.  A buffer immediately adjacent to the production area 
would improve the effectiveness of the setback.  Suggesting a minimum buffer size is 
challenging given that a number of site-specific factors influence buffer effectiveness (e.g., 
vegetation type and density, slope, soil infiltration rate, waste volume and characteristics).  The 

40 See http://www.agr.state.il.us/pdf/01nonlagnsiteinvestcert.pdf (last visited 1/29/14). 
41 See, Opinion and Order of the Board, 11/7/13 p. 201.  
42 See, http://www.epa.state.il.us/water/permits/cafo/ (last visited 1/29/14). 
43 Pre-filed Testimony of Peter Goldsmith, 11/7/12, Attachment A (Goldsmith and Wang 2011). 
44 See p. 1 of Attachment 5 to Pre-filed Answers of the IEPA, filed 8/13/2012. 
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Illinois Natural Resources Conservation Service has developed a conservation practice standard 
for agricultural wastewater treatment.45  The purpose of the Vegetated Treatment Area standard 
is: “[t]o improve water quality by reducing loading of nutrients, organics, pathogens, and other 
contaminants associated with livestock, poultry, and other agricultural operations”46  The 
practice is intended to treat contaminated runoff from livestock holding areas or process 
wastewater, but only from small animal feeding operations.  The minimum size of the vegetated 
treatment area is 100 feet.47  Given this practice standard and the data in studies we previously 
cited, we believe the minimum vegetative buffer size within siting setbacks should be 100 feet.  
We believe the best approach would be to require a 100-foot vegetative buffer within the 750-
foot (or quarter-mile) setback.  If the Board deems this proposal too restrictive, then a stand-
alone vegetative buffer requirement would be better than nothing at all. 
   
Economic Impact 
 
Finally, the Board commented that the record does not address the economic impact of the 
setbacks proposed by the Environmental Groups.  Subsequently, we asked an economist at 
University of Illinois Urbana-Champaign to evaluate the economic impact of our proposal.  In 
summary, the economist reasoned that because such a small percentage of Illinois’ agricultural 
acreage falls within 750 feet of surface waters, that any economic impact of a siting setback on 
new livestock facilities would be negligible.  He also concluded that setbacks are expected to 
have a positive economic impact on downstream water users because of the expected 
improvement in water quality.  Therefore, it is clear that a setback rule should have a positive net 
economic impact.48 
 
V. Board Questions 
 
Question 2: Erosion Factor “T” and Question 3: Revised Universal Soil Loss Equation 
 
The Environmental Groups defer to the expertise of the USDA Natural Resources Conservation 
Service (NRCS) on the matter of how the rule should define “Erosion Factor T” and “Revised 
Universal Soil Loss Equation” and which websites operators should consult.  The Illinois NRCS 
State Office responded to questions 2 and 3 in Public Comment #30.  We support the inclusion 
of those recommendations in the final rule. 
 
However, to clarify, there are several suggestions in Public Comment #30 that the Environmental 
Groups do not support, and which we hope the Board declines to accept: 
   
Section 502.615(c)(6) Nutrient Transport Potential – we disagree with the language suggested by 
NRCS, and indeed such language would be in violation of existing law49 and the proposed Board 
regulations50 prohibiting the application of waste within 200 feet of surface waters.       

45 Natural Resources Conservation Service Conservation Practice Standard Code 635, attached as Attachment 3.  
46 Id. at 635-1.  
47 Id. at 635-2. 
48  Nicholas Brozovic, “What are the economic impacts of proposed setbacks for livestock management or livestock waste 
handling facility siting?” (Jan. 16, 2014), attached as Attachment 4. 
49 510 ILCS 77/20(f)(6). 
50 35 IAC 502.645(b)(1). 
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Section 502.615(d)(3) Nutrient Transport Potential – while we do not disagree with NRCS that 
describing what is meant by “neutral” could improve the clarity of the rule, we disagree with 
their proposed language.  Section 502.615(d)(2) already makes reference to agronomic nitrogen 
demand, and our concern is that the language NRCS suggests would allow for excess phosphorus 
buildup in the soil.  A better interpretation of “neutral” is that soil test phosphorus will be the 
same at the end of the NPDES permit cycle as it was at the beginning.  The NRCS suggestion 
would allow for phosphorus buildup over the permit cycle.  As explained on pages 144-145 of 
the August 21, 2012 hearing transcripts, IEPA believes phosphorus-based application should be 
neutral because there are fewer environmental protections required than is the case for nitrogen-
based application.  Allowing soil phosphorus buildup would be environmentally risky.  
 
Section 502.620(h) Protocols to Land Apply Livestock Waste – we disagree with NRCS’s 
suggestion to delete this section, but agree the provision will protect the environment.  We also 
agree that it would be helpful to provide examples of resources and protocols that should be used 
to classify the fields.  In addition to the NRCS soil survey, soil probes could be used. 
 
Section 502.620(j) Protocols to Land Apply Livestock Waste – we disagree with NRCS’s 
suggestion to delete this section, and remind the Board that scientific evidence to support this 
provision was previously submitted.  We agree with NRCS that it would be a helpful 
clarification if examples of resources and protocols could be provided (e.g., NRCS soil survey, 
soil probes, drill log data from water wells).  
 
Section 502.620(k) Protocols to Land Apply Livestock Waste – we agree with NRCS that it 
would add clarity if examples of acceptable protocols for seasonal high water table determination 
were added to this provision.  Methods exist for determining the seasonal high water table.  We 
do not support removal of this provision.  Precedent (albeit insufficiently prescriptive) exists at 
35 IAC 560.203.   

 
Question 4: Integrators/Contract Operations  
 
The Environmental Groups appreciate the Board’s request for additional explanation regarding 
the need for permit applicants to identify the integrator when a CAFO is a contract operation.  
We also appreciate the opportunity to suggest revised language for this requirement.   
 
The Environmental Groups have suggested that the Board add a requirement under Section 
502.201(a)(2) for CAFOs to provide the following information in their permit applications: “If a 
contract operation, the name and address of the integrator.”51   The Environmental Groups also 
suggested adding this language to Section 501.505 (c)(2), requiring submittal of the same 
information from unpermitted Large CAFOs.52  As explained below, this information is 
important to ensure proper waste management practices by CAFOs.   
 
Generally speaking, commercial business integration is typified by one firm being engaged in 
different aspects of the production cycle of goods, including growing raw materials, 

51 See Environmental Groups’ Proposed Amendments to 35 Ill. Adm. Code Parts 501 and 502 at 29. 
52 See Id. at 19. 
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manufacturing, transporting, marketing, and/or retailing.  Vertical integration of the livestock 
industry has been increasing in the past decade, with large companies known as “integrators” 
being involved in all or many of the different stages of production. These stages of production 
include “growing and processing feed grain, raising animals, slaughtering them, and packaging 
and marketing their meat.”53  Integration is often done through production contracts under which 
growers raise animals that are owned by integrators.  The terms of these contracts often detail 
conditions on how to raise the animals; how to construct housing facilities; how to feed and 
medicate the animals, and how to handle manure and dispose of carcasses.54  Integration of the 
industry through contracting has become the dominant model of production.  As of 2008, 90% of 
poultry, 69% of hogs, and 29% of cattle were contractually produced through vertical 
integration.55   
 
The USEPA provides an in depth discussion on livestock contractor/integrator relationships in 
the Preamble to the its 2001 Proposed CAFO Rule.56  USEPA identifies the growing linkages 
between CAFOs and processing companies and mentions evidence that CAFOs become 
concentrated in areas in close proximity to integrated meat packers and processing companies in 
order to gain efficiency and reduce the cost of travel, etc.  This increases the probability of 
excess manure nutrients being concentrated in particular geographic regions exceeding crop 
needs for fertilizer in those areas and raising the potential for water pollution.57     
 
The IEPA should collect information about integrators in permit applications so it can evaluate if 
there is a common integrator in the applicant’s particular geographic region, such that there is a 
potential for those CAFOs contracting with the common integrator to collectively exceed crop 
nutrient needs in the area based on the waste they produce.  The Agency would maintain 
discretion to decide if it requires more information to make a determination as to whether the 
integrator exercises substantial operational control over the contract operation such that it should 
consider co-permitting. 
 
With regards to USEPA’s assessment that CAFOs can become concentrated in areas in close 
proximity to integrators, thus increasing the potential for water pollution,58 neighboring residents 
to Illinois CAFOs have similarly expressed such concerns.59  Densely numbered livestock 
facilities located in central Illinois associated with a common integrator are believed to not have 
adequate land to dispose of the waste they are producing.  Citizens have reported observing the 
sharing of land application areas for waste disposal between individual contract operations being 
managed by the same integrator.60  Because there is virtually no Agency regulatory oversight 
over the development and implementation of waste management plans for CAFOs in Illinois, 
there is no way to ensure individual contract facilities have adequate land available for manure 

53 Paul Stokstad, Enforcing Environmental Law in an Unequal Market: The Case of Concentrated Animal Feeding Operations, 
15 Mo. Envtl. L. & Pol'y Rev. 229, 234-35 (2008).  
54 Id. 
55 Id. at 236-237. 
56 See Attach. 2 
57 Id. at 3024. 
58 See 2001 Proposed CAFO Rule at 3024.  
59 Personal communications between the Illinois Citizens for Clean Air & Water and neighboring residents to CAFOs in 
McDonough, Schuyler, and Hancock Counties, Illinois from 2011-2014. 
60 Personal communications between the Illinois Citizens for Clean Air & Water and residents of Hancock County, Illinois, 
November 2013. 
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disposal.  By requiring integrator information to be submitted by contract operations under 
Section 501.505 (c)(2), the Agency will be better able to determine if densely concentrated 
livestock operations are affiliated with each other through common integrator management and, 
in the event an unpermitted discharge occurs, who the potentially responsible parties are for 
enforcement and permitting purposes.   
 
USEPA requires CAFO owners/operators to submit integrator information with general permit 
application materials in Notice of Intent (NOI) Appendix Form 2B (hereinafter “2B Form”).61  
IEPA also currently requires submittal of the USEPA 2B Form for CAFOs seeking general 
permit coverage.62  IEPA’s 2B Form requires applicants to indicate if they are contract 
operations and, if so, who the integrator is.63   
 
However, while integrator information is required in CAFO NPDES permit application materials 
under both state and federal programs, applicants are not providing this information.  Out of a 
total of 41 CAFO NPDES permit applications submitted to the IEPA from 2009 – 2013, only one 
of the applicants that submitted a 2B Form provided integrator information.64  Given the 
statistics cited above, it is unlikely that 98% of Illinois’ permitted CAFOs are unaffiliated with 
an integrator.  Therefore, there is a need to specifically require submittal of this information 
under Section 502.201(a)(2) of Illinois’ CAFO CWA regulations.  
 
Integrator information is not likely to be provided by CAFO owners or operators under the 
IEPA’s or the Board’s currently proposed regulations.  The proposed definition of 
“owner/operator” under Section 501.345 does not provide sufficient detail to be interpreted as 
being inclusive of integrators, such that a contract operation would assume the need to provide 
integrator information in addition to other owner/operator information with its application.  
Furthermore, while the IEPA’s proposed definition of owner/operator includes any person who 
“controls or supervises” a livestock operation, which may be characteristic of integrators subject 
to potential co-permitting, the definition does not fully define other circumstances in which an 
integrator may qualify as an owner/operator for CWA permitting purposes. These problems 
would be remedied by: 1) requiring contract operators to provide integrator information in 
addition to general owner/operator information with permit applications as proposed by the 
Environmental Groups65 by the inclusion of definitions for the terms “contract operation” and 
“integrator” in the regulations so that CAFOs are better able to recognize when such information 
should be included in their applications.   
 

61 See Id. at 7260; See 73 Fed. Reg. 70418 at 70475 (Nov. 20, 2008). According to 40 CFR § 122.23 (d)(3), permit applications 
must include the information specified in § 122.21 and a notice of intent for a general permit must include the information 
specified in §§ 122.21 and 122.28. These requirements must also be met under state program requirements pursuant to § 123.25.  
(40 CFR § 123.25 cross-references § 122.21 (a)(1)(C), which provides that “applicants for concentrated animal feeding 
operations or aquatic animal production facilities must submit Form 2B.”)  
62 See General NPDES Permit for Concentrated Animal Feeding Operations, NPDES Permit No. ILA01, Special Condition 1, 
available at: http://www.epa.state.il.us/water/permits/cafo/general-npdes-permit.pdf (accessed 1/14/14). 
63 See Facility Information to be provided in Section 1A of NPDES Form 2B, available at: 
http://www.epa.state.il.us/water/cafo/forms/3510-2b.pdf (accessed 1/14/14). 
64 See Illinois EPA, Facilities Covered Under General NPDES Permit for CAFOs, available at: 
http://www.epa.state.il.us/water/permits/cafo/facilities/index/page:1. 
65 See Env. Prop. at 29, and 2. 
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To clarify the meaning of the terms “contract operation” and “integrator,” the Environmental 
Groups propose two new definitions to be included under Section 501.201 as follows:       
 

Section 501.239 Contract operation 
 
A contract operation shall have its common meaning within the industry and shall 
include a livestock management facility as defined in Section 501.285 where 
livestock are maintained, cared for or raised in accordance with a production 
contract, marketing agreement, or other arrangement with an integrator.  
Production contract shall have its common meaning within the livestock industry 
and as the term is defined under the Agricultural Production Contract Code, 505 
ILCS 17/5.66   

Section 501.264 Integrator 
 

A person or entity who provides animals to a contract operation or has an 
ownership interest in the animals or the livestock facility and 1) directs activities 
at the facility either through a contract or through the direct supervision of, or on-
site participation in, activities at the facility; 2) establishes management and 
production standards for the maintenance, care, or raising of the animals at the 
facility, including, but not limited to, how they are grown, fed, or medicated, or 3) 
otherwise exercises substantial operational control over the operation of the 
facility.  An ownership interest includes a right or option to purchase the animals.  
 

The Environmental Groups believe integrator information should be also required to be 
submitted by unpermitted CAFOs under Section 501.505 (c)(2). This information would help 
reveal clusters of unpermitted CAFOs concentrated in a geographic region that might otherwise 
be overlooked. 
 
For the forgoing reasons, the Environmental Groups urge the Board to adopt the proposed 
language under Sections 502.201(a)(2) and 501.505 (c)(2) requiring submittal of integrator 
information by CAFO contract operations in accordance with Env. Prop. at 29 and 19.  We also 
urge the Board to adopt the new definitions for “contract operation” and “integrator” under 
Sections 501.239 and 501.264 as proposed herein.  These additions to the Board’s proposed 
regulations are necessary to ensure proper waste management practices by CAFOs by, among 
other things, identifying who potentially responsible parties are for permitting and enforcement 
purposes.     

66 The Agricultural Production Contract Code defines “production contract” as “(1) Any written document offered to or executed 
by a producer, under the provisions of which (i) the producer would sell to a contractor, or the contractor's designee, an identified 
commodity or commodities and (ii) the contractor has, or exercises some control or direction over, the production process; or (2) 
any written agreement offered to or executed by a producer under the provisions of which the producer would produce, care for, 
or raise a commodity or commodities not owned by the producer, using land, equipment, or facilities owned or leased by the 
producer, in exchange for payment. For purposes of this definition, control or direction over the production process includes (i) 
the contractor's designation of special commodity characteristics, such as those present in value-enhanced grains, or specific 
genetics in livestock or (ii) the contractor's designation of a production input, such as a seed variety, to be used by the producer to 
fulfill the production contract.” 505 ILCS 17/5. 
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VI. Conclusion 
 
In conclusion, the Environmental Groups (Prairie Rivers Network, Illinois Citizens for Clean Air 
and Water, Environmental Integrity Project and Environmental Law & Policy Center) appreciate 
the many improvements to the proposed regulations in the Board’s First Notice Rule and we urge 
the Board to maintain these improvements in the final rule. We also appreciate the Board’s 
consideration of the additional improvements proposed herein.   
 
 
 
Dated: January 30, 2014    Respectfully Submitted: 

        
______________________ 

       Jessica Dexter 
       Staff Attorney 
       Environmental Law and Policy Center 
       35 East Wacker Drive, Ste. 1600 
       Chicago, IL 60601 
       312-795-3747 
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Acronyms and Abbreviations 

AFO 

ARS 

AU 

Animal Feeding Operation 

Agricultural Research Service 

Animal Unit 

AWWA American Water Works Association 

BMP 

BOD 

BVDV 

Best Management Practice 

Biochemical Oxygen Demand 

Bovine Viral Diarrhea Virus 

CAFO 

CDC 

Concentrated Animal Feeding Operation 

Centers for Disease Control 

CENR Committee on Environment and Natural Resources 

CFR 

CIDR 

DNA 

ECOSAR 

EHEC 

Code of Federal Regulations 

Controlled Internal Drug Release 

Deoxyribonucleic Acid 

Ecological Structure Activity Relationships 

Escherichia coli O157:H7 

EQIP 

ERS 

Environmental Quality Incentives Program 

Economics Research Service 

GAC Granular Activated Carbon 

HAB 

HEV 

HUS 

MCL 

Harmful Algal Bloom 

Hepatitis E Virus 

Hemolytic-Uremic Syndrome 

Maximum Contaminant Level 

NAHMS 

NARMS 

NAS 

NITG 

NPDES 

NPS 

NRC 

National Animal Health Monitoring System 

National Antimicrobial Resistance Monitoring System 

National Academy of Sciences 

Nutrient Innovations Task Group 

National Pollutant Discharge Elimination System 

Nonpoint Source 

National Research Council 

NRCS Natural Resources Conservation Service 
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Executive Summary 

This Literature Review of Contaminants in Livestock and Poultry Manure and Implications for Water Quality was 
prepared by the United States Environmental Protection Agency (USEPA) as part of ongoing efforts to 
better understand the environmental occurrence and potential effects related to contaminants of emerging 
concern. Past reviews of animal manure have focused primarily on nutrient issues. This report focuses on 
summarizing technical information on other components, particularly pathogens and contaminants of 
emerging concern such as antimicrobials and hormones that may affect water quality. The report makes no 
policy or regulatory recommendations; it does identify information gaps that may help define research needs 
for USEPA and its federal, state and local partners to better understand these issues. 

Over the past 60 years in the United States (U.S.), farm operations have become fewer in number but larger 
in size. This has been particularly true in livestock and poultry production. Since the 1950s, the production of 
livestock and poultry in the U.S. has more than doubled; however, the number of operations has decreased by 
80%. Food animal production has shifted to more concentrated facilities with animals often raised in 
confinement. Production has also become more regionally concentrated. This has been done, in part, to meet 
the demands for meat and animal products from a growing human population in the U.S. and abroad.  

The U.S. Department of Agriculture’s (USDA) 2007 Census of Agriculture data are used to estimate beef and 
dairy cattle, swine, and poultry production. Using standard USDA methods, an estimated 2.2 billion head of 
livestock and poultry generated approximately 1.1 billion tons of manure in 2007. Manure can be a valuable 
resource as a natural fertilizer. However, if not managed properly, manure can degrade environmental quality, 
particularly surface water and ground water resources. The increasing concentration of animal production can 
lead to concentrations of manure that exceed the beneficial needs of the farmland where it was produced. A 
2001 report from the USDA’s Economic Research Service found that 60%-70% of the manure nitrogen and 
phosphorus may not be able to be assimilated by the farmland on which it was generated. As an example of 
the increasing concentration of production, from 1997 to 2007, the number of swine produced in the US 
increased by 45%, but the number of swine farms decreased by 30%; over 40% of all swine were produced in 
just two states, Iowa and North Carolina. Also illustrating the regionalization, Alabama, Arkansas, and 
Georgia account for over 30% of U.S. broiler (chicken) production. 

Livestock and poultry manure can contain a variety of pathogens. Some are host-adapted and, therefore, not a 
health risk for humans. Others can produce infection in humans and are thus termed zoonotic. The more 
common zoonotic pathogens in manure include Escherichia coli 0157:H7, Campylobacter, Salmonella, 
Cryptosporidium parvum, and Giardia lamblia. Viruses can also be associated with manure, although less is known 
about their survival in manure. Survival of microorganisms in manure, soils, and water varies greatly (from 
days to as much as a year) depending upon the organism and the environmental conditions. Risks from 
manure-associated pathogens can arise when runoff, spills, or infiltration enable microorganisms to reach 
surface water or groundwater, or when land-applied manure, or irrigation water impacted by manure, comes 
into contact with food crops. The level of risk to humans depends upon a number of factors that dictate how 
readily the microorganisms are transported through the environment and how long they remain infectious, as 
well as the numbers of microbes and their infectious doses. Most outbreaks of waterborne and foodborne 
gastrointestinal illness, even those caused by zoonotic pathogens, are attributable to human fecal 
contamination, although agricultural sources have been implicated in a number of cases. With current 
surveillance, the degree to which manure-related pathogens may be involved in outbreaks is poorly 
understood due to difficulties in identifying etiologic agents and sources of contamination, and also because 
many cases of illness go unreported.  

It is estimated that most (60%-80%) livestock and poultry routinely receive antimicrobials. Antimicrobials 
may be administered to treat and prevent diseases and outbreaks, or at sub-therapeutic levels to promote 
animal growth and feed efficiency. The U.S. Food and Drug Administration (USFDA) reported that 28.8 
million pounds of antimicrobials were sold for animal use in 2009; some estimates suggest this is four times 
greater than what was used for human health protection during that same year. However, available data are 
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limited and detailed use estimates vary. The overuse and/or misuse of antimicrobials (in general) can facilitate 
the development and proliferation of antimicrobial resistance, an issue of concern for animal and human 
health protection. Research indicates that antimicrobial use in livestock and poultry has contributed to the 
occurrence of antimicrobial-resistant pathogens found in livestock operations and nearby environments. 
USDA surveys reported that 74% of Salmonella and 62% of Campylobacter isolates from swine manure were 
resistant to two or more antimicrobials. Most antimicrobial resistance related to human health is likely the 
result of overuse and misuse of certain medications in humans. The overlap between livestock and human 
antimicrobial use is also recognized as an area of concern for human health because the effectiveness of these 
medications in treating human infections may be compromised. The USFDA banned the use of 
fluoroquinolones in poultry in 2005 because of human health concerns. The extent to which antimicrobial-
resistant human infections are related to the use of antimicrobials in livestock and poultry, is unclear and 
would benefit from further research.  

Hormones are naturally produced by, and in some cases artificially administered to, livestock and poultry. 
Beef cattle may be treated with hormones to improve meat quality and promote animal growth; dairy cows 
may be treated to control reproduction and increase milk production. An estimated 720,000 pounds of 
natural and synthetic hormones were excreted by livestock and poultry in 2000. Research indicates that 
hormones and their metabolites may be present in environments and surface waters proximal to livestock and 
poultry operations. While typically detected at low concentrations in water, hormones are biologically active at 
very low levels and are classified as endocrine disruptors. In aquatic ecosystems, hormones may affect the 
reproductive biology and fitness of aquatic organisms. Because hormones are excreted by all mammals, 
including humans, the majority of research has focused on hormone releases from waste water treatment 
plant discharges. Limited recent research suggests that exposure to hormones from livestock operations and 
manure may adversely impact the reproductive endocrinology of some fish. More research on the use, 
occurrence, fate, and transport of natural and synthetic hormones from production facilities and cropland 
treated with manure is necessary to fully understand their potential impact. 

Manure discharges to surface waters can be caused by rain events, spills, storage lagoon and equipment 
failures, or the improper application of manure, including application to frozen or saturated ground. In some 
cases, fish mortalities may be caused by oxygen depletion or ammonia toxicity from large loadings of manure. 
In addition, while cases are limited, nutrients from livestock and poultry manure have been indicated as a 
cause of harmful algae blooms in surface waters. Harmful algae blooms produce cyanotoxins that may be 
harmful to animals and aquatic life, as well as to humans when exposed in recreational waters or from 
drinking water supplies. Proper management and maintenance of lagoons, and minimizing winter land 
application of manure all help prevent manure discharges to surface waters. 

A combination of source water protection, manure management, and water treatment processes can help 
reduce surface water pollution and remove contaminants from drinking water. While most research has 
focused on pathogen removal during drinking water treatment, a limited base of recent research has provided 
some insight into antimicrobial and hormone removal. A stronger understanding of the prevalence and 
concentrations of antimicrobials and hormones in drinking water, as well as research on which treatment 
processes best remove these compounds, will help in planning strategies to minimize their consumption and 
any potential associated health effects. 

Good manure management practices, which include the beneficial use of treated manure, linked to sound 
nutrient management, can help to minimize many problems related to other contaminants. The USDA and 
their state partners provide technical and financial assistance, as well as conservation practice standards for 
nutrient and manure management. This report provides a brief introduction to existing programs. The review 
is not exhaustive, however it provides links to additional information for individuals working in water quality 
programs. 
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1. Introduction 

This Literature Review of Contaminants in Livestock and Poultry Manure and Implications for Water Quality was 
prepared as part of the United States Environmental Protection Agency’s (USEPA) ongoing efforts to better 
understand the environmental occurrence and potential effects related to contaminants of emerging concern. 
The report makes no policy or regulatory recommendations; it does identify information gaps that may help 
define research needs for USEPA and its federal, state and local partners to better understand these issues. 

Over the past 60 years the structure of American agriculture has significantly changed. Across all agricultural 
sectors, farm operations have expanded – farms have gotten larger and fewer in number. The shift from the 
“family farm” is perhaps most pronounced in the production of livestock and poultry. Since the 1950s, the 
production of livestock and poultry in the United States (U.S.) has more than doubled, however the number 
of operations has decreased by 80% (Graham and Nachman 2010). Food animal production has evolved 
from largely grazing animals and on-farm feed production to fewer and larger operations and increasingly 
more to concentrated facilities, often with animals raised in confinement (Ribaudo and Gollehon 2006, 
MacDonald and McBride 2009). This has been done, in part, to meet the demands for meat and animal 
products from a growing human population in the U.S. and abroad.  

The increase in concentration of livestock and poultry also leads to increased concentration of animal manure 
that must be managed. As production has shifted to much larger, more concentrated operations, livestock 
and poultry operations have become separated from the land base that produces their feed (Gollehon et al. 
2001). Historically, manure was used as fertilizer on the farm to provide nutrients for plant growth on the 
cropland, pasture or rangeland that, in turn, partly provided the feed for the animals raised on the farm. 
Manure can also improve soil quality, when managed appropriately as a fertilizer, where the producer 
considers the right rate, timing, source, and method of application (NRC 1993). However, while livestock 
manure can be a resource, it can also degrade environmental quality, particularly surface and ground water if 
not managed appropriately (Kumar et al. 2005). The geographic concentration of livestock and poultry can 
lead to concentrations of manure that may exceed the needs of the plants and the farmland where it was 
produced. A report from the U.S. Department of Agriculture’s Economic Research Service (USDA ERS) 
found that more than 60% of manure nitrogen and 70% of manure phosphorus cannot be assimilated by the 
farmland on which it is generated (Gollehon et al. 2001). Runoff related to manure is considered a primary 
contributor to widespread nutrient water quality pollution in the U.S., as described in the 2009 “An Urgent 
Call to Action” report generated by the Nutrient Innovations Task Group (see also Gollehon et al. 2001, 
Ruddy et al. 2006, Dubrovsky et al. 2010). 

While manure’s contributions to nutrient water quality impairment is perhaps its most widely recognized 
impact, manure and livestock management practices may now also be a source of other contaminants (see 
Table 1-1). Manure often contains pathogens (many of which can be infectious to humans), heavy metals, 
antimicrobials, and hormones that can enter surface water and ground water through runoff and infiltration 
potentially impacting aquatic life, recreational waters, and drinking water systems (Gullick et al. 2007, Rogers 
2011). The shift towards concentrated livestock production has led to other practices that can contribute 
contaminants other than nutrients to the environment. To improve animal production efficiency and 
counteract the greater potential susceptibility of disease in concentrated and confined living conditions, 
livestock and poultry may be treated with antimicrobials to treat or prevent diseases and infections or treated 
sub-therapeutically to promote animal growth (McEwen and Fedorka-Cray 2002). Some livestock and poultry 
also receive steroid hormones to promote animal growth and/or control reproductive cycles (Lee et al. 2007). 
Pesticides are used to control insect and fungal infestations and parasites as well as other pests. Heavy metals, 
such as zinc, arsenic, and copper are sometimes added as micronutrients to promote growth.  
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Table 1-1. Key pollutants from livestock operations and animal manure.
Pollutant Description of Pollutant Pathways to the 

Environment Potential Impacts 

Nitrogen  

Organic forms (e.g., urea) and inorganic 
forms (e.g., ammonium and nitrate) in 
manure may be assimilated by plants 
and algae.  

• Overland discharge 
• Leachate into ground 
water 
• Atmospheric deposition 
as ammonia 

• Eutrophication and harmful algal 
blooms (HABs) 
• Ammonia toxicity to aquatic life  
• Nitrate linked to 
methemoglobinemia  

Phosphorus  

As manure ages, phosphorus 
mineralizes to inorganic phosphate 
compounds that may be assimilated by 
plants.  

• Overland discharge 
• Leachate into ground 
water (water soluble forms)  

• Eutrophication and HABs 

Potassium  

Most potassium in manure is in an 
inorganic form available for plant 
assimilation; it can also be stored in soil 
for future plant uptake.  

• Overland discharge 
• Leachate into ground 
water  

• Increased salinity in surface 
water and ground water 

Organic 
Compounds  

Carbon-based compounds decomposed 
by micro-organisms. Creates 
biochemical oxygen demand because 
decomposition consumes dissolved 
oxygen in the water.  

 • Overland discharge  

• Eutrophication and HABs 
• Dissolved oxygen depletion, and 
potentially anoxia 
• Decreased aquatic biodiversity  

Solids  Includes manure, feed, bedding, hair, 
feathers, and dead livestock.  

• Overland discharge 
• Atmospheric deposition  

• Turbidity 
• Siltation  

Salts  

Includes cations (sodium, potassium, 
calcium, magnesium) and anions 
(chloride, sulfate, bicarbonate, 
carbonate, nitrate).  

• Overland discharge 
• Leachate into ground 
water  

• Reduction in aquatic life 
• Increased soil salinity 
• Increased drinking water 
treatment costs 

Trace 
Elements  

Includes feed additives (arsenic, 
copper, selenium, zinc, cadmium), trace 
metals (molybdenum, nickel, lead, iron, 
manganese, aluminum), and pesticide 
ingredients (boron).  

• Overland discharge  
• Leachate into ground 
water 

• Aquatic toxicity at elevated 
concentrations  

Volatile 
Compounds 
Including 
Greenhouse 
Gases  

Includes carbon dioxide, methane, 
nitrous oxide, hydrogen sulfide, and 
ammonia gases generated during 
manure decomposition.  

• Inhalation 
• Atmospheric deposition 
of ammonia  

• Eutrophication 
• Human health effects 
• Climate change  

Pathogens  
Includes a range of disease-causing 
organisms, including bacteria, viruses, 
protozoa, fungi, prions and helminths.  

• Overland discharge 
• Potential growth in 
receiving waters  

• Animal, human health effects  

Antimicrobials 
Includes antibiotics and vaccines used 
for therapeutic and growth promotion 
purposes.  

• Overland discharge 
• Leachate into ground 
water 
• Atmospheric deposition  

• Facilitates the growth of 
antimicrobial-resistance 
• Unknown human health and 
aquatic life effects 

Hormones 
Includes natural and synthetic 
hormones used to promote animal 
growth and control reproductive cycles.  

• Overland discharge  
• Leachate into ground 
water 

• Endocrine disruption in fish 
• Unknown human health effects 

Other 
Pollutants 

Includes pesticides, soaps, and 
disinfectants. 

• Overland discharge  
• Leachate into ground 
water 

• Unknown human health and 
ecological effects 
• Potential endocrine disruption in 
aquatic organisms 

Adapted from USEPA (2002a) Exhibit 2-2. 
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Livestock and poultry operations and related manure management practices account for 18% of all human-
caused greenhouse gas emissions (Steinfeld et al. 2006); ruminant livestock and liquid manure handling 
facilities account for nearly 30% of methane emissions from anthropogenic activities (USEPA 2011a). Besides 
greenhouse gas emissions, air quality degradation, particularly from concentrated livestock and poultry 
operations, has been documented, related to releases of toxic as well as odorous substances, particulates, and 
bioaerosols containing microorganisms and human pathogens (Merchant et al. 2005). Air quality degradation 
has been related to human health concerns for workers in confined operations and also for neighbors to large 
facilities (Donham et al. 1995 and 2007, Merchant et al. 2005, Mirabelli et al. 2006).  

Recognizing the potential for human and ecological health effects associated with the other contaminants in 
manure, this report focuses on the growing scientific information related to contaminants of emerging 
concern – particularly pathogens, antimicrobials, and hormones in manure – and reviews the potential and 
documented human health and ecological effects associated with these manure contaminants. Many other 
groups and initiatives are focusing on nutrient water quality issues (i.e., Nutrient Innovation Task Group 
(NITG) 2009, Dubrovsky et al. 2010), including the relative contributions of animal manure. This report 
briefly discusses the magnitude of manure generation (which is often highly localized) for perspective on the 
relationship to these emerging contaminants and their prevalence in the environment, for major livestock 
types – beef and dairy cattle, swine, poultry and aquaculture. Sections that follow summarize information on 
pathogens, antimicrobials, and hormones, followed by a review of known or associated impacts related to 
manure. These sections are followed by a brief review of drinking water treatment methods that can help to 
deal with contaminants that may be related to manure (and other sources). And the last section of the report 
provides some direction to other resources and information on manure management. Following good manure 
management practices which include alternative uses of manure that are both economically and 
environmentally sustainable, linked to sound nutrient management, can help to minimize many problems 
related to other contaminants. The USDA NRCS provides technical and financial assistance as well as 
conservation practice standards for nutrient and manure management.  

This report is focused on manure and does not address other waste management issues related to livestock 
and poultry operations (e.g., disposal of dead animals, spoiled feed). The purpose of this report is to 
summarize publicly available literature for those involved with watershed protection and management and the 
linked efforts for source water protection and planning for drinking water systems. As noted in the report, 
there are very different levels of information available on many of these topics associated with manure. 
Hence, the report can also help to identify information gaps and guide research needs for the U.S. 
Environmental Protection Agency (USEPA) and other partners to better understand these issues.   
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2. Distribution of Livestock, and Manure Generation and Management  

2.1. Background 

Livestock and poultry production in the U.S. has changed significantly since the 1960’s, transitioning towards 
larger operations separated from the land base that produces their feed (Graham and Nachman 2010). Also, 
large operations now typically specialize in production of one animal type, often at one stage of its lifecycle 
(MacDonald and McBride 2009). For example, in swine production, hogs may be transferred from a farrow-
to-feeder farm during the initial life stages, to a feeder-to-finish farm and finally to a slaughter plant, rather 
than being raised at one facility (MacDonald and McBride 2009). The majority of animals are also now raised 
in confinement where feed is brought to the animal rather than the animals seeking feed in a pasture or on 
the range (Ribaudo and Gollehon 2006).  

Because of the shift in farming practices towards 
larger animal feeding operations, livestock and 
poultry production has become more 
regionalized, and large volumes of manure are 
oftentimes generated relative to smaller land areas 
for application (Gollehon et al. 2001). In some 
areas, the large quantity of manure generated by 
large operations relative to the small area 
available for land application magnifies the 
potential environmental and human health 
impacts associated with manure runoff and 
discharges to surface water and ground water.  

The mass of manure generated is related to the 
mass, or size of the animals involved. For 
example, an average 160-pound human produces 
approximately two liters of waste per day (feces 
and urine), whereas an average 1,350-pound 
lactating dairy cow generates 50 liters of manure 
(including urine) per day (Rogers 2011). Most 
animal manure is applied to cropland or grasslands without treatment. Nutrients may be assimilated by the 
growing plants on cropland and grassland (Graham and Nachman 2010). Through manure storage, handling, 
and land application, the contaminants associated with manure (i.e., pathogens, antimicrobials, hormones, 
etc.; see Table 1-1) have the potential to enter the environment (Kumar et al. 2005, Lee et al. 2007, PCIFAP 
2008).  

 In 2007, 2.2 billion livestock generated an 
estimated 1.1 billion tons of manure (as excreted).  
 
 In 1998, USEPA estimated that the livestock 
manure produced was 13 times greater than all the 
human sewage produced in the U.S.  
 
 From 1997 to 2007, the number of swine produced 
in the U.S. increased by 45%, but the number of swine 
farms decreased by over 30%, resulting in more 
concentrated manure generation. Over 40% of all 
swine were produced in just two states: Iowa and 
North Carolina. 
 
 Cattle (beef, dairy, and other) produce about 80% 
of all livestock manure in the U.S. – the top 10 
producing states produce about 56% of the total. 
 

2.2. Cattle, Poultry and Swine 

This report uses USDA’s 2007 Census of Agriculture livestock and poultry inventory counts to illustrate the 
distribution of the major animal types (beef and dairy cattle, swine, and poultry) in the U.S. and related 
manure generation. These tables presented below (and in Appendix 1), summarizing this information by state, 
are simply to provide perspective on the differences that are apparent around the U.S., and to provide insight 
on the magnitude of the issues at the state and regional level. These comparisons are made using standard 
conversion factors developed by the USDA’s Natural Resources Conservation Service (NRCS); livestock and 
poultry counts were converted to animal units (AU), which are a unit of measure based on animal weight 
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(1 AU = 1,000 pounds live animal weight) (see for example Kellogg et al. 2000, Gollehon et al. 2001). For 
example, one beef cow or steer equals one AU, whereas it takes 250 layer chickens to equal one AU. The 
amount of manure generated is directly related to animal weight. Therefore, converting animal counts to AUs 
allows for the estimation of livestock manure generation and is also a method for standardizing farm 
operation size across livestock types (Gollehon et al. 2001). (For further information on AU and manure 
generation calculations, refer to Appendix 1). Several USDA and United States Geological Survey (USGS) 
reports (i.e., Kellogg et al. 2000, Gollehon et al. 2001, Ruddy et al. 2006) have calculated livestock manure 
generation using the 1997 USDA Census of Agriculture data. Their estimates, and those presented in this 
report, are very similar in number, scope, and perspective. (These reports, and this current report, all use the 
same basic conversion factors noted, but the USDA reports also incorporate more detailed livestock 
marketing data). The USDA and USGS reports present results at a more detailed scale (i.e., county, 
watershed, or farm-level manure production), and have been focused on nutrients and nutrient management. 
Livestock and poultry distribution and manure generation are summarized below (more complete and 
detailed state-by-state livestock inventories and estimates of manure generation are tabulated in Appendix 1).  

In 2007, approximately 2.2 billion cattle, swine, and poultry were produced in the U.S. (USDA 2009a), 
generating an estimated 1.1 billion tons of manure (manure estimates used here are as excreted, wet-weight). 
Cattle include beef cattle, dairy cattle, and other cattle and calves (such as breeding stock). Swine include 
market hogs, which are sent to slaughter after reaching market weight, and breeder hogs, which are used for 
breeding purposes. Poultry includes chickens as broilers (raised for meat), and as layers (produce eggs), and 
turkeys. Note that the Census of Agriculture numbers do not account for all the marketing of animals that 
takes place during a year, and end-of-year 2007 counts were used for analyses. Different than cattle, poultry 
have a high turnover rate throughout the year. For example, broiler chickens are typically sent to slaughter 
after five to nine weeks (MacDonald and McBride 2009). 

Table 2-1. Top ten states with the highest beef cattle production 
and associated manure generation in 2007. 

National 
Rank State Total Beef 

Cattle AUs 

Percent of 
Total Beef 

Cattle AUs* 

Total 
Estimated 

Tons 
Manure 

1 TEXAS 5,259,843 16.0% 60,488,195 

2 MISSOURI 2,089,181 6.4% 24,025,582 

3 OKLAHOMA 2,063,613 6.3% 23,731,550 

4 NEBRASKA 1,889,842 5.8% 21,733,183 

5 SOUTH DAKOTA 1,649,492 5.0% 18,969,158 

6 MONTANA 1,522,187 4.6% 17,505,151 

7 KANSAS 1,516,374 4.6% 17,438,301 

8 TENNESSEE 1,179,102 3.6% 13,559,673 

9 KENTUCKY 1,166,385 3.6% 13,413,428 

10 ARKANSAS 947,765 2.9% 10,899,298 

  Top Ten Subtotal 19,283,784 59% 221,763,516 

  U.S. TOTAL 32,834,801   377,600,212 

* Animal units (AUs) represent 1,000 pounds of live animal weight, or one beef 
cattle per AU (see Kellogg et al. 2000, Gollehon et al. 2001). See Appendix 1 
for complete listing of all states. Reference: Inventory data from USDA 2009a. 
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The changes in livestock and poultry production – the shift towards fewer, larger, more concentrated 
production facilities – has resulted in regional and local differences in the distribution of the 2.2 billion 
animals raised in the U.S. These differences will in turn relate to differences in the issues involved in manure 
management and the potential for environmental impacts of various contaminants. For example, beef cattle 
are produced predominantly in the Great Plains and Midwest. According to USDA’s 2007 Census of 
Agriculture, Texas alone accounts for 16% of U.S. beef cattle production with an estimated 60.5 million tons 
of manure generated – two and a half times greater than the amount generated by the second largest beef 
cattle producing state (Table 2-1). In contrast, swine are largely produced in Iowa and North Carolina, 
accounting for 27% and 16%, respectively, of total U.S. production (Table 2-2). Broiler production is 
predominantly based in the southern and eastern U.S., with Georgia, Arkansas, and Alabama accounting for 
nearly 30% of U.S. production. An estimated 20.3 million tons of manure from broiler chickens was 
generated in those three states in 2007 (Table 2-3).  

Table 2-2. Top ten states with the highest total swine (market 
and breeder hogs) production and associated manure 
generation in 2007. 

* Animal units (AUs) represent 1,000 pounds of live animal weight (see Kellogg 
et al. 2000, Gollehon et al. 2001). See Appendix 1 for complete listing of all 
states. Reference: Inventory data from USDA 2009a. 

Manure management is inherently a local issue, related to the number and type of animals, the land base for 
application of the manure, the type of operations (i.e., confined feeding operations), and many management 
factors. Detailed information on all these factors is more difficult to come by, and such estimates are not the 
purpose or within the scope of this report. (The USDA’s Census of Agriculture also does not provide this 
information (Gollehon et al. 2001)). However, in 2002, a comprehensive review of state livestock production 
programs was conducted on behalf of USEPA to provide estimates of the number of Animal Feeding 
Operations (AFOs) and Concentrated Animal Feeding Operations (CAFOs) in each state (Tetra Tech, Inc. 
2002). According to that study, the states that had the most AFOs with more than 1,000 AUs were Iowa, 
North Carolina, Georgia, and California.  

 

National 
Rank State Total 

Swine AUs 

Percent of 
Total Swine 

AUs* 

Total 
Estimated 

Tons 
Manure 

1 IOWA 2,409,994 27.0% 31,912,337 

2 NORTH 
CAROLINA 1,382,252 15.5% 17,056,820 

3 MINNESOTA 999,762 11.2% 12,767,962 

4 ILLINOIS 607,844 6.8% 7,289,960 

5 INDIANA 486,599 5.5% 6,140,286 

6 NEBRASKA 462,548 5.2% 5,543,892 

7 MISSOURI 435,930 4.9% 5,252,950 

8 OKLAHOMA 367,821 4.1% 4,140,186 

9 KANSAS 256,349 2.9% 3,171,100 

10 OHIO 243,700 2.7% 3,066,558 

 Top Ten Subtotal 7,652,800 86% 96,342,051 

 U.S. TOTAL 8,910,943  111,256,177 
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Table 2-3. Top ten states with the highest broiler chicken 
production and associated manure generation in 2007. 

National 
Rank State 

Total 
Broiler 

AUs 

Percent of 
Total Broiler 

AUs* 

Total 
Estimated 

Tons 
Manure 

1 GEORGIA 517,363 14.7% 7,744,926 

2 ARKANSAS 444,830 12.6% 6,659,104 

3 ALABAMA 391,953 11.1% 5,867,541 

4 MISSISSIPPI 330,982 9.4% 4,954,799 

5 NORTH CAROLINA 329,498 9.4% 4,932,592 

6 TEXAS 260,686 7.4% 3,902,473 

7 MARYLAND 143,964 4.1% 2,155,138 

8 DELAWARE 112,291 3.2% 1,680,999 

9 KENTUCKY 109,399 3.1% 1,637,707 

10 MISSOURI 102,537 2.9% 1,534,984 

  Top Ten Subtotal 2,743,505 78% 41,070,264 

  U.S. TOTAL 3,522,083   52,725,576 

* Animal units (AUs) represent 1,000 pounds of live animal weight, or 455 
broilers per AU (see Kellogg et al. 2000, Gollehon et al. 2001). See Appendix 
1 for complete listing of all states. Reference: Inventory data from USDA 2009a. 

While manure use and management is a local issue, the state data can also provide some illustrations and 
valuable perspectives. Table 2-4 summarizes the top ten states related to manure production (this is the sum 
of the AUs for all livestock, swine, and poultry, and the estimated manure production, as excreted; see 
Appendix 1). As might be expected, the list is comprised of the major agricultural states, including Texas, 
Iowa, and California. Texas accounts for about 12% of the AUs and manure produced in the U.S. Total AUs 
and manure are dominated by beef and dairy numbers because of their body size. Nationally, cattle were 
responsible for nearly 83% of total livestock manure generation in 2007, followed by swine (10%) and poultry 
(7%). Refer to Appendix 1 for complete livestock and poultry production and manure generation tables.  

As discussed, many of the concerns for environmental impacts of manure generation relate to settings where 
there is a large mass of manure but a relatively small land base for application of the manure. Even at the 
state level, these differences can be illustrated. The top livestock states, such as Texas, California, and Iowa 
(Table 2-4) also have large areas of farm land. Presenting total manure generation on a farmland area basis 
paints a different picture. Table 2-5 shows the state level estimate for tons of manure generated per farmland 
acre. Smaller states along the eastern seaboard rise to the top of the list; these states are key poultry and swine 
producing states but have far more limited farmland than the major farm states. (This tabulation divides the 
total estimated manure for livestock and poultry by the acreage for “land in farms” from the 2007 Census of 
Agriculture (USDA 2009a). “Land in farms” is defined by the USDA (2009a) as primarily agricultural land 
used for grazing, pasture, or crops, but it may also include woodland and wasteland that is not under 
cultivation or used for grazing or pasture, provided it is on the farm operator’s operation. This is an 
oversimplification at the state level: land in farms is an overestimate of the actual land likely available for 
application of manure; manure as excreted is likely an overestimate of the mass of manure to be handled, 
dependent on the management practice. However, it illustrates the differences that are inherent in the 
distribution of the different types of livestock and poultry settings around the U.S.  
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Table 2-4. Top ten livestock and poultry manure producing 
states in 2007. 

National Rank State Total AUs 
Percent of 
Total U.S. 
Manure 

Total 
Estimated 

Tons Manure 

1 TEXAS 11,109,770 11.5% 128,048,896 

2 CALIFORNIA 5,235,439 6.2% 68,496,143 
3 IOWA 5,586,515 6.1% 68,360,493 
4 NEBRASKA 5,235,899 5.3% 59,100,556 
5 KANSAS 4,932,902 5.0% 55,792,510 
6 OKLAHOMA 4,571,012 4.7% 52,036,892 
7 MISSOURI 4,178,962 4.3% 48,070,611 
8 WISCONSIN 3,213,092 3.8% 42,531,594 
9 MINNESOTA 3,268,570 3.6% 39,816,914 

10 SOUTH DAKOTA 3,179,772 3.3% 36,358,712 

 U.S. TOTAL 92,969,509  1,113,232,385 
 * Data estimated from USDA’s 2007 Census of Agriculture livestock counts 
converted to animal units, following USDA’s NRCS methodology. Reference: 
USDA 2009a. 

Table 2-5. Top ten states with the highest manure generation in 
2007 on a farmland area basis. 

National Rank State 
Estimated Tons 
Manure/Acre 

Farmland* 
1 NORTH CAROLINA 3.85 
2 DELAWARE 3.81 
3 VERMONT 3.05 
4 PENNSYLVANIA 2.99 
5 WISCONSIN 2.80 
6 CALIFORNIA 2.70 
7 NEW YORK 2.66 
8 MARYLAND 2.23 
9 VIRGINIA 2.22 

10 IOWA 2.22 
* Refer to Appendix 1 for further description on 
livestock manure generation calculations. Reference: 
USDA 2009a. 

The way in which livestock and poultry are raised differs by animal type as well as the size of the production 
facility. Chapter 8 provides further information on manure management programs and strategies. Beef cattle 
tend to be raised outdoors in pens or corrals, where the manure accumulates and is scraped up along with any 
bedding materials and soil (in pens), stored in a facility, or stockpiled until it can be land applied on or off-site 
(USEPA 2009a). In larger, concentrated operations, drainage ditches may flow through beef cattle operations, 
discharging stormwater, manure, animal feed, bedding materials, and other waste to a nearby collection pond 
or lagoon (Gullick et al. 2007). Dairy cows may be housed in tie stall barns, free stall barns, or outdoor open 
lots (USEPA 2009b). Dairy cow manure may be scraped from indoor barns and temporarily stored in a solid 
stack in steel or concrete tanks, or flushed from barn surfaces and discharged to lagoons (Zhao et al. 2008). 
Swine are typically housed over slatted floors, allowing manure to be washed down and routinely flushed out 
of the housing facility (Gullick et al. 2007). Swine manure may be flushed to an underground pit (57% of 
operations), a lagoon (23% of operations), or another storage area, like a manure pile (20% of operations) 
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(USDA 2002a). Poultry, including broilers, layers, and turkeys, are almost always raised indoors with manure 
accumulating and mixing with bedding material (Zhao et al. 2008). Most layers are housed in elevated cages, 
allowing manure to accumulate below or drop onto a conveyer belt that removes the manure from the 
building (Gullick et al. 2007). Manure from layers is typically washed from the housing facility to a storage pit 
(Zhao et al. 2008).  

Swine and dairy cow production, in particular, have become increasingly concentrated. Between 1997 and 
2007, there was a 33% decrease in the number of swine farms yet a 45% increase in the number of swine 
processed (USDA 2009a). As shown in Table 2-2, 86% of all U.S. swine production in 2007 occurred in the 
top ten swine producing states, and the top five states alone account for over two-thirds of U.S. production. 
From 1997 to 2007 there was a 44% decrease in the number of dairy farms in the U.S., yet the number of 
dairy cows has remained relatively level, increasing by 1% during that time period (USDA 2009a).  

2.3. Aquaculture 

Aquaculture is a unique component of commercial animal production, very directly related to water 
resources, and it is also discussed in this report where information is available. The aquaculture sector of U.S. 
agriculture has been steadily increasing, with a rise in demand for seafood coinciding with declining wild fish 
and shellfish populations; in providing controlled conditions it may offer production advantages of selective 
breeding as well as improved disease control (Cole et al. 2009). The USDA’s 2005 Census of Aquaculture 
reported over 4,300 aquaculture farms in the U.S., covering nearly 700,000 acres (USDA 2006). Aquaculture 
operations may be either freshwater or saltwater, producing an array of aquatic organisms. Aquaculture 
products include food fish (e.g., catfish, salmon, carp), sport fish (e.g., bass, crappie, walleye), ornamental fish 
(e.g., goldfish, koi), baitfish (e.g., crawfish, fathead minnows), crustaceans (e.g., crawfish, lobsters, shrimp), 
mollusks (e.g., mussels, oysters), aquatic plants, and other animals (e.g., alligators, snails, turtles) (USDA 
2006). According to the USDA’s Aquaculture Census, production in 2005 was situated predominantly in the 
southern U.S., with Louisiana having the highest total number of freshwater and saltwater operations, as well 
as the most acres used for aquaculture (USDA 2006). Related to regionalized production and larger but fewer 
farms, in 2005, the top ten states alone accounted for 95% of the total U.S. aquaculture acreage (see Table 
2-6), but less than 50% of the nation’s aquaculture farms (refer to Appendix 1 for a complete table).  

Catfish production was the dominant commodity in U.S. aquaculture in 2005, with nearly one-third of 
production occurring in Mississippi (USDA 2006). Trout were the second largest commodity – the majority 
of which were produced in Idaho (USDA 2006). Catfish are typically raised in ponds, while trout are often 
reared in flow-through raceways. As defined by the USDA’s 2005 Aquaculture Census, flow-through 
raceways are long, narrow, confined structures in which the water flows into one end and exits the other 
(USDA 2006). Raceways can be closed systems, in which water flows through a series of ponds prior to 
discharging into a headwater pond that flows back into the system, or they can be directly linked with a river 
or stream, using the natural flow to flush water through the system and back into a stream. 

Waste produced in aquaculture consists of feces, excess feed, dead fish and other aquatic organisms, 
nutrients, antibiotics, hormones, pesticides, anesthetics, minerals, vitamins, and pigments (Gullick et al. 2007, 
Cole et al. 2009). As reviewed by Amirkolaie (2011), up to 15% of feed may be uneaten or spilled, and 
between 60% and 80% of dietary dry matter may be excreted in intensive aquaculture operations. Aquaculture 
waste may be managed by removing solids from the water via a settling basin or filtration system, after which 
the solids may be composted or applied to cropland as fertilizer (Gullick et al. 2007). 
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Table 2-6. Top ten aquaculture states in 2005. 

National 
Rank State Total # of 

Farms State Total Farm 
Acres 

1 LOUISIANA 873 LOUISIANA 320,415 

2 MISSISSIPPI 403 MISSISSIPPI 102,898 

3 FLORIDA 359 CONNECTICUT 62,959 

4 ALABAMA 215 ARKANSAS 61,135 

5 ARKANSAS 211 MINNESOTA 41,023 

6 WASHINGTON 194 ALABAMA 25,351 

7 NORTH 
CAROLINA 186 WASHINGTON 13,478 

8 MASSACHUSETTS 157 VIRGINIA 12,555 

9 VIRGINIA 147 CALIFORNIA 9,340 

10 CALIFORNIA 118 TEXAS 7,083 
Top Ten 
Subtotal  --   2,863   --   656,237  

U.S. 
TOTAL  --  4,309  --  690,543 

* See Appendix 1 for complete listing of all states and total aquaculture acreage. 
Reference: USDA 2006. 

2.4. Summary and Discussion 

Livestock production in the U.S. is a major industry, representing $154 billion in sales in 2007 – nearly a 55% 
increase since 1997 (USDA 1999, USDA 2009a). In 2007, 77.6 million cattle AUs (beef and dairy), 8.9 million 
swine AUs, and 6.4 million poultry AUs generated over 1.1 billion tons of manure (see Appendix 1; inventory 
data from USDA 2009a). Throughout the various stages of livestock production, considerable amounts of 
manure and associated contaminants can enter the environment, potentially impacting surface water and 
ground water, through runoff and discharges. According to the USDA, the shift towards large animal feeding 
operations and confined operations has resulted in the concentration of wastes and other changing 
production practices (MacDonald and McBride 2009). Livestock and poultry production has become more 
concentrated, and larger volumes of manure are generated relative to local land areas where it may be applied; 
with limited farmland available for manure application, the potential for environmental impacts is of 
increased concern (Gollehon et al. 2001). For example, despite the fact that dairy cow production remained 
relatively level between 1997 and 2007, the total number of dairy farms in the U.S. decreased by nearly half 
during that same ten year time period (USDA 2009a), indicative of the shift towards larger livestock 
production operations.  

The remaining chapters of this report focus on livestock excretion of some key contaminants (e.g., pathogens, 
antimicrobials, hormones), and their stability in the environment. Livestock manure is a source of pathogens 
that have the potential to cause infections in humans. Widespread livestock antimicrobial use has been shown 
to facilitate the growth of antimicrobial-resistant bacteria (WHO 2000), and there is evidence of a linkage 
between antimicrobial-resistant human infections and foodborne pathogens from animals (Swartz 2002). 
Hormones excreted by livestock also may contribute to risks to aquatic life, potentially impacting fish 
reproductive fitness and behavior (Lee et al. 2007, Zhao et al. 2008). Chapter 6 of this report provides a 
review and analysis of the potential human health and ecological impacts of these emerging contaminants 
associated with manure. 
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3. Pathogens in Manure 

Manure from livestock and poultry contains a variety of pathogens; some are highly host-adapted and not 
pathogenic to humans, while others can produce infections in humans (USEPA 2002b). Pathogens that are of 
animal origin but that can be transmitted to humans are termed “zoonotic” and include prions, viruses, 
bacteria, protozoa, and helminths (Rogers and Haines 2005). Some may infect one type of livestock, while 
others may infect several types of animals in addition to humans (Cotruvo et al. 2004). Zoonotic pathogens 
can have serious public health consequences and garner public attention when major outbreaks occur. Animal 
agriculture has been implicated as a possible source of contamination in a number of significant outbreaks of 
human illness (see Section 6.5).  

Zoonotic pathogens can be difficult to eradicate from livestock and poultry production facilities because 
some are endemic to the animal (Rogers and Haines 2005, Sobsey 2006). Furthermore, zoonotic pathogens 
may have a resistant stage in their life cycle (e.g., a cyst or spore) that enhances their survival in the 
environment and facilitates transmission to other animals or humans through ingestion of fecal-contaminated 
water or food. Zoonotic pathogens have the potential for transport to ground water and surface water and 
may be subsequently ingested through recreation or drinking water (see Section 3.4), with potential 
implications for human and animal health. They may also contaminate food crops through fecally-
contaminated runoff or irrigation water or by contact with soil to which manure has been applied (e.g., 
Pachepsky et al. 2012, Pachepsky et al. 2011, Rogers and Haines 2005) (see Section 6.5).  

This chapter will evaluate manure-associated pathogens that may cause human illness and the various factors 
contributing to human exposure. Sections 3.1 and 3.2 cover pathogen characteristics, infectious doses, and 
prevalence by livestock type for important select examples. Section 3.3 briefly discusses the occurrence of 
pathogens in surface water, ground water, and sediments. Survival of pathogens in various environmental 
media (manure, soil, sediment, and water) is discussed in Section 3.4, and transport in the environment is 
discussed in Section 3.5.  

3.1. Types of Pathogens Found in Livestock 

A number of pathogens are associated with fecal matter from livestock and poultry, but only a few pose a 
known or potential threat to humans, including (USEPA 2004a, Rogers and Haines 2005, Sobsey et al. 2006, 
Pappas et al. 2008, Bowman 2009): 

Bacteria: Escherichia coli (E. coli) O157:H7 and other shiga-toxin producing strains, Salmonella spp., 

Campylobacter jejuni, Yersinia enterocolitica, Shigella sp., Listeria monocytogenes, Leptospira spp., Aeromonas 

hydrophila, Clostridium perfringens, Bacillus anthraxis (in endemic area) in mortality carcasses 

Parasites: Giardia lamblia, Cryptosporidium parvum, Balantidium coli, Toxoplasma gondii, Ascaris suum and 

A. lumbricoides, Trichuris trichuria 

Viruses: Rotavirus, hepatitis E virus, influenza A (avian influenza virus), enteroviruses, adenoviruses, 

caliciviruses (e.g., norovirus) 

In addition to pathogens (and often in lieu of pathogens), environmental samples can be tested for microbial 
indicator organisms, which indicate the possibility of fecal contamination (and thus, the possibility of 
pathogens). Commonly used indicator organisms include fecal coliforms, E. coli, and enterococci (Perdek et 
al. 2003). Clostridium perfringens and coliphages also show promise as indicators because they are present in 
manure from all animals (e.g., Perdek et al. 2003) (C. perfringens is a spore-forming bacterium that is common 
on raw meat and poultry and is a common cause of foodborne illness (CDC 2011a)). Testing for indicator 
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organisms is more efficient and less expensive than testing for a suite of pathogens associated with livestock 
and poultry runoff. Indicator organisms have been detected in manure and slurry as well as in runoff (e.g., 
Thurston-Enriquez et al. 2005, Wilkes et al. 2009). Indicators can, however, have different survival and 
transport capabilities than pathogens and do not always correlate well with illness or with the pathogens 
themselves (Perdek et al. 2003). As rapid molecular genetic methods of pathogen detection and enumeration 
gain wider use, reliance on microbial indicators will lessen. In addition, research is ongoing to better 
understand the relationships between indicators, pathogens, and other environmental variables such as 
hydrological conditions and persistence in soils environments (e.g., Wilkes et al. 2009; Rogers et al. 2011). 

Table 3-1. Occurrence, infective doses, and diseases caused by some of the pathogens present in 
manure and manure slurries from cattle, poultry, and swine.

Pathogen 
Occurrence (% of positive manure 

samples)* Infective 
Doses 

Human Diseases and Symptoms 
Cattle Poultry Swine 

Bacteria 

Salmonella spp. 0.5 - 18 0 - 95 7.2 - 100 
100 -
1,000 cells 

Salmonella enteritis, Typhoid Fever, Paratyphoid 
fever (diarrhea, dysentery, systemic infections that 
spread from the intestinal tract to other parts of 
the body, abdominal pain, vomiting, dehydration, 
septicemia arthritis and other rheumatological 
syndromes)  

E. coli 0157:H7 3.3 - 28 0 0.1 - 70 5 -10 cells 

Enteric colibacillosis (diarrhea with or without 
bleeding), abdominal pain, fever, dysentery, renal 
failure, hemolytic-uremic syndrome , arthritis and 
other rheumatological syndromes  

Campylobacter 
spp. 

5 - 38 57 - 69 14 - 98 < 500 cells 

Campylobacter enteritis (diarrhea, dysentery, 
abdominal pain, malaise, fever, nausea, vomiting, 
septicemia, meningitis,, Guillain-Barré syndrome 
(neuromuscular paralysis), arthritis and other 
rheumatological syndromes 

Yersinia 
enterocolitica 

- - 0 - 65 
10,000,00
0 cells 

Yersiniosis (Intestinal infection mimicking 
appendicitis, diarrhea, fever, headache, anorexia, 
vomiting, pharyngitis, arthritis and other 
rheumatological syndromes)  

Listeria spp. 0-100 8** 5.9 - 20 
<10,000 
cells 

Listeriosis (diarrhea, systemic infections, 
meningitis headache, stiff neck, confusion, loss of 
balance convulsions miscarriage or stillbirth) 

Protozoa 

Cryptosporidium 
spp. 

0.6 - 23 6 - 27 0 - 45 
10 -1,000 
oocysts 

Cryptosporidiosis (infection that can be 
asymptomatic, cause acute but short-lived 
diarrheal illness, cause chronic diarrheal illness, or 
be quite severe and cholera-like, with cramping, 
abdominal pain, weight loss, nausea, vomiting, 
fever, pneumonia, biliary system obstruction and 
pain) 

Giardia 0.2 - 46 - 3.3 - 18 
10-25 
cysts 

Giardiasis (diarrhea, abdominal cramps, bloating, 
fatigue, hypothyroidism, lactose intolerance, 
chronic joint pain) 

References: Rogers and Haines 2005, Pachepsky et al. 2006, Bowman 2009, USEPA 2010a, Ziemer et al. 2010, and 
USDA 2007a, 2007b, 2009b, and 2010a. , Ho et al. 2007, Weber et al. 1995, Mohammed et al. 2009. 
* Percentage of manure samples testing positive for the pathogen. Range of minimum and maximum percentage as reported in the 
literature. ** Based on a single study. 
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Information on the prevalence, illnesses (primarily gastrointestinal), and infectious doses (numbers of 
organisms required to cause infection) associated with some of the bacterial and protozoan agents are 
provided in Table 3-1. Occurrence indicates the percentage of manure samples in which the pathogen was 
detected. The subsections below provide brief descriptions of selected bacterial, protozoan, and viral 
pathogens as well as summaries of the pathogens associated with each animal type.  

3.1.1.  Bacteria 

Below are brief summaries of five zoonotic pathogenic bacteria that can cause serious waterborne or 
foodborne illness and that are associated with animal manure: Salmonella, E. coli O157:H7, Campylobacter, 
Yersinia enterocolitica, and Listeria monocytogenes. This list is not comprehensive, but includes some of the 
organisms that figure prominently in illness and mortality.  

3.1.1.1.  Salmonella 

Nontyphoidal Salmonellae, the type of Salmonella typically associated with the human infection salmonellosis, 
are found in the gastrointestinal tracts of cattle, poultry, and swine. (The typhoid agents Salmonella typhii and 
paratyphi are specific to humans and are therefore not zoonotic). A higher prevalence of Salmonella has been 
detected in larger chicken, dairy cow, and swine animal feeding operations related to increased herd density 
and size as well as increased shedding of Salmonella (Bowman 2009, USEPA 2010a). Salmonella prevalence also 
varies with animal age and type (Soller et al. 2010). The infectious dose for Salmonella is estimated to range 
from 100 to 1,000 cells (Ziemer et al. 2010), and in 2009, nearly 50,000 cases of salmonellosis were reported 
in the U.S. (CDC 2011b), although that number does not distinguish between foodborne and waterborne 
cases.  

3.1.1.2.  E. coli O157:H7 

Most strains of E. coli bacteria are harmless and live in the intestines of healthy humans and other animals 
(Rosen 2000). E. coli O157:H7, however, is a pathogenic strain of the group enterohemorrhagic E. coli 
(EHEC). This strain is an emerging cause of waterborne and foodborne illness and has been implicated in a 
number of outbreaks (Table 6-3) (Gerba and Smith 2005). E .coli O157:H7 is especially dangerous to young 
children and the elderly. Similarly to Salmonella, a higher prevalence of E. coli O157:H7 has been detected in 
larger dairy cow and swine production operations (Bowman 2009). E. coli O157:H7 has been found to be 
more prevalent in the gastrointestinal system and manure of young calves, lambs, and piglets (Hutchinson 
2004, Soller et al. 2010) and appears to colonize cattle for one to two months (Rosen 2000). Prevalence tends 
to vary by season, increasing during warmer, summer months (Hutchison 2004) and decreasing in colder, 
winter months (Muirhead et al. 2006). In contrast to Salmonella, the infectious dose of E. coli O157:H7 is quite 
low, with estimates of 5 to 10 cells (Ziemer et al. 2010).  

3.1.1.3.  Campylobacter 

Campylobacter jejuni bacteria are commonly transmitted to humans via contaminated water and food (Perdek et 
al. 2003) and may co-occur with E. coli (AWWA 1999). Campylobacter prevalence appears to vary depending on 
the age of the animal, though conflicting results among reports suggest that other environmental (i.e., animal 
feeding operation size) and animal-specific factors likely influence prevalence. For example, Hutchison (2004) 
reported higher prevalence of Campylobacter in wastes generated by livestock containing young animals (calves, 
lambs, or piglets), whereas Soller et al. (2010) and USEPA (2010a) reported increased prevalence in older 
animals. Estimates for infectious dose in humans are generally < 500 organisms (Table 3-1) (Rosen 2000, 
Pachepsky et al. 2006, Bowman 2009). 
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3.1.1.4.  Yersinia enterocolitica 

Yersinia enterocolitica causes gastroenteritis and is generally known as a foodborne pathogen (Perdek et al. 2003), 
although Yersinia species are also found in water as well as wild and domestic animals (Rosen 2000). Yersinia 
enterocolitica has been detected in swine feces (Olson 2001). In particular, Yersinia enterocolitica O:3 is pathogenic 
to humans and has been found in the tonsils, oral cavities, intestines, and feces of up to 83% of pigs (Olson 
2001); pigs are thus considered a primary reservoir for this pathogen (Rosen 2000). The infectious dose may 
be in the range of millions of bacteria (Rogers and Haines 2005). Y. enterocolitica and other Y. enterocolitica-like 
organisms have been isolated from feces of pigs, cattle, and other animals (Brewer and Corbel 1983). 

3.1.1.5.  Listeria monocytogenes 

Listeria monocytogenes causes severe illness, including diarrhea and meningitis. This bacterium is resistant to 
adverse environmental conditions (i.e., heating, freezing, and drying). Pathogenic strains are found in 
ruminants in which they can cause disease (Bowman, 2009). Listeria monocytogenes is also found in poultry 
(Chemaly et al. 2008) as well as sheep, pigs, and other animals (Weber et al. 1995). Levels of Listeria spp. can 
vary by season; Hutchinson (2004) reports that it is more likely to be isolated during March to June 
(Hutchinson 2004). Husu et al. (2010) reported that prevalence in fecal samples is higher during the indoor 
season than when the animals are at pasture. According to the USFDA (2012a), the infectious dose for 
humans may vary widely and depends upon a number of factors, including the strain, susceptibility of the 
host, and the matrix in which it is ingested. It has been reported to be <10,000 (Table 3-1), but USFDA 
(2012a) notes that for susceptible individuals consuming raw or inadequately pasteurized milk, it may be as 
low as 1,000 cells. 

3.1.2.  Parasites 

Three selected types of illness-causing parasites that may be present in manure, Cryptosporidium parvum, Giardia 
lamblia, and helminthes (worms) are briefly discussed below. Cryptosporidium and Giardia cause gastrointestinal 
illness; infection with helminthes can cause problems that include pneumonia, cysts, or intestinal infections.  

3.1.2.1.  Cryptosporidium 

Cryptosporidium parvum is a protozoan parasite that can cause cryptosporidiosis, or gastric and diarrheal illness, 
in humans (Table 3-1) (Rose 1997). Cryptosporidiosis can be contracted through ingestion of small, hardy 
oocysts from fecally contaminated drinking water supplies, food, recreational waters, pools, and direct contact 
with animals (Perdek et al. 2003). There is currently no treatment for Cryptosporidiosis, and it can lead to 
fatality in vulnerable populations such as the immunocompromised. Cryptosporidium parvum is shed primarily 
by relatively young animals (Rosen 2000, Bowman 2009), and upper age estimates for shedding range from 30 
days (Rosen 2000) to six months (Atwill 1995). Prevalence is greater during the summer months (Garber et al. 
1994, Scott et al. 1994). Cattle can shed substantial quantities of oocysts; estimates include 10 million (Rosen 
2000) to more than one billion oocysts per gram of manure (USEPA 2004a), which is orders of magnitude 
higher than the infectious dose (Table 3-1) (Bradford and Schijven 2002, Pachepsky et al. 2006).  

3.1.2.2.  Giardia 

Giardia lamblia is the most common cause of protozoan infection in humans (Perdek et al. 2003), causing a 
gastrointestinal illness known as Giardiasis. Giardiasis can be treated with drugs, and it is not considered a 
fatal illness. Giardia lamblia forms a durable egg-like cell called a cyst through which infection is transmitted, 
typically via ingestion of fecal-contaminated water (Ziemer et al. 2010). Giardia may be present in cattle as 
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young as five days old, up to adults, although prevalence peaks when the calves are young. Prevalence has 
been reported to range from less than 14% to 100% in calves less than six months old (Rosen 2000, Soller et 
al. 2010). As with Cryptosporidium, the infectious dose for Giardia is low (10 to 25 cysts) (Pachepsky et al., 
2006), and Giardia cysts can be shed in large numbers. According to one study, concentrations of Giardia cysts 
can be over 1,000 cysts/g in swine lagoon wastewater (Ziemer et al. 2010).  

3.1.2.3.  Helminthes 

Helminthes are worms that may be parasitic in plants and animals or may be free-living (NRCS/USDA, 
2012). Parasitic worms of concern include Platyhelminthes (flatworms) and Nematoda (roundworms). Some 
(e.g., most flatworms) have complex lifecycles that require several hosts (Rogers and Haines 2005). The most 
common parasite in humans is Ascaris lumbricoides, a large parasitic roundworm for which humans are the 
definitive host (NRCS/USDA/2012, Ziemer et al. 2010). Important helminthes that infect livestock include 
Ascaris suum and Trichuris suis (cattle and pigs) (Bowman 2009). Ascaris suum is associated with swine in 
particular (Ziemer et al. 2010); its eggs are hardy and can survive in soil and feces for years (Olsen 2001). 
Illnesses caused by Ascaris sp. include pneumonia when the worms invade the lungs or intestinal infection 
(NRCS/USDA 2012). Infection of humans with zoonotic helminthes generally occurs via consumption of 
raw or undercooked meat rather than through exposure to feces (Ziemer et al. 2010); these organisms are not 
discussed further in this chapter. 

3.1.3.  Viruses 

A number of viruses, including prevalent enteric viruses that cause gastroenteritis, are present in livestock and 
poultry and have zoonotic potential. Below are brief descriptions of three common viruses: rotavirus, 
norovirus, and hepatitis E virus.  

3.1.3.1.  Rotavirus 

Rotavirus is an enteric virus that causes millions of cases of diarrhea in the U.S., primarily in infants and 
children less than two years of age (Perdek et al. 2003). It has been found in swine, cattle, lambs, and other 
animals (Cook et al. 2004). There is evidence for zoonotic transmission in that serotypes and genotypes of 
animal strains have been found in humans, and there is evidence for reassortment (mixing) of genetic material 
between human and animal rotaviruses (Laird et al. 2003, Cook et al. 2004, Ziemer et al. 2010). The estimated 
infectious dose for rotavirus is low (10 to 100 virus particles) (Grieg and Todd 2010).  

3.1.3.2.  Norovirus 

Noroviruses are enteric viruses that cause diarrhea in humans as well as livestock in swine and cattle. They are 
a leading cause of non-bacterial gastroenteritis, estimated to cause more than 90% of outbreaks worldwide 
(Wang et al. 2006). Swine are believed to serve as an important reservoir for human norovirus, which is 
closely related to porcine norovirus. Also, there may be reassortment between human and porcine strains 
(Mattison et al. 2007). A study by Wang et al. (2006) found that noroviruses are found only in finisher hogs, 
(those ready for slaughter), with a prevalence of 20%. The infectious dose is estimated at 10 to 100 virus 
particles (Moe et al. 1999).  

3.1.3.3.  Hepatitis E 

Hepatitis E virus (HEV) causes liver inflammation. Humans are the primary reservoir, but swine are also an 
important reservoir (Perdek et al. 2003, Kasorndorkbua et al. 2005). According to one study, up to 100% of 
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swine tested seropositive for HEV in commercial herds in the Midwestern U.S. (Meng et al. 1997). Another 
study identified HEV ribonucleic acid (RNA) in about 23% of hogs (Fernández-Barredo et al. 2006). Swine 
shed the virus for three to four weeks, primarily weaners (hogs being weaned from nursing) and hogs in their 
first month of feeding (Kasorndorkbua et al. 2005). Swine and human HEV are closely related (Meng et al. 
1997). Researchers have noted cross-species infections of human and swine HEV (e.g., Ziemer et al. 2010). 
The infectious dose is not known (PHAC 2010), nor is its survival in manure known (Ziemer et al. 2010).  

3.2. Pathogens by Livestock Type 

 Several of the major zoonotic pathogens, including those described in the previous section, are associated 
with more than one type of livestock, although the health risks that they pose may vary depending upon the 
species and prevalence. The following subsections briefly summarize which pathogens associated with cattle, 
swine, and poultry may cause illness in humans.  

3.2.1.  Cattle 

Beef and dairy cattle are carriers of several zoonotic 
pathogens including E. coli O157:H7, Cryptosporidium 
parvum, Giardia lamblia, Campylobacter, Leptospira, various 
enteroviruses, norovirus, Listeria monocytogenes, and 
Salmonella (Cotruvo et al. 2004, Bowman 2009) (Table 3-1). 
The prevalence of some pathogens has been found to be 
greater in larger herds (e.g., Bowman 2009, USEPA 2010a; 
subsections 3.1.1 and 3.2.1). Cattle are an important 
reservoir of E. coli O157:H7, and any herd may contain 
asymptomatic animals. Estimates of E. coli O157:H7 
prevalence vary widely. According to a study published for 
the World Health Organization (WHO), an estimated 30% 
to 80% of cattle carry E. coli O157:H7 (Cotruvo et al. 
2004). In contrast, a study of cattle in 13 U.S. states 
showed that less than 2% of cattle tested positive for the 
organism (Dargatz 1996). Other estimates range from 
about 3% to 28% (Table 3-1; see text box). Cattle are also considered to be a significant source of potential 
human infection with Giardia lamblia (Bowman 2009) and Cryptosporidium parvum (Table 3-1).  

E. Coli O157:H7 in Cattle 
 
E. coli is found frequently among cattle 
operations. A 1997 survey of 100 feedlots 
in the U.S. found E. coli O157:H7 in 63% 
of the feedlots tested. However, only 1.8% 
of manure samples tested positive at these 
feedlots. Another study found that as 
many as 28% of beef cattle were shedding 
E. coli. O157:H7, and more than 43% of 
carcasses tested positive for the bacterium 
(References: Hancock et al. 1997, Bowman 
2009). 

3.2.2.  Swine 

Swine are hosts to a large number of pathogens including Campylobacter, Yersinia enterocolitica, Giardia, Salmonella, 
Cryptosporidium, E. coli O157:H7, Leptospira, Balantidium coli, Listeria, and viruses (rotavirus, norovirus, HEV) 
(Perdek et al. 2003, Rogers and Haines 2005, Mattison et al. 2007, Ziemer et al. 2010, USEPA 2010a). A U.S. 
survey found that about 80% of pigs older than three months test positive for HEV (Bowman 2009). Swine 
urine is a potentially important source of Leptospira, which has been implicated in waterborne infections 
(Bowman 2009). Swine Cryptosporidia present a lower risk to humans because the species they carry are 
specifically adapted to swine as a host (USEPA 2010a). These pathogens may be transmitted to humans either 
through direct contact with swine waste (e.g., workers at an animal feeding operation) or indirectly through 
the environment (e.g., swimming in manure-contaminated water or consuming contaminated drinking water).  
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3.2.3.   Poultry 

 Salmonella and Campylobacter jejuni are highly prevalent among poultry in the U.S. (USEPA 2010a), and the 
serotypes are similar to those implicated in human infections (Ziemer et al. 2010; Rogers and Haines 2005). 
Campylobacter butzleri, now Arcobacter butzleri, has also been isolated in poultry (Houf et al. 2003). Chickens do 
not pose a risk for humans with respect to Cryptosporidium and Giardia; the Cryptosporidium species that infect 
chickens are a low risk to humans, and chickens do not appear to carry Giardia (USEPA 2010a). 

Campylobacter in Poultry 
Campylobacter is found in the intestines of both wild and domestic animals, especially poultry. Flocks may 
approach 100% infection rates in poultry facilities. Campylobacter is commonly (>50%) found in chicken 
manure and is also associated with swine and, to a lesser degree, cattle manure. The pathogen is typically 
transmitted via contaminated water and food. Campylobacter may co-occur with E. coli. (References: 
AWWA 1999, Cox et al. 2002, Perdek et al. 2003, USEPA 2010a).  

3.3.  Occurrence of Pathogens in Water Resources 

In the USEPA’s 2004 National Water Quality Inventory (USEPA 2009c), microbial contamination was a 
leading cause of impairment in rivers and streams, with agriculture identified as an important contamination 
source. Microbial constituents may reach surface water bodies via wet weather flows from animal feeding 
operations or areas where manure has been land applied or when lagoons are breached. A number of studies 
have specifically documented effects from pathogens and indicator organisms (see Section 3.1). For example, 
fecal coliforms and Streptococcus, both indicators, have been found in agricultural runoff (Simon and 
Makarewicz 2009), through which these microorganisms may reach surface water bodies, sometimes 
contributing to exceedances of water quality standards and possibly to exceedances of permit limits (Baxter-
Potter and Gilliland 1988, USEPA 2002b). Work by Kemp et al. (2005) documented Campylobacter in surface 
water due to runoff from dairy farming. In grazing areas, free access of cattle to streams allows manure to 
reach the water and has been associated with elevated stream bacterial concentrations, with up to 36-fold 
increases in E. coli reported in stream water samples compared to upstream levels (Schumacher 2003, Vidon 
et al. 2008, Wilkes et al. 2009). Among the protozoa, Cryptosporidium oocysts may be carried in runoff, 
especially after rain events, and Giardia cysts have been detected in surface waters as well as ground water 
(Cotruvo et al. 2004). A study of Giardia and Cryptosporidium in 66 surface water drinking water sources 
revealed Giardia cysts in 81% of raw water samples and Cryptosporidium oocysts in 87% of raw water samples 
(LeChevallier et al. 1991). Although in general, contamination of water bodies from viruses in manure is less 
well understood, some authors (e.g., Payment 1989, Rosen 2000, Ziemer et al. 2010) have noted that runoff 
or waste from lagoons can supply viruses to water bodies (Payment 1989, Rosen 2000, Ziemer et al. 2010). 
Microbial populations are also found in bottom sediments. They can be present in higher concentrations than 
in the overlying water column because of the tendency of microbes to associate with particles that settle and 
because of their improved survival in sediments (see subsection 3.4.2 on factors influencing pathogen 
survival) (van Donsel and Geldreich 1971, Davies-Colley et al. 2004). E. coli and fecal coliform concentrations 
in sediments have been reported as high as 105 colony forming units per 100 mL (Crabill et al. 1999). When 
resuspension occurs due to rainstorms or dredging, microorganisms can be released from sediments to the 
water column (Kim et al. 2010). Spikes in waterborne fecal indicator bacteria have been observed after rainfall 
(Cho et al. 2010).  

Although soil cover and the unsaturated zone provide protection to ground water with respect to pathogen 
contamination (see subsection 3.5.2), microorganisms can reach ground water. When they do, they may travel 
downgradient, with the rate of travel depending upon the geologic and hydrogeologic properties of the 
aquifer. Enteric viruses have been observed to be transported via ground water (Rogers and Haines 2005), 
and a nationwide survey of drinking water wells revealed enteroviruses in 15% of samples (Abbaszadegan et 
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al. 2003). Bacteria and Cryptosporidium oocysts are also believed to have the potential to be transported in 
ground water; one study documented E. coli contamination of ground water downgradient from an unlined 
cattle manure lagoon (Withers et al. 1998). Ground water in karst areas is particularly vulnerable to 
contamination because of the channelized nature of the rock, which allows rapid flow and may transport 
pathogens greater distances. While shallow unconfined aquifers are most vulnerable to contamination, deep, 
confined aquifers may also be vulnerable to pathogen contamination where there are fractures in the 
confining layer or from transport along poorly cemented wells (Borchardt et al. 2007).  

Table 3-2. Survival of selected bacterial and parasitic 
pathogens found in manure, soil, and water.

 Pathogen 
Survival (days)* 

Soil Water Manure 
Bacteria 

Salmonella spp. 16 - 196 35 to >186 20 to 250 

E. coli 0157:H7 2 to >300 35 to >300 50 to >300 

Campylobacter sp. 7 to 56 2 to >60 1 to 56 

Yersinia 
enterocolitica 10 to >365 6 to 448 10 to >365 

Listeria sp. <120 7 to >60 >240 

Protozoa 

Cryptosporidium 
spp. 28 to >365 70 to >450 28 to >400 

Giardia < 1 to 28 < 1 to 77 < 1 to 77 

*The range shows the shortest and the longest survival time the 
organisms can survive at different temperatures for all types of manure 
(cattle, swine and poultry) and water (surface, ground, and drinking 
water). References: Rogers and Haines 2005, and Bowman 2009. 

3.4.  Survival of Pathogens in the Environment 

The potential adverse impacts on humans from zoonotic pathogens is directly related to the organisms’ 
survival in various environmental media such as manure, soil, sediments, surface water, and ground water 
(Cotruvo et al. 2004). Survival of zoonotic pathogens in animal manure and in the environment can range 
from days to years (Ziemer et al. 2010) depending upon the characteristics of the pathogen and the 
environmental conditions (Rogers and Haines 2005). The survival capabilities of Cryptosporidium oocysts 
deserve particular mention because of their long survival times in the environment (Ziemer et al. 2010), their 
resistance to conventional drinking water disinfection processes (chlorine and chlorine dioxide; see Chapter 7) 
(Edzwald 2010), and the lack of any treatment for human infection. Cryptosporidium oocysts can remain viable 
in a range of environmental settings and can persist in damp conditions for months (Brookes et al. 2004, 
Ziemer et al. 2010). 

The persistence of pathogens in environmental media depends on environmental conditions and the survival 
characteristics of the microbes present. The factors influencing pathogen survival include temperature, 
ultraviolet (UV) radiation, moisture, pH, nutrient availability, ammonia concentration in the medium, 
predation, and competition for nutrients (Rogers and Haines 2005). The sections below include a brief 
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overview of the factors that affect the survival of pathogens in manure, soil, sediments, and water, providing 
examples relevant to bacteria, protozoa, and viruses.  

3.4.1.  Manure 

Manure can provide a favorable environment for pathogen survival and even re-growth due to the availability 
of nutrients as well as protection from UV radiation, desiccation, and temperature extremes (Rogers and 
Haines 2005). Conversely, several factors promote die-off in manure, including predation, competition, and 
the concentration of inorganic ammonia (Rogers and Haines 2005). Temperature in particular is a critical 
factor in pathogen survival, with cooler temperatures generally enabling longer survival times. Bacterial 
pathogens such as Salmonella and E. coli O157:H7 can survive for several months in manure when 
environmental conditions are favorable (low temperatures, good moisture level) (Rogers and Haines 2005). 
Increased temperatures, on the other hand, hasten die-off. The extent of this effect varies by organism, but 
survival in manure generally drops markedly at temperatures exceeding 20 to 30°C compared with survival at 
cool temperatures (1 to 9°C) (Rogers and Haines 2005). This dependence of survival times on temperature 
results in seasonal trends; for example, a study of Salmonella typhimurium in swine slurry showed survival times 
of 26 days during summer and 85 days during winter (Venglovsky et al. 2009). As described further in 
Chapter 8, microorganisms can be inactivated when using certain manure management practices, such as 
composting, which produces elevated temperature (Olson 2001, Schumacher et al. 2003).  

The effects of freezing on pathogen survival vary by organism. Viruses can maintain infectiousness after 
freezing (Ziemer et al. 2010). Cryptosporidium oocysts have been shown to survive freezing in manure and soil 
for more than three months to one year, but Giardia cysts are inactivated (Olson 2001, Rogers and Haines 
2005). Salmonella is also not inactivated by freezing (Olson 2001). However, the stress of repeated freeze-thaw 
cycles does generally reduce microbial survival (Rosen 2000).  

Compared to bacteria and protozoa, less research has been conducted on the survival of viruses in manure. 
The available literature, however, suggests that viruses may survive longer than bacteria (Rogers and Haines 
2005). For example, extended manure storage (two years) may be required to achieve a 4-log (10,000 fold) 
reduction in the concentrations of some viruses such as rotavirus (Pesaro et al. 1995). More research is 
needed on virus survival in manure given the potential for viruses to enter into soil when manure is spread on 
land and there is a possibility of transport to water and drinking water sources via runoff. 

3.4.2.  Soils 

In soils, pathogen survival is influenced by temperature, moisture content, pH, predation, nutrient availability, 
competition with native soil microorganisms, and organic matter content (Rosen 2000, Unc and Goss 2004). 
Aside from temperature, moisture exerts an important control, with increased moisture promoting survival 
(Reddy et al. 1981, Unc and Goss 2003, Venglovsky et al. 2009). Fecal coliform bacteria survive longer in 
organic soils than in mineral soils, possibly due to the greater capacity of organic soils to hold water (Unc and 
Goss 2003). Desiccation decreases the survival of Cryptosporidium, Giardia, fecal bacteria such as Campylobacter 
(Olson 2001, Rogers and Haines, 2005, Bowman 2009), and viruses (Bosch et al. 2006). Predation by native 
soil organisms can contribute to pathogen removal and has been identified as one of several biological factors 
in pathogen inactivation that merit further study (Bosch et al. 2006, Rogers and Haines 2005). For viruses, 
survival in soils has been found to be increased by adsorption to soil as well as decreased soil pH; the pH 
effect is likely due to greater adsorption of viruses to particles at lower pH (Hurst et al. 1980). For bacteria, 
however, low pH reduces survival (Unc and Goss 2004).  

Exposure to UV light from direct sunlight, such as during land application, can contribute to microbial die-
off and is discussed further below. In manure and in soil, microorganisms will associate with particulates, 
where they are protected from sunlight within the soil profile (e.g., Thurston-Enriquez 2005), especially if 
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manure is worked into soil during application. At the soil surface, however, microbes will be vulnerable to 
inactivation due to sunlight as well as desiccation (Tyrrel and Quinton 2003).  

3.4.3.  Sediments 

Bottom sediments in manure lagoons or natural waters can serve as a very effective reservoir for pathogens 
because the sediment environment provides moisture, soluble organic matter, and nutrients as well as 
protection from UV light, desiccation, and predation by protozoa (Rogers and Haines 2005, Cho et al. 2010, 
Kim et al. 2010). Microorganisms can survive in this environment for long periods of time; fecal bacteria have 
been shown to survive in sediments from weeks to months (Schumacher et al. 2003, Cho et al. 2010).  

3.4.4.  Water Resources 

Pathogen survival in water depends upon a variety of factors including water quality (e.g., turbidity, dissolved 
oxygen, pH, organic matter content) and environmental conditions (i.e., temperature, predation by 
zooplankton). Survival times for Giardia and Cryptosporidium can be quite long (Ziemer et al. 2010); 
Cryptosporidium oocysts can survive from months to more than a year in cold water (5°C) (Ziemer et al. 2010; 
Olson 2001, Cotruvo et al. 2004, Rogers and Haines 2005). Giardia cysts survive less than 14 days at 25°C but 
could survive up to 77 days at 4 to 8°C (Ziemer 2010). Enteric viruses, such as the hepatitis E virus and 
hepatitis A virus tend to be stable in water, especially in colder temperatures (Cotruvo et al. 2004). 

Some bacteria (e.g., Campylobacter and E. coli) can enter a viable but non-culturable state, in which the 
bacteria’s metabolism slows and it cannot be grown in culture media, but it retains infectiousness (Perdek et 
al. 2003). The viable but non-culturable state can be brought about by low temperatures and stress from 
starvation, but the cells will reactivate under favorable conditions (e.g., increased temperature). This state has 
implications for monitoring and may cause contamination to be missed during sampling if culture methods 
are used for analysis.  

As with pathogen survival in manure and soil, exposure to UV light is a key factor in bacterial, viral, and 
protozoan die-off in surface waters (Rosen 2000, Cotruvo et al. 2004, Fong and Lipp 2005). For example, UV 
light can cause a reduction of up to four orders of magnitude in the viability of Cryptosporidium (Bowman 
2009). Ultraviolet light has also been demonstrated to be effective against human enteric viruses and 
bacteriophages (Kapuscinski and Mitchell 1983, Fujioka and Yoneyam 2002, Battigelli et al. 1993). Greater 
turbidity of the water, however, affords microorganisms some protection from UV light, and an aquifer 
environment also protects pathogens against UV exposure and facilitates their survival in ground water. 

3.5.  Transport of Pathogens in the Environment 

Pathogens and indicator organisms associated with manure can be transported to surface water and ground 
water through runoff, discharges, infiltration, and atmospheric deposition (Jawson et al. 1982, USEPA 2002b, 
Soupir and Mostaghimi 2011). Lagoon spills and flooding of constructed treatment wetlands during severe 
rainstorms or lagoon leaks and equipment failures during dry weather may also release waste and associated 
pathogens into the environment (Marks 2001, USEPA 2002b, Rogers and Haines 2005). Tile drainage may 
also provide a route for microbes in ground water to reach surface waters (Rogers and Haines 2005). The 
sections below briefly discuss considerations related to transport in runoff, soil infiltration, and transport in 
ground water. 
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3.5.1.  Runoff and Transport to Surface Water 

A key mechanism of pathogen transport to surface waters is via runoff (overland flow from rain or snowmelt, 
or releases from manure pond leaks/overflows). During a rain event, for example, the partitioning of flow 
between surface runoff and infiltration through the soil depends upon a number of factors. Storm intensity 
and duration, soil hydraulic characteristics (e.g., permeability, antecedent moisture and temperature), land 
slope, and soil cover have all been shown to influence runoff and therefore pathogen transport (Rosen 2000, 
USEPA 2002b). If rainfall intensity exceeds the capacity of the soil to infiltrate water, overland flow occurs, 
and microorganisms can be carried rapidly in surface runoff (Tyrrel and Quinton 2003, Unc and Goss 2003). 
Clay-rich soils also tend to promote surface runoff due to their low permeability. Additionally, bare soil with 
heavy animal traffic can contribute substantial pathogen loads to runoff through erosion of pathogen-laden 
soil particles (Rosen 2000).  

To be available for transport in runoff, pathogens are released from the manure. Most pathogens do remain 
associated with the fecal deposit during rain events (NRCS/USDA 2012). The amount of pathogens that are 
released from manure depends upon a number of factors related to the manure itself and the method of 
application. Important factors include the loading of pathogens in the manure, the pathogen types and 
survival characteristics, and the age and source of the manure. Aging can greatly reduce the amount of 
microorganisms that leach out of the manure, due at least in part to declines in the fecal loads in the manure 
with time and environmental exposure (NRCS/USDA 2012).  

The form of manure (solid versus liquid) may affect how easily pathogens reach waterways (e.g., Thurston-
Enriquez et al. 2005), with liquid application permitting ready transport via runoff. Also, the amount applied 
and the style and timing of application will have effects. If manure is applied to frozen ground or immediately 
before or after a rain event, there will be a greater chance for pathogen transport in runoff. There is 
uncertainty and limited information, however, regarding whether the method of application (surface 
application vs. injection) affects runoff quality. Injection may limit runoff from the surface, but UV radiation, 
heat, and desiccation on the surface would promote die-off. Tyrrel and Quinton (2003) note that some 
studies have shown no difference in water quality but that their own unpublished data for small scale rain 
simulation events showed greater (10-fold) fecal coliform transport if waste is surface-applied.  

Once pathogens and indicator organisms reach rivers and streams, their transport will be governed by a 
number of factors including channel morphology, streambed composition, and turbulence and flow regimes 
(NRCS/USDA 2012). Transport of up to 21 kilometers has been reported for bacteria that were 
experimentally added to a stream. Microorganisms can be transported either as free organisms (Soupir and 
Mostaghimi 2011) or associated with soil or manure particles (USEPA 2002b, Pachepsky et al. 2006, Bowman 
2009), with free cells in suspension having the potential to travel farther because their small size minimizes 
settling (Tyrrel and Quinton 2003). Free-living organisms may be added to the streambed sediments when 
water infiltrates into the streambed (NRCS/USDA 2012).  

The amounts of pathogens that become associated with particulates in runoff and surface waters will vary by 
organism, source, and the particulates available. Studies of stormwater as well as stream and estuarine settings 
have reported 15% to 35% of bacteria to be associated with particles (Characklis et al. 2005, Cizek et al. 2008, 
Suter et al. 2011). Also, large fractions of Giardia and Cryptosporidium (60% and 40%, respectively) have been 
found to be bound to sediment in streams (Cizek et al. 2008). Microorganisms attached to larger soil particles 
may settle, especially in quiescent waters, contributing to pathogen loads in bottoms sediments (Rogers and 
Haines 2005). Microorganisms associated with colloids (very small particles that do not settle) will continue to 
be transported downstream. 
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3.5.2.  Transport through Soil to Ground Water 

Transport through the soil profile and in ground water involves an extremely complex interplay of physical 
and chemical processes that depend upon the size and surface properties of the microorganism; the 
composition, mineral surface properties, and texture of the soil or aquifer material; the composition of the 
aqueous medium; and the hydraulic conditions (e.g., saturated vs. unsaturated flow). The following 
subsections briefly describe some of the features controlling microbial transport and retention.  

3.5.2.1.  Physical Processes (Filtration and Flow through Soil) 

Soil generally provides some degree of protection to ground water resources from pathogens by retaining 
them through physical processes (straining/filtering) and/or through adsorption, particularly in the upper 
layers of the soil (see subsection 3.5.2.2) (Bicudo and Goval 2003). Fine-grained soils, such as those with 
greater silt and clay, are most effective at filtering larger bacteria and protozoa (Rosen 2000, Jamieson et al. 
2002). Because of their small size, viruses are less likely to be retained in the soil by filtration than bacteria or 
protozoa (Rosen 2000, USEPA 2004a), although they may be removed by adsorption (see subsection 3.5.2.2). 
Their small size also renders viruses relatively mobile in ground water (USEPA 2004a).  

During heavy rainfall, transport through the soil may be rapid if there is enough water to fill the pore spaces, 
and microbes may reach the water table more quickly than during lighter rainfall (Unc and Goss 2003, Rosen 
2000, USEPA 2004a). Preferential transport may occur through macropores, wormholes, and root channels 
(Jamieson et al. 2002, USEPA 2004a), bypassing the filtering effect of the soil matrix (Rosen 2000). 
Wormholes and root channels can be reduced by conventional tillage, but they are not disturbed by 
conservation tillage or in pasturelands (Bowman 2009). Conditions especially conducive to microbial 
contamination of ground water include a combination of recent manure application on land with coarse, 
sandy soil or soil with macropores and a shallow water table (USEPA 2004a, Bowman 2009). Once in ground 
water, pathogen transport may be particularly rapid in fractured rocks or karst areas because of large channels 
in the rock.  

3.5.2.2.  Retention by Adsorption in Soil and Aquifers 

Adsorption/desorption interactions are extremely important in governing the mobility of microbes. For 
example, viruses may be removed by adsorption in the first few inches of soil during infiltration, although 
rainfall can later cause desorption of viruses from the soil, allowing for continued transport and continued 
contamination (Landry et al. 1979, Goyal and Gerba 1979). Parasites may also be retained. In an experimental 
study with intact soil cores, Cryptosporidium parvum oocysts were mostly retained in the soil within the upper 
0.75 inch of soil (Mawdsley et al. 1996), although the authors note that the study was done using purified 
oocysts, which may not be representative of oocysts in the environment. A number of studies have focused 
on understanding bacterial sorption to soils and aquifer sediments, with soil and ground water chemistry both 
playing important roles (e.g. Hendricks et al. 1979, Scholl and Harvey 1992, Banks et al. 2003). 

The soil and aquifer characteristics that promote microbial adsorption are: a high clay content, high iron 
oxyhydroxide and aluminum oxide content, high organic matter, and pH below 7 (e.g., Goyal and Gerba 
1979, Rosen 2000). Bacteria tend to adsorb well to ferric oxyhydroxide coatings on clay minerals or quartz 
through electrostatic attraction (Mills et al. 1994). Organic carbon in the soil contributes to retention of 
viruses and bacteria due to hydrophobic partitioning (e.g., Rogers and Haines 2005). Furthermore, manure 
application changes soil pH and adds salts as well as soluble and insoluble organic compounds, altering 
properties of both the soil and microbes and potentially affecting retention of microbes by the soil (Unc and 
Goss 2004).  
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Soil water or ground water characteristics that affect adsorption include pH, ionic strength, divalent cation 
concentrations, and dissolved organic carbon. Adsorption of viruses to soil particles is enhanced by low pH 
or increased ionic strength of the water (Rogers and Haines 2005). For bacteria, an increase in ionic strength, 
particularly due to high divalent cation concentrations, has been shown to increase retention in a sandy 
medium (e.g., Mills et al. 1994). Dissolved organic matter, on the other hand, has been found to hinder virus 
adsorption (e.g., Goyal and Gerba 1979, Lance and Gerba 1984). If application of liquid manure or leaching 
of solid manure by rainfall changes the ionic strength and/or organic carbon content of the soil water or 
ground water, the capability of the soil or aquifer system to retain microorganisms may change.  

3.6. Summary and Discussion 

Livestock and poultry manure can carry an array of 
zoonotic pathogens, which can be transported to 
recreational and drinking water resources. The most 
common pathogens of concern are E. coli 0157:H7, 
Campylobacter, Salmonella, Cryptosporidium parvum, and 
Giardia lamblia. Other zoonotic organisms include 
Listeria and Yersinia, and several viruses may have 
zoonotic potential (see text box). Infectious doses 
vary widely among pathogens, and some doses are 
very low, especially those for E. coli O157:H7 (5 to 
10 cells) and the protozoa Cryptosporidium parvum and 
Giardia lamblia (as low as 10 cysts or oocysts; Table 
3-1).  

Minimizing the potential for human illness from pathogens in manure requires understanding the survival 
characteristics of the various pathogens. Survival times in manure and in the environment can range from 
days to years depending on the pathogen, the medium, and environmental conditions. Among the common 
zoonotic pathogens, however, Cryptosporidium is noteworthy because of its persistence, resistance to 
disinfection, and the lack of treatment for the illness it causes. It has been the causative agent of several large 
outbreaks for which manure has been identified as a possible source. Less is known about virus survival, and 
continued research is needed on virus occurrence, survival, and transport in environmental media. 

Because of the different survival capabilities of the various pathogens, different manure management 
methods may be needed depending upon the pathogens anticipated; this is an area where further research is 
warranted. Composting of manure, especially when properly aerated, is an effective management practice that 
can generate the heat needed to inactivate a number of pathogens, including Salmonella, Campylobacter, E. coli, 
and protozoa. Ultraviolet light promotes die-off, and spreading manure on the surface during land application 
can promote greater die off through exposure to UV light and desiccation, although the manure is more 
susceptible to mobilization via runoff. Additional discussion of management methods is provided in 
Chapter 8.  

Transport of pathogens may occur via runoff, air deposition, or infiltration into soils. The likelihood of 
significant transport of pathogens in runoff is increased where soils have low permeability or moderate to 
high antecedent moisture conditions, temperatures are below freezing, there is tile drainage, the slope of the 
land is steep, and rainfall is intense. Timing of manure land application is an important factor in minimizing 
pathogen transport via runoff. For example, avoiding application on frozen or snow-covered ground, during 
early spring runoff, when the land is saturated, or when the forecast calls for sufficient precipitation to 
produce runoff will help minimize pathogen loadings to surface water (Olson 2001). Transport of 
microorganisms in runoff is more likely if excess manure is applied or if manure is misapplied (USEPA 
2002a). Once runoff reaches surface water bodies, microbes may become associated with bottom sediments if 

Selected Key Pathogens Associated with Livestock 

Pathogen Cattle Poultry Swine 
E. coli O157:H7 X  X 
Salmonella spp. X X X 
Campylobacter 
spp. 

X X X 

Yersinia 
entercolitica 

  X 

Listeria spp.   X 
Cryptosporidium 
parvum 

X   

Giardia lamblia X  X 

Rotavirus X  X 

Norovirus X  X 

Hepatitis E virus   X 
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they are adsorbed to particles large enough to settle. Pathogens can, however, be reintroduced to the water 
column by resuspension after heavy rain events or human activities such as dredging.  

During infiltration through soil, the upper layers of soil generally provide some removal of microbes through 
adsorption. The possibility of removal during transport through soil depends upon hydraulic conditions, soil 
texture and structure, soil composition, soil water composition, and microbial size and properties. Ground 
water is most vulnerable to contamination when manure is applied before a heavy rainstorm in an area with 
coarse, sandy soil and a shallow water table. Clayey soils may also promote transport to ground water if they 
have macropores and root channels.  
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4. Antimicrobials in Manure 

Livestock and poultry are often given antimicrobials (i.e., antibiotics and vaccines) to treat and prevent 
diseases, as well as to promote animal growth and feed efficiency. Many of the antimicrobials administered to 
livestock and poultry are also used in human clinical medicine. Research indicates that sub-therapeutic use of 
antimicrobials can select for antibiotic resistance in bacteria. The purpose of this chapter is to provide 
estimates of the quantity and types of antimicrobials administered to livestock and poultry, and on 
aquaculture operations. Section 6.3 is a follow-up to this chapter, providing information on the extent of, and 
potential risks associated with, antimicrobial resistance related to livestock antimicrobial use.  

4.1. Introduction 

Antimicrobials have been administered to livestock and poultry for over 60 years (Libby and Schaible 1955). 
At therapeutic doses, antimicrobials help treat and prevent diseases and outbreaks. Administering 
antimicrobials at sub-therapeutic levels can enhance nutrient 
adsorption and limits the growth of microorganisms that 

 Over 29 million pounds of may compete for nutrients, allowing the animal to grow to 
antimicrobials were sold for livestock market weight more quickly, with less feed (MacDonald and 
use in 2010 in the US – an estimated 3 McBride 2009). 
to 4 times more than the amount used 
by humans.  Approximately 60% to 80% of livestock and poultry 

routinely receive antimicrobials through feed or water,  
injections, or external application (NRC 1999, Carmosini  60% to 80% of livestock routinely 
and Lee 2008). The majority of the antimicrobial use is receive antimicrobials, the majority of 
estimated to be used for animal growth rather than for which are estimated to be used for 
medicinal reasons, and many of these medications are also animal growth, rather than for medicinal 
used in human clinical medicines (Mellon et al. 2001). purposes. 
Estimates suggest that as many as 55% of antimicrobial  
compounds administered to livestock and poultry are also   The WHO has noted that sub-
used to treat human infections (Table 4-1) (Benbrook 2001, therapeutic antimicrobial use by 
Kumar et al. 2005, Lee et al. 2007). The sub-therapeutic use livestock and poultry is an area of 
of antimicrobials in livestock and poultry can facilitate the concern because of the selection for 
development and proliferation of antimicrobial resistance antimicrobial resistance.  
(Sapkota et al. 2007). Additionally, according to Boxall  
(2008) and Zounková et al. (2011), antimicrobials and their  Antimicrobials generally do not 
biologically active degradates may be discharged to the biodegrade easily and may be more 
environment from livestock and poultry manure or, in the mobile in aquatic environments.  
case of aquaculture, discharged directly to surface waters, 
potentially impacting aquatic life. The overlap between 
livestock and human antimicrobial use has been noted by the WHO and others as an area of concern for 
human health, because the effectiveness of these medications in treating human infections may be 
compromised (WHO 2000, Levy and Marshall 2004, Sapkota et al. 2007).  
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Table 4-1. Select antimicrobials that are approved for use by the U.S. Food and Drug 
Administration for use in humans, livestock, and poultry. 

Class/Group Antimicrobial Humans Beef 
Cattle 

Dairy 
Cows Swine Poultry Aquaculture 

Aminocyclitol Spectinomycin X X X X X   

Aminoglycoside 

Apramycin X     X     
Gentamicin X X   X X   
Neomycin X X X X X X 
Streptomycin X X X X X   

β-lactam 

Amoxicillin X X X X     
Ampicillin X X   X     
Cloxacillin X X X       
Penicillin X X X X X   

Lincosamide Lincomycin X     X X   
Macrolide Erythromycin X X X X X   
Polypeptide Bacitracin X X   X X   
Polyene Nystatin X       X   
Sulfonamide Sulfadimethoxine X X X   X X 

Tetracycline 
Oxytetracycline X X X X X X 
Tetracycline X X X X X   

*This table is not meant to be all-inclusive, and not all antimicrobials included in this table are listed in the 
individual livestock tables that follow. For a complete listing of antimicrobials approved for human and livestock 
use, visit the USFDA’s website. 

4.2. Estimates of Antimicrobial Use 

Quantifying livestock antimicrobial use is challenging and estimates vary widely because there are no publicly-
available, reliable antimicrobial use data for food-producing animals (USGAO 2011a). Pharmaceutical 
companies are also not required to disclose veterinary drug sales information (Shore et al. 2009), and the types 
used at operations may be deemed proprietary information (Sapkota et al. 2007). Furthermore, use estimates 
based on dose rates can be complicated. While recommended antimicrobial doses for individual livestock and 
poultry range from 0.05 to 3.5 ounces per 1,000 pounds of feed (depending on the animal type and life stage), 
it is not uncommon for feed to contain more than the recommended dose (McEwen and Fedorka-Cray 2002, 
Kumar et al. 2005). For example, Dewey et al. (1997) reported that 25% of over 3,000 swine facilities studied 
in the U.S. supplied antimicrobials at concentrations greater than the recommended dose.  

Estimating livestock and poultry antimicrobial use is also challenging because of the varying degrees of usage 
on different farms. For therapeutic applications, animals may be treated individually or as groups. Group 
application can be related to increased disease susceptibility in larger operations where livestock and poultry 
live in close confinement, facilitating infection and disease transfer (McEwen and Fedorka-Cray 2002, Kumar 
2005, Becker 2010). In large livestock and poultry operations, antimicrobials may be administered to animals 
continuously or for extended periods of time at sub-therapeutic doses (e.g., in feed and water), because this 
approach is more efficient and sometimes the only feasible method of production (McEwen and Fedorka-
Cray 2002). According to the USDA, 20% of swine feeder/finisher farms with less than 100 swine 
administered antimicrobials sub-therapeutically, whereas 60% of operations with 2,500 or more swine 
administered antimicrobials (MacDonald and McBride 2009). Antimicrobial use in aquaculture operations 
involves administration to the entire group by adding the antimicrobials directly to the water or via medicated 
feed pellets, which are added to the water (Zounková et al. 2011). 

Electronic Filing - Received, Clerk's Office : 01/30/2014 - PC# 3031 



Recognizing the importance of quantifying livestock and poultry antimicrobial use, the U.S. Government 
Accountability Office (USGAO) has been advocating for better tracking and reporting mechanisms of 
antimicrobial use in livestock and poultry since 1999 (USGAO 2011a). In accordance with a 2008 amendment 
to the Animal Drug User Fee Act, the USFDA released estimates of the annual amount of antimicrobial 
drugs sold and distributed for use in livestock and poultry in 2009 and 2010 (USFDA 2010 and 2011a). The 
USFDA estimates that approximately 29.2 million pounds of antimicrobials were sold for livestock and 
poultry use in the U.S. in 2010 (USFDA 2011a), or a 62% increase over 1985 use estimates (U.S. Congress, 
OST 1995). Tetracyclines and ionophores were the largest class of antimicrobials reported, accounting for 
over 70% of all livestock and poultry antimicrobials sold during that year (USFDA 2011a). Overall, 
estimations of annual antimicrobial use in food animals in the U.S. range from 11 to 29.2 million pounds as 
reviewed in Table 4-2. 

Given that many human health antimicrobials are also administered to livestock and poultry, and 
subtherapeutic use can select for resistance (Sapkota et al. 2007), it is important to understand the ratio 
between livestock and human antimicrobial use. The USFDA’s (2010) reported sales of livestock and poultry 
antimicrobial use (approximately 28.8 million pounds in 2009) is estimated to be four times greater than what 
is used for human health protection (approximately 7.3 million pounds in 2009) (Loglisci 2010). A slightly 
higher ratio between livestock and human antimicrobial use was reported by Mellon et al. (2001), which 
estimated that livestock and poultry antimicrobial use in 1997 represented 87% of all antimicrobials used in 
the U.S.  

The following subsections review antimicrobial use for cattle (beef and dairy), swine, poultry, and aquaculture 
to provide information on common diseases and infections that affect each animal type, and also provide 
estimates of the extent of antimicrobial use for therapeutic and sub-therapeutic purposes. Table A-10 in 
Appendix 2 summarizes animal life stages and definitions.  

Table 4-2. Estimates of antimicrobial use or sales for livestock in the U.S.  

 Total Mass Used/Sold Specific Use Source 

11 million pounds sold (in 1985)  Not Reported  Swartz 1989  

18 million pounds used (in 1985)  
12.2% for treating disease  
63.2% for disease prevention  
24.6% for growth promotion  

U.S. Congress, Office of Technology 
Assessment 1995  

29.6 million pounds used (in 1997)  
7% for treating disease  
93% for growth promotion and disease 
prevention  

Mellon et al. 2001  

17.8 million pounds used (in 1998)  83% for prevention and treating disease  
17% for growth promotion Animal Health Institute 2000  

28.8 million pounds sold (in 2009)  Not Reported U.S. Food and Drug Administration 
2010 

29.2 million pounds sold (in 2010)  Not Reported U.S. Food and Drug Administration 
2011a 

Adapted from Rogers and Haines (2005). 

4.2.1.  Cattle (Beef and Dairy) 

Beef cattle can be administered antimicrobials to treat or prevent common ailments such as respiratory 
disease (shipping fever and pneumonia), liver abscesses, bacterial enteritis (diarrhea), and coccidiosis (Table 
4-3). Farming operations also administer prophylactic antimicrobials to beef cattle to promote feed efficiency 
and animal growth. An estimated 83% of beef cattle operations administered antimicrobials through animal 
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feed or water for either animal growth or therapeutic purposes in 1999 (USDA 2000). During that same year, 
nearly all small (99%) and all large (100%) cattle feedlots used at least one parasiticide (USDA 2000). 
Parasiticides, such as ivermectin and doramectin, for example, are not antimicrobials but are used to kill 
parasites. A more recent USDA survey found that nearly 70% of beef cattle and calf operations vaccinated 
their animals and almost 70% of operations administered oral or injectable antimicrobials for disease 
treatment during 2007-2008 (USDA 2010b). Beef cattle operations with 200 or more cattle are more than 
twice as likely to vaccinate for bovine viral diarrhea virus (BVDV) than smaller operations with less than 50 
cattle (USDA 2010b). Table 4-3 presents commonly used antimicrobials in beef cattle and their intended use.  

Table 4-3. Commonly used antimicrobials administered to beef cattle.  

Class/Group Antimicrobial Life stage Intended Use 

Aminoglycoside Gentamicin*, Neomycin*, 
Streptomycin* Cattle • Treat bacterial enteritis and pink eye 

β-lactam Amoxicillin*, Ampicillin*, 
Penicillin* Cattle and calves • Treat respiratory disease, bacterial enteritis, and foot rot 

• Promote animal growth 

Bambermycin -- 
Cattle 
(slaughter, 
feedlot) 

• Promote feed efficiency and animal growth 

Fluoroquinolone Enrofloxacin Cattle • Treat respiratory disease 

Ionophore Lasalocid, Monensin Unspecified 
• Control coccidiosis  
• Control liver abscesses 
• Promote feed efficiency and animal growth 

Macrolide Erythromycin*, Tilmicosin, 
Tylosin 

Calves • Control calf diphtheria  

Cattle 
• Control metritis and liver abscesses 
• Treat foot rot and respiratory disease 
• Promote feed efficiency and animal growth 

Polypeptide Bacitracin* 
Feedlot • Control liver abscesses 

Growing • Promote feed efficiency and animal growth 

Sulfonamide Sulfamethazine 

Calves • Treat calf diphtheria 

Cattle 

• Treat respiratory disease, bacterial sores, foot rot, acute 
metritis, coccidiosis 
• Promote animal growth in the presence of respiratory 
disease 

Tetracycline Chlortetracycline, 
Oxytetracycline* 

Calves 
• Treat bacterial pneumonia, bacterial enteritis, and 
diphtheria 
• Promote feed efficiency and animal growth 

Cattle 

• Control liver abscesses and anaplasmosis 
• Treat bacterial enteritis, foot rot, wooden tongue, and 
acute metritis  
• Prevent bacterial pneumonia  
• Promote feed efficiency and animal growth 

(*) indicates that the antimicrobial is approved for use in humans. 
This table is meant to provide general antimicrobial use information. Antimicrobials listed within each class may be used for 
different purposes during particular animal life stages. Consult the USFDA’s website for more specific information about 
livestock antimicrobial use. References: USGAO 1999, Herrman and Stokka 2001, McGuffey et al. 2001, Apley 2004, and 
USFDA 2011b. 

Similarly to beef cattle, dairy cows may be treated for respiratory disease and bacterial enteritis, but dairy cows 
may also be treated for other common ailments such as lameness and mastitis, which is a teat infection (Table 
4-4; USDA 2008a). Most antimicrobials are prohibited for use on lactating cows when producing milk for 
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human consumption (Watanabe et al. 2010). In 2007, 90% of dairy operations administered intramammary 
antimicrobials (e.g., lincosamide) during non-lactating periods, and 80% of those operations treated all cows 
at the facility (USDA 2008a). Approximately 85% of dairy operations used antimicrobials to treat mastitis, 
administering the antimicrobials to 16% of the cows on those operations (USDA 2008a). Preweaned heifers 
tend to be treated with antimicrobials more often than weaned heifers due to their increased susceptibility to 
diseases (USDA 2008a). Approximately 11% of preweaned heifers received antimicrobials to treat for 
respiratory disease, compared to 6% of weaned heifers (USDA 2008a). For growth promotion and disease 
prevention, 58% of dairy operations fed preweaned heifers dairy milk replacer, which was typically a 
combination of neomycin and oxytetracycline (USDA 2008a). In weaned heifers, approximately 45% of dairy 
operations used ionophores in feed for growth promotion and disease prevention (USDA 2008a).  

Table 4-4. Commonly used antimicrobials administered to dairy cows.  

Class/Group Antimicrobial Life stage  Intended Use 

Aminoglycoside  Neomycin*, 
Streptomycin* 

Preweaned • Treat bacterial enteritis and other digestive problems 
• Promote animal growth 

Unspecified • Treat mastitis 
• Prevent Staphylococcus aureus 

β-lactam 
Amoxicillin*, 
Cephalosporin, 
Penicillin* 

Preweaned  • Treat bacterial enteritis and other digestive problems 

Non-lactating • Treat mastitis and lameness 

Unspecified • Treat respiratory disease and foot rot 

Fluoroquinolone Enrofloxacin Non-lactating • Treat respiratory disease 

Ionophore Lasalocid, Monensin Weaned  
• Treat for respiratory disease and bacterial enteritis 
• Improved feed efficiency and growth promotion 
• Increased milk production efficiency 

Lincosamide Pirlimycin Hydrochloride  Non-lactating • Treat mastitis 

Macrolide Tilmicosin, Tylosin Non-lactating • Treat respiratory disease, foot rot, and metritis.  

Sulfonamides  Sulfadimethoxine*, 
Sulfamethazine 

Dairy calves and 
heifers 

• Treat bacterial enteritis and other digestive problems 
• Treat calf diphtheria, shipping fever complex, and foot 
rot 

Non-lactating • Treat acute mastitis and metritis 

Tetracycline  Chlortetracycline, 
Oxytetracycline* 

Preweaned  • Treat bacterial enteritis and other digestive problems 
• Promote animal growth 

Non-lactating • Treat mastitis and lameness 
• Treat bacterial enteritis and pneumonia 

(*) indicates that the antimicrobial is approved for use in humans. 
This table is meant to provide general antimicrobial use information. Antimicrobials listed within each class may be used for 
different purposes during particular animal life stages. Consult the USFDA’s website for more specific information about 
livestock antimicrobial use. References: USDA 2008a and USFDA 2011b. 

4.2.2.   Swine 

Swine can be treated with antimicrobials to promote animal growth and to treat or prevent common 
infections such as respiratory diseases, swine dysentery, and bacterial enteritis (Table 4-5). According to the 
USDA, most hogs are raised in confinement, and large operations with 10,000 hogs or more typically 
administer antimicrobials through feed to promote animal growth, particularly in starter and grower hogs 
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(USDA 2002b, USDA 2008b). As with other types of livestock, antimicrobial administration varies by life 
stage (see Table 4-5). An estimated 89% of operations administer antimicrobials to grower/finisher pigs (hogs 
grown to market weight for slaughter) (USDA 2002b) and 85% of operations use antimicrobials in feed for 
nursery pigs (USDA 2008b). In the USDA (2008b) study, over half (54%) of the operations administered 
antimicrobials in the nursery pig feed continuously, while 33% of operations did so for grower/finisher pigs. 

Table 4-5. Commonly used antimicrobials administered to swine.  

Class/Group Antimicrobial Life stage Intended Use 

Aminoglycoside Gentamicin* Preweaned • Treat colibacillosis  

β-lactam Amoxicillin*, 
Ampicillin*, Penicillin* Unspecified 

• Promote feed efficiency and animal growth 
• Treat bacterial enteritis, porcine colibacillosis, and 
salmonellosis 

Bambermycin -- Growing/Finishing  • Promote feed efficiency and animal growth 

Macrolide  Erythromycin*, 
Lincomycin, Tylosin 

Starting/Growing/
Finishing 

• Promote feed efficiency and animal growth 
• Treat bacterial enteritis and infectious arthritis 
• Control swine dysentery and the severity of swine 
mycoplasmal pneumonia  

Pleuromutilin Tiamulin Unspecified • Treat swine dysentery and pneumonia 

Polypeptide Bacitracin* 
Growing/Finishing • Promote feed efficiency and animal growth 

• Control swine dysentery  

Pregnant • Control clostridial enteritis  

Tetracycline Chlortetracycline, 
Oxytetracycline* 

Growing • Promote feed efficiency and animal growth 
• Prevent/treat cervical lymphadenitis (jowl abscesses) 

Breeding • Prevent/treat leptospirosis  

Unspecified • Treat bacterial enteritis and pneumonia 
• Reduce incidences of cervical abscesses 

Streptogramin Virginiamycin Swine excluding 
breeders 

• Promote feed efficiency and animal growth 
• Treat swine dysentery 

Sulfonamide Sulfamethazine Unspecified 

• Promote feed efficiency and animal growth 
• Control Bordetella bronchiseptica rhinitis 
• Prevent swine dysentery and pneumonia  
• Treat porcine colibacillosis and bacterial pneumonia 

(*) indicates that the antimicrobial is approved for use in humans. 
This table is meant to provide general antimicrobial use information. Antimicrobials listed within each class may be used for 
different purposes during particular animal life stages. Consult the USFDA’s website for more specific information about 
livestock antimicrobial use. References: Herrman and Sundberg 2001, Mellon et al. 2001, Kumar et al. 2005, and USFDA 
2011b. 

4.2.3.  Poultry 

Poultry may be treated with antimicrobials to promote growth and to cure or prevent respiratory disease and 
infections, including E. coli and protozoan parasites such as coccidiosis (Table 4-6). The extensive use of 
antimicrobials in poultry, much of which is used for non-therapeutic purposes, has sparked consumer interest 
related to public health and antimicrobial resistance. For example, 3-Nitro (Roxarsone), the most commonly 
used arsenic-based drug for animals, promotes animal growth, improves pigmentation, and prevents 
coccidiosis in poultry (USFDA 2011c). In 2011, an USFDA study reported higher levels of inorganic arsenic 
(a known carcinogen) in broiler chickens treated with Roxarsone than non-treated broiler chickens, 
prompting the company producing the drug to suspend sales of Roxarsone for use in poultry (USFDA 
2011c). Other arsenic-based drugs are still approved for use in poultry and swine, including nitarsone, 
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arsanilic acid, and carbarsone (USFDA 2011c). In another instance, the use of fluoroquinolones in poultry 
was effectively banned by the USFDA in 2005 after research indicated an increase in human infections with 
fluoroquinolone-resistant Campylobacter related to poultry consumption (see Chapter 2 and Section 6.3 for 
further information) (Nelson et al. 2007).  

Table 4-6. Commonly used antimicrobials administered to poultry.  

Class/Group Antimicrobial Life stage or Poultry 
Category Intended Use 

Aminocyclitol Spectinomycin* 
Chickens (not laying 
eggs for human 
consumption) 

• Promote feed efficiency and animal growth 
• Treat chronic respiratory disease 
• Prevent mortality associated with Arizona group 
infection 

Aminoglycoside  Gentamicin*, 
Neomycin* Chickens and turkeys 

• Prevent bacterial contamination and omphalitis 
• Prevent early mortality caused by E. coli and Salmonella 
typhimurium 

β-lactam Penicillin* 
Chickens/turkeys (not 
laying eggs for human 
consumption) 

• Promote feed efficiency and animal growth 

Bambermycin -- Broilers/growing 
turkeys 

• Promote feed efficiency and animal growth 
• Prevent coccidiosis 
• Improve pigmentation 

Ionophore Lasalocid, Monensin Broilers/turkeys • Control of coccidiosis 

Macrolide Erythromycin*, 
Tylosin 

Broilers/replacement 
chickens • Control chronic respiratory disease 

Layers • Increase egg production 

Chickens and turkeys • Promote feed efficiency and growth promotion 

Polypeptide Bacitracin* 

Broilers/replacement 
chickens 

• Promote feed efficiency and animal growth 
• Prevent necrotic enteritis 

Layers • Increase egg production 
• Promote feed efficiency 

Growing turkeys • Promote feed efficiency and animal growth 

Streptogramin Virginiamycin Broilers/turkeys • Promote feed efficiency and growth promotion 

Tetracyclines  Chlortetracycline 

Chickens 
• Promote feed efficiency and animal growth 
• Control synovitis, chronic respiratory disease, air sac 
infections, and E. coli infections 

Growing turkeys • Promote feed efficiency and animal growth 

Turkeys • Control synovitis, hexamitiasis, and bacterial organisms 
associated with bluecomb 

(*) indicates that the antimicrobial is approved for use in humans. 
This table is meant to provide general antimicrobial use information. Antimicrobials listed within each class may be used for 
different purposes during particular animal life stages. Consult the USFDA’s website for more specific information about 
livestock antimicrobial use. References: Tanner 2000, McGuffey et al. 2001, Mellon et al. 2001, Apley 2004, Kumar et al. 
2005, and USFDA 2011b. 

Estimates of antimicrobial use in poultry are limited. The 2010 poultry survey conducted by USDA’s National 
Animal Health Monitoring System (NAHMS) program includes limited data on vaccine administration in 
breeder facilities, and no information is available on the types of drugs used or the extent of antimicrobial use 
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in the poultry industry (USDA 2011a). According to the USDA’s survey, in 2010, an estimated 80% of 
breeder chicken farms in the U.S. vaccinated pullets against Salmonella, bronchitis, and coccidiosis, among 
other infectious diseases (USDA 2011a). While the types of antimicrobials, including vaccines, were not 
reported in the USDA’s poultry survey, as of 2009, at least 50 active pharmaceutical ingredients had been 
approved by the USFDA for use in poultry (USFDA 2009). Mellon et al. (2001) estimates that nearly 40% 
(10.5 million lbs.) of all antimicrobials used for non-therapeutic purposes in livestock and poultry during 1997 
were administered to poultry. The study also suggests that the majority of poultry receive antimicrobials 
during at least one life stage. For example, layer eggs may be dipped in gentamicin to minimize bacterial 
contamination, and day-old chicks may be injected with gentamicin or other antimicrobials to prevent 
omphalitis, a yolk sac infection (Tanner 2000). Table 4-6 provides further information about commonly used 
antimicrobials in the poultry industry. 

4.2.4.  Aquaculture 

Antimicrobials may be used in aquaculture to prevent and treat bacterial infections and diseases (McEwen 
and Fedorka-Cray 2002). Primary antimicrobials used in aquaculture include oxytetracycline, sulfamerazine, 
sulfadimethoxine-ormetoprim combination, and formalin (Table 4-7). Estimates of total antimicrobial use in 
U.S. aquaculture vary widely. MacMillan et al. (2003) estimates that 54,000 to 72,000 pounds per year of 
antimicrobials are used in aquaculture, while Benbrook (2002) estimates that use is closer to 200,000 to over 
400,000 pounds per year. Both estimates are significantly less than livestock and poultry antimicrobial use 
estimates; however, in contrast to livestock and poultry use, antimicrobials used in aquaculture enter surface 
waters directly, since they are added to the water through simple addition or via feed pellets (Lee et al. 2007, 
Zounková et al. 2011). Research suggests that, an estimated 70% to 80% of drugs administered in aquaculture 
operations are released into the environment, related to over-feeding and poor adsorption in the gut (Boxall 
et al. 2003, Gullick et al. 2007). As noted by Daughton and Ternes (1999) and Zounková et al. (2011), 
antimicrobials are designed to kill bacteria and may do so at multiple trophic levels, potentially impacting 
other, non-target, aquatic organisms. An assessment of the aquatic toxicity of 226 antimicrobials using 
USEPA’s Ecological Structure Activity Relationships (ECOSAR) Class Program, predicted that a large 
portion of antimicrobials are toxic to aquatic life – algae, crustaceans, and fish (Sanderson et al. 2004). This is 
an area that needs further research.  

Table 4-7. Commonly used antimicrobials and parasiticides in aquaculture.  

Class/Group Antimicrobial Life Stage or Species  Intended Use 

Parasiticide 
(formaldehyde 
solution) 

Formalin 

Salmon, salmonids, 
and salmon eggs; 
trout and trout eggs; 
catfish, largemouth 
bass, bluegill, other 
fin fish, and shrimp 

• Control of external protazoa, fungi, 
and protazoan parasites 

Sulfanomide 

Sulfadimethoxine*-
Ormetoprim 
Combination, 
Sulfamerazine 

Trout, salmonids, 
catfish 

• Control furunculosis and enteric 
septicemia 

Tetracycline Oxytetracycline* Salmonids, catfish, 
lobster 

• Control ulcer disease, furunculosis, 
bacterial hemorrhagic septicemia, and 
pseudomonas disease 

(*) indicates that the antimicrobial is approved for use in humans. 
This table is meant to provide general antimicrobial use information. Antimicrobials listed within each class may be 
used for different purposes during particular animal life stages. Consult the USFDA’s website for more specific 
information about livestock antimicrobial use. References: Benbrook 2002 and USFDA 2011b. 
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According to the USDA’s 2005 Census of Aquaculture, catfish production is the dominant sector in U.S. 
aquaculture (USDA 2006). Approximately 50% of catfish hatcheries treated egg masses to control fungal and 
bacterial infections in 2009, with larger facilities more likely to administer antimicrobials than smaller ones 
(USDA 2010c). Additionally, approximately 29% of catfish fingerling operations administered antimicrobials 
in 2009 to treat and prevent enteric septicemia, a common bacterial infection in farm-raised catfish (USDA 
2010c, USDA 2011b). Table 4-7 provides further information on antimicrobials used in aquaculture. 

4.3. Antimicrobial Excretion Estimates 

Antimicrobials are often only partially metabolized in livestock and poultry and can be excreted virtually 
unchanged as the parent compound (Kumar et al. 2005, Boxall 2008, Khan 2008, Pérez and Barceló 2008). 
For example, up to 80% of tetracyclines may be excreted by swine and poultry as the parent compound 
(Kumar et al. 2005, Khan 2008). Additionally, up to 67% of the macrolide tylosin, which is approved for use 
in beef cattle, dairy cows, swine, and poultry (see Table 4-3 to Table 4-6), may be excreted by livestock and 
poultry when the antimicrobial is administered orally (Feinman and Matheson 1978).  

Several challenges are presented when attempting to estimate the types of antimicrobials present in livestock 
manure (i.e., dairy cow vs. beef cattle manure). First, as evidenced in the preceding tables (Table 4-3 to Table 
4-7), the types of antimicrobials used at each operation differ depending on animal life stage and which 
ailments are most common at the operation. Second, dosage differs by operation, and excretion estimates 
vary by compound (McEwen and Fedorka-Cray 2002, Kumar et al. 2005). Finally, while hundreds of 
antimicrobial agents are approved for animal use, our understanding of which compounds are excreted is 
partly a function of which antimicrobials are tested for their presence in manure, as well as analytical 
detection limits. For example, Sapkota et al. (2007) estimated which antimicrobials to test for in ground water 
and surface water near a swine operation based on the types of antimicrobials approved for use by the 
USFDA. The actual antimicrobials used at the operation were deemed proprietary information, presenting a 
challenge to researchers in the environmental health field. Despite these limitations, recent research indicates 
that the most common antimicrobial classes found in manure include tetracyclines, macrolides, sulfonamides, 
ionophores, and β-lactams, some of which are also used for human health (Kumar et al. 2005, Lee et al. 
2007).  

4.4.  Antimicrobial Stability and Transport in the Environment 

After excretion, antimicrobials and their degradates can enter the environment in a variety of ways, including 
through direct land application via excretion from grazing animals or application of manure or lagoon slurry 
on cropland (Boxall 2008, Klein et al. 2008). Spills and overflow from manure lagoons, wash-off from indoor 
animal housing facilities or hard surfaces, and wash-off from animals treated externally also present pathways 
for antimicrobial transport to the environment (Boxall 2008, Klein et al. 2008). Additionally, antimicrobials 
can enter the atmosphere during the spraying of manure on fields, dust from scraping solid manure, or when 
antimicrobials bind to air particles during animal excretion (Boxall 2008, Chee-Sanford et al. 2009).  

Antimicrobials are chemically diverse, though they tend to be hydrophilic and do not easily biodegrade; 
therefore these compounds tend to be more mobile in aquatic environments (Chee-Sanford et al. 2009, 
Zounková et al. 2011). However, because antimicrobials are organic compounds with a range of chemical 
properties, their stability and mobility in the environment varies considerably, with half-lives ranging from a 
few days to over a year (Kumar et al. 2005). Generally, antimicrobials tend to have a high affinity for soils and 
clays (Chee-Sanford et al. 2009). Tetracyclines, fluoroquinolones, and lincosamides are not considered to be 
very mobile related to their high sorption potential, while sulfonamides appear to be the most mobile of 
antimicrobials (Chee-Sanford et al. 2009). Antimicrobials with a high sorption potential may be less mobile in 
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the environment, potentially persisting in cropland soil or at the bottom of manure lagoons for longer periods 
of time (Boxall et al. 2003, Lee et al. 2007, Adams et al. 2008, Carmosini and Lee 2008). Additionally, 
environmental factors such as pH, temperature, oxygen availability, and microbial populations can influence 
antimicrobial behavior and degradation in the environment (Gu and Karthikeyan 2005, Kumar et al. 2005, 
Carmosini and Lee 2008). Antimicrobials tend to degrade during manure storage, and the process appears to 
be more rapid under higher temperatures and aerobic conditions (Kumar et al. 2005, Lee et al. 2007, Boxall et 
al. 2008). Therefore, prolonged manure storage and avoiding manure land application during colder winter 
months may allow for further degradation, potentially reducing antimicrobial transport to the environment 
and surface waters. Given the limited number of field studies, further research in this area is warranted to 
determine optimal conditions for antimicrobial degradation in manure. 

The majority of research on antimicrobial stability in the environment has been conducted in controlled 
laboratory experiments (Kumar et al. 2005, Lee et al. 2007). Some researchers are concerned that findings 
from these studies may not be directly applicable to actual conditions in the field since environmental factors, 
such as temperature and pH, fluctuate both spatially and temporally, influencing the behavior of 
antimicrobials in the environment (Sarmah et al. 2006). Further research on antimicrobial excretion and 
degradation in differing medias, including manure, soil, and water, may help researchers better quantify the 
amount of antimicrobials that enter the environment each year.  

4.5.  Antimicrobial Occurrence in the Environment 

The occurrence of antimicrobials in soils, sediment, surface water, and ground water has been documented, 
particularly in close proximity to livestock and poultry operations. Campagnolo et al. (2002) found 
antimicrobial compounds present in 67% of ground water and surface water samples collected near poultry 
operations and 31% of ground water and surface water samples collected near swine operations. In that 
study, Campagnolo et al. (2002) detected lincomycin, chlortetracycline, and sulfadimethoxine, among other 
antimicrobials near both the swine and poultry operations. In another study, tetracyclines were detected in 
soils, and sulfonamides were detected in shallow ground water near large dairy livestock production facilities, 
which, in general, use significantly fewer antimicrobials per unit animal weight than other large livestock and 
poultry production facility types since most antimicrobials are prohibited for use on lactating cows (Watanabe 
et al. 2010). Additionally, Batt et al. (2006) detected two types of sulfonamides, which are approved only for 
veterinary use, in private drinking water wells near a large beef cattle livestock production facility and irrigated 
agriculture fields in Idaho. Lincomycin was measured in a ground water well near a swine lagoon in North 
Carolina (Harden 2009). In a study of North Carolina drinking water systems, fluoroquinolones as well as 
sulfonamides, lincomycin, tetracyclines, and macrolides were the most frequently detected antimicrobials in 
source water (Weinberg et al. 2004). In addition to livestock wastes, suspected sources also included 
wastewater treatment plants.  

The concentrations of antimicrobials measured in the environment vary considerably, ranging from non-
detectable concentrations to levels in the mg/L range. Overall, concentrations in soil tend to be much higher 
than in water because most antimicrobials bind well to soil (Lee et al. 2007). However, because antimicrobials 
tend to be hydrophilic, they can be transported in aquatic systems (Chee-Sanford et al. 2009, Zounková et al. 
2011). It is important to note that our understanding of the occurrence of antimicrobials in the environment 
is limited by the fact that research tends to focus on the most commonly used antimicrobials (e.g., 
tetracyclines, sulfonamides), rather than degradates and less commonly used compounds. Numerous 
antimicrobial agents have been approved for livestock use, though many have not yet been researched in 
terms of their prevalence in the environment.  
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4.6.  Summary and Discussion 

Antimicrobial use is widespread in livestock and poultry production – both to treat infections and diseases, 
and also to increase feed efficiency and animal growth. An estimated 60% to 80% of livestock and poultry 
routinely receive antimicrobials (NRC 1999, Carmosini and Lee 2008), and several USDA surveys and 
publications suggest that larger, confined livestock and poultry operations rely more heavily on antimicrobial 
use than smaller facilities (MacDonald and McBride 2009, USDA 2010b). There are currently no reporting 
requirements for antimicrobial use on livestock and poultry operations, though according to the USFDA, an 
estimated 29.2 million pounds of antimicrobials were sold for livestock use in 2010 (USFDA 2011a). Gaining 
a more thorough understanding of the quantity of antimicrobials used in livestock and poultry production as 
well as the behavior and stability of antimicrobials in the environment may provide guidance for manure 
management to promote antimicrobial degradation prior to land application, thereby potentially reducing 
antimicrobial transport to the environment and surface waters. The possible link between livestock and 
poultry antimicrobial use and the proliferation and evolution of antimicrobial resistance (WHO 2000, Swartz 
2002, USGAO 2011a) is discussed in Section 6.3.  
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5. Hormones in Manure 

Hormones are endocrine disruptors that are naturally produced by, and in some cases artificially administered 
to, livestock and poultry. As with all mammals including humans, livestock and poultry excrete hormones in 
their waste, which has the potential to enter water resources through runoff and discharges from animal 
production facilities and fertilized cropland. The purpose of this chapter is to provide estimates of livestock 
and poultry hormone use and excretion rates as well as the occurrence and mobility of hormones in the 
environment. Section 6.4 provides information on endocrine disruption and potential impacts to aquatic life 
and human health.  

5.1. Introduction 

Hormones are naturally synthesized in the endocrine systems 
of all mammals and regulate metabolic activity and Livestock excreted an estimated 

722,852 pounds of endogenous 
hormones in 2000.  
 
Beef cattle feedlot operations may 
administer synthetic hormones as 
implants and feed additives to promote 
animal growth.  
 

developmental processes. Beef cattle may also be 
administered additional natural and synthetic exogenous 

 

 

hormones to improve beef quality and promote animal 
growth. Dairy cows may be treated with additional hormones 
to control reproduction and increase milk production 
(USFDA 2002, Bartelt-Hunt et al. 2012). The USFDA has 
not approved the use of exogenous steroid hormones for 
growth promotion purposes in swine, poultry, veal calves, or 
dairy cows (USFDA 2011d). Natural hormones include 
estrogens, androgens, and progestogens (Table 5-1), and their synthetic versions include zeranol, trenbolone 
acetate, and melengestrol acetate (Table 5-2).  

Table 5-1. Natural hormones and select metabolites as well as the functional purpose of 
the hormone. 

Hormone Select Hormone Metabolites Purpose 

Estrogens Estrone, 17β-estradiol, and estriol 
• Natural reproductive hormone 
• Stimulates and maintains female 
characteristics 

Androgens 

Testosterone, 5α-
dihydrotestosterone, 5α-androstane-
3β, 17β-diol, 4-androstenedione, 
dehyroepiandrosterone, and 
androsterone 

• Natural reproductive hormone 
• Stimulates and maintains male 
characteristics 

Progestogens Progesterone 

• Natural reproductive hormone 
• Produced during the estrous cycle 
• A metabolic precursor to 
estrogens 

Hormones are naturally excreted by livestock and poultry in manure and bile (USEPA 2004a, Zhao et al. 
2008). Therefore, hormones and their metabolites can enter aquatic ecosystems through runoff from pasture 
and rangeland used by grazing cattle and cropland fertilized with manure, as well as via leaks/overflow from 
manure lagoons (Kolodziej and Sedlak 2007, Bartelt-Hunt et al. 2012). Because hormones are endocrine 
disrupting compounds, Lee et al. (2007) and Zhao et al. (2008), among others, have noted concern regarding 
the potential adverse impacts of aquatic organism exposure to manure. Specifically, hormones can affect the 
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reproductive biology, physiology, and fitness of fish and other aquatic organisms (Zhao et al. 2008). It is 
important to note that all mammals excrete hormones, thus other possible sources of steroid hormones to the 
environment include wastewater treatment plant discharges and leaky septic systems (Shore and Shemesh 
2003). 

Table 5-2. Synthetic hormones that may be administered to and excreted by beef cattle and/or 
dairy cows. 

Synthetic Hormone Mimics the Behavior of Which 
Natural Hormone Metabolite?  Purpose 

Zeranol 17β-estradiol • Administered as an implant (typically without other hormones) 
• Used to improve feed efficiency and animal growth  

Trenbolone acetate  Testosterone • Administered as an implant either alone or with 17β-estradiol 
• Used to improve feed efficiency and animal growth 

Melengestrol acetate  Progesterone 
• Administered as a feed additive 
• Used for estrous synchronization and to induce lactation 
• Used to improve feed efficiency and animal growth 

5.2.  Estimates of Exogenous Hormone Use 

The USFDA has approved the use of patented forms of natural hormones and synthetic steroid hormones 
for use in beef and dairy cattle, as included in the Code of Federal Regulations (CFR), Title 21, Parts 522, 556, 
and 558 (see also Table 5-1 and Table 5-2). Hormones may be administered through implants, or pellets 
containing doses of one or more hormones that are implanted into the ear of an animal (USFDA 2011d). 
Typical implants on beef cattle feedlots contain doses of approximately 140 mg of trenbolone acetate and 14 
mg of 17β-estradiol benzoate (Bartelt-Hunt et al. 2012). Beef cattle on feedlots may also receive daily doses of 
approximately 0.45 mg of melengestrol acetate in feed (Bartelt-Hunt et al. 2012). Intravaginal controlled 
internal drug release (CIDR) inserts, which contain progesterone, may be used in dairy operations to control 
estrous (menstrual cycle), or to treat anestrous (non-menstruating) females and females with cystic ovaries 
(USDA 2009c). 

The USFDA has also approved the use of the genetically engineered hormone, recombinant bovine growth 
hormone (rBGH), also referred to as recombinant bovine somatotropin, to increase milk production in dairy 
cows (USFDA 2011e). Estimates of rBGH use in dairy cows are unknown; however, a 2006 USDA article 
reported that 33 million doses are sold annually by the manufacturer (Gray 2006) (note that this estimate may 
include sales outside of the U.S.). Information on the extent of rBGH treatments at U.S. dairy operations 
would allow for an understanding of trends in usage.  

Estimates of hormone use in beef and dairy cattle are limited because there are no reporting requirements; 
however, recent USDA NAHMS surveys have provided insight into common practices in beef and dairy 
operations. Approximately 39% of steers and heifers weighing less than 700 pounds and 82% of those 
weighing 700 pounds or more received at least one hormonal implant in 1999 (USDA 2000). Of those, 
livestock operations with 8,000 or more cattle were more likely to use implants than smaller ones. 
Additionally, approximately 33% of dairy operations used CIDR inserts in 2007 (USDA 2009c). The USDA’s 
NAHMS 2007 Dairy Survey mentions that rBGH is the most common production enhancement injection 
used in dairy operations, though use estimates are not provided (USDA 2009d). Beyond these estimates, 
research to-date (though limited) has focused primarily on livestock and poultry excretion, since hormones 
are also produced naturally, and use estimates therefore would not necessarily accurately reflect amounts 
entering the environment.  
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5.3.  Hormone Excretion Estimates 

Approximately 2.2 billion cattle, swine, and poultry generated an estimated 1.1 billion tons of manure in 2007 
(see Chapter 2), and livestock excrete hormones that are naturally-produced and synthetic (in the case of 
cattle). Quantifying the total amount of hormones excreted by livestock and poultry is challenging because 
daily excretion rates vary by animal type, season, diet, age, gender, breed, health status, reproductive state, and 
whether or not the animal is castrated (Schwarzenberger et al. 1996, Lange et al. 2002, Khan et al. 2008). One 
of the most extensive estimates of hormone excretion currently available suggests that cattle, swine, and 
poultry (excluding turkeys), excreted approximately 722,852 lbs. of estrogens, androgens, and progestogens 
(excluding synthetic hormones) during the year 2000 (Table 5-3) (Lange et al. 2002). Cattle account for the 
majority of estrogen and progestogen excreted by livestock (93% and 92%, respectively), related to 
differences in excretion rates and the higher quantity of manure generated by cattle compared to other animal 
types. Androgens are predominantly excreted by cattle and poultry, followed by swine. Lange et al. (2002) 
estimate that adding excretion of exogenous hormones to the above figures may increase the total excretion 
values by as much as 0.2% for estrogens and 20% for androgens. Using these estimates, livestock excreted an 
estimated 724,900 lbs. of hormones in 2000 (an approximate 0.3% increase over the estimates in Table 5-3).  

Table 5-3. Estimated livestock and poultry endogenous hormone excretion in the U.S. in 2000. 

Animal Type 
Estrogens Androgens Progestogens Total 

Lbs. % of Total Lbs. % of Total Lbs. % of Total Lbs. % of Total 

Cattle  99,208  92.7% 4,189  43.7% 557,770  92.0% 661,166  91.5% 
Swine 1,830  1.7% 772  8.0% 48,502  8.0% 51,103  7.1% 

Poultry (broilers, 
layers) 

5,952  5.6% 4,630  48.3% --  -- 10,582  1.5% 

Total  106,990  100% 9,590  100% 606,271  100% 722,852  100% 

(--) indicates that no estimate is available from Lange et al. (2002). Adapted from Lange et al. (2002). 

The following subsections provide information on hormone excretion rates for different animal types and 
aquaculture. Overall, limited data are available on hormone excretion, particularly for swine and poultry, and 
few studies have investigated aquaculture hormone contributions. Also, the majority of research has focused 
on estrogen excretion and, to a lesser extent, androgen excretion. Limited information is available on 
livestock progesterone and synthetic hormone excretion. Importantly, identifying trends and comparing data 
between livestock types is difficult because hormone excretion rates vary depending on the animal type and 
life stage.  

5.3.1.  Cattle (Beef and Dairy) 

Hormone excretion in cattle varies by life stage and reproductive state, among other factors. For example, 
androgen excretion ranges from 0.0003 lbs./yr (120 mg/yr) in calves to 0.001 lbs./yr (390 mg/yr) in bulls 
(Lange et al. 2002). The majority (58% to 90%) of estrogen excreted by cattle is via feces, most of which is 
excreted during the final three months of pregnancy (Ivie et al. 1986, Lange et al. 2002, Shore et al. 2009). 
While pregnant cows produce significantly more hormones than non-pregnant cows, mean estrogen excretion 
rates within the first 80 days of pregnancy (first trimester) are similar to those of non-pregnant cattle 
(Hoffman et al. 1997). Pregnant cattle are estimated to excrete 0.01 lbs./yr (4,400 mg/yr) of progestogens 
(Lange et al. 2002).  

Regarding excretion of synthetic, exogenous hormones, an estimated 8% of applied trenbolone acetate may 
be recovered in heifer liquid manure, and 3% to 42% may be recovered in solid dung (feces and straw) 
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(Schiffer et al. 2001). An estimated 12% of applied melengestrol acetate is excreted by heifers via feces 
(Schiffer et al. 2001). Limited information is available on zeranol and rBGH hormone excretion.  

5.3.2.  Swine 

In contrast to cattle, which excrete the majority of total estrogen in feces, swine excrete nearly 96% of total 
estrogen in urine (Palme et al. 1996). Estrogen concentrations in swine manure tend to increase after three to 
four weeks of pregnancy (Choi et al. 1987, Szenci et al. 1997). Progestogen excretion can be as high as 0.009 
lbs./yr (3,900 mg/yr) for pregnant swine, and 0.004 lbs./yr (1,700 mg/yr) for pigs in estrous (Lange et al. 
2002).  

5.3.3.  Poultry 

Similar to swine, the majority (69%) of total estrogen released into the environment by poultry is excreted via 
urine rather than feces (Ainsworth et al. 1962). Layers generally excrete more estrogen than broiler hens: 
0.000016 lbs./yr (7.1 mg/yr) compared to only 0.00000075 lbs./yr (0.34 mg/yr) from broiler hens (Lange et 
al. 2002). Broilers generally excrete fewer androgens than laying hens and cocks. Androgen excretion by 
broilers is estimated to be 0.0000015 lbs./yr (0.7 mg/yr), while laying hens excrete 0.0000075 lbs./yr (3.4 
mg/yr) and cocks excrete 0.0000196 lbs./yr (8.9 mg/yr) (Lange et al. 2002). 

5.3.4.  Aquaculture 

As with mammals, fish and other aquatic organisms also naturally excrete hormones, though hormone 
contributions from aquaculture operations have been far less studied than livestock. Kolodziej et al. (2004) 
estimates that hormone discharge from a standard aquaculture operation (i.e., 55 to 220 tons of fish) may be 
comparable to the amount of hormones produced by several hundred cattle, or a wastewater treatment plant 
serving several thousand people. Hormone excretion may be higher during spawning periods, though further 
research is needed. In a study of hormone concentrations in aquaculture operations, Kolodziej et al. (2004) 
found that concentrations of estrone, testosterone, and androstenedione (a precursor to sex steroid 
hormones) ranged from 0.1 to 0.8 ng/L in hatchery effluents. Note that the rate of effluent production was 
not reported in the Kolodziej et al. (2004) study; therefore an estimate of hormone production reported as 
mass per year, cannot be calculated for these hatcheries. Effluent from aquaculture operations may enter 
natural surface waters untreated, either through direct discharge or overflow (Kolodziej et al. 2004). 

5.4.  Hormone Stability and Transport in the Environment 

Because mammals, including livestock, poultry, and humans, produce and excrete hormones, key sources of 
hormones to the environment include manure and bile from livestock and poultry operations as well as 
biosolids and discharges from wastewater treatment facilities. As previously discussed, manure and biosolids 
are often land applied, which can lead to concentrated releases of hormones and other compounds (e.g., 
nutrients, pathogens, and antimicrobials) to the environment (Bevacqua et al. 2011). Related to the typically 
higher total weight of manure compared to biosolids, as well as the more extensive treatment of biosolids, the 
contribution of hormones to the environment from manure compared to biosolids can be higher. A recent 
analysis estimated that poultry litter application to farmland in Maryland is nearly two times greater than 
biosolids application, contributing approximately two times more progesterone (35.27 lbs./yr versus 17.6 
lbs./yr) and six times more estrone (24.3 lbs./yr versus 4.2 lbs./yr) to the environment (Bevacqua et al. 2011).  

The occurrence and stability of hormones in the environment have only recently been investigated, partly 
related to improvements in laboratory methods allowing for the detection of hormones at low (ng/L) 
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concentrations. However, available monitoring data indicate that hormones and their metabolites have been 
detected in the environment in close proximity to livestock and poultry operations and generally degrade at 
different rates depending on the media and environmental conditions. Both estrogens and testosterone may 
degrade to other compounds after excretion (Zhao et al. 2008). While estrogens may be degraded by biotic or 
abiotic processes under either aerobic or anaerobic conditions, a key route of degradation for testosterone is 
through microbial activity (Zhao et al. 2008). Limited information is available on progesterone degradation, 
though some studies indicate that they may be actively transformed by spores and vegetative cells of 
microorganisms in soil, as well as some fungi (Plourde et al. 1974, Pokorna and Kasal 1990).  

Hormones are lipophilic (fat soluble) organic molecules that generally do not readily dissolve in water (Casey 
2004, Arnon et al. 2008). Because of these characteristics, hormones tend to sorb to sediment, soil particles, 
and organic matter (Arnon et al. 2008). Sorption potential measures how tightly the compound binds with 
soil particles and can thus be an indication of how likely the compound will leach from the soil. In a study of 
soil sorption potentials of estrogens in a range of soil types on cultivated land, Caron et al. (2010) found a 
significantly positive correlation between sorption potential and soil organic carbon content. While further 
research is needed, this finding suggests that hormone leaching and contributions to runoff may be 
minimized in soils with higher carbon content.  

Hormones in the environment typically degrade over time. The extent and rate of degradation can depend on 
a variety of factors such as the media’s moisture content, temperature, and organic carbon content, as well as 
the availability of light (Zhao et al. 2008). Microbial breakdown also appears to be a key route for the 
degradation of hormones; therefore, it is possible that hormones may persist for longer periods of time 
during colder, winter temperatures when microbial activity tends to be slower than during warmer months 
(Zhao et al. 2008).  

Table 5-4. Half-lives of natural and synthetic hormones in the environment. 
Hormone (Metabolite) Half-Life (days) Media Source 

Estrogen (17β-estradiol) 
69 Poultry manure compost Hakk et al. 2005 
24 Anaerobic soil Ying and Kookana 2005 

0.2-9 River Jürgens et al. 2002 
Androgen (Testosterone) 43 Clay-amended compost Hakk et al. 2005 

Zeranol 
56 Manure USFDA 1994 

49-91 Soil USFDA 1994 
Trenbolone acetate 267 Liquid manure Schiffer et al. 2001 
Trenbolone acetate (17α-
trenbolone) 0.2-2 

Aerobic soil Khan and Lee 2010 
Trenbolone acetate (17β-
trenbolone) 0.2-.6 

Aerobic soil Khan and Lee 2010 
Melengestrol acetate 0.16-1 Water USFDA 1996 
Adapted from Zhao et al. (2008), Table 13.11. 

Manure storage may facilitate the degradation of natural and synthetic hormones. For example, the 
degradation of estrogen in manure during storage has been observed in broiler litter (Shore et al. 1995), 
manure from pregnant and non-pregnant cows (Schenkler et al. 1998), and dairy manure (Raman et al. 2001). 
However, research suggests that synthetic hormones may persist at low concentrations even after months of 
storage and land application. Schiffer et al. (2001) measured the fate of trenbolone acetate and melengestrol 
acetate in solid and liquid lagoon manure from cattle that had received hormone implants. Trenbolone acetate 
and melengestrol acetate were detected in the solid manure after excretion and also after 4.5 months of 
storage. Likewise, trenbolone was detected in the liquid manure, decreasing in concentration after 5.5 months 
of storage. However, trenbolone was still detected in the soil up to two months after the liquid manure was 
applied to corn fields and had an estimated half-life of 267 days during storage. As shown in Table 5-4, half-
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lives of natural and synthetic hormones vary considerably, ranging from several hours to over 260 days 
depending on the type of hormone and media.  

5.5. Hormone Occurrence in the Environment 

While limited, recent studies have detected hormones in manure, runoff, and in surface waters near livestock 
and poultry operations (e.g., Durhan et al. 2006, Kolodziej and Sedlak 2007, Bartelt-Hunt et al. 2012). 
However, analyzing trends and making definitive statements about hormone occurrence is challenging 
because many studies focus on the occurrence of one type of hormone or metabolite in one type of medium 
rather than researching the occurrence of an array of natural and synthetic hormones in the same study. 
Further, most studies involve the use of bioassay methods, which quantify total concentrations of 17β-
estradiol and testosterone; in contrast, chemical identification liquid chromatography-tandem mass 
spectrometry allows for more precise quantification of specific hormone compounds including estriol, 17α-
estradiol and progesterone (Bevacqua et al. 2011).  

Estrogen content in poultry litter (manure and bedding materials) is variable, ranging from 14,000 to 500,000 
ppb (µg/kg) (Shore et al. 1993, 1995). Likely related to the higher portion of total estrogen that is excreted by 
poultry via urine (69%) rather than feces (Ainsworth et al. 1962), estrogen levels detected in dry broiler litter 
are substantially lower, at 28 ppb (Shore et al. 1995). The concentration of estrogen in manure from pregnant 
cows is around 36 ppb, with the estrogen content in bull manure estimated to be nearly four times lower 
(Shore 2009). The level of testosterone in dairy cow manure is estimated to be 25 ppb; concentrations in 
broiler litter vary from 30 to 133 ppb; in breeder layer litter, concentrations range from approximately 20 to 
250 ppb (Shore et al. 1995, Lorenzen et al. 2004). The variability may be attributed to differences in breed, 
manure treatment, and age (Zhao et al. 2008). Progesterone levels in manure have been far less studied than 
other hormone compounds. However, Bevacqua et al. (2011) reported an average progesterone concentration 
of 63.4 ppb in poultry litter from 12 broiler chicken farms in the Mid-Atlantic.  

Relatively few studies have focused on concentrations of synthetic hormones in manure, though a recent 
controlled experiment on feedlot beef cattle conducted by Bartelt-Hunt et al. (2012) provides insight into 
concentrations of synthetic hormones in manure. In that study, feedlot cattle were treated with exogenous 
hormones via implants and feed additives during two study seasons in 2007 and 2008. Average 
concentrations of melengestrol acetate ranged from 1.7 to 6.5 ppb in fresh manure, with concentrations 
generally decreasing from day seven of the study to day 109 (Bartelt-Hunt et al. 2012). The average 
concentration of 17α-trenbolone (a metabolite of trenbolone acetate) in fresh manure after 46 days was 31 
ppb; average concentrations of α-zearalanol and α-zearalenol (metabolites of the synthetic hormone zeranol) 
were 47 ppb and 46 ppb respectively after 46 days.  

Both natural and synthetic hormones and their metabolites have also been measured in runoff from livestock 
and poultry operations. Runoff from a Nebraska beef cattle feedlot with hormone-treated cattle had 
concentrations of testosterone of up to 420 ng/L, 17α-estradiol up to 720 ng/L, and estrone up to 1050 ng/L 
(Bartelt-Hunt et al. 2012). In another study, concentrations of 17α-trenbolone were detected in 67% of runoff 
samples from a beef cattle feedlot in Ohio with concentrations ranging from <10 to approximately 120 ng/L 
(Durhan et al. 2006). 

A USGS nationwide reconnaissance survey of streams known, or suspected to be, susceptible to human, 
animal, or industrial impacts, reported that nearly 6% of streams had measureable concentrations of 17α-
estradiol, with a median concentration of 30 ng/L (Kolpin et al. 2002). According to Hanselman et al. (2003) 
and Kolodziej and Sedlak (2007), the source of 17α-estradiol is likely cattle operations, given that this steroid 
is predominantly excreted by cattle and not by other types of livestock or humans. Shore et al. (1995) 
reported concentrations of up to 5 ng/L of estrogen and 28 ng/L of testosterone in small streams draining 
fields which had recently been fertilized with poultry litter. Runoff from cattle grazing rangeland may also 
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contribute hormones to surface waters. Kolodziej and Sedlak (2007) detected steroid hormones in 86% of 
samples from rangeland creeks where cattle had access to the creeks. Though few studies are available, 
hormones have also been detected in ground water impacted by dairy farms (Arnon et al. 2008) and swine 
CAFOs (Harden et al. 2009). Concentrations of estrone and 17β-estradiol have been detected in manure 
storage ponds, with higher concentrations at increasing depths (Raman et al. 2004), and testosterone and 
estrogen have been detected in sediments below a dairy wastewater lagoon at depths of up to 148 ft and 105 
ft, respectively (Arnon et al. 2008). Few studies have investigated the presence and stability of progesterone in 
the environment, though Zheng et al. (2008) found that progesterones were present in dried manure piles on 
a dairy operation, but not in dairy lagoon samples.  

5.6.  Summary and Discussion 

Hormones are naturally synthesized by all mammals, including livestock and poultry. Estimates suggest that 
over 720,000 lbs. of natural and synthetic hormones were excreted in manure and bile by cattle, swine and 
poultry (excluding turkeys) in 2000 (Lange et al. 2002) (Table 5-3). Research (while limited) indicates that 
hormones and their metabolites may be present in the environment proximal to livestock and poultry 
operations, including streams, creeks draining cattle grazing rangeland, and surface waters downstream from 
beef cattle feedlots (Kolpin et al. 2002, Durhan et al. 2006, Kolodziej and Sedlak 2007, Arnon et al. 2008, 
Harden et al. 2009, Bartlet-Hunt et al. 2012). While hormones are typically detected at low concentrations, 
such chemicals are biologically active at low levels (ng/L) and are classified as endocrine disruptors (see 
Section 6.4). Manure storage prior to land application may promote hormone degradation (see Chapter 8), 
possibly minimizing the amount that enters the environment (Shore et al. 1995, Raman et al. 2001, Schiffer et 
al. 2001). However, the nature of the degradation products is not completely understood yet. More research 
on the use, occurrence, fate, and transport of natural and synthetic hormones is necessary in order to fully 
understand their potential impact on human and ecological health.  
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6. Potential Manure-Related Impacts 

Manure from livestock and poultry is a source of a number of contaminants including nutrients, pathogens, 
hormones, and antimicrobials (see Table 1-1). As reviewed in the previous chapters, these contaminants have 
been detected in manure and environmental media such as soil, sediment, and water resources near livestock 
and poultry operations. Manure can be viewed as a source of nutrients to water, and it may be related to the 
development of harmful algal blooms (HABs) in some cases. HABs can produce cyanotoxins – also 
contaminants of emerging concern. The purpose of this chapter is to review the potential and documented 
human health and ecological impacts associated with these contaminants. This is not a comprehensive 
discussion of human health issues related to manure and livestock and poultry operations. Additional health 
issues for people living in the vicinity of large animal feeding operations or working in livestock and poultry 
operations and handling manure are associated with air quality (see Donham et al. 2007, Merchant et al. 2005, 
Mirabelli et al. 2006, PCIFAP 2008). 

6.1.  Harmful Algal Blooms and Cyanotoxin Production 

Nitrogen and phosphorus (nutrients) are perhaps the most widely researched pollutants from livestock and 
poultry manure. Nutrients from manure may reach surface water and ground water through runoff from 
pasture and cropland, infiltration through soil, or volatilization during manure decomposition leading to 
atmospheric deposition of nitrogen (Jordan and Weller 1996, Bouwman et al. 1997, Aneja et al. 2001). 
Nutrients are necessary for all biological growth, but excess nutrients may lead to eutrophication in aquatic 
ecosystems. Characterized in part by 
excessive algal growth and potentially 
harmful algae blooms (HABs), 
eutrophication can alter the biology, 
chemistry, and aesthetic quality of the 
waterbody. HABs can also produce toxins, 
which may be harmful to wild animals and 
aquatic life as well as to humans and pets 
when exposed to them from drinking 
water supplies or recreational waters (see 
Grand Lake St. Marys case study) (Lopez 
et al. 2008).  

While livestock and poultry manure 
contributes nutrients to the environment, 
there have been limited cases where 
manure has been documented as the 
primary cause of HABs and associated 
formation of cyanotoxins. Additionally, 
livestock and poultry manure must be 
placed in context relative to all the 
nutrients used in agricultural production. 
The National Research Council (NRC) 
estimated nitrogen and phosphorus 
balances for croplands by USDA Region and for the U.S. The NRC reported that in the U.S., 45% of 
nitrogen and 79% of phosphorus inputs to cropland may be attributed to synthetic fertilizers, whereas 8% of 
nitrogen and 15% of phosphorus inputs are from livestock and poultry manure (NRC 1993). However, 
because manure production is more localized (refer to Chapter 2), associated nutrient contributions can be 
higher in particular watersheds. For example, a USGS study found that animal manure was the primary 

 

 

Manure-Related Harmful Algal Blooms in  
Grand Lake St. Marys, Ohio 

 
Grand Lake St. Marys (GLSM) is a public drinking water 
supply in Ohio that has experienced recurring HABs since 
2009 related to livestock manure runoff and nutrient 
loading (OEPA 2009). The watershed is 90% agricultural, 
with nearly 300,000 animal units of poultry, swine, and 
cattle. The HABs have caused fish kills, waterfowl and pet 
deaths, and have also been linked to over 20 cases of human 
illness. The state of Ohio has issued recreation, boating, and 
fish consumption advisories related to the blooms. The 
$150 million annual lake-based recreational and tourism 
industries have been compromised, park revenues have 
decreased by more than $250,000 per year, and several 
lakeside businesses have closed. To date, millions of state, 
federal, and local dollars had been leveraged toward lake 
restoration and watershed management projects. Technical 
assistance and funding programs have also been developed 
to minimize manure runoff to the lake. (References: OEPA 
2007, OEPA 2009, OEPA 2011, Gibson 2011). 
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source of nitrogen in several Mid-Atlantic and southern watersheds, contributing 54% and 56% of total 
nitrogen loads to the Susquehanna River in Pennsylvania and the White River in Arkansas, respectively 
(Puckett 1994).  

The majority of HABs in freshwater in the U.S. and throughout the world are caused by cyanobacteria, 
commonly referred to as blue-green algae. USEPA’s 2007 National Lakes Assessment found that microcystin, 
a hepatotoxin produced by cyanobacteria that is harmful to animals and humans, was detected in 
approximately one third of the lakes studied (USEPA 2010b). It is important to note that the presence of 
cyanobacteria is not necessarily an indication of cyanotoxins because not all cyanobacteria, and not all blooms 
produce toxins. Table 6-1 reviews the various types of nuisance and harmful algae, the toxins they can 
produce, and the associated adverse human health and aquatic life impacts. 

Table 6-1. Types of harmful or nuisance inland algae, toxin production, and potential adverse 
impacts. 

Algae Group Genera/Taxa Toxins Potential Adverse Impacts 

Cyanobacteria  

Anabaena, Aphanocapsa, 
Hapalosiphon, Microcystis, Nostoc, 
Oscillatoria, Planktothrix, Nodularia 
spumigena, Aphanizomenon, 
Cylindrospermopsis, Lyngbya, 
Umezakia 

Hepatotoxins, 
neurotoxins, 
cytotoxins, 
dermatoxins, 
endotoxins, 
respiratory and 
olfactory irritant 
toxins 

• Human and animal health impacts (i.e., 
gastrointestinal disorders, liver 
inflammation/failure, tumor promotion, 
cardiac arrhythmia, skin irritation, 
respiratory paralysis, etc.)  
• Water discoloration 
• Unpleasant odors and aesthetics 
• Hypoxia from high biomass blooms  
• Taste and odor problems in drinking 
water and in farm-raised fish  

Haptophytes  Prymnesium parvum, 
Chrysochromulina polylepis Ichthyotoxins  • Fish mortalities  

Chlorophytes, 
Microalgae  Volvox, Pandorina  --  • Water discoloration 

• Localized hypoxia  

Macroalgae  Cladophora  --  
 • Unpleasant odors and aesthetics 
• Localized hypoxia 
• Clogged water intakes  

Euglenophytes Euglena sanguinea Ichthyotoxins  • Water discoloration 
• Fish mortalities 

Raphidophytes*  Chattonella  Ichthyotoxins  • Fish mortalities  
Dinoflagellates  Peridinium polonicum  Ichthyotoxins  • Fish mortalities  

Cryptophytes  

Cryptomonas, Chilomonas, 
Rhodomonas, Chroomonas, 
Hemiselmis, Proteomonas, 
TeleaulaxΩ  

 --  • Water discoloration 
• Localized hypoxia  

Diatom  Didymosphenia geminata  --  
• Produce large quantities of extracellular 
stalk material resulting in ecosystem and 
economic impacts  

* Raphidophytes are a marine algae, but can bloom in inland saline waters 
Ω Information from Marin et al. (1998).  
Adapted from Lopez et al. 2008. 
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6.2.  Fish Kills 

Manure discharges to surface waters have been implicated in fish kills nationwide (Mulla et al. 1999). Such 
discharges can be caused by rain events, equipment failures (e.g., lagoon ruptures/leaks), or the application of 
manure to frozen ground or to tile drained fields, and subsequent discharges to surface waters. Fish 
mortalities from runoff containing manure may be caused by ammonia toxicity and/or oxygen depletion with 
large loadings of manure.  

In Minnesota, a top swine producing state, an estimated 20 manure spills occur annually, one of which 
involved 100,000 gallons of liquid hog manure washing into Beaver Creek, killing nearly 700,000 fish 
(DeVore 2002). Similarly, in Lewis County, New York, millions of gallons of manure from a dairy CAFO 
spilled from a lagoon in 2005, contaminating approximately 20 miles of the Black River and killing 
approximately 375,000 fish (NYSDEC 2007). In 1995, spills from poultry and swine lagoons entered Cape 
Fear River basin in North Carolina, causing fish kills, algal blooms, and microbial contamination (Mallin and 
Cahoon 2003). Osterburg and Wallinga (2004) reported over 300 manure spills within ten years in Iowa alone, 
24% of which were caused by manure storage overflow and equipment failures. Large livestock and poultry 
operations often store large volumes of untreated manure in lagoons, which can rupture or overflow, leading 
to a greater potential for fish kills (Armstrong et al. 2010). Between 1995 and 1998 alone, there were an 
estimated 1,000 manure spills at animal feedlots in ten states and 200 manure-related fish kills in the U.S. 
(Marks 2001). Proper management and maintenance of lagoons and minimization of winter land application 
of manure will help prevent manure discharges to surface waters.  

6.3.  Antimicrobial Resistance 

Antimicrobials are typically administered to livestock therapeutically for disease treatment, control, and 
prevention, as well as sub-therapeutically for growth promotion (refer to Chapter 3) (Kumar et al. 2005). The 
USFDA estimates that 29.2 million lbs. of antimicrobials were sold for livestock and poultry use in 2010 
(USFDA 2011a). The use of antimicrobials in livestock and poultry has been increasing over the past four 
decades (Pérez and Barceló 2008). This increase is partly related to the shift towards fewer, larger confined 
animal facilities, which may increase disease susceptibility among livestock because the livestock are routinely 
in close contact (Pérez and Barceló 2008). The overuse and/or misuse of antimicrobials (in general) can 
facilitate the development and proliferation of antimicrobial resistance (i.e., when bacteria have the ability to 
survive exposure to certain types of antimicrobials) (Levy and Marshall 2004). Research conducted by the 
WHO and others suggest that antimicrobial use in livestock and poultry, which is typically administered at 
low doses for extended periods of time for sub-therapeutic purposes, has contributed to the prevalence of 
antimicrobial-resistant pathogens found in food animal operations and nearby environments (WHO 2000, 
Swartz 2002, Hayes et al. 2004, Levy and Marshall 2004, Nelson et al. 2007, USGAO 2011a). However, 
antimicrobial resistance can develop in a number of ways, and while resistant infections in humans have been 
linked to livestock and poultry production (Swartz 2002), the relationship between livestock and poultry 
antimicrobial use and resistant infections in humans is not well understood. This section focuses on 
antimicrobial resistance and the potential human health implications. Note that research also indicates that 
antimicrobials are toxic to aquatic life; this topic has been reviewed elsewhere (e.g., Sanderson et al. 2004, 
Kümmerer 2009a and 2009b) and is not the focus of this chapter.  
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6.3.1.  Development and Spread of Antimicrobial Resistance 

Each class of antimicrobials operates differently: some attack cell walls and membranes, some act on cellular 
omponents responsible for protein synthesis, and others interrupt biochemical pathways within the cell 
Rogers and Haines 2005). Bacteria may develop resistance to antimicrobials when their deoxyribonucleic acid 
DNA) changes through the mutation of existing genetic material. Bacteria may also develop resistance 
hrough conjugation (i.e., the transfer of genetic material between living bacteria), transformation (i.e., 
btaining genetic material from the environment), or transduction (i.e., the transfer of genetic material 
etween bacteria via a bacteriophage) (Rogers and Haines 2005). Because of the multiple methods by which 
esistance can spread, exposure of bacteria to increasingly large pools of antimicrobial resistant genes can 
urther expand the pool of resistant strains of pathogens.  
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Antimicrobial-resistant bacteria are generally shed in
animal manure, but they may also be present in the
mucosa of livestock animals. Once a resistant strain is
present in a bacterial community, it can spread among
livestock, wild animals, pets, and humans (Figure 6-1).
For example, resistance can spread between herds of
animals, particularly when in close confinement, or via
vectors such as insects and rodents (McEwen and
Fedorka-Cray 2002). Antimicrobial-resistant
pathogens can also survive on food products, such as
vegetables and fruit grown on fields fertilized with
manure containing resistant pathogens, or meat from
slaughterhouses; such pathogens can also spread
through soil or water that has been contaminated with
manure containing resistant bacteria (USGAO 2011a).
It is important to note that ingested bacteria will not
always cause illness, in part because many strains of
bacteria are naturally present in the human and/or
animal digestive tract (e.g., certain strains of E. coli)
(USGAO 2011a).  

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 

 The sub-therapeutic use of antimicrobials in 
livestock contributes to the development of 
antimicrobial resistant pathogens.  
 
 The U.S. Department of Agriculture 
reported that 74% of Salmonella and 62% of 
Campylobacter isolates from swine manure were 
resistant to two or more antimicrobials.  
  
 Resistant strains of pathogens tend to be 
less responsive to treatment and can cause more 
severe and prolonged illness in humans than 
susceptible strains.  
 
 The U.S. Food and Drug Administration 
banned the use of fluoroquinolones in poultry 
in 2005 related to human health concerns; 
livestock antimicrobial use has previously been 
banned in European countries related to 

Most antimicrobial resistance related to human health perceived human health concerns. 
s likely the result of overuse and misuse of certain  

edications in humans (Levy and Marshall 2004). 
oH wever, evidence suggests that the use of antimicrobials in livestock and poultry operations selects for 

i
m

antimicrobial resistance in certain pathogens and bacteria such as Salmonella and Enterococcus (McEwen and 
Fedorka-Cray 2002). These bacteria may be transferred to humans through the food chain and via 
contaminated water (McEwen and Fedorka-Cray 2002). 
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Figure 6-1. Potential pathways for the spread of antimicrobial-resistance from animals to humans.  

 
*As indicated in the figure, antimicrobial-resistant pathogens can spread to humans through several pathways. Certain pathogens 
with resistance can infect humans, increasing the severity and decreasing the treatability of the resulting illness/infection. Source: 
USGAO (2011a), Figure 1. 

6.3.2.  Antimicrobial Resistance in Manure and the Environment 

Antimicrobial-resistant pathogen strains can be shed by livestock and poultry and are therefore generally 
found in manure and nearby environments such as surface water, ground water, and fertilized cropland. 
Antimicrobial-resistant Enterococcus spp. isolates were found to be prevalent in broiler and layer chicken 
operations in the Netherlands, with over 90% of isolates resistant to oxytetracyline or erythromycin (van den 
Bogaard et al. 2002). In that study, 80% of Enterococcus spp. isolates from broiler litter were also resistant to 
vancomycin, which is typically the first line drug used in humans to treat Enterococcus infections. Note that 
vancomycin has not been approved by the USFDA for use by livestock and poultry in the U.S. In a separate 
survey of poultry litter from more than 80 broiler operations, approximately 99% of Enterococcus spp. isolates 
were resistant to lincomycin, 68% were resistant to tetracycline, 54% were resistant to erythromycin, and 27% 
were resistant to penicillin (Table 6-2) (Hayes et al. 2004). Each of these medications is also used to treat 
human infections, and some may be used to treat infections from Enterococcus, specifically. Importantly, 
whether or not antimicrobial use in the poultry was a direct cause of the high prevalence of resistance is 
unclear because the types and quantities of antimicrobials used on the farms in the Hayes et al. (2004) study 
were not known/reported.  

Research indicates that increased use of antimicrobials in livestock and poultry may be related to a greater 
prevalence of resistant pathogens in manure. Jackson et al. (2004) reported that 59% of Enterococcus spp. 
isolates were erythromycin-resistant in manure from a swine farm administering tylosin continuously through 
feed for animal growth, compared to 28% in a swine farm that administered tylosin for disease treatment for 
only five days (both tylosin and erythromycin are macrolides). The percent occurrence of erythromycin-
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resistant isolates was only 2% on a swine farm that did not use tylosin. Similarly, Sapkota et al. (2011) 
reported a significantly lower occurrence of antimicrobial-resistant strains of Enterococcus spp. on organic, 
antimicrobial-free poultry farms compared to conventional poultry operations. On the conventional 
operations, 42% of Enterococcus faecalis (E. faecalis) and 84% of Enterococcus faecium (E. faecium) isolates were 
multidrug-resistant (Table 6-2), compared with only 10% of E. faecalis and 17% of E. faecium isolates on the 
organic operations. 

Results from USDA’s NAHMS studies on the occurrence of antimicrobial-resistant pathogens in livestock 
and poultry manure, suggest a higher prevalence of antimicrobial-resistant pathogens in manure from swine, 
compared to other animal types (see USDA sources in Table 6-2). This finding was also reported by Sayah et 
al. (2005), which researched antimicrobial resistance patterns in livestock and poultry, companion animals, 
human septage, wildlife, surface water, and farm environments (e.g., manure storage facilities, lagoons, and 
livestock holding areas) in a watershed in Michigan. In that study, E. coli isolates from livestock manure were 
resistant to the greatest number of antimicrobials, and multidrug resistance was most common in isolates 
from swine manure (Table 6-2). Resistance was demonstrated most frequently to tetracycline, sulfisoxazole, 
streptomycin, and cephalothin (a type of cephalosporin that has since been voluntarily withdrawn from the 
U.S. market by the drug manufacturer). In terms of Salmonella and Campylobacter, the USDA’s NAHMs studies 
also indicate that antimicrobial-resistant strains of these pathogens are less prevalent in beef cattle manure 
compared to dairy cow and swine manure (Table 6-2).  

Table 6-2. Occurrence of antimicrobial-resistant isolates in livestock and poultry manure from 
conventional livestock operations.  

Pathogen Animal Type % of Resistant Isolates Source 

Salmonella spp. 

Beef cattle 0% resistant to any antimicrobials USDA 2009e 

Dairy cows 2% resistant to 1 antimicrobial 
6% resistant to ≥ 2 antimicrobials USDA 2009f 

Swine 80% resistant to 1 antimicrobial 
74% resistant to ≥ 2 antimicrobials USDA 2009g 

Escherichia coli 

Swine 

32% resistant to 1 antimicrobial 
60% resistant to ≥ 2 antimicrobials USDA 2009h 

31% resistant to 1 antimicrobial 
15% resistant to > 3 antimicrobials 

Sayah et al. (2005) 
Dairy cows 28% resistant to 1 antimicrobial 

6% resistant to > 3 antimicrobials 

Beef cattle 28% resistant to 1 antimicrobial 
6% resistant to > 3 antimicrobials 

Poultry (broilers) 28% resistant to 1 antimicrobial 
12% resistant to > 3 antimicrobials 

Enterococcus spp.  

Poultry (broilers) 53% resistant to 4 antimicrobials Hayes et al. (2004) 

Poultry (broilers) 42% (E. faecalis) resistant to ≥ 3 antimicrobials 
84% (E. faecium) resistant to ≥ 3 antimicrobials Sapkota et al. 2011 

Campylobacter sp. 

Beef cattle 8% resistant to ≥ 2 antimicrobials USDA 2009i 

Dairy cows 62% resistant to 1 antimicrobial 
2% resistant to ≥ 2 antimicrobials USDA 2009f 

Swine 91% resistant to 1 antimicrobial 
62% resistant to ≥ 2 antimicrobials USDA 2008c 

 

Antimicrobial-resistant pathogens have also been detected in surface water and ground water near livestock 
and poultry operations. In the Sayah et al. (2005) study previously described, antimicrobial-resistant isolates of 

Electronic Filing - Received, Clerk's Office : 01/30/2014 - PC# 3031 



E. coli were detected throughout the farm environment as well as in surface water near farming operations. 
Among the surface water samples, 81% of E. coli showed resistance to cephalothin (Sayah et al. 2005). Ash et 
al. (2002) reported that over 40% of bacteria in 16 rivers in the U.S. were resistant to at least one 
antimicrobial. Chee-Sanford et al. (2001) reported resistant bacteria in swine lagoons and underlying ground 
water, with the bacteria detected over 800 ft. down-gradient from the lagoons. In a study of the presence of 
resistant bacteria near a concentrated swine operation, median levels of enterococci and E. coli were up to 33 
times higher in surface water and ground water down-gradient from the operation. A higher percentage of the 
enterococci were resistant to erythromycin and tetracycline in surface water samples, and a higher percentage 
of resistance to tetracycline and clindamycin were observed in down-gradient ground water samples. The 
surface water was used for recreational purposes, and the ground water had been used as a primary drinking 
water source but was taken offline due to pollution from the swine operation (Sapkota et al. 2007). The 
presence of antimicrobial-resistant bacteria in flowing systems such as streams, rivers, and ground water may 
facilitate the spread of resistant bacteria in the environment (McEwen and Fedorka-Cray 2002). 

The presence of antimicrobial-resistant bacteria in drinking water source water and tap water has been 
documented. Bacteria resistant to amoxicillin, chloramphenicol, ciprofloxacin, gentamicin, sulfisoxazole, and 
tetracycline were found in surface water sources of drinking water in Michigan and Ohio (Xi et al. 2009). The 
percent of resistant bacteria ranged from 1.66% to 14.42% in source water, and from 1.17% to 47.98% in 
finished (treated) water. The study found that the levels of antibiotic-resistant bacteria were higher in tap 
water compared to finished water, suggesting that bacteria continued to grow in the drinking water 
distribution system (Xi et al. 2009). 

The presence of antimicrobial-resistant bacteria in air, soil, and on cultivated land has also been documented. 
Gibbs et al. (2004) detected antimicrobial-resistant bacteria in air samples inside and downwind of a 
concentrated swine operation, but not upwind, suggesting that the swine operation was the source of the 
resistant bacteria. Multidrug-resistant bacteria have also been detected in topsoil from dairy farms, 
demonstrating resistance to chloramphenicol, 
penicillin, nalidixic acid, and tetracycline 
(Burgos et al. 2005). In soil from farmland 
amended with swine manure slurry, there was 
an increase in tetracycline-resistant bacteria 
following manure application, though the 
amount of resistant bacteria decreased during 
the eight months of the study (Sengeløv et al. 
2003).  

The period of time between antimicrobial 
introduction and the emergence of 
antimicrobial-resistant pathogens on a 
livestock operation varies. Because of the 
numerous ways in which bacteria can gain 
resistance (see subsection 6.3.1), once the 
pool of resistant genes reaches a certain 
magnitude, reversal of the problem can be 
challenging (Swartz 2002). While limited, 
available research suggests that certain 
antimicrobial-resistant pathogens may be 
more persistent in the environment than 
others. However, research on the persistence of resistant pathogens appears to be focused primarily on 
Campylobacter and Enterococcus in the poultry industry, so there is a strong need for more research in this area.  

 
Cephalosporins are antimicrobials used to treat 
pneumonia, pelvic inflammatory disease, and skin 
infections in humans. They are also widely used in 
livestock production; the USFDA reported that over 
54,000 lbs. were sold for use in food-producing animals 
in 2010. Also, a USDA survey reported that in 2007, over 
half (53%) of dairy operations administered 
cephalosporins to treat mastitis (an increase from 37% of 
operations in 2002). There has been growing concern 
over the increased prevalence of cephalosporin-resistant 
pathogens (i.e., Salmonella and E. coli) related to 
widespread livestock use. To preserve the effectiveness 
of cephalosporins for human use, the USFDA has 
moved to ban their prophylactic use (among other uses) 
in cattle, swine, and poultry. The new rule became 
effective in April, 2012. (References: USDA 2008a, 
USFDA 2011a and 2012, Gilbert 2012). 

The USFDA Bans Prophylactic Use of 
Cephalosporin in Livestock 
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Fluoroquinolone-resistant Campylobacter appears to be persistent in poultry operations. Price et al. (2005, 2007) 
researched the prevalence of resistant strains of Campylobacter in chicken meat products from two prominent 
poultry companies that had discontinued the use of fluoroquinolones in drinking water to treat entire flocks. 
In the study, even one year after discontinuing the use of the drug, fluoroquinolone-resistant Campylobacter 
was detected in 43% to 96% of the chicken products from the two producers. Chicken products from one of 
the producers were over 450 times more likely to carry fluoroquinolone-resistant Campylobacter than products 
from an antimicrobial-free poultry operation involved in the study (Price et al. 2005). There was no significant 
change in the proportion of resistant Campylobacter strains three years later (i.e., four years after the operations 
had discontinued the use of fluoroquinolones) (Price et al. 2007). The persistence of fluoroquinolone-
resistant Campylobacter is of interest, because this pathogen is a primary cause of bacterial gastroenteritis in the 
U.S., causing approximately 1.4 million infections annually (Nelson et al. 2007). Fluoroquinolones are 
commonly prescribed to adults infected with Campylobacter (Nelson et al. 2007). Thus, resistance compromises 
the effectiveness of these antimicrobials in treating Campylobacter infections in humans. As described in 
subsection 6.3.3, the USFDA has since banned the use of fluoroquinolones in poultry due to fluoroquinolone 
resistance and human health concerns.  

Research conducted in the U.S. and in Europe indicates that antimicrobial-resistant Enterococcus spp. may be 
less persistent than Campylobacter. For example, one study found that five newly organic and antimicrobial-free 
large-scale poultry operations in the U.S. experienced a substantial drop in the prevalence of antimicrobial-
resistant Enterococcus spp. in feed, litter, and water samples, compared to five conventional operations (see 
subsection 6.3.2) (Sapkota et al. 2011). Similarly, tylosin-resistant Enterococcus spp. isolates detected in swine 
manure in Denmark were high (around 90% occurrence) prior to Denmark’s ban of the use of tylosin for 
growth promotion (Aarestrup et al. 2000). However, the percent occurrence of tylosin-resistant Enterococcus 
spp. isolates decreased to 28% and 47% for E. faecalis and E. faecium, respectively, three years after the ban. It 
is important to note that a more substantial drop in occurrence may not have been observed because 
macrolides, such as tylosin, were still being administered to swine for therapeutic purposes (Aarestrup et al. 
2000). In the same study, similar drops in occurrence were observed for erythromycin- and virginiamycin-
resistant Enterococcus spp. isolates in broilers, and for glycopeptides-resistant E. faecium isolates in swine 
(Aarestrup et al. 2000). These findings were further confirmed by similar research conducted by Emborg et al. 
(2003) in Denmark on the occurrence of antimicrobial resistant Enterococcus spp. in broilers. One of the ways 
in which resistant pathogens can be transferred to humans is via the consumption of meat products, which is 
beyond the scope of this report. The National Antimicrobial Resistance Monitoring System (NARMS), a 
collaboration between the USFDA, the USDA, and the Centers for Disease Control and Prevention (CDC), 
conducts annual surveys of the prevalence of resistant pathogens on meat products (see NARMS, 2009) and 
provides further information.  

Research indicates a higher prevalence of antimicrobial-resistant strains of pathogens in livestock and poultry 
handlers compared to the general public (Swartz 2002). Levy et al. (1976) found that after tetracycline-
supplemented feed was introduced on a poultry farm, tetracycline-resistant E. coli isolates increased in fecal 
samples from both the poultry and farm family members. After introducing the medicated feed, 80% of the 
isolates in the family members were tetracycline-resistant, compared to only 7% of isolates from neighbors. 
The percent of resistant isolates found in the family members decreased to levels closer to the percent 
detected in neighbors approximately six months after discontinuing the use of tetracycline in the animal feed. 
Similar findings were reported by van den Bogaard et al. (2002), who found significant correlations between 
the prevalence of antimicrobial-resistant Enterococcus spp. in broilers and broiler farmers and also between 
broilers and poultry slaughterers. 

6.3.3.  U.S. and International Responses to Livestock Antimicrobial Use 

Making the direct link between livestock and poultry antimicrobial use and resistant infections in humans is 
challenging and controversial, in part because bacteria can develop resistance naturally or from antimicrobial 
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Federal Court Ruling Requires USFDA to Evaluate Human 
Health Risks Associated with Livestock Antimicrobial Use 

 
Recent federal court decisions ordered the USFDA to re-evaluate 
the human health implications of the use of antimicrobials in 
livestock feed. The U.S. District Court for the Southern District 
of New York rulings came in response to a suit brought by the 
Natural Resources Defense Council, the Union of Concerned 
Scientists, and others. In a March, 2012 ruling, which USFDA is 
currently appealing, the federal judge required USFDA to 
withdraw its approval for most non-therapeutic uses of 
tetracyclines and penicillin in livestock feed, unless the practices 
are proven to be safe for humans. Following the court order, 
USFDA called for drug manufacturers to voluntarily place 
restrictions on the use of certain drugs in livestock feed. The 
most recent ruling, in June, 2012, requires USFDA to withdraw 
its approval of the use of antimicrobials in livestock unless 
industry can prove they are safe. (References: Jacobs 2012, 

   

use in humans (Levy and Marshall 
2004). However, in specific cases, 
years of research and evidence have 
demonstrated the link between 
livestock and poultry antimicrobial 
use and resistant infections in 
humans, leading to limitations or 
bans on certain antimicrobials. Most 
recently, because of the relationship 
between livestock and poultry 
antimicrobial use and the evolution 
and proliferation of antimicrobial-
resistant pathogens, a federal court 
ordered the USFDA to evaluate the 
human health risks associated with 
livestock and poultry antimicrobial 
use (see Federal Court Ruling text 
box). The USFDA also recently 
banned the use of cephalosporin in 
livestock and poultry, related to 
antimicrobial resistance (see Cephalosporin text box). In 2005, the USFDA banned the use of 
fluoroquinolone in the poultry industry because substantial data and research indicated that an increase in 
human infections caused by fluoroquinolone-resistant Campylobacter was associated with poultry consumption 
(Nelson et al. 2007). The fluoroquinolone ban is anticipated to reduce the selective pressure not only on 
fluoroquinolone-resistant Campylobacter but also on non-typhodial Salmonella species and other foodborne 
pathogens that can cause infections in humans (Nelson et al. 2007).  

In other countries, bans on the use of certain antimicrobials in livestock and poultry related to human health 
concerns have been in effect for decades. The sub-therapeutic use of antimicrobials in food animals has been 
banned in Sweden since 1986 and in Denmark since 1998 (Emborg et al. 2003, PCIFAP 2008). In 2006, the 
European Union banned the use of all growth-promoting antimicrobials after having already previously 
banned the use of human medicines from being added to livestock feed (Europa 2005). Studies conducted by 
Aarestrup (2000) and Emborg et al. (2003) suggest that, as a result of these bans, there have been 
demonstrated reductions in the occurrence of antimicrobial-resistant pathogens in livestock and poultry. 
However, the European Union still considers the prevalence of antimicrobial resistance a growing health 
problem. In November 2011, it published the Action Plan on Antimicrobial Resistance, which, among other 
goals, calls on European Union countries to ensure that antimicrobials are only available via prescription and 
to better track cases of resistance (Europa 2011).  

6.3.4.  Summary and Discussion 

Livestock and poultry antimicrobial use in the U.S. is an estimated four times greater than the amount used to 
treat human infections (Loglisci 2010). Research conducted by the USGAO, the WHO, and others 
demonstrate that overuse and misuse of antimicrobials – in humans and/or livestock and poultry – may 
contribute to the prevalence of antimicrobial resistance (WHO 2000, Levy and Marshall 2004, USGAO 
2011a). Research has demonstrated an increased prevalence of antimicrobial-resistant bacteria on and near 
livestock and poultry production facilities related to the use of antimicrobials (Hayes et al. 2004, Kumar et al. 
2005, Sapkota et al. 2011). Antimicrobial-resistant pathogens have been detected in meat products (NARMS 
2009). What is less clear is the extent to which antimicrobial-resistant human infections are related to the use 
of antimicrobials in livestock and poultry. Making that connection is challenging – USFDA reviewed decades 
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of scientific research before banning fluoroquinolone use in poultry in 2005 and prohibiting prophylactic use 
of cephalosporin in certain types of livestock in 2012 (Nelson et al. 2007, USFDA 2012b).  

As noted by Kumar et al. (2005), significant costs incur when antimicrobials used to treat human, pet and/or 
livestock and poultry bacterial infections become ineffective because of resistant bacteria. These costs are 
related to increased health costs and loss of livestock and poultry, as well as the need to develop new drugs. 
More representative data about the occurrence of antimicrobial resistance in different types of livestock and 
food products will help researchers and agencies identify trends and better understand the relationships 
between livestock and poultry antimicrobial use, the prevalence of resistant pathogens, and the occurrence of 
human infections caused by resistant pathogens. 

6.4.  Endocrine Disruption 

Livestock excrete natural hormones (i.e., estrogens, androgens, and progestogens), and synthetic hormones 
(i.e., trenbolone acetate, zeranol, and melengestrol acetate in the case of some cattle). These hormones can 
enter aquatic ecosystems through runoff following manure land application, wash-off from farming 
operations, or via spills, overflow, and leaks from manure lagoons (Pérez and Barceló 2008). To regulate 
metabolic and developmental processes in animals, hormones are naturally biologically active at very low 
concentrations (ng/L). Even low levels of hormones detected in surface water have been implicated in 
endocrine disruption, adversely impacting the reproductive biology, physiology, and fitness of fish and other 
aquatic organisms (Zhao et al. 2008). To date, the majority of research has been conducted on the 
environmental impacts of hormones from human waste 
streams (e.g., municipal wastewater treatment plant 
discharges). However, recent research suggests that 
exposure to animal manure can also have endocrine-
disrupting effects on aquatic organisms (Lee et al. 2007, 
Ciparis et al. 2012). 

Sex steroids regulate the differentiation and structural 
development, as well as behavior and function, of the 
reproductive system in vertebrates (Lange et al. 2002). 
Specifically, estrogens are responsible for the 
development and maintenance of female sex organs and 
characteristics, while androgens are responsible for male 
organs and characteristics. Progestogens are involved in 
the female menstrual cycle and pregnancy. An 
investigation into the ecological toxicity of 92 types of 
hormones using USEPA’s ECOSAR program found that hormones exhibited the greatest toxicity to aquatic 
biota, compared to several other classes of pharmaceuticals (Sanderson et al. 2004). The study predicted that 
80% of the compounds were very toxic and 52% extremely toxic to fish based on impacts on species survival 
and reproduction. The study found that only 1% of hormone compounds were non-toxic to fish, daphnids, 
or algae, illustrating the potential ecological effects associated with hormones in surface waters. 

The majority of research on hormones in surface waters has been conducted on estrogens, which can cause 
physiochemical changes in sensitive fish and other aquatic organisms. Fish exposure to exogenous estrogens 
can induce the production of egg yolk precursor proteins (vitellogenin) and eggshell proteins (zona radiata), 
which are associated with reduced testicular growth, reduced testicular and ovary size, decreased egg 
production, and liver and kidney damage (Lange et al. 2002). Exposure to exogenous estrogen can also lead to 
reduced reproductive fitness, intersex (the presence of both male and female sex characteristics), skewed 
population sex ratios, abnormal spawning behavior, and compromised immune systems in fish (Iwanowicz 
and Blazer 2011). The most potent estrogen metabolite is 17β-estradiol, which has been associated with 

 Hormones are endocrine system regulators 
that are biologically active even at low 
concentrations.  
 
 Fish exposure to estrogens can cause 
defeminization in females and 
demasculinization in males, reducing 
reproductive fitness.  
  
 The biological activity of the synthetic 
hormone melengestrol acetate is estimated to 
be nearly 125 times greater than that of natural 
progesterone. 
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adverse impacts on gamete production, maturation, spawning, and sexual differentiation in a variety of fish 
species (Lange et al. 2002, Zhao et al. 2008). 

Exposing fish to animal manure containing natural hormones has also been shown to cause adverse impacts 
on fish, though research on hormones in manure is limited at this time (the majority of research is focused on 
aquatic life impacts from hormones in wastewater treatment plant discharges). Orlando et al. (2004) found 
that exposure of wild fathead minnows to animal feedlot effluent caused defeminization in females and 
demasculinization in males (i.e., reduced testicular size and testosterone synthesis, and altered head 
morphometrics). As suggested by the author, results from this study indicate that there were potent 
androgens and estrogens in the feedlot effluent. A separate study reported a high intersex prevalence in male 
smallmouth bass in the Potomac River Basin in the Mid-Atlantic region. This was partly explained by 
hormone contributions from runoff containing livestock (primarily poultry) manure within the watershed 
(Blazer et al. 2007).  

Exposure to synthetic hormones and their metabolites from livestock and poultry manure can also adversely 
impact the reproductive endocrinology of some fish. Fathead minnow fecundity can be reduced when 
exposed to 17β-trenbolone and 17α-trenbolone (metabolites of trenbolone acetate) at concentrations greater 
than 27 ng/L, and 16 ng/L for 21 days, respectively (Ankley et al. 2003, Jensen et al. 2006). For perspective, 
concentrations of 17β-trenbolone have been detected in runoff from beef cattle feedlots at concentrations of 
up to 20 ng/L, which is slightly lower than the documented levels of concern (Durhan et al. 2006). However, 
17α-trenbolone has been documented at concentrations ranging from <10 to 120 ng/L, which are high 
enough levels to potentially have adverse impacts (Durhan et al. 2006). Importantly, this information is based 
on a limited number of studies, and further research is needed to truly understand whether levels observed in 
surface waters are sufficient to cause adverse effects on aquatic life.  

The hormone 17β-trenbolone is considered a potent androgen because it binds with greater affinity to the 
androgen receptor of fathead minnows than naturally-produced testosterone (Ankley et al. 2003). Research 
conducted by Jensen et al. (2006) suggests that 17α-trenbolone may be just as potent as 17β-trenbolone. 
Exposure to the trenbolone acetate metabolites can also result in the formation of dorsal (nuptial) turbercles 
on females: these tubercles are normally present on spawning males (Ankley et al. 2003, Jensen et al. 2006). In 
another study, male fathead minnows exposed to fecal slurry from cattle implanted with trenbolone acetate 
and estradiol experienced demasculinizing and feminizing effects (Sellin et al. 2009). Currently, there are no 
published studies on the potential adverse impacts of synthetic progestins on aquatic organisms. However, 
Schiffer et al. (2001) and Lee et al. (2007) provide evidence suggesting that the progestinal activity of 
melengestrol acetate is estimated to be nearly 125 times greater than that of progesterone. 

The presence of hormones in aquatic ecosystems is not new since all mammals naturally produce and excrete 
hormones. In the past decade, a number of studies, most of which have been focused downstream from 
wastewater treatment plant discharges, have suggested potential adverse impacts of hormones on the 
endocrinology of fish (Lee et al. 2007). Additionally, a limited number of case studies suggest that hormones 
from manure specifically, may have similar endocrine-disrupting impacts on aquatic life (i.e., Blazer et al. 
2007). Little is known about the potential adverse impacts of long-term exposure to hormone doses lower 
than those exhibiting a response over a 21 day test, such as in the previously discussed studies conducted by 
Ankley et al. (2003) and Jensen et al. (2006). Importantly, the detection of hormones in the environment is 
relatively new because recent advancements in laboratory methods and analytical techniques have made it 
possible to detect hormones, which are often present in low concentrations (ng/L) in the environment (Lee 
et al. 2007). The ability to detect hormones in the environment has allowed for more research on the 
potential impacts of hormones from human and animal waste streams on aquatic organisms. Given the 
adverse impacts of exogenous hormones on aquatic organisms, the increasing amount of both natural and 
synthetic hormones entering the environment through livestock animal manure needs additional review, 
particularly because some synthetic hormones (e.g., trenbolone acetate) appear to be more stable in the 
environment than natural hormones (Ankley et al. 2003, Lee et al. 2007).  
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6.5.  Waterborne Disease Outbreaks 

Livestock and poultry manure can contain pathogens with zoonotic potential (transferred to humans from 
other animals) (e.g., Rogers and Haines 2005). Land application of manure presents opportunities for those 
pathogens to enter recreational waters and drinking water sources, potentially leading to a waterborne disease 
outbreak (see Chapter 3). Exposure of crops to manure or contaminated water can also lead to foodborne 
illness.  

Although the majority of waterborne disease outbreaks have been attributed to human fecal contamination 
(Rosen 2000), investigations have identified pathogens in manure as a possible or confirmed source in a 
number of outbreaks (Rosen 2000, Guan and Holley 2003). A number of examples of outbreaks are briefly 
described in Table 6-3, which also includes outbreaks caused by contamination of food with manure. This 
chapter reviews waterborne disease outbreaks, presents examples of notable outbreaks, and notes 
informational gaps, particularly in the ability to trace the origin of waterborne diseases in many cases. 

Table 6-3. Waterborne and foodborne disease outbreaks. (Table 6-3 continues on the following page.) 

Location Year Pathogen Suspected Source of 
Contamination 

Predominant Illness 
and Impact References 

Nova Scotia, 
Canada 1981 Listeria 

monocytogenes 

Cabbages grown on a farm 
fertilized with Listeria-
contaminated sheep 

41 cases of listeriosis, 
18 deaths Health Canada 2009 

manure. 

Carrollton, 
GA 1987 Cryptosporidium 

parvum 

Runoff from cattle grazing 
areas and a sewage 
overflow-contaminated river 
water used for drinking 
water supply. Also, drinking 

13,000 cases of 
cryptosporidiosis  

Solo-Gabriele et al. 
1996, USEPA 2004a  

water treatment 
deficiencies.  
Post-treatment 

Ayrshire, UK 1988 Cryptosporidium 
parvum 

contamination of a 
municipal drinking water 
tank with runoff; cattle 
manure slurry sprayed 
nearby. 

27 confirmed cases, 
hundreds more 
suspected 

Smith et al. 1989 

Swindon & 
Oxfordshire, 
UK 

1989 Cryptosporidium 
parvum 

Oocysts in runoff from fields 
with cattle entered water 
supply (Thames River) after 
heavy rains.  

516 cases of 
cryptosporidiosis over 
5 months, mostly 
children, 8% 
hospitalized  

Richardson et al. 
1991, USEPA 2004a 

Contamination of 243 cases of diarrhea, 

Cabool, MO 1990 E. coli O157:H7 

distribution system with 
human sewage overflow via 
water main breaks and 
meter replacements. 
Community practices dairy 
farming. 

including 86 with 
bloody diarrhea, 32 
hospitalized, 2 
Hemolytic-uremic 
syndrome (HUS), 4 
deaths 

Geldreich et al. 
1992, Swerdlow et 
al. 1992, Cotruvo et 
al. 2004 

Bradford, UK 1992 Cryptosporidium 
parvum 

Cryptosporidium oocysts in 
the water supply after heavy 
rains in the catchment area. 
Also, deficiencies in drinking 

125 cases of 
cryptosporidiosis 

Atherton et al. 1995, 
USEPA 2004a  

water treatment. 
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Location Year Pathogen Suspected Source of 
Contamination 

Predominant Illness 
and Impact References 

Maine  1992 E. coli O157:H7 Cow manure spread in a 
vegetable garden. 

4 cases of bloody 
diarrhea, one adult and 
3 children  

Cieslak et al. 1993, 
USEPA 2004a  

The 
Netherlands 1993 E. coli 0157:H7 

Illness was contracted 
swimming in a semi-natural 
shallow lake. Possible 
sources include human 
excrement and water from 
ditches draining meadows 
with cattle. 

12 cases of enteritis, 5 
children with HUS 

Cransberg et al. 
1996, Cotruvo et al. 
2004 

Milwaukee, 
Wi 1993 Cryptosporidium 

parvum 

Cryptosporidium oocysts in 
drinking water source, 
related to heavy rain and 
increased turbidity. Source 
may have been animal 
manure and /or human 
excrement.  

403,000 cases of 
cryptosporidiosis, 54 
deaths 

MacKenzie et al. 
1994, Hoxie et al. 
1997 

Sakai City, 
Japan 1995 E. coli O157:H7 Animal manure used in fields 

growing alfalfa sprouts. 

12,680 cases among 
schoolchildren, most 
with diarrhea or bloody 
diarrhea. 121 cases of 
HUS, 425 hospitalized, 
3 deaths 

Fukushima et al. 
1999, USEPA 2004a, 
Rogers and Haines 
2005  

Connecticut 
and Illinois, 
USA 

1996 E. coli O157:H7 
Consumption of mesclun 
lettuce. Cattle were found 
near the lettuce fields.  

53 cases, 40 with 
bloody diarrhea, and 3 
HUS cases 

Hilborn et al. 1999 

Washington 
Co., NY 1999 E. coli O157:H7 and 

Campylobacter spp. 

Contamination of un-
chlorinated water supply 
well used by food vendors 
for ice and drinks. Possible 
sources are of cattle or 
human origin.  

Bopp et al. cite 775 
cases, 65 hospitalized, 
11 HUS cases, 2 deaths 
 
CDC cites 921 persons 
with diarrhea after 
attending fair 

CDC 1999, Bopp et 
al. 2003, Cotruvo et 
al. 2004  

California, 
USA 1999 E. coli 0157:NM 

Recreational exposure to lake 
water; fecal contamination 
may have been from humans, 
cattle, or deer. 

7 cases of diarrhea in 
children 

Feldman et al. 2002, 
Cotruvo et al. 2004  

Walkerton, 
Canada 2000 E. coli O157:H7 and 

Campylobacter spp. 

Runoff from farm fields 
entering a shallow well used 
for the town’s water supply.  

2,300 cases of diarrhea, 
more than 100 
hospitalized, 27 HUS 
cases, 6 deaths 

Valcour et al. 2002, 
Hrudey et al. 2003, 
Cotruvo et al. 2004, 
USEPA 2004a, PHAC 
2000 

Cornwall, 
U.K. 2004 E. coli 0157:H7 

Exposure to a freshwater 
stream crossing a seaside 
beach; the stream had cattle 
grazing upstream.  

7 cases in children, 
diarrhea and bloody 
diarrhea, 4 hospitalized  

Ihekweazu et al. 
2006 

6.5.1.  Routes of Exposure and Example Outbreaks 

A waterborne disease outbreak is defined by two criteria: 1) two or more persons experience an illness and are 
linked epidemiologically by time, location of exposure to water, and illness characteristics, and 2) the 
epidemiological evidence implicates water as the source of illness (Hlavsa et al. 2011). Humans may be 
exposed to waterborne pathogens via contact with treated or untreated recreational water or ingestion of 
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drinking water (Bowman 2009). Although exposure may also occur through inhalation of some organisms 
(e.g., Legionella pneumophila, Naegleria fowleri, Acanthamoeba), this method of exposure is outside of the scope of 
this report and is not discussed further. Surface waters may become contaminated by zoonotic pathogens 
from agricultural or urban runoff, although dilution and die-off can help mitigate the possibility of illness 
(Rosen 2000). Ground water may become contaminated through infiltration of agricultural runoff or leaching 
of land-applied manure (Marks et al. 2001), with shallow aquifers and fractured rock and karst aquifers being 
especially vulnerable. Agricultural or urban runoff may also enter inadequately protected private or municipal 
wells (Rosen 2000).  

Large and/or intense precipitation events can increase the likelihood of contamination of water with 
microorganisms carried in runoff and/or through impacts on drinking water treatment processes. Such 
hydrologic conditions in an agricultural watershed raise the possibility of waterborne disease outbreak due to 
zoonotic organisms in manure. Curriero et al. (2001) analyzed the relationship between precipitation and 
waterborne disease based on all reported waterborne disease outbreaks in the U.S. from 1948 to 1994. Of 548 
waterborne disease outbreaks analyzed, 51% were 
observed to coincide with extreme precipitation  Many waterborne disease outbreaks are 
events. A number of examples can be found in which undetected or unreported. 
a combination of heavy rainfall and deficient  treatment of a surface water supply resulted in a 

 From 1991-2002, the pathogens for almost waterborne disease outbreak; some were outbreaks in 
40% of gastrointestinal illness outbreaks which manure was a suspected source. For example, 
associated with drinking water were not insufficient chlorination related to increased turbidity 
identified. from heavy precipitation was implicated in a 1978 

Campylobacter outbreak in Bennington, Vermont, with  
3,000 cases (Vogt et al. 1982). In this outbreak, the  Many if not most outbreaks for which the 
main water source for the town was vulnerable to pathogen is known are attributable to human 
deficient sewer systems as well as animal excrement sources of infection. 
on the banks (animal type unknown); increased  
runoff from the watershed provided contamination,  The number of manure-related outbreaks is 
and the additional turbidity decreased the not known, but contamination from manure has 
effectiveness of the disinfection.  been suggested as a possible causative agent in a 

number of outbreaks involving zoonotic 
The Milwaukee outbreak (March and April, 1993) pathogens. 
was the largest drinking water-related Cryptosporidium 
outbreak on record and was related to heavy precipitation and drinking water treatment deficiencies. An 
estimated 403,000 people were affected, and 54 deaths were reported (Hoxie et al. 1997). Milwaukee uses 
water from Lake Michigan and has two treatment plants; the locations of cases of illness suggested that one 
of the two plants (Howard Avenue) was responsible (USEPA 2004, Bowman 2009). It is believed that heavy 
rainfall and snow runoff may have transported Cryptosporidium oocysts to Lake Michigan in addition to causing 
high turbidity (Rosen 2000). Plant operators may not have used adequate coagulant to treat the water 
(MacKenzie et al. 1994, Bowman 2009). Also, the plant recycled its filter backwash water, possibly 
concentrating oocysts in the plant. At the time of the outbreak, the plant met all drinking water quality 
standards (MacKenzie et al. 1994, Rosen 2000), but the treatment processes were not adequate to remove or 
inactivate Cryptosporidium oocysts. After the outbreak, the intake was moved and the plant was upgraded to 
prevent future Cryptosporidium outbreaks by the addition of ozone for disinfection and enhanced filter beds 
with continuous turbidity meters (MacKenzie et al. 1994, Bowman 2009). Also, the practice of recycling filter 
backwash water has been discontinued (MacKenzie et al. 1994). Possible sources of the Cryptosporidium 
include cattle manure in the watershed, slaughterhouse waste, and sewage overflow (MacKenzie et al. 1994). 
Genetic testing has implicated human sewage, but the analysis was based on only four isolates and may not be 
representative of the entire outbreak (Peng et al. 1997). Thus, the sources of the oocysts remain unclear.  
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Contamination of ground water supplies has also resulted in waterborne disease. In August of 1999, a large 
outbreak of E. coli O157:H7 and Campylobacter jejuni occurred in association with the Washington County Fair 
in New York State. According to the CDC (1999), 921 individuals reported diarrhea after attending the fair. 
E. coli O157:H7 was cultured from stools from 116 persons, with 13 also infected with Campylobacter. Two 
deaths were reported. Water at the fairgrounds was supplied by six shallow wells, four of which were un-
chlorinated (Bopp et al. 2003). One of the un-chlorinated wells was implicated in the outbreak. Two possible 
sources of contamination were located near the well: a cow manure storage site and a dormitory septic tank. 
The well may have been contaminated by runoff resulting from a heavy rainfall that occurred during one day 
of the fair.  

An E. coli O157:H7 outbreak linked to cattle manure contamination of a ground water supply occurred in 
May 2000 in Walkerton, Ontario, resulting in more than 2,000 cases. Of those, 27 people developed 
hemolytic-uremic syndrome (HUS), and there were six deaths. Both E. coli O157:H7 and Campylobacter were 
confirmed in stool samples from those infected (PHAC 2000). Testing of one of the town’s production wells 
and the distribution system demonstrated evidence of fecal contamination of the drinking water, and DNA 
analyses by polymerase chain reaction (PCR) confirmed the presence of E. coli O157:H7 (PHAC 2000). To 
determine the origin of the E. coli O157:H7, 13 livestock farms were investigated in the area. Campylobacter was 
found on nine farms, and both E. coli O157:H7 and Campylobacter were found on two farms, including a farm 
near the tested drinking water well (PHAC 2000). Typing of isolates, including the use of genetic 
fingerprinting, matched the isolates from the farm near the well to those found in most of the patients 
(PHAC 2000, Clark et al. 2003). The analysis indicates that the outbreak was caused by a combination of 
factors including flooding from heavy rainfall, runoff contaminated by cattle manure, a well vulnerable to 
surface water contamination (as further indicated by historic records), and decreased disinfection efficacy due 
to increased turbidity (PHAC 2000, Clark et al. 2003).  

Contamination can also occur post-treatment, as was the case with a Cryptosporidium outbreak in Ayrshire, 
England in 1988. Twenty-seven cases of cryptosporidiosis were confirmed, although inquiries by local health 
authorities suggested that there may have been hundreds of cases. The contamination was traced to 
intermittent seepage of runoff into a clay pipe that fed into a water tank. Cattle manure slurry had been 
sprayed nearby, and there had been heavy rain, which would have increased water leakage into the tank 
(Smith et al. 1989).  

If contaminated irrigation water or runoff reaches crops or if manure is applied to fields, foodborne 
outbreaks may also occur; two thirds of deaths from food-borne outbreaks are attributed to zoonotic 
bacterial pathogens: Salmonella sp., Listeria monocytogenes, Campylobacter, and E. coli O157:H7 (Bowman 2009). A 
variety of fresh fruits, vegetables, and nuts may be affected (Rogers and Haines 2005, CDC 2013). 

6.5.2.  Outbreak Statistics 

Data on waterborne disease outbreaks in the U.S. are compiled and reported by the CDC, the Council of 
State and Territorial Epidemiologists, and the USEPA through the Waterborne Disease and Outbreak 
Surveillance System (WBDOSS), a voluntary system in place since 1978. Reports are published by the CDC as 
surveillance summaries, allowing for an assessment of trends in the prevalence of different types of pathogens 
in recreational and drinking waters. Although these reports do not identify potential animal vs. human 
sources for outbreaks, they do provide information on the types of illness and the etiologic agents, some of 
which can be zoonotic. These reports, however, are recognized as underestimates of the true number of 
outbreaks because of unreported or unrecognized cases (see subsection 6.5.3).  

During 2007 and 2008, 36 drinking water-related disease outbreaks were reported to the CDC (Hlavsa et al. 
2011); 12 were related to untreated ground water used for drinking, and seven were attributed to treatment 
failures; these 19 outbreaks all resulted in acute gastrointestinal illness. For recreational water, 134 outbreaks 
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causing nearly 14,000 cases of illness were reported in the same time period (Hlavsa et al. 2011). Outbreaks of 
acute gastrointestinal illness can be caused by pathogens with zoonotic potential (Rosen 2000). For example, 
among 21 bacterial outbreaks associated with drinking water during 2007-2008, four were caused by 
Campylobacter, three by Salmonella (including one outbreak with 1,300 cases), and one by E. coli O157:H7. 
(Other bacterial outbreaks were caused by Legionella pneumophila, which is not considered zoonotic). Two of 
the three parasitic outbreaks were caused by Giardia intestinalis (synonymous with Giardia lamblia). Norovirus 
was responsible for four of the five viral outbreaks. Among 134 recreational water disease outbreaks in 2007-
2008, Cryptosporidium caused 60 outbreaks, most of which were caused by exposure to treated water such as 
chlorinated swimming pools and spas (Hlavsa et al. 2011).  

6.5.3.  Limitations Associated with Detection of Zoonotic Waterborne Disease Outbreaks 

Determining the pathogen and tracing the origin of a waterborne disease outbreak can be challenging. 
Therefore, the causes of outbreaks often remain unknown, including those that may be related to livestock 
and poultry operations. Between 1991 and 2000, for example, the pathogens associated with nearly 40% of 
drinking water outbreaks were not identified (Craun et al. 2006). Without knowing which pathogen is 
responsible for the outbreak, it is even more difficult to trace the pollution source. Livestock and poultry 
manure is a source of pathogens, but because of the limitations associated with tracing an outbreak back to 
the source, manure-related outbreaks may be left undetected or attributed to another source incorrectly or by 
default. For example, if an outbreak cannot be traced to water or if the route of transmission is unclear, the 
source may be attributed to food (Bowman et al. 2009). It is also generally recognized that reported outbreaks 
represent only a small portion of total outbreaks (Craun et al. 2006); more research as well as better 
monitoring and surveillance are needed to better understand the possible extent of underestimation.  

Several factors affect whether an outbreak is recognized. Not all infected patients seek medical attention, 
making the number of cases difficult to track. The local health department needs to have adequate resources 
for surveillance and investigation (Craun et al. 2006). Also, many outbreaks may simply be too small to notice. 
Importantly, by the time an outbreak is discovered, the contamination may have already flushed through the 
water source, making it difficult to conclusively link the outbreak to water or identify the source of pollution 
(e.g., Hunter et al. 2003, Perdek et al. 2003). Pathogen detection methods also present challenges in terms of 
time requirements, method sensitivities, the abilities of the pathogens to grow in culture, and indications of 
viability (Perdek et al. 2003, Cotruvo et al. 2004, Yu and Bruno 1996, Pyle et al. 1999, Hunter et al. 2003, 
Perdek et al. 2003). These factors compound the difficulty in assessing to what degree (and where) 
waterborne illnesses may be caused by zoonotic pathogens transported in manure. A number of serotyping 
methods and molecular methods, however, may be used to attempt to determine the source of a pathogen 
(e.g., Hunter et al. 2003). An example of a useful development has been the identification of Cryptosporidium 
genotypes that can help determine if the source is zoonotic (e.g., Royer et al. 2002).  

6.5.4.  Summary and Discussion 

Waterborne disease outbreaks can occur from exposure to contaminated recreational water or ingestion of 
contaminated drinking water. Although many, if not most, outbreaks are believed to be associated with 
human fecal contamination, livestock and poultry manure contains pathogens that may contaminate water. 
The number of waterborne disease outbreaks that may be associated with zoonotic pathogens from livestock 
and poultry manure is not understood. This is in part because confirming the source of an outbreak is 
challenging, and many outbreaks may not even be recognized. Not all persons will seek medical attention, 
some outbreaks may be too small to be noticed, and reporting to the WBDOSS is voluntary. Furthermore, 
among recognized outbreaks of acute gastrointestinal illness, the causative agent remains unidentified for a 
substantial portion (Craun et al. 2006, Hlavsa et al. 2011).  
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Routes of exposure to waterborne pathogens may involve entry of pathogen-contaminated water into 
drinking water supplies, either via runoff or infiltration, or into recreational water via runoff. Heavy rainfall in 
particular has been implicated in a number of outbreaks; the possibility of manure-related contamination may 
be greater if manure has been recently applied, allowing runoff contaminated with manure to reach 
recreational waters or drinking water supplies.  

Agricultural sources such as runoff containing manure have been suspected in a number of waterborne 
outbreaks caused by pathogens with zoonotic potential (Table 6-3). It is not generally possible to confirm 
unequivocally that the source is agricultural as opposed to human, but watershed characteristics, such as 
nearby livestock and poultry operations and their proximity to recreational or drinking water resources 
suggest possible zoonotic transmission. Greater surveillance is needed to understand the degree to which 
manure-related pathogens may be implicated in waterborne disease outbreaks. 

6.6. Potential Manure-Related Impacts Summary and Discussion 

Livestock production has become increasingly concentrated in the U.S., which in turn has resulted in greater 
volumes of manure and associated contaminants in local areas (MacDonald and McBride 2009). This chapter 
reviews some of the potential and documented impacts associated with emerging contaminants, including 
antimicrobials and hormones. To a lesser extent, this chapter reviews pathogens and indirect effects of 
nutrients, which have been reviewed in detail elsewhere (e.g. Rogers and Haines 2005, Camargo and Alonso 
2006, NITG 2009). The research provided in the preceding chapters indicates both documented and potential 
ecological and human health impacts associated with livestock and poultry manure, though overall impacts 
are largely unknown. Importantly, research indicates that manure runoff can contribute to water quality 
degradation, and the magnitude of manure generated (1.1 billion tons in 2007) may be of concern.  

Aquatic communities can be adversely impacted by manure runoff or discharges to surface waters in a 
number of ways. Nutrient loading is the typical impact discussed, though large manure spills have been 
implicated in fish kills and degraded water quality (Mulla et al. 1999). Manure can also be a source of 
hormones, which are known endocrine disruptors. While research is limited, exposure to hormones from 
livestock and poultry manure has been implicated in adverse impacts on reproduction, fitness, and behavior 
in fish (Zhao et al. 2008, Iwanowicz and Blazer 2011).  

Manure contamination of drinking and recreational water resources can be a human health concern and/or 
incur increased drinking water treatment costs. Nutrient loadings to surface waters may also contribute to the 
growth of HABs, which can produce toxins that can be harmful to human and ecological health (Lopez et al. 
2008). Waterborne disease outbreaks have been associated with pathogen contributions from manure, though 
source detection is challenging (Rosen 2000, Guan and Holley 2003). The human health impacts related to 
potential long-term exposure via drinking water to low levels of hormones and antimicrobials (from all 
sources) are unknown. Furthermore, little is known about the potential synergistic effects between 
antimicrobials and hormones, which may be present in drinking water systems (Weinberg et al. 2008).  

A topic of increasing interest has been the issue of widespread antimicrobial use in livestock and poultry. 
Such widespread use may select for antimicrobial-resistant bacteria (Swartz 2002). Many antimicrobials are 
also used in human clinical medicine (Sapkota et al. 2007). Related to antimicrobial resistance and human 
health concerns, the USFDA has banned the use of certain types of antimicrobials for livestock and poultry 
use (Nelson et al. 2007, Gilbert 2012).  

Research pertaining to the human health and ecological impacts associated with livestock and poultry manure 
is relatively limited, particularly in terms of antimicrobials and hormones. However, as reviewed in this 
chapter, these contaminants have been detected in manure and environments proximal to livestock and 
poultry operations. A more thorough understanding of livestock and poultry antimicrobial and hormone use 
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and excretion and better source tracking of waterborne disease outbreaks is needed to fully address the 
ecological and human health impacts associated with manure generation.  
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7. Drinking Water Treatment Techniques for Agricultural Manure 
Contaminants  

Drinking water resources may be contaminated with livestock and poultry manure through overland runoff, 
soil infiltration, direct discharges or atmospheric deposition. Key manure contaminants reviewed in this 
report include pathogens, antimicrobials, hormones, and nutrients, though Table 1-1 provides a more 
complete list. Because of their acute negative human health impacts, much research and regulatory attention 
has been given to ensuring the removal and/or inactivation of pathogens and nutrients such as nitrate and 
nitrite. For example, MCLs and treatment technique requirements have been established under USEPA’s Safe 
Drinking Water Act, focusing on the removal or inactivation of pathogens from drinking water sources (see 
USEPA’s current drinking water regulations 
website: http://water.epa.gov/lawsregs/rulesregs/sdwa/currentregulations.cfm). While extensive research 
has been conducted on pathogens, emerging contaminants, such as hormones and antimicrobials, have only 
recently been studied. This is largely because of recent developments in analytical techniques that allow for 
the detection of such contaminants at low levels (e.g., ng/L). Research is limited, though hormones and 
antimicrobials have been detected in drinking water supplies (Stackelberg et al. 2007, Benotti et al. 2009), and 
understanding how effectively these compounds are removed by drinking water treatment processes is 
important for preventing potential long-term public health impacts (Snyder et al. 2008, Weinberg et al. 2008). 
Ingestion of antimicrobials and hormones via drinking water is likely low over the course of a lifetime, though 
short- and long-term effects related to low-level exposure or synergisms between different compounds are 
not fully understood (Weinberg et al. 2008).  

This chapter provides a brief overview of watershed management techniques and drinking water treatment 
processes that can help to reduce surface water pollution and remove contaminants. Importantly, this chapter 
focuses primarily on antimicrobial and hormone removal from drinking water, because our understanding of 
removal of these contaminants from drinking water is relatively new given recent advancements in analytical 
techniques allowing for measurement of these compounds. Information on the removal of pathogens and 
nutrients is covered briefly, but is well established and available from other sources (USEPA’s Alternative 
Disinfectants and Oxidants Guidance Manual (1999), AWWA’s Removal of Emerging Waterborne Pathogens (2001), 
USEPA’s Effect of Treatment on Nutrient Availability (2007). 

7.1.  Source Water Protection 

A multi-barrier approach including source water protection efforts in addition to drinking water treatment 
can help minimize exposure to animal manure contaminants. The first step in this approach is to utilize 
source water contamination prevention measures related to livestock and poultry manure that can improve 
water quality and reduce the burden on drinking water treatment utilities. Management strategies include 
preventing animals and their manure from coming into contact with runoff and water sources; properly 
applying manure as fertilizer on crop or pastures during growing seasons to match crop nutrient needs (based 
on well-developed Nutrient Management Plans), and appropriately managing pastures (USEPA 2001).  

A variety of intervention practices may be employed to minimize manure contact with precipitation and 
runoff. Specific practices include lining and maintaining manure storage lagoons, constructing litter storage 
facilities, diverting precipitation and surface water away from manure, composting, and treating runoff 
(Armstrong et al. 2010) (see also Chapter 8 for further information). The goal of pasture management is to 
protect water resources from direct livestock contact and runoff from animal feeding operations. Fencing can 
be used to keep livestock and poultry from defecating in or near streams or wells. Additionally, providing 
alternative water sources and hardened stream crossings for use by livestock lessens their impact on water 
quality (USEPA 2001). For more information on livestock and poultry management strategies designed to 
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protect water resources, refer to the USEPA’s Source Water Protection Practices Bulletin Managing Livestock, Poultry, 
and Horse Waste to Prevent Contamination of Drinking Water (2001).  

7.2.  Drinking Water Treatment Techniques 

While source water protection efforts can help to reduce the burden for contaminant removal on drinking 
water treatment plants, appropriate treatment processes must also be in place. Conventional drinking water 
treatment facilities typically incorporate: 1) coagulation and flocculation, in which dirt, colloids and other 
suspended particles in the water column bind to alum or other chemicals that are added to the water to form 
floc; 2) sedimentation, in which the coagulated particles (floc) settle to the bottom; 3) filtration, in which 
particles including clays, silt and organic matter are physically removed; and 4) disinfection, in which 
microorganisms are killed or inactivated (USEPA 2004b). In addition, treatment facilities may utilize 
advanced treatment options such as nanofiltration and ultrafiltration, reverse osmosis, ion exchange and 
carbon adsorption to remove contaminants not removed by conventional filtration (USEPA 2004b).  

The following subsections provide a brief overview of pathogen and nutrient removal and a more detailed 
review of recent research findings on antimicrobial and hormone removal.  

7.2.1.  Pathogen and Antimicrobial-Resistant Bacteria Removal 

Coagulation and filtration processes have been demonstrated to remove bacteria, protozoa and viruses. 
Maximum removal of pathogens is associated with optimized coagulant dosing and production of water with 
a very low turbidity. Chlorine, the most common disinfectant in the U.S., is an effective bactericide and 
viricide. Protozoan cyst and oocysts have been found to be more resistant to chlorine disinfection, and high 
contact time (CT) values are required for their inactivation. Crypstosporidium parvum and Giardia lamblia are 
resistant to chlorine disinfection, though UV light has been found to be an appropriate disinfection 
alternative. For more information on pathogen removal, refer to the USEPA’s Alternative Disinfectants and 
Oxidants Guidance Manual (1999) and AWWA’s Removal of Emerging Waterborne Pathogens (2001). 

The process of chlorination during drinking water treatment has been associated with an increase in 
antimicrobial-resistant bacteria in treated water. During testing of drinking water source, treated, and tap 
water, Xi et al. (2009) found that during the treatment process, there was a significant increase in the 
prevalence of bacteria resistant to amoxicillin, and chloramphenicol. Chlorine-induced formation of 
multidrug-resistant bacteria has also been documented by Armstrong (1981) and (1982). The process by 
which this occurs, is not entirely known, though one potential explanation is that in the presence of chlorine, 
the bacteria increase their expression of efflux pumps, which pump toxins and antibiotics outside of the cell 
(Xi et al. 2009). Further research in this area will help elucidate the impacts of chlorination on the prevalence 
of antimicrobial-resistant bacteria.  

7.2.2.  Nutrient Removal 

Nutrient removal in drinking water is focused on nitrate and nitrite, related to the human health impacts 
briefly discussed in Chapter 6. The USEPA has established a drinking water MCL for nitrite of 1 mg/L and 
for nitrate-nitrogen of 10 mg/L. Ion exchange, reverse osmosis, and electrodialysis have been shown to 
remove nitrates/nitrite concentrations to below their MCL. For more information on nitrates and nitrites, 
please refer to USEPA’s Basic Information about Nitrate in Drinking Water, available online 
at http://water.epa.gov/drink/contaminants/basicinformation/nitrate.cfm. For information on other 
nutrients, please see USEPA’s Effect of Treatment on Nutrient Availability (2007). 
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7.2.3.  Antimicrobial and Hormone Removal 

Each step of the drinking water treatment process differs in its efficacy in removing antimicrobials and 
hormones. Generally, concentrations of antimicrobials and hormones tend to be lower in finished (i.e., 
treated) water than in source water, either due to degradation or removal (Stackelberg et al. 2007, Snyder et al. 
2008). For example, Stackelberg et al. (2007) measured the removal of antimicrobials in a conventional 
drinking water treatment plant and found that, out of seven antimicrobials detected in source water, only one 
persisted at detectable concentrations after treatment. In that study, erythromycin, erythromycin-H2O (an 
erythromycin degradate), lincomycin, sulfadimethoxine, sulfamethazine, and sulfamethoxazole, all decreased 
from <0.1 µg/L in source water to non-detectable concentrations in finished, treated water. Sulfathiazole 
persisted through treatment, though maximum concentrations decreased from 0.08 µg/L in source water to 
0.01 µg/L in finished water. Reporting levels for this study ranged from 0.01 µg/L to 0.1 µg/L for the 
aforementioned antimicrobials.  

Importantly, even when treatment appears to remove nearly all of a compound from source water, those 
compounds are likely still present in the treated effluent, either as degradates or in concentrations below the 
method detection limit (Snyder et al. 2008, Weinberg et al. 2008). Furthermore, most research has focused on 
commonly used antimicrobials and naturally produced, rather than synthetic, hormones. Therefore, our 
knowledge of the amount of antimicrobials and hormones in drinking water is essentially a function of which 
compounds are analyzed and the analytical methods used. According to Snyder et al. (2008), no water is ‘drug 
free’ given the variety of sources of these compounds to the environment. Although some antimicrobials may 
be degraded during treatment, their degradates may remain biologically active, potentially having long-term 
public health impacts (Dodd et al. 2005, Weinberg et al. 2008). The following subsections review available 
research on each treatment process in terms of its effectiveness in removing antimicrobials and hormones 
from source water.  

7.2.3.1.  Coagulation and Sedimentation 

The effectiveness of coagulation and sedimentation in antimicrobial and hormone removal appears to vary, 
though the processes are generally considered to be relatively ineffective in overall removal (Westerhoff et al. 
2005, Stackelberg et al. 2007). Using ferric chloride as a coagulant, Stackelberg et al. (2007) reported 33% 
removal of sulfamethoxazole, 47% removal of erythromycin-H2O, and 60% removal of acetaminophen from 
source water. However, in a separate study, coagulation using ferric salt or alum did not result in any 
statistically significant removal of carbadox, trimethoprim, or various types of sulfonamides (Adams et al. 
2002). The relative ineffectiveness of coagulation and sedimentation in antimicrobial removal is not surprising 
because these processes remove hydrophobic compounds, and antimicrobials tend to be hydrophilic 
(Weinberg et al. 2008, Chee-Sanford et al. 2009).  

Coagulation using alum or ferric salt appears to be even less effective in hormone removal (Westerhoff et al. 
2005). Using alum, ethynlestradiol, and androstenedione were not removed in measurable amounts, and only 
approximately 2% of estradiol, 5% of estrone, and 6% of progesterone were removed from source water 
(Westerhoff et al. 2005). Using ferric salt during coagulation resulted in similar low removals.  

7.2.3.2.  Filtration and Adsorption 

Nanofiltration and reverse osmosis (RO) have been shown to be effective at removing organic compounds 
(Snyder et al. 2008), while ion exchange is relatively ineffective in antimicrobial removal (Adams et al. 2002). 
The use of nanofiltration has been shown to remove as much as 80% of chlortetracycline, but only 11% to 
20% of sulfonamides (Koyuncu et al. 2008). Removal of the hormones estriol, estradiol, estrone, 17α-
ethinylestradiol, and testosterone through nanofiltration range from 22% to 46% (Koyuncu et al. 2008). In a 
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separate study, Nghiem et al. (2004) also reported effective removal of estradiol, estrone, testosterone, and 
progesterone by nanofiltration.  

Using RO, Adams et al. (2002) reported 90% removal of carbadox, trimethoprim, and sulfonamides from 
Mississippi River water. Currently, limited research on RO in terms of hormone and antimicrobial removal 
has been conducted, and despite its apparent effectiveness, RO implementation is costly and may not always 
be economically feasible. 

The use of activated carbon appears to be effective in removing organic compounds; however, activated 
carbon must be regularly replaced or regenerated in order to maintain effectiveness, and the contact time and 
dose are also important factors in its capacity to remove compounds (Snyder et al. 2006, 2008). As much as 
21% of sulfamethoxazole and 65% erythromycin-H2O may be removed through powdered activated carbon 
(PAC) adsorption (Westerhoff et al. 2005). The PAC dosage may be an important factor in antimicrobial 
removal efficacy. Using PAC doses of 10 mg/L, Adams et al. (2002) reported that antimicrobial removal 
ranged from 49% to 73% in Mississippi River source water, while removal rates ranged from 65% to 100% 
using a PAC dose of 20 mg/L. The use of PAC also appears to be effective in removing hormones from 
source water, with as much as 88% of testosterone, 93% of progesterone, and 94% of estradiol removed after 
four hours of PAC contact time (Westerhoff et al. 2005). PAC is typically only used during certain times of 
the year, such as during algal blooms in the late spring or summer. The use of granular activated carbon 
(GAC) is expected to be effective (Adams et al. 2002), though limited research has been conducted on this 
process in terms of antimicrobial and hormone removal.  

7.2.3.3.  Disinfection 

Research indicates that the disinfection process is instrumental in antimicrobial and hormone 
removal/degradation during water treatment (Adams et al. 2002, Stackelberg et al. 2007, Snyder et al. 2008, 
Weinberg et al. 2008). Depending on the treatment facility, disinfection may involve the use of chlorine 
compounds, ozone, or UV light treatment. Chlorine disinfectants tend to react with antimicrobials such as 
sulfamethoxazole, trimethoprim, ciprofloxacin, and enrofloxacin, leading to their degradation, but potentially 
not completely eliminating their biological effect because of the formation of degradation products (Dodd et 
al. 2005, Weinberg et al. 2008). Disinfection through the use of sodium hypochlorite can significantly 
decrease the concentration of sulfathiazole in source water (Stackelberg et al. 2007). Regarding hormone 
removal, Snyder et al. (2008) reported higher removal rates of estrogen than testosterone and progesterone 
during chlorine treatment; over 20% of testosterone and progesterone were removed, while upwards of 100% 
of estradiol, estriol, and estrone were removed during bench-scale analyses. Although chlorination provides 
critical benefits in the disinfection process, it may also lead to the formation of undesirable disinfection 
byproducts, which can be carcinogenic. The costs and benefits of chlorination in this regard should be further 
evaluated.  

Ozone may be more rapid and effective than chlorine compounds in organic compound removal (Weinberg 
et al. 2008). Adams et al. (2002) found that concentrations of antimicrobials in Mississippi River water 
decreased by over 95% through the use of ozone, demonstrating the effectiveness of this disinfection 
method. Similarly, Snyder et al. (2005) found that sulfamethoxazole concentrations in drinking water 
decreased from 9.7 ng/L in source water to below the detection limit (<1 ng/L) in treated water after 
ozonation. Ozone has also been shown to oxidize nearly 100% of testosterone, progesterone, and estrogen 
hormonal compounds, suggesting that ozonation is more efficient in removing hormones than is chlorination 
(Snyder et al. 2008). Similar results were observed by Westerhoff et al. (2005) in terms of hormone removal 
through the use of ozonation.  

UV light alone appears to be less effective than chlorination and ozonation in removing hormones and 
antimicrobials (Snyder et al. 2008). Also, the dose of UV light typically used for disinfection to kill 
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microorganisms is orders of magnitude lower than what would be required to remove micropollutants such as 
organic compounds (Snyder et al. 2003). However, a combination of UV light and hydrogen peroxide appears 
to be effective in hormone removal (Rosenfeldt and Linden 2004) and antimicrobial removal (Weinberg et al. 
2008, Giri et al. 2011). Certain antimicrobials including tetracycline, chlortetracycline, and oxytetracycline may 
undergo photodegradation under UV light, the rate of which markedly increases when low concentrations of 
hydrogen peroxide are added to the disinfection process (López-Peñalver et al. 2010).  

7.3.  Summary and Discussion 

Conventional drinking water treatment processes are effective at removing pathogens, and some treatment 
plants employ additional processes that effectively remove nutrients. Recent research indicates that 
conventional drinking water treatment practices are also effective in decreasing the concentrations of 
hormone and antimicrobials in source water, particularly during disinfection (Adams et al. 2002, Snyder et al. 
2008). Filtration using nanofiltration and reverse osmosis is highly effective in antimicrobial and hormone 
removal (Koyuncu et al. 2008), though these processes are not always used in conventional drinking water 
treatment facilities, and limited research is available. Antimicrobials and hormones, as with all organic 
compounds, vary widely in physical and chemical characteristics and may be rapidly removed or unaffected by 
certain drinking water treatment processes. Therefore, antimicrobial and hormone removal from drinking 
water may be enhanced through the implementation of multiple treatment and disinfection methods (Snyder 
et al. 2008). Whereas public water systems are subject to drinking water treatment processes, private drinking 
water wells are typically not tested or treated for these compounds, so antimicrobials and hormones in private 
groundwater drinking water systems affected by livestock and poultry production may remain undetected. A 
stronger understanding of the prevalence and concentrations of antimicrobials and hormones in drinking 
water, as well as more research on which treatment processes best remove these compounds, will help in 
planning strategies to minimize their consumption and any potential associated health effects. 
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8. Managing Manure to Control Emerging Contaminants 

Historically, the focus of manure management has been on utilizing the nutrients in manure for crop 
production. In recent decades, livestock and poultry producers, land grant universities, and government 
agencies have worked together to develop practices and systems to minimize the impact of manure 
production and utilization on air and water quality, including drinking water. Though the practices and 
systems promoted by these programs typically do not focus specifically on the potential connections between 
manure, pathogens, emerging contaminants, and water quality, they do address many of the potential 
pathways described in this report (e.g., erosion, runoff, infiltration). Widespread implementation of 
appropriate practices and systems will help to reduce agricultural runoff and minimize the potential 
environmental problems associated with emerging contaminants from livestock and poultry manure.  

This chapter provides a brief overview of the standard basic strategies for managing manure and a summary 
of additional approaches that can provide further benefits, including economic benefits. Many of the existing 
programs and standards described within this chapter are managed by the USDA Natural Resources 
Conservation Service (NRCS). Partnerships between federal agencies (including USDA and USEPA), 
conservation professionals, university extension offices, and local producers have formed to develop 
programs and technical standards that conserve natural resources, reduce soil erosion, decrease pollutant 
loading to the nation’s surface waters, and improve source water protection. This overview is not intended to 
be exhaustive; the objective is to highlight information that is most relevant to individuals working to 
improve water quality. To learn more about tools, policies, technical standards, and programs that may not be 
listed here and may be more relevant to a specific location, contact your state or local NRCS District 
Conservationist or your area’s Cooperative Extension Service. A sampling of online resources that are 
available to help planners and producers related to manure management are listed in Appendix 3. 

8.1. Land Application of Manure 

Manure serves as a nutrient-rich natural fertilizer and is commonly applied to cropland. In some cities, 
however, facilities that serve as holding pens before slaughter may discharge to wastewater treatment 
operations instead of land-applying the manure. Variations in the operational characteristics of livestock and 
poultry facilities (e.g., layout, herd size, access to forage crops and pastures, etc.) make it challenging to 
identify specific practices that implement widely-accepted principles regarding the timing, location, and rate 
of manure land application. Thus, NRCS has placed increased emphasis on meeting overarching resource 
conservation objectives through the development and implementation of nutrient management plans that 
determine the location and amount of manure applied to meet crop needs and keep manure out of surface 
and ground water resources. Appropriately managing manure as part of a nutrient management plan should 
also minimize the loading of other emerging contaminants, though there is relatively little research available 
that specifically addresses the consequences of manure management on emerging contaminants. In addition, 
there are many financial incentives to developing and implementing a nutrient management plan, including 
cost savings within the operation and increased access to federal financial assistance programs.  

The NRCS Conservation Practice Standard 590 provides criteria for nutrient management through land 
application (http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb1046433.pdf). Producers 
receiving financial support from USDA for nutrient management must follow this standard.  

The USEPA also requires nutrient management plans for any operation seeking a permit under the national 
pollutant discharge elimination system (NPDES) program. (See discussion under 8.5. CAFO Discharge 
Regulations). Any operation seeking NPDES permit coverage must submit a nutrient management plan as 
part of its permit application to be covered by an individual permit or a notice of intent to be covered by a 
general permit (40 CFR 122.23(h) and 122.42(e)(1)). A nutrient management plan is a manure and wastewater 
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management tool that every permitted CAFO must use to properly manage discharges from the production 
or land application areas through the use of best management practices. 

The regulations specify nine minimum requirements that must be included in the nutrient management plan, 
to the extent that they are applicable (40 CFR 122.42(e)(1)). The NPDES nutrient management practices were 
developed to be consistent with the content of comprehensive nutrient management plans as defined by 
USDA in the Comprehensive Nutrient Management Plan Technical Guidance. However, there are some differences 
between the requirements of a nutrient management plan for NPDES permitting and a comprehensive 
nutrient management plan as defined by USDA. The USEPA describes nutrient management planning 
requirements in the 2012 Technical Manual for Concentrated Animal Feeding Operations, available 
at http://cfpub.epa.gov/npdes/afo/info.cfm#guide_docs.  

There are many resources available to assist producers with the development of nutrient management plans, 
including online tools (see Appendix 3) and individual consultation services provided by crop consultants, 
NRCS, conservation districts, and university extension personnel. 

8.2. Manure Storage 

Manure storage enables livestock and poultry producers with confined operations to better implement their 
nutrient management plans and apply their manure to address crop needs. Adequate storage capacity enables 
operators to store manure during times of the year when no crops are growing and avoid applying manure on 
frozen or snow-covered ground, immediately before, during, or after precipitation events, or when the land is 
saturated (Zhao et al. 2008). Storing manure for extended periods of time may also minimize pathogen loads 
and promote degradation or adsorption of antimicrobials and hormones (Shore et al. 1995, Lee et al. 2007). 

Thoughtful design of manure storage infrastructure is critical for ensuring there is adequate capacity to 
prevent spills and over-topping of an open structure. Operational practices, such as covering open storage 
lagoons, are also important for preventing the addition of precipitation and managing manure volumes. The 
NRCS provides additional location-specific information about the design and operation of manure storage 
structures in their Technical Standards. 

Diverting Rainfall. Constructing diversions and gutters around animal lots and buildings are inexpensive and 
effective ways to minimize the amount of water falling on and washing across manure covered areas. 
Diverting rainfall from areas with manure is often the first step in reducing the amount of runoff that must be 
managed to avoid pollution issues. The USEPA requires diversion of clean water, as appropriate, for 
operations with NPDES permit coverage. Clean water includes, but is not limited to, rain falling on the roofs 
of facilities and runoff from adjacent land. 

Storage Structures. There are many common types of storage structures, including walled enclosures, lagoons, 
earthen ponds, above-ground tanks and under-floor storage pits. The size and choice of storage structure 
depends on multiple factors, including the animal production system, precipitation patterns, siting or design 
limitations, bedding materials, availability of on-site and off-site transportation options, local and state 
regulations, and costs. Following construction, storage structures should be checked periodically for leaks to 
prevent contamination of surface water and ground water. Also, insufficient storage capacity increases the risk 
of runoff from manure piles and spills from lagoons and other containment structures. Furthermore, it 
increases the possibility that an operation will have to land apply during periods of increased risk to surface 
water (e.g., during rainfall events). 
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8.3. Treating Manure  

On some farms and in some geographic areas, the amount of manure produced from livestock and poultry 
operations exceeds what can be safely applied to nearby croplands or pastures to meet nutrient needs. To 
manage surplus manure, technologies have been developed to treat manure nutrients such that additional 
options for disposition of nutrients become viable. Recent research indicates that some of these technologies 
and processes may also promote removal and degradation of pathogens, antimicrobials, and hormones. 
Although many of these technologies have been proven from an engineering perspective, the costs are 
generally prohibitive for most producers. Livestock and poultry producers need to analyze the economic 
viability of any of these technologies for their specific operations. However, potential economically beneficial 
options do exist such as the sale of electricity generated through the manure-to-energy process. In some 
cases, nutrients from manure, such as phosphorus byproducts, can be recovered, sold and transported to 
locations low in phosphorus (Szogi et al. 2010). Given that phosphorus is a nonrenewable resource, it is 
anticipated that these byproducts could become an increasingly valuable source of income (Chesapeake Bay 
Commission 2012).  

8.3.1. Physical and Chemical Treatments 

Physical and chemical treatments are designed to separate the solids and liquids in manure slurry to make the 
manure easier to utilize, handle, and transport. For example, as recommended in an Ohio State University 
Extension manure management guide, solids may be reused for livestock bedding material, and liquids can be 
recycled for washing down hard surfaces (James et al. 2006).  

Physical treatment of manure involves separating solids from liquid manure through settling, filtration, 
screening, or drying. Settling basins are used to separate solids through natural settling so that the solids can 
be removed (James et al. 2006). Solids may also be separated out in a mechanical centrifuge or through 
filtering and screening systems that remove solids as the liquid waste passes through. Filtering systems may be 
constructed with sand drying beds, stationary or vibrating screens, or vacuum filters (James et al. 2006). 
Manure may also be dried passively (i.e., spread in a manner that allows water to evaporate), though this 
method is more time consuming and is more likely to result in the emission of foul odors and greenhouse 
gases unless additional steps are taken to capture the emissions. The effects of physical treatment on 
emerging contaminants are unknown. 

Chemical treatment involves the addition of coagulants, such as lime, alum, and organic polymers to manure 
(James et al. 2006). Coagulants are effective at separating solids and liquids, but the agents may persist in the 
manure and may reach surface waters and ground water through runoff and infiltration, if land applied. Some 
coagulants decrease the presence of pathogens, such as quick lime (CaO) or hydrated lime (CaOH), which 
increase pH and kill most microorganisms (James et al. 2006). Adding lime, however, results in an immediate 
loss of ammonia from the manure through volatilization (James et al. 2006), reducing its quality as a fertilizer 
and creating air quality concerns. The effects of chemical treatment on emerging contaminants in manure are 
largely unknown. 

8.3.2. Biological Treatment Techniques  

Biological treatment of manure occurs within traditional manure storage structures and other less traditional 
methods such as composting and anaerobic digestion. These methods remove pathogens and can reduce the 
total volume of manure. This subsection focuses on less traditional treatments: composting and anaerobic 
digestion. 
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8.3.2.1. Composting of Manure 

Composting is the process of aerobic biological decomposition of manure in a controlled environment. 
During composting, microorganisms decompose the manure, increasing the temperature and inactivating 
pathogens. Numerous factors influence the effectiveness of composting, including nutrient balance (i.e., 
carbon to nitrogen ratio), water content, oxygen availability, porosity, and temperature (James et al. 2006). 
Composting manure prior to land application provides some benefits, including reduction of odor and fly 
problems and weed seeds (USDA 2009j). When composting is properly controlled, most pathogens are 
inactivated at higher temperatures (i.e., greater than 55° F), with the exception of some viruses and worm 
eggs (Rosen 2000, Olson 2001, Venglovsky et al. 2009). Also, the quality of the manure as a fertilizer 
increases when composted, because the nitrogen becomes more stable and nutrients are released more slowly 
than they are from raw manure (Zhao et al. 2008, USDA 2009j), though nitrogen volatilization during 
composting reduces the total amount of nitrogen available in the manure. When composting is used as part 
of a system that includes separation of liquids and solids, the practice can reduce the total amount of dry 
matter by 50% to 75%, with greater reductions for swine and dairy cow manure, and the total volume of 
manure can be reduced by as much as 85% (USDA 2007c).  

Recent research suggests that composting may promote antimicrobial degradation (Zhao et al. 2008, 
Ramaswamy et al. 2010), although given the structural diversity of antimicrobials, degradation rates likely vary 
among compounds. A recent USDA study found that concentrations of extractable oxytetracycline in beef 
cattle manure mixed with straw and wood chips decreased by over 99% during 35 days of composting 
(Arikan et al. 2007). Additionally, populations of oxytetracycline-resistant bacteria were ten times lower in the 
manure after composting. This study suggests that adding straw and wood chips to manure, thereby 
increasing the temperature during composting, may allow for more rapid antimicrobial and pathogen 
reduction and/or adsorption. Arikan et al. (2009) documented declines of 99% and 98% in concentrations of 
extractable chlortetracycline and epi-chlortetracycline, respectively, in composted and sterile incubated manure 
mixtures. In another study, rates of antimicrobial decline in turkey litter extracts were measured during 
manure stockpiling, managed composting (i.e., routine mixing and managed moisture content), and in-vessel 
composting (i.e., controlled composting in a rotating steel drum) (Dolliver et al. 2008). In that study, 
chlortetracycline concentrations rapidly declined during all three treatments, with more than 99% removal 
within ten days. Concentrations of monensin and tylosin also decreased, but more gradually, with reductions 
ranging from 54% to 76% during the three treatments. In contrast, concentrations of sulfamethazine 
remained stable during all three treatments (Dolliver et al. 2008). In combination with recent research 
indicating that sulfonamides may be the most mobile antimicrobials (Chee-Sanford et al. 2009), the 
persistence of sulfamethazine (a type of sulfonamide) merits further study of its environmental occurrence 
and potential effects.  

Composting is presumed to be an effective means of reducing hormone concentrations in manure via aerobic 
digestion (Zhao et al. 2008), though limited research has been conducted. One USDA study found that 
concentrations of 17β-estradiol and testosterone decreased by 84% and 90%, respectively, in chicken layer 
manure during composting (Hakk et al. 2005). In that study, testosterone concentrations declined at a faster 
rate than the 17β-estradiol concentrations. A more recent USDA study reported degradation of 17β-estradiol 
in poultry litter composted under heated conditions and at room temperature (Hakk et al. 2011). Limited 
research in this area is available, however, and further research on the degradation and adsorption of both 
natural and synthetic hormones in manure from various animal types would help elucidate the effectiveness 
of composting in removing hormones.  

8.3.2.2.  Anaerobic Digesters/Methane Capture 

Anaerobic digesters, or biogas recovery systems, are oxygen-free environments in which bacteria break down 
manure, generating gases that may be captured for energy use. One of the primary gaseous byproducts of 
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anaerobic digestion, methane, is combustible and may be used to generate electricity needs on the farm (e.g., 
to warm on-site buildings or heat water), sold to a local electric utility, or converted to compressed natural gas 
for fueling needs (USEPA 2011b). Liquid effluent from the digester may be spread on fields as fertilizer, since 
the digester does not reduce the nutrients in the manure. Digested solids may be used as livestock bedding 
material, or they may be sold for use as a soil amendment or for use in building materials such as particle 
board (USEPA 2011b). 

There are a variety of types of anaerobic digesters; in 2010, the most commonly used types in the U.S. were 
mixed plug flow digesters (54%), complete mix digesters (42%), and covered lagoons (27%) (USEPA 2011c). 
A plug flow digester is a long, narrow, covered concrete tank and is used at dairy facilities that collect manure 
through scraping. A complete mix digester is an enclosed heated tank with a gas mixing system; this type of 
digester is optimal when manure is diluted with water. A covered lagoon digester is a lagoon with a flexible 
cover that minimizes atmospheric gas exchange and allows the recovered gas to be piped to a combustion 
device (USEPA 2011b).  

The number of digesters in the U.S. has been 
steadily increasing since 2000 (USEPA 
2011c). In 2010, there were 162 anaerobic 
digesters in the U.S., generating over 450 
million kilowatt hours (kWh) of energy; this is 
equivalent to the amount of energy used to 
power 25,000 average American homes for a 
year. Additionally, the amount of methane 
emissions avoided due to use of digesters in 
2010 was equivalent to reducing annual oil 
consumption by nearly 2.8 million barrels 
(USEPA 2011c). The majority of digesters are 
on dairy farms in the Midwest and Northeast, 
with 33 states having digesters in 2010 
(USEPA 2011c).  

The benefits of using anaerobic digesters 
include reductions in pathogens, reduced 
greenhouse gas emissions (methane and 
carbon dioxide), and minimization of odors 
(USDA 2011c). As reviewed by Sahlström 
(2003), while time and temperature (among 
other factors) influence pathogen 
inactivation, anaerobic digestion has been 
shown to be effective in reducing 90% of viable counts of microorganisms in hours (120-130°F) to days (86-
100°F). Limited available research also suggests that anaerobic digesters may facilitate hormone and 
antimicrobial degradation. For example, concentrations of 17β-estradiol in dairy manure have been shown to 
decrease by 40% during anaerobic digestion (Zhao et al. 2008). A separate USDA experiment found that 
concentrations of oxytetracycline decreased by nearly 60% during 56 days in an anaerobic digester (Arikan et 
al. 2006). The study also reported that manure laden with 62 μg/g oxytetracycline and diluted 5-fold with 
water resulted in a 27% decrease in biogas production, indicating potential consequences of antibiotic use on 
the cost-effectiveness of anaerobic digestion. Levels of chlortetracycline in swine manure and monensin in 
cattle manure were also reduced by varying degrees after 21 days in anaerobic digesters set at different 
temperatures (Varel et al. 2012). 

Anaerobic Digester Provides Farm a Source of 
Income and Reduces Environmental Impact: 

 
Brubaker Dairy Farms in Pennsylvania was named the 
2011 Innovative Dairy Farmer of the Year by the 
International Dairy Foods Association for implementing 
an anaerobic digester powered by solar panels. The farm 
has over 1,400 cows and also produces 250,000 broilers 
annually. The digester kills fly larvae and weed seeds, 
reduces odors by 75% to 90%, and reduces the farm’s 
methane and other greenhouse gas emissions.  
 
All undigested fibers are reused as bedding for the cows 
or sold to other dairy farmers for bedding or gardening. 
The digester also generates enough energy in the form of 
electricity to power 150 to 200 homes per day. The 
majority of the energy is sold to a local utility, generating 
more income for the farm. Brubaker Dairy Farms has 
shown that these systems can work to minimize 
environmental impact and increase profit margin. 
(References: Brubaker 2009, IDFA 2011). 
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8.4. Financial and Technical Assistance Programs 

Financial and technical assistance programs are available to help offset the costs of manure management. The 
table below highlights a few of the key federal programs managed by NRCS that provide financial assistance 
to producers. In addition to these resources, there are many state and local programs that provide loans and 
grants for reducing the environmental risks associated with manure. 

Table 8-1. Key USDA-NRCS programs that may provide financial assistance to producers. 

Program Name Description Website 

Agricultural 
Management 
Assistance (AMA)  

Provides financial and technical assistance to agricultural 
producers to voluntarily address issues such as water 
management, water quality, and erosion control by 
incorporating conservation into their farming operations. 

http://www.nrcs.usda.gov/wps/portal/nrcs/m
ain/national/programs/financial/ama/ 

Agricultural Water 
Enhancement 
Program (AWEP)  

Voluntary conservation initiative that provides financial 
and technical assistance to agricultural producers to 
implement agricultural water enhancement activities on 
agricultural land to conserve surface and ground water 
and improve water quality. 

http://www.nrcs.usda.gov/wps/portal/nrcs/d
etail/national/programs/financial/awep/?&cid
=nrcs143_008334 

Conservation 
Innovation 
Grants (CIG)  

Voluntary program intended to stimulate the 
development and adoption of innovative conservation 
approaches and technologies while leveraging Federal 
investment in environmental enhancement and 
protection, in conjunction with agricultural production. 

http://www.nrcs.usda.gov/wps/portal/nrcs/d
etail/national/programs/financial/cig/?&cid=n
rcs143_008205 

Environmental 
Quality Incentives 
Program (EQIP)  

Voluntary program that provides financial and technical 
assistance to agricultural producers through contracts up 
to a maximum term of ten years in length. 

http://www.nrcs.usda.gov/wps/portal/nrcs/m
ain/national/programs/financial/eqip/ 

Source: NRCS, 2012. http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/financial 

8.5. CAFO Regulations 

The USGAO (2011b) noted that discharges from CAFOs share many of the traits of a diffuse, nonpoint 
source but are treated and regulated as a point source. The Clean Water Act specifically includes the term 
“concentrated animal feeding operation” in the definition of point source (Clean Water Act, Section 502(14)), 
and the NPDES program regulates discharges of pollutants from point sources. Under the NPDES 
permitting program, regulations governing CAFOs consist primarily of two different sets. The regulations at 
40 CFR 122.23 set the framework for CAFO permitting by establishing criteria that define CAFOs and 
specifying whether and when a CAFO must have permit coverage. The second set of regulations, which are at 
40 CFR Part 412, are the effluent limitations guidelines and standards for CAFOs, which establish discharge 
limits and certain management practice requirements that must be included in NPDES permits for CAFOs.  

Any CAFO seeking NPDES permit coverage must submit a nutrient management plan as part of its permit 
application to be covered by an individual permit or a notice of intent to be covered by a general permit (40 
CFR 122.23(h) and 122.42(e)(1)). A nutrient management plan is a manure and wastewater management tool 
that every permitted CAFO must use to properly manage discharges from the production or land application 
areas through the use of best management practices. 
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For more detailed information on CAFO regulations, refer to USEPA’s CAFO rule history 
website: http://cfpub.epa.gov/npdes/afo/aforule.cfm. For further information on aquaculture NPDES 
regulations, visit: http://water.epa.gov/scitech/wastetech/guide/aquaculture/index.cfm. 

8.6. Additional Technical Resources 

A sampling of available on-line resources that are obtainable to help planners and producers related to 
manure management are listed in Appendix 3. 
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Appendix 1. Livestock Animal Unit and Manure Production Calculations 

Livestock manure production was estimated using standard methods and conversion factors developed by the 
USDA’s NRCS (see for example Kellogg et al. 2000, Gollehon et al. 2001, and Midwest Planning Service 
1985), converting livestock and poultry head counts to animal units (AU). Animal units are a common unit of 
measure based on animal weight, allowing for the calculation of manure generation and a method for 
aggregating across animal types and life stages. For this report we used USDA’s 2007 Census of Agriculture 
livestock count data for cattle, swine, chickens (layers and broilers), and turkeys as well as acreage of land in 
farms for each state. “Land in farms” is defined by the USDA (2009a) as primarily agricultural land used for 
grazing, pasture, or crops, but it may also include woodland and wasteland that is not under cultivation or 
used for grazing or pasture, provided it is on the farm operator’s operation. For cattle, three categories were 
used: beef cows, milk cows, and “cattle excluding cows” (e.g., breeding and replacement stock). The total 
inventory numbers (head of animals) from the end of December, 2007 were used to generate the final 
numbers of AUs in each state. Similar, but more complex, methods were employed by Kellogg et al. (2000) 
which used USDA’s Census of Agriculture data to calculate livestock and poultry manure generation and 
manure nutrient contributions, evaluate trends in livestock production, and quantify the extent to which 
manure nutrient contributions exceed crop assimilative capacity. Additionally, Kellogg et al. (2000) calculated 
AUs using 16 livestock categories/life stages from more detailed marketing statistics to refine estimates of 
manure generation and nutrient recovery, and make estimates of confinement operations. (Note: the overall 
state and national estimates of this report are within a few percentage points of the estimates of these reports 
for total manure generated). 

The AU and manure production conversion factors were then related to the appropriate animals for breeding 
and marketing for each livestock type (see Table A-1). Following the procedures, three quarters of the “cattle 
excluding cows” were treated as “Steers, Calves, & Bulls” and the remaining quarter were treated as “Heifers 
& Dairy Calves,” which assumes that roughly half of the animals in this category are adult animals slated for 
slaughter, and the remaining half is equally split between young females (heifers) and males (steers). Turkey 
counts were treated as slaughters to provide a more conservative estimate for this animal type (i.e., there are 
more AUs per slaughter turkey than breeder turkey, therefore providing lower manure generation estimates; 
see Table A-1).  

Table A-1. The number of animal units (AU) 
and associated manure generation per animal 
type as defined by USDA’s NRCS.  

Animal Type Animals per AU 

Manure 
Generation 

per AU 
(tons) 

Beef Cattle 1 11.5 
Dairy Cows 0.74 15.24 
Heifers & Dairy Calves 1.82 12.05 
Steers, Calves, & Bulls 1.64 10.59 
Swine, Breeders 2.67 6.11 
Swine, Market 9.09 14.69 
Chickens, Layers 250 11.45 
Chickens, Broilers 455 14.97 
Turkeys for Slaughter 67 8.18 
Turkeys Hens for Breeding 50 8.18 
Kellogg et al. 2000, Gollehon et al. 2001. 
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Converting all the animal types to AUs allows the total number of all AUs to be summed as well as the total 
estimated manure produced to be summed, so a “total” comparison among the states can be done, as shown 
in the tables in this appendix. Also, livestock and poultry manure generation was estimated by dividing state 
manure generation by the sum of land in farms both owned and rented in each state – the most likely land-
base for the application of the manure – using data from the USDA’s 2007 Census of Agriculture, as 
discussed in Chapter 2. To illustrate the AU and manure generation calculations, the following example is 
provided using beef cattle counts in Texas. Calculated data for all states are shown in Tables A-2 to A-9. 

AUs  

𝑇𝑒𝑥𝑎𝑠 𝑏𝑒𝑒𝑓 𝐴𝑈𝑠 =
5,259,843

1
= 5,259,843 𝐴𝑈𝑠

𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑜𝑓 𝑈. 𝑆. 𝑙𝑖𝑣𝑒𝑠𝑡𝑜𝑐𝑘 =
𝑆𝑡𝑎𝑡𝑒 𝑖𝑛𝑣

 

𝑒𝑛𝑡𝑜𝑟𝑦
𝑆𝑢𝑚 𝑜𝑓 𝑖𝑛𝑣𝑒𝑛𝑡𝑜𝑟𝑦 𝑖𝑛 𝑎𝑙𝑙 𝑟𝑒𝑝𝑜𝑟𝑡𝑖𝑛𝑔 𝑠𝑡𝑎𝑡𝑒𝑠

 × 100

𝑇𝑒𝑥𝑎𝑠′𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑜𝑓 𝑈. 𝑆. 𝑏𝑒𝑒𝑓 𝑠𝑡𝑜𝑐𝑘 =  
5,259,843

 

32,834,801
× 100 = 16.02%

𝑇𝑜𝑛𝑠 𝑜𝑓 𝑚𝑎𝑛𝑢𝑟𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑒𝑑 = 𝐴𝑈𝑠 × 𝑡𝑜𝑛𝑠 𝑚𝑎𝑛𝑢𝑟𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑒𝑑 𝑝𝑒𝑟 𝐴𝑈

 

𝑇𝑒𝑥𝑎𝑠′𝑏𝑒𝑒𝑓 𝑚𝑎𝑛𝑢𝑟𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 =  5,259,843 × 11.5 = 60,48

 

8,195 𝑡𝑜𝑛𝑠

𝑇𝑜𝑡𝑎𝑙 𝐴𝑈𝑠 = (𝐵𝑒𝑒𝑓 𝐶𝑜𝑤 + 𝑀𝑖𝑙𝑘 𝐶𝑜𝑤 + 𝐶𝑎𝑡𝑡𝑙𝑒 𝐸𝑥𝑐𝑙𝑢𝑑𝑖𝑛𝑔 𝐶𝑜𝑤𝑠 𝐴𝑈𝑠)

 

+  (𝑆𝑤𝑖𝑛𝑒 𝐵𝑟𝑒𝑒𝑑𝑒𝑟 + 𝑆𝑤𝑖𝑛𝑒 𝑀𝑎𝑟𝑘𝑒𝑡 𝐴𝑈𝑠) +  (𝐿𝑎𝑦𝑒𝑟 + 𝐵𝑟𝑜𝑖𝑙𝑒𝑟 𝐴𝑈𝑠) + (𝑇𝑢𝑟𝑘𝑒𝑦 𝐴𝑈𝑠)

𝑇𝑒𝑥𝑎𝑠′𝐴𝑈𝑠 = (5,259,843 + 404,399 +  4,784,3

 

77) +  (35,550 + 116,708) +  (76,467 +

 

 260,686)

+  (29,654) =  11,109,770 𝐴𝑈𝑠

𝐴𝑈𝑠 𝑜𝑟 𝑡𝑜𝑛𝑠 𝑚𝑎𝑛𝑢𝑟𝑒
=

𝐴𝑈𝑠 𝑜𝑟 𝑡𝑜𝑛𝑠 𝑚𝑎𝑛𝑢𝑟𝑒
𝑎𝑐𝑟𝑒 𝑙𝑎𝑛𝑑 𝑜𝑤𝑛𝑒𝑑, 𝑖𝑛 𝑓𝑎𝑟𝑚𝑠 + 𝑙𝑎𝑛𝑑, 𝑟𝑒𝑛𝑡𝑒𝑑, 𝑖𝑛 𝑓𝑎𝑟𝑚𝑠

𝐴𝑈𝑠
 𝑖𝑛 𝑇𝑒𝑥𝑎𝑠 =  

11,109,770

 

𝐴𝑈𝑠
𝑎𝑐𝑟𝑒 75,578,240 + 54,299,426 

= 0.09
𝑎𝑐𝑟𝑒

 

 = 2007 USDA Census of Agriculture 𝑖𝑛𝑣𝑒𝑛𝑡𝑜𝑟𝑦
𝐴𝑛𝑖𝑚𝑎𝑙𝑠 𝑝𝑒𝑟 𝐴𝑈

 

Tables A-2 through A-9 present summaries of livestock AUs and estimated total manure generated by those 
livestock for all 50 states. The states are listed in rank-order in the different categories. 
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Table A-2. Total animal units and estimated tons of manure produced for beef and dairy cattle in 
2007. 

 
USDA 2009a. 

National 
Rank

State
Total Beef 
Cattle AUs

Percent of Total 
Beef Cattle AUs

Total Tons 
Manure

National 
Rank

State
Total Dairy 

Cow AUs
Percent of Total 
Dairy Cow AUs

Total Tons 
Manure

1 TEXAS 5,259,843 16.02% 60,488,195 1 CALIFORNIA 2,487,473 19.86% 37,909,088
2 MISSOURI 2,089,181 6.36% 24,025,582 2 WISCONSIN 1,688,255 13.48% 25,729,012
3 OKLAHOMA 2,063,613 6.28% 23,731,550 3 NEW YORK 846,561 6.76% 12,901,587
4 NEBRASKA 1,889,842 5.76% 21,733,183 4 PENNSYLVANIA 747,731 5.97% 11,395,422
5 SOUTH DAKOTA 1,649,492 5.02% 18,969,158 5 IDAHO 724,950 5.79% 11,048,238
6 MONTANA 1,522,187 4.64% 17,505,151 6 MINNESOTA 621,286 4.96% 9,468,406
7 KANSAS 1,516,374 4.62% 17,438,301 7 TEXAS 546,485 4.36% 8,328,433
8 TENNESSEE 1,179,102 3.59% 13,559,673 8 MICHIGAN 465,180 3.71% 7,089,339
9 KENTUCKY 1,166,385 3.55% 13,413,428 9 NEW MEXICO 441,081 3.52% 6,722,076

10 ARKANSAS 947,765 2.89% 10,899,298 10 OHIO 367,484 2.93% 5,600,453
11 FLORIDA 942,419 2.87% 10,837,819 11 WASHINGTON 328,557 2.62% 5,007,205
12 NORTH DAKOTA 930,023 2.83% 10,695,265 12 IOWA 291,069 2.32% 4,435,890
13 IOWA 904,100 2.75% 10,397,150 13 ARIZONA 248,303 1.98% 3,784,133
14 COLORADO 735,014 2.24% 8,452,661 14 INDIANA 224,526 1.79% 3,421,771
15 WYOMING 732,141 2.23% 8,419,622 15 VERMONT 188,809 1.51% 2,877,456
16 VIRGINIA 695,061 2.12% 7,993,202 16 COLORADO 171,546 1.37% 2,614,360
17 ALABAMA 678,949 2.07% 7,807,914 17 FLORIDA 161,968 1.29% 2,468,386
18 CALIFORNIA 662,423 2.02% 7,617,865 18 OREGON 157,822 1.26% 2,405,202
19 OREGON 604,069 1.84% 6,946,794 19 KANSAS 156,262 1.25% 2,381,435
20 GEORGIA 554,099 1.69% 6,372,139 20 MISSOURI 149,132 1.19% 2,272,778
21 NEW MEXICO 530,173 1.61% 6,096,990 21 ILLINOIS 134,699 1.08% 2,052,807
22 MISSISSIPPI 521,517 1.59% 5,997,446 22 VIRGINIA 133,672 1.07% 2,037,156
23 LOUISIANA 510,837 1.56% 5,874,626 23 KENTUCKY 122,246 0.98% 1,863,028
24 IDAHO 476,292 1.45% 5,477,358 24 SOUTH DAKOTA 116,545 0.93% 1,776,140
25 ILLINOIS 429,111 1.31% 4,934,777 25 UTAH 115,219 0.92% 1,755,936
26 MINNESOTA 399,768 1.22% 4,597,332 26 GEORGIA 104,315 0.83% 1,589,759
27 NORTH CAROLINA 373,024 1.14% 4,289,776 27 OKLAHOMA 89,220 0.71% 1,359,717
28 UTAH 364,744 1.11% 4,194,556 28 TENNESSEE 82,609 0.66% 1,258,968
29 OHIO 293,757 0.89% 3,378,206 29 MARYLAND 77,259 0.62% 1,177,434
30 WASHINGTON 274,001 0.83% 3,151,012 30 NEBRASKA 73,527 0.59% 1,120,552
31 WISCONSIN 269,820 0.82% 3,102,930 31 NORTH CAROLINA 64,309 0.51% 980,076
32 NEVADA 238,662 0.73% 2,744,613 32 MAINE 43,955 0.35% 669,880
33 INDIANA 235,299 0.72% 2,705,939 33 LOUISIANA 38,295 0.31% 583,610
34 SOUTH CAROLINA 230,419 0.70% 2,649,819 34 NEVADA 37,378 0.30% 569,646
35 WEST VIRGINIA 203,711 0.62% 2,342,677 35 NORTH DAKOTA 35,782 0.29% 545,324
36 ARIZONA 197,060 0.60% 2,266,190 36 MISSISSIPPI 30,486 0.24% 464,614
37 PENNSYLVANIA 158,430 0.48% 1,821,945 37 CONNECTICUT 27,953 0.22% 425,999
38 MICHIGAN 109,500 0.33% 1,259,250 38 SOUTH CAROLINA 24,095 0.19% 367,202
39 NEW YORK 103,620 0.32% 1,191,630 39 MONTANA 23,592 0.19% 359,540
40 HAWAII 86,000 0.26% 989,000 40 ARKANSAS 22,592 0.18% 344,300
41 MARYLAND 44,015 0.13% 506,173 41 MASSACHUSETTS 20,338 0.16% 309,949
42 MAINE 12,114 0.04% 139,311 42 NEW HAMPSHIRE 19,745 0.16% 300,908
43 VERMONT 10,002 0.03% 115,023 43 ALABAMA 17,516 0.14% 266,947
44 NEW JERSEY 9,298 0.03% 106,927 44 WEST VIRGINIA 15,870 0.13% 241,863
45 MASSACHUSETTS 8,646 0.03% 99,429 45 NEW JERSEY 13,230 0.11% 201,621
46 ALASKA 6,468 0.02% 74,382 46 WYOMING 8,978 0.07% 136,830
47 CONNECTICUT 5,982 0.02% 68,793 47 DELAWARE 8,819 0.07% 134,400
48 NEW HAMPSHIRE 4,981 0.02% 57,282 48 HAWAII 3,103 0.02% 47,285
49 DELAWARE 3,668 0.01% 42,182 49 RHODE ISLAND 1,791 0.01% 27,288
50 RHODE ISLAND 1,800 0.01% 20,700 50 ALASKA 780 0.01% 11,883

U.S. TOTAL 32,834,801 377,600,212 U.S. TOTAL 12,522,397 190,841,335
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Table A-3. Total animal units and estimated tons of manure produced for cattle other than beef and 
dairy cattle and for all cattle combined in 2007.  

 USDA 2009a.   

National 
Rank

State
Other Cattle 

AUs
Percent of Total 
Other Cattle AUs

Total Tons 
Manure

National 
Rank

State
Total Cattle 

AUs
Percent of Total 

Cattle AUs
Total Tons 

Manure
1 TEXAS 4,784,377 14.83% 52,280,036 1 TEXAS 10,590,705 13.64% 121,096,664
2 KANSAS 2,995,494 9.29% 32,732,479 2 CALIFORNIA 4,930,886 6.35% 64,988,253
3 NEBRASKA 2,754,972 8.54% 30,104,233 3 NEBRASKA 4,718,341 6.08% 52,957,968
4 OKLAHOMA 1,939,667 6.01% 21,195,210 4 KANSAS 4,668,130 6.01% 52,552,215
5 CALIFORNIA 1,780,990 5.52% 19,461,300 5 OKLAHOMA 4,092,501 5.27% 46,286,477
6 IOWA 1,702,481 5.28% 18,603,413 6 MISSOURI 3,483,075 4.49% 39,900,167
7 MISSOURI 1,244,762 3.86% 13,601,808 7 WISCONSIN 3,061,084 3.94% 40,884,779
8 SOUTH DAKOTA 1,160,811 3.60% 12,684,456 8 SOUTH DAKOTA 2,926,847 3.77% 33,429,753
9 COLORADO 1,119,957 3.47% 12,238,042 9 IOWA 2,897,650 3.73% 33,436,453

10 WISCONSIN 1,103,008 3.42% 12,052,836 10 MONTANA 2,170,213 2.80% 24,688,030
11 MINNESOTA 913,248 2.83% 9,979,278 11 COLORADO 2,026,517 2.61% 23,305,063
12 IDAHO 727,526 2.26% 7,949,855 12 KENTUCKY 1,965,738 2.53% 22,675,367
13 KENTUCKY 677,107 2.10% 7,398,911 13 MINNESOTA 1,934,302 2.49% 24,045,016
14 MONTANA 624,434 1.94% 6,823,339 14 IDAHO 1,928,768 2.48% 24,475,451
15 PENNSYLVANIA 533,663 1.65% 5,831,465 15 TENNESSEE 1,786,091 2.30% 20,548,663
16 TENNESSEE 524,380 1.63% 5,730,022 16 FLORIDA 1,490,177 1.92% 17,521,825
17 NORTH DAKOTA 508,464 1.58% 5,556,104 17 NORTH DAKOTA 1,474,269 1.90% 16,796,693
18 ARKANSAS 498,443 1.55% 5,446,603 18 ARKANSAS 1,468,800 1.89% 16,690,201
19 VIRGINIA 459,235 1.42% 5,018,169 19 PENNSYLVANIA 1,439,824 1.86% 19,048,832
20 NEW YORK 424,139 1.31% 4,634,665 20 NEW YORK 1,374,319 1.77% 18,727,881
21 OHIO 420,264 1.30% 4,592,329 21 NEW MEXICO 1,369,334 1.76% 17,168,985
22 ILLINOIS 417,654 1.29% 4,563,802 22 VIRGINIA 1,287,967 1.66% 15,048,526
23 NEW MEXICO 398,080 1.23% 4,349,920 23 OREGON 1,159,334 1.49% 13,694,955
24 OREGON 397,443 1.23% 4,342,960 24 WYOMING 1,081,879 1.39% 12,280,016
25 FLORIDA 385,790 1.20% 4,215,621 25 OHIO 1,081,505 1.39% 13,570,987
26 ARIZONA 368,246 1.14% 4,023,911 26 ALABAMA 990,986 1.28% 11,293,163
27 MICHIGAN 353,521 1.10% 3,863,009 27 ILLINOIS 981,463 1.26% 11,551,386
28 WYOMING 340,760 1.06% 3,723,564 28 GEORGIA 947,306 1.22% 11,118,694
29 WASHINGTON 339,986 1.05% 3,715,110 29 WASHINGTON 942,544 1.21% 11,873,326
30 ALABAMA 294,521 0.91% 3,218,302 30 MICHIGAN 928,201 1.20% 12,211,598
31 GEORGIA 288,892 0.90% 3,156,797 31 MISSISSIPPI 815,604 1.05% 9,342,488
32 INDIANA 281,820 0.87% 3,079,514 32 ARIZONA 813,609 1.05% 10,074,234
33 MISSISSIPPI 263,601 0.82% 2,880,428 33 LOUISIANA 751,019 0.97% 8,664,305
34 NORTH CAROLINA 237,616 0.74% 2,596,482 34 INDIANA 741,645 0.96% 9,207,223
35 UTAH 233,987 0.73% 2,556,837 35 UTAH 713,950 0.92% 8,507,329
36 LOUISIANA 201,887 0.63% 2,206,070 36 NORTH CAROLINA 674,949 0.87% 7,866,334
37 WEST VIRGINIA 116,303 0.36% 1,270,874 37 NEVADA 380,292 0.49% 4,453,441
38 NEVADA 104,252 0.32% 1,139,181 38 SOUTH CAROLINA 345,349 0.44% 4,009,602
39 SOUTH CAROLINA 90,836 0.28% 992,582 39 WEST VIRGINIA 335,885 0.43% 3,855,413
40 VERMONT 68,449 0.21% 747,957 40 VERMONT 267,260 0.34% 3,740,436
41 MARYLAND 53,115 0.16% 580,400 41 MARYLAND 174,389 0.22% 2,264,007
42 HAWAII 37,574 0.12% 410,576 42 HAWAII 126,676 0.16% 1,446,861
43 MAINE 25,898 0.08% 282,997 43 MAINE 81,968 0.11% 1,092,188
44 CONNECTICUT 14,002 0.04% 153,007 44 CONNECTICUT 47,937 0.06% 647,799
45 MASSACHUSETTS 13,770 0.04% 150,472 45 MASSACHUSETTS 42,754 0.06% 559,850
46 NEW JERSEY 11,364 0.04% 124,181 46 NEW HAMPSHIRE 35,006 0.05% 470,530
47 NEW HAMPSHIRE 10,281 0.03% 112,341 47 NEW JERSEY 33,892 0.04% 432,729
48 DELAWARE 6,423 0.02% 70,181 48 DELAWARE 18,909 0.02% 246,763
49 ALASKA 4,625 0.01% 50,543 49 ALASKA 11,873 0.02% 136,808
50 RHODE ISLAND 1,166 0.00% 12,736 50 RHODE ISLAND 4,756 0.01% 60,724

U.S. TOTAL 32,259,283   352,504,907        U.S. TOTAL 77,616,481 920,946,454     
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Table A-4. Total animal units and estimated tons of manure produced for breeder and market hogs 
in 2007. 

“D” signifies that the data were not disclosed (because there were too few producers in the category to protect confidentiality). 
USDA 2009a. 

National 
Rank

State
Total Breeder 

Hog AUs
Percent of Total 

Breeder Hog AUs
Total Tons 

Manure
National 

Rank
State

Total Market 
Hog AUs

Percent of Total 
Market Hog AUs

Total Tons 
Manure

1 IOWA 406,815             17.77% 2,485,637     1 IOWA 2,003,179    30.25% 29,426,699 
2 NORTH CAROLINA 378,608             16.54% 2,313,294     2 NORTH CAROLINA 1,003,644    15.16% 14,743,526 
3 MINNESOTA 223,606             9.77% 1,366,235     3 MINNESOTA 776,156         11.72% 11,401,727 
4 ILLINOIS 191,057             8.34% 1,167,360     4 ILLINOIS 416,787         6.29% 6,122,600    
5 OKLAHOMA 147,216             6.43% 899,488          5 INDIANA 369,134         5.57% 5,422,574    
6 NEBRASKA 145,798             6.37% 890,824          6 NEBRASKA 316,751         4.78% 4,653,068    
7 MISSOURI 134,134             5.86% 819,557          7 MISSOURI 301,797         4.56% 4,433,394    
8 INDIANA 117,465             5.13% 717,712          8 OKLAHOMA 220,606         3.33% 3,240,698    
9 KANSAS 69,309                3.03% 423,476          9 KANSAS 187,040         2.82% 2,747,625    

10 COLORADO 62,551                2.73% 382,189          10 OHIO 183,864         2.78% 2,700,956    
11 SOUTH DAKOTA 61,980                2.71% 378,699          11 SOUTH DAKOTA 145,715         2.20% 2,140,550    
12 OHIO 59,837                2.61% 365,602          12 TEXAS 116,708         1.76% 1,714,435    
13 PENNSYLVANIA 44,924                1.96% 274,483          13 PENNSYLVANIA 115,237         1.74% 1,692,829    
14 MICHIGAN 39,404                1.72% 240,759          14 MICHIGAN 101,963         1.54% 1,497,839    
15 TEXAS 35,550                1.55% 217,209          15 COLORADO 78,733            1.19% 1,156,588    
16 ARKANSAS 31,477                1.37% 192,325          16 WISCONSIN 42,260            0.64% 620,802        
17 WISCONSIN 19,726                0.86% 120,527          17 VIRGINIA 37,293            0.56% 547,827        
18 GEORGIA 16,521                0.72% 100,943          18 KENTUCKY 33,627            0.51% 493,980        
19 KENTUCKY 15,863                0.69% 96,922             19 SOUTH CAROLINA 29,266            0.44% 429,918        
20 NORTH DAKOTA 14,302                0.62% 87,384             20 GEORGIA 24,132            0.36% 354,499        
21 VIRGINIA 12,055                0.53% 73,656             21 ARKANSAS 22,585            0.34% 331,774        
22 WYOMING 10,416                0.45% 63,642             22 ALABAMA 17,600            0.27% 258,544        
23 SOUTH CAROLINA 10,399                0.45% 63,537             23 NORTH DAKOTA 15,786            0.24% 231,894        
24 CALIFORNIA 8,001                   0.35% 48,889             24 CALIFORNIA 14,590            0.22% 214,320        
25 ALABAMA 6,851                   0.30% 41,857             25 TENNESSEE 13,778            0.21% 202,396        
26 NEW YORK 5,005                   0.22% 30,580             26 WYOMING 8,731               0.13% 128,265        
27 TENNESSEE 4,857                   0.21% 29,674             27 NEW YORK 7,962               0.12% 116,967        
28 IDAHO 2,282                   0.10% 13,941             28 IDAHO 2,938               0.04% 43,152           
29 FLORIDA 2,025                   0.09% 12,371             29 WASHINGTON 2,643               0.04% 38,823           
30 WASHINGTON 1,694                   0.07% 10,348             30 OREGON 1,891               0.03% 27,778           
31 MARYLAND 1,619                   0.07% 9,895                31 FLORIDA 1,599               0.02% 23,483           
32 OREGON 1,474                   0.06% 9,007                32 HAWAII 1,217               0.02% 17,870           
33 HAWAII 1,451                   0.06% 8,868                33 MASSACHUSETTS 1,033               0.02% 15,175           
34 DELAWARE 961                        0.04% 5,870                34 LOUISIANA 911                   0.01% 13,379           
35 LOUISIANA 875                        0.04% 5,346                35 NEW JERSEY 831                   0.01% 12,201           
36 MASSACHUSETTS 810                        0.04% 4,950                36 WEST VIRGINIA 814                   0.01% 11,959           
37 WEST VIRGINIA 580                        0.03% 3,542                37 DELAWARE 703                   0.01% 10,327           
38 NEW JERSEY 375                        0.02% 2,291                38 MAINE 381                   0.01% 5,592              
39 CONNECTICUT 354                        0.02% 2,160                39 CONNECTICUT 297                   0.00% 4,365              
40 MAINE 352                        0.02% 2,153                40 NEW HAMPSHIRE 242                   0.00% 3,557              
41 NEVADA 284                        0.01% 1,735                41 NEVADA 241                   0.00% 3,541              
42 NEW HAMPSHIRE 221                        0.01% 1,352                42 VERMONT 240                   0.00% 3,533              
43 NEW MEXICO 219                        0.01% 1,339                43 RHODE ISLAND 196                   0.00% 2,881              
44 RHODE ISLAND 200                        0.01% 1,220                44 NEW MEXICO 153                   0.00% 2,241              
45 VERMONT 193                        0.01% 1,179                45 ALASKA D
46 ALASKA D 46 ARIZONA D
47 ARIZONA D 47 MARYLAND D
48 MISSISSIPPI D 48 MISSISSIPPI D
49 MONTANA D 49 MONTANA D
50 UTAH D 50 UTAH D

U.S. TOTAL 2,289,694         13,990,028  U.S. TOTAL 6,621,249    97,266,149 
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Table A-5. Total animal units and estimated tons of 
manure produced for swine (breeder and market hogs 
combined) in 2007.  

 
“D” signifies that the data were not disclosed (because there were too few 
producers in the category to protect confidentiality). 
USDA 2009a.  

National 
Rank

State
Total Swine 

AUs
Percent of Total 

Swine AUs
Total Tons 

Manure
1 IOWA 2,409,994         27.05% 31,912,337     
2 NORTH CAROLINA 1,382,252         15.51% 17,056,820     
3 MINNESOTA 999,762             11.22% 12,767,962     
4 ILLINOIS 607,844             6.82% 7,289,960        
5 INDIANA 486,599             5.46% 6,140,286        
6 NEBRASKA 462,548             5.19% 5,543,892        
7 MISSOURI 435,930             4.89% 5,252,950        
8 OKLAHOMA 367,821             4.13% 4,140,186        
9 KANSAS 256,349             2.88% 3,171,100        

10 OHIO 243,700             2.73% 3,066,558        
11 SOUTH DAKOTA 207,695             2.33% 2,519,248        
12 PENNSYLVANIA 160,160             1.80% 1,967,313        
13 TEXAS 152,257             1.71% 1,931,644        
14 MICHIGAN 141,367             1.59% 1,738,598        
15 COLORADO 141,284             1.59% 1,538,776        
16 WISCONSIN 61,986                0.70% 741,329            
17 ARKANSAS 54,062                0.61% 524,100            
18 KENTUCKY 49,490                0.56% 590,902            
19 VIRGINIA 49,348                0.55% 621,484            
20 GEORGIA 40,653                0.46% 455,442            
21 SOUTH CAROLINA 39,665                0.45% 493,455            
22 NORTH DAKOTA 30,088                0.34% 319,278            
23 ALABAMA 24,451                0.27% 300,401            
24 CALIFORNIA 22,591                0.25% 263,210            
25 WYOMING 19,148                0.21% 191,908            
26 TENNESSEE 18,634                0.21% 232,069            
27 NEW YORK 12,967                0.15% 147,547            
28 IDAHO 5,219                   0.06% 57,093               
29 WASHINGTON 4,336                   0.05% 49,171               
30 FLORIDA 3,623                   0.04% 35,854               
31 OREGON 3,365                   0.04% 36,786               
32 HAWAII 2,668                   0.03% 26,738               
33 MASSACHUSETTS 1,843                   0.02% 20,125               
34 LOUISIANA 1,786                   0.02% 18,725               
35 DELAWARE 1,664                   0.02% 16,196               
36 MARYLAND 1,619                   0.02% 9,895                  
37 WEST VIRGINIA 1,394                   0.02% 15,501               
38 NEW JERSEY 1,205                   0.01% 14,492               
39 MAINE 733                        0.01% 7,745                  
40 CONNECTICUT 651                        0.01% 6,525                  
41 NEVADA 525                        0.01% 5,275                  
42 NEW HAMPSHIRE 463                        0.01% 4,909                  
43 VERMONT 433                        0.00% 4,711                  
44 RHODE ISLAND 396                        0.00% 4,101                  
45 NEW MEXICO 372                        0.00% 3,580                  
46 ALASKA D
47 ARIZONA D
48 MISSISSIPPI D
49 MONTANA D
50 UTAH D

U.S. TOTAL 8,910,943         111,256,177  
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Table A-6. Total animal units and estimated tons of manure produced for broiler and layer chickens 
in 2007.  

“D” signifies that the data were not disclosed (because there were too few producers in the category to protect confidentiality). 
USDA 2009a. 

National 
Rank

State
 Total Broiler 

AUs

Percent of 
Total Broiler 

AUs

Total Tons 
Manure

National 
Rank

State
Total Layer 

AUs

Percent of 
Total Layer 

AUs

Total Tons 
Manure

1 GEORGIA 517,363 14.69% 7,744,926 1 IOWA 215,175 15.92% 2,463,752
2 ARKANSAS 444,830 12.63% 6,659,104 2 OHIO 108,280 8.01% 1,239,811
3 ALABAMA 391,953 11.13% 5,867,541 3 INDIANA 96,954 7.18% 1,110,124
4 MISSISSIPPI 330,982 9.40% 4,954,799 4 PENNSYLVANIA 87,930 6.51% 1,006,794
5 NORTH CAROLINA 329,498 9.36% 4,932,592 5 CALIFORNIA 84,367 6.24% 965,997
6 TEXAS 260,686 7.40% 3,902,473 6 GEORGIA 77,093 5.71% 882,712
7 MARYLAND 143,964 4.09% 2,155,138 7 TEXAS 76,467 5.66% 875,545
8 DELAWARE 112,291 3.19% 1,680,999 8 ARKANSAS 55,911 4.14% 640,183
9 KENTUCKY 109,399 3.11% 1,637,707 9 NORTH CAROLINA 50,993 3.77% 583,871

10 MISSOURI 102,537 2.91% 1,534,984 10 FLORIDA 47,151 3.49% 539,879
11 SOUTH CAROLINA 100,642 2.86% 1,506,618 11 MINNESOTA 42,386 3.14% 485,323
12 CALIFORNIA 97,548 2.77% 1,460,290 12 NEBRASKA 41,950 3.10% 480,326
13 OKLAHOMA 97,395 2.77% 1,458,000 13 ALABAMA 38,497 2.85% 440,791
14 VIRGINIA 96,142 2.73% 1,439,247 14 MICHIGAN 36,137 2.67% 413,773
15 TENNESSEE 90,198 2.56% 1,350,271 15 MISSOURI 28,998 2.15% 332,023
16 LOUISIANA 79,750 2.26% 1,193,850 16 MISSISSIPPI 24,948 1.85% 285,652
17 PENNSYLVANIA 60,459 1.72% 905,067 17 WASHINGTON 23,143 1.71% 264,983
18 FLORIDA 31,041 0.88% 464,685 18 ILLINOIS 21,142 1.56% 242,080
19 WEST VIRGINIA 28,162 0.80% 421,581 19 WISCONSIN 19,495 1.44% 223,214
20 OHIO 22,026 0.63% 329,733 20 SOUTH CAROLINA 18,857 1.40% 215,917
21 MINNESOTA 19,010 0.54% 284,580 21 KENTUCKY 18,338 1.36% 209,972
22 WISCONSIN 15,517 0.44% 232,292 22 NEW YORK 15,812 1.17% 181,046
23 INDIANA 12,169 0.35% 182,171 23 COLORADO 15,612 1.16% 178,755
24 WASHINGTON 10,214 0.29% 152,899 24 UTAH 14,339 1.06% 164,183
25 OREGON 8,804 0.25% 131,799 25 OKLAHOMA 13,295 0.98% 152,230
26 IOWA 3,964 0.11% 59,335 26 VIRGINIA 12,836 0.95% 146,968
27 NEBRASKA 1,699 0.05% 25,431 27 SOUTH DAKOTA 11,683 0.86% 133,773
28 MICHIGAN 1,500 0.04% 22,448 28 OREGON 10,946 0.81% 125,330
29 NEW YORK 1,031 0.03% 15,429 29 MARYLAND 10,651 0.79% 121,953
30 ILLINOIS 239 0.01% 3,584 30 LOUISIANA 7,968 0.59% 91,231
31 MONTANA 237 0.01% 3,552 31 TENNESSEE 6,854 0.51% 78,473
32 SOUTH DAKOTA 225 0.01% 3,363 32 NEW JERSEY 6,241 0.46% 71,456
33 CONNECTICUT 221 0.01% 3,308 33 WEST VIRGINIA 4,881 0.36% 55,889
34 VERMONT 93 0% 1,398 34 HAWAII 1,473 0.11% 16,865
35 NEW HAMPSHIRE 53 0% 796 35 MONTANA 1,421 0.11% 16,269
36 KANSAS 43 0% 643 36 VERMONT 894 0.07% 10,241
37 NEW JERSEY 39 0% 589 37 NEW HAMPSHIRE 842 0.06% 9,635
38 NORTH DAKOTA 35 0% 520 38 MASSACHUSETTS 559 0.04% 6,401
39 MAINE 33 0% 489 39 NORTH DAKOTA 437 0.03% 5,008
40 NEW MEXICO 25 0% 369 40 RHODE ISLAND 183 0.01% 2,099
41 COLORADO 24 0% 364 41 WYOMING 65 0% 744
42 IDAHO 17 0% 261 42 NEVADA 23 0% 268
43 UTAH 6 0% 84 43 ALASKA 14 0% 166
44 HAWAII 5 0% 70 44 ARIZONA D
45 ALASKA 5 0% 69 45 CONNECTICUT D
46 ARIZONA 4 0% 66 46 DELAWARE D
47 WYOMING 3 0% 50 47 IDAHO D
48 NEVADA 1 0% 10 48 KANSAS D
49 MASSACHUSETTS D 49 MAINE D
50 RHODE ISLAND D 50 NEW MEXICO D

U.S. TOTAL 3,522,083 52,725,576 U.S. TOTAL 1,351,241 15,471,706
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Table A-7. Total animal units and estimated tons of manure produced for turkeys, as well as all 
poultry (broilers, layers, and turkeys combined) in 2007.  

“D” signifies that the data were not disclosed (because there were too few producers in the category to protect confidentiality). 
USDA 2009a. 

National 
Rank

State
Total Turkey 

AUs

Percent of 
Total Turkey 

AUs

Total Tons 
Manure

National 
Rank

State
 Total 

Poultry  AUs

Percent of 
Total Poultry 

AUs

Total Tons 
Manure

1 MINNESOTA 273,109 17.41% 2,234,033 1 NORTH CAROLINA 647,147 10.05% 7,697,703
2 NORTH CAROLINA 266,655 17.00% 2,181,239 2 ARKANSAS 641,595 9.96% 8,451,469
3 ARKANSAS 140,853 8.98% 1,152,181 3 GEORGIA 594,486 9.23% 8,627,880
4 MISSOURI 128,421 8.19% 1,050,486 4 ALABAMA 430,581 6.68% 6,309,404
5 CALIFORNIA 100,048 6.38% 818,394 5 TEXAS 366,807 5.69% 5,020,588
6 VIRGINIA 94,492 6.02% 772,944 6 MISSISSIPPI 355,951 5.53% 5,240,622
7 INDIANA 89,128 5.68% 729,064 7 MINNESOTA 334,506 5.19% 3,003,937
8 SOUTH CAROLINA 81,854 5.22% 669,564 8 CALIFORNIA 281,962 4.38% 3,244,681
9 IOWA 59,733 3.81% 488,616 9 IOWA 278,871 4.33% 3,011,703

10 WISCONSIN 55,010 3.51% 449,979 10 MISSOURI 259,956 4.04% 2,917,493
11 PENNSYLVANIA 52,799 3.37% 431,894 11 VIRGINIA 203,470 3.16% 2,359,159
12 SOUTH DAKOTA 33,322 2.12% 272,574 12 SOUTH CAROLINA 201,354 3.13% 2,392,098
13 UTAH 32,676 2.08% 267,293 13 PENNSYLVANIA 201,187 3.12% 2,343,756
14 OHIO 30,966 1.97% 253,305 14 INDIANA 198,251 3.08% 2,021,359
15 TEXAS 29,654 1.89% 242,569 15 OHIO 161,273 2.50% 1,822,849
16 MICHIGAN 29,535 1.88% 241,599 16 MARYLAND 157,947 2.45% 2,304,346
17 WEST VIRGINIA 24,494 1.56% 200,364 17 KENTUCKY 128,197 1.99% 1,851,437
18 ILLINOIS 12,626 0.80% 103,284 18 DELAWARE 112,302 1.74% 1,681,085
19 NEBRASKA 11,362 0.72% 92,938 19 OKLAHOMA 110,690 1.72% 1,610,230
20 KANSAS 8,380 0.53% 68,551 20 TENNESSEE 97,104 1.51% 1,429,169
21 NORTH DAKOTA 6,631 0.42% 54,241 21 WISCONSIN 90,022 1.40% 905,486
22 MARYLAND 3,332 0.21% 27,254 22 LOUISIANA 87,729 1.36% 1,285,179
23 NEW YORK 1,483 0.09% 12,128 23 FLORIDA 78,398 1.22% 1,006,247
24 KENTUCKY 459 0.03% 3,759 24 MICHIGAN 67,172 1.04% 677,820
25 NEW JERSEY 275 0.02% 2,247 25 WEST VIRGINIA 57,537 0.89% 677,834
26 MASSACHUSETTS 261 0.02% 2,137 26 NEBRASKA 55,010 0.85% 598,696
27 MONTANA 243 0.02% 1,990 27 UTAH 47,021 0.73% 431,561
28 FLORIDA 206 0.01% 1,682 28 SOUTH DAKOTA 45,230 0.70% 409,710
29 ALABAMA 131 0.01% 1,073 29 ILLINOIS 34,008 0.53% 348,948
30 NEW MEXICO 92 0.01% 752 30 WASHINGTON 33,413 0.52% 418,344
31 VERMONT 86 0.01% 702 31 OREGON 19,795 0.31% 257,497
32 WASHINGTON 57 0.00% 463 32 NEW YORK 18,325 0.28% 208,603
33 CONNECTICUT 53 0.00% 435 33 COLORADO 15,636 0.24% 179,119
34 TENNESSEE 52 0.00% 425 34 KANSAS 8,423 0.13% 69,194
35 MAINE 46 0.00% 378 35 NORTH DAKOTA 7,103 0.11% 59,769
36 OREGON 45 0.00% 369 36 NEW JERSEY 6,555 0.10% 74,293
37 NEW HAMPSHIRE 38 0.00% 309 37 MONTANA 1,901 0.03% 21,811
38 GEORGIA 30 0.00% 242 38 HAWAII 1,479 0.02% 16,947
39 RHODE ISLAND 29 0.00% 233 39 VERMONT 1,074 0.02% 12,341
40 MISSISSIPPI 21 0.00% 170 40 NEW HAMPSHIRE 933 0.01% 10,741
41 IDAHO 19 0.00% 152 41 MASSACHUSETTS 820 0.01% 8,538
42 ARIZONA 13 0.00% 105 42 CONNECTICUT 274 0.00% 3,743
43 LOUISIANA 12 0.00% 98 43 RHODE ISLAND 212 0.00% 2,332
44 ALASKA 11 0.00% 88 44 NEW MEXICO 117 0.00% 1,121
45 DELAWARE 10 0.00% 86 45 MAINE 79 0.00% 867
46 WYOMING 7 0.00% 54 46 WYOMING 75 0.00% 848
47 NEVADA 2 0.00% 18 47 IDAHO 36 0.00% 412
48 HAWAII 1 0.00% 12 48 ALASKA 30 0.00% 323
49 COLORADO D 49 NEVADA 26 0.00% 296
50 OKLAHOMA D 50 ARIZONA 17 0.00% 171

U.S. TOTAL 1,568,762 12,832,472 U.S. TOTAL 6,442,085 81,029,754
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Table A-8. Livestock (cattle, swine, and poultry) animal units as a total 
and per acre of farmland in 2007. 

 
USDA 2009a. 

Rank Total 
AUs

State AUs
Rank AUs/Acre 

Farmland
State

AUs/Acre 
Farmland

1 TEXAS 11,109,770 1 NORTH CAROLINA 0.32
2 IOWA 5,586,515 2 DELAWARE 0.26
3 NEBRASKA 5,235,899 3 PENNSYLVANIA 0.23
4 CALIFORNIA 5,235,439 4 VERMONT 0.22
5 KANSAS 4,932,902 5 WISCONSIN 0.21
6 OKLAHOMA 4,571,012 6 CALIFORNIA 0.21
7 MISSOURI 4,178,962 7 NEW YORK 0.20
8 MINNESOTA 3,268,570 8 VIRGINIA 0.19
9 WISCONSIN 3,213,092 9 IOWA 0.18

10 SOUTH DAKOTA 3,179,772 10 TENNESSEE 0.17
11 NORTH CAROLINA 2,704,347 11 FLORIDA 0.17
12 COLORADO 2,183,438 12 IDAHO 0.17
13 MONTANA 2,172,114 13 MARYLAND 0.16
14 ARKANSAS 2,164,456 14 ALABAMA 0.16
15 KENTUCKY 2,143,425 15 ARKANSAS 0.16
16 IDAHO 1,934,024 16 GEORGIA 0.16
17 TENNESSEE 1,901,829 17 KENTUCKY 0.15
18 PENNSYLVANIA 1,801,172 18 MISSOURI 0.14
19 ILLINOIS 1,623,316 19 OKLAHOMA 0.13
20 GEORGIA 1,582,445 20 MINNESOTA 0.12
21 FLORIDA 1,572,198 21 CONNECTICUT 0.12
22 VIRGINIA 1,540,785 22 SOUTH CAROLINA 0.12
23 NORTH DAKOTA 1,511,460 23 HAWAII 0.12
24 OHIO 1,486,479 24 NEBRASKA 0.12
25 ALABAMA 1,446,018 25 MICHIGAN 0.11
26 INDIANA 1,426,494 26 WEST VIRGINIA 0.11
27 NEW YORK 1,405,612 27 OHIO 0.11
28 NEW MEXICO 1,369,823 28 KANSAS 0.11
29 OREGON 1,182,494 29 LOUISIANA 0.10
30 MISSISSIPPI 1,171,555 30 MISSISSIPPI 0.10
31 MICHIGAN 1,136,740 31 INDIANA 0.10
32 WYOMING 1,101,102 32 MASSACHUSETTS 0.09
33 WASHINGTON 980,293 33 TEXAS 0.09
34 LOUISIANA 840,534 34 RHODE ISLAND 0.08
35 ARIZONA 813,626 35 NEW HAMPSHIRE 0.08
36 UTAH 760,972 36 SOUTH DAKOTA 0.07
37 SOUTH CAROLINA 586,368 37 OREGON 0.07
38 WEST VIRGINIA 394,816 38 COLORADO 0.07
39 NEVADA 380,843 39 UTAH 0.07
40 MARYLAND 333,955 40 WASHINGTON 0.07
41 VERMONT 268,767 41 NEVADA 0.06
42 DELAWARE 132,875 42 MAINE 0.06
43 HAWAII 130,823 43 ILLINOIS 0.06
44 MAINE 82,780 44 NEW JERSEY 0.06
45 CONNECTICUT 48,862 45 NORTH DAKOTA 0.04
46 MASSACHUSETTS 45,418 46 WYOMING 0.04
47 NEW JERSEY 41,652 47 MONTANA 0.04
48 NEW HAMPSHIRE 36,402 48 NEW MEXICO 0.03
49 ALASKA 11,903 49 ARIZONA 0.03
50 RHODE ISLAND 5,364 50 ALASKA 0.01

U.S. TOTAL 92,969,509 U.S. AVERAGE 0.12
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Table A-9. Total estimated livestock and poultry (cattle, swine, and 
poultry) manure and estimated tons of manure per acre of farmland in 
2007. 

 
USDA 2009a.

Rank Total 
Manure

State Tons Manure
Rank Tons 

Manure/Acre 
Farmland

State
Tons 

Manure/Acre 
Farmland

1 TEXAS 128,048,896 1 NORTH CAROLINA 3.85
2 CALIFORNIA 68,496,143 2 DELAWARE 3.81
3 IOWA 68,360,493 3 VERMONT 3.05
4 NEBRASKA 59,100,556 4 PENNSYLVANIA 2.99
5 KANSAS 55,792,510 5 WISCONSIN 2.80
6 OKLAHOMA 52,036,892 6 CALIFORNIA 2.70
7 MISSOURI 48,070,611 7 NEW YORK 2.66
8 WISCONSIN 42,531,594 8 MARYLAND 2.23
9 MINNESOTA 39,816,914 9 VIRGINIA 2.22

10 SOUTH DAKOTA 36,358,712 10 IOWA 2.22
11 NORTH CAROLINA 32,620,857 11 IDAHO 2.13
12 ARKANSAS 25,665,769 12 TENNESSEE 2.02
13 KENTUCKY 25,117,706 13 FLORIDA 2.01
14 COLORADO 25,022,958 14 GEORGIA 1.99
15 MONTANA 24,709,841 15 ALABAMA 1.98
16 IDAHO 24,532,956 16 ARKANSAS 1.85
17 PENNSYLVANIA 23,359,900 17 KENTUCKY 1.80
18 TENNESSEE 22,209,901 18 MISSOURI 1.66
19 GEORGIA 20,202,017 19 CONNECTICUT 1.62
20 ILLINOIS 19,190,293 20 OKLAHOMA 1.48
21 NEW YORK 19,084,031 21 MINNESOTA 1.48
22 FLORIDA 18,563,926 22 MICHIGAN 1.46
23 OHIO 18,460,395 23 SOUTH CAROLINA 1.41
24 VIRGINIA 18,029,169 24 HAWAII 1.33
25 ALABAMA 17,902,968 25 OHIO 1.32
26 INDIANA 17,368,868 26 NEBRASKA 1.30
27 NORTH DAKOTA 17,175,740 27 MISSISSIPPI 1.27
28 NEW MEXICO 17,173,686 28 WEST VIRGINIA 1.23
29 MICHIGAN 14,628,016 29 LOUISIANA 1.23
30 MISSISSIPPI 14,583,109 30 KANSAS 1.20
31 OREGON 13,989,238 31 INDIANA 1.18
32 WYOMING 12,472,771 32 MASSACHUSETTS 1.14
33 WASHINGTON 12,340,841 33 NEW HAMPSHIRE 1.03
34 ARIZONA 10,074,405 34 RHODE ISLAND 0.99
35 LOUISIANA 9,968,209 35 TEXAS 0.98
36 UTAH 8,938,890 36 OREGON 0.85
37 SOUTH CAROLINA 6,895,155 37 SOUTH DAKOTA 0.83
38 MARYLAND 4,578,248 38 WASHINGTON 0.82
39 WEST VIRGINIA 4,548,748 39 MAINE 0.82
40 NEVADA 4,459,013 40 UTAH 0.81
41 VERMONT 3,757,488 41 COLORADO 0.79
42 DELAWARE 1,944,044 42 NEVADA 0.76
43 HAWAII 1,490,546 43 ILLINOIS 0.72
44 MAINE 1,100,800 44 NEW JERSEY 0.71
45 CONNECTICUT 658,068 45 NORTH DAKOTA 0.43
46 MASSACHUSETTS 588,513 46 WYOMING 0.41
47 NEW JERSEY 521,513 47 MONTANA 0.40
48 NEW HAMPSHIRE 486,181 48 NEW MEXICO 0.40
49 ALASKA 137,131 49 ARIZONA 0.39
50 RHODE ISLAND 67,158 50 ALASKA 0.16

U.S. TOTAL 1,113,232,385 U.S. AVERAGE 1.50
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Table A-10. Freshwater and saltwater aquaculture farms 
in the U.S. during 2005.  

 
USDA 2006. 

Geographic Area
Rank

Farms
Freshwater

 Farms
Saltwater

 Farms
Total

 Farms
Louisiana 1 738 135 873
Mississippi 2 403 1 403
Florida 3 196 163 359
Alabama 4 213 2 215
Arkansas 5 211 - 211
Washington 6 21 175 194
North Carolina 7 129 57 186
Massachusetts 8 18 140 157
Virginia 9 28 122 147
California 10 96 22 118
Texas 11 79 19 95
New Jersey 12 17 70 87
Maryland 13 11 75 86
South Carolina 14 43 45 85
Wisconsin 15 84 - 84
Georgia 16 78 1 79
Minnesota 17 77 - 77
Kentucky 18 65 - 65
Hawaii 19 33 30 59
Pennsylvania 20 56 - 56
Ohio 21 55 - 55
New York 22 41 13 54
Maine 23 10 40 50
Oregon 24 26 21 47
Illinois 24 47 1 47
Tennessee 26 45 - 45
Missouri 27 35 - 35
Idaho 27 35 - 35
Michigan 29 34 1 34
Connecticut 30 3 27 30
Nebraska 31 26 - 26
Alaska 31 1 25 26
Iowa 33 21 - 21
West Virginia 33 21 - 21
Oklahoma 35 20 - 20
Indiana 36 17 1 18
Colorado 37 15 - 15
Kansas 38 12 - 12
Rhode Island 38 2 11 12
Utah 40 11 - 11
Arizona 40 11 - 11
New Hampshire 42 5 6 10
Vermont 43 9 - 9
Montana 44 8 - 8
South Dakota 45 7 - 7
Wyoming 45 7 - 7
New Mexico 47 3 - 3
Delaware 47 3 - 3
North Dakota 49 1 - 1
Nevada 50 - - -
United States 3,127 1,203 4,309
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Table A-11. Aquaculture in the U.S. presented as total acres and sales. 

  

“D” signifies that the data were not disclosed (because there were too few 
producers in the category to protect confidentiality). 
USDA 2006. 

Geographic Area
Rank
Acres

Freshwater
 Acres

Saltwater
 Acres

Total
 Acres

Total Sales
 (1,000s of $)

Rank
$

Louisiana 1 104,645 215,770 320,415 $101,314 4
Mississippi 2 102,898 D 102,898 $249,704 1
Connecticut 3 D 62,959 62,959 $12,902 14
Arkansas 4 61,135 - 61,135 $110,542 2
Minnesota 5 41,023 - 41,023 $8,412 19
Alabama 6 25,351 D 25,351 $102,796 3
Washington 7 209 13,269 13,478 $93,203 5
Virginia 8 143 12,412 12,555 $40,939 8
California 9 3,338 6,002 9,340 $69,607 6
Texas 10 4,651 2,432 7,083 $35,359 10
New Jersey 11 51 4,466 4,517 $3,714 25
North Carolina 12 3,463 707 4,170 $24,725 12
Florida 13 2,292 718 3,010 $57,406 7
Missouri 14 2,689 - 2,689 $7,144 22
Oregon 15 101 2,425 2,526 $12,478 15
South Carolina 16 683 1,531 2,214 $4,773 24
Wisconsin 17 1,977 - 1,977 $7,025 23
Georgia 18 1,914 D 1,914 $7,502 20
Massachusetts 19 60 1,108 1,168 $9,342 16
South Dakota 20 1,066 - 1,066 $484 42
Illinois 21 805 D 805 $3,176 28
Ohio 22 759 - 759 $3,185 27
Tennessee 23 707 - 707 $1,286 35
Pennsylvania 24 626 - 626 $8,951 17
Kentucky 25 624 - 624 $2,341 30
Maine 26 32 585 617 $25,580 11
Iowa 27 594 - 594 $1,469 34
Kansas 28 590 - 590 $342 43
Oklahoma 29 557 - 557 $1,958 31
Nebraska 30 503 - 503 $1,750 33
Indiana 31 443 D 443 D -
Michigan 32 429 D 429 $2,398 29
Maryland 33 155 238 393 $7,292 21
New York 34 385 D 385 $8,913 18
Hawaii 35 75 254 329 $13,761 13
Idaho 36 151 - 151 $37,685 9
Alaska 37 D 148 148 $826 39
Colorado 38 85 - 85 $3,349 26
New Hampshire 39 10 70 80 $1,054 37
Rhode Island 40 D 51 51 $840 38
West Virginia 41 48 - 48 $1,145 36
Utah 42 38 - 38 $559 41
Wyoming 43 37 - 37 $209 45
Arizona 44 31 - 31 $562 40
Montana 45 13 - 13 $302 44
Vermont 46 11 - 11 $80 46
New Mexico 47 1 - 1 D -
Delaware - D - - $1,870 32
North Dakota - D - - D -
Nevada - - - - - -
United States 365,566 327,487 693,053 $1,092,386

Electronic Filing - Received, Clerk's Office : 01/30/2014 - PC# 3031 



Appendix 2. Animal Life Stages 

Table A-12. Livestock animal type and life stages definitions. 

Animal Type Term Definition 

Ca
tt

le
 (B

ee
f, 

Da
iry

) 

Bovine General term for cattle 

Dairy Cow A female cow that produces milk for human consumption, or raises 
replacement heifers 

Heifer A female cow that has not yet had her first calf. Typically less than 
three years of age 

Beef Cattle Cattle raised for meat production 

Steer A castrated bovine male 

Calf A male or female bovine under one year of age 

Preweaned Calf Calves that are nursing from their mother or a dam (i.e., a female 
parent in pedigree)  

Weaned Heifer Heifers that are no longer nursing 

Replacement Heifer Cows raised to replace those currently in the herd 

Lactating A cow that is producing milk 

Non-Lactating 
A cow that is dry (i.e., not secreting milk). Cows are typically provided a 
dry period between lactations to allow the cow's udders an 
opportunity to regenerate secretory tissue 

Cow-Calf Operation A facility that maintains breeding bovine and produces weaned calves 

Growing A cattle grown to market weight  

Feedlot Beef cattle in confined, outdoor pens and fed a high-energy ration of 
grains and other concentrates 

Sw
in

e 

Hog General term for growing swine 

Sow A female after she has borne a litter 

Farrow The life stage between birth and weaning 

Preweaned Pigs that are still nursing and have not yet been removed from the sow 

Nursery (Weaned) Pigs that are no longer nursing and have been removed from the sow  

Breeder Swine that produce offspring 

Grower/Feeder/Finisher/Market Swine that are fed until they reach market weight and are ready for 
slaughter 

Po
ul

tr
y 

(B
ro

ile
rs

, 
La

ye
rs

, a
nd

 T
ur

ke
ys

) Broiler A chicken utilized for meat production 

Layer A chicken utilized for egg production 

Pullet A laying hen prior to laying its first egg 

Grower/Finisher Birds grown to market weight and sent to slaughter 

Breeder A bird that produces offspring 

 
MacDonald and McBride 2009 and USEPA 2009c. 
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Appendix 3. Additional Technical Resources for Manure Management 

This appendix includes a sampling of on-line resources that are available to help planners and producers with 
manure management. It is intended to illustrate the breadth of information available and identify the agencies 
and organizations that are working actively to provide information to planners and producers.  

World Health Organization 

• Animal Waste, Water Quality and Human Health- This website provides links to resources published by 
WHO on water sanitation and health including a book which contains relevant information, in 
connection with pathogens, on: the scope of domestic animal manure discharged into the environment; 
the fate and transport of the discharged manure (and the pathogens they may contain); human exposure 
to the manure; potential health effects associated with those exposures; and interventions that can limit 
human exposures to livestock manure. It also addresses the monitoring, detection and effectiveness of 
the best management practices related to these issues. 
http://www.who.int/water_sanitation_health/publications/2012/animal_waste/en/ 
 

U.S. Department of Agriculture 

• USDA’s NRCS Technical Standard 590 – Nutrient Management- This website contains the USDA’s 590 
Nutrient Management Conservation Practice Standard. The standard provides guidance on managing 
nutrient applications to meet crop needs and minimize nonpoint source 
pollution. http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb1046433.pdf 

 
• NRCS Manure and Nutrient Management Resources- This site contains many helpful resources, 

including a guide that provides a complete review of key management practices and methods to minimize 
waste production, software that may be used by large livestock and poultry facility operators and owners 
to estimate manure generation and production of process water, and training courses on water quality, 
waste management, nutrient and pest management, conservation practices and planning, and designing 
animal waste containment. 
http://go.usa.gov/KoB  
 

• USDA’s ERS Manure Management Website- This website is an important resource for publications and 
economic research related to animal and manure 
production. http://www.ers.usda.gov/Browse/view.aspx?subject=FarmPracticesManagementManureMa
nagement 

 
• USDA’s Agricultural Research Service (ARS) Website- The ARS has ongoing efforts designed to enhance 

current practices and develop new methods for efficiently and effectively managing manure. 
 http://www.ars.usda.gov/research/programs/programs.htm?NP_CODE=214   

 

U.S. Environmental Protection Agency  

• The USEPA’s Agricultural Center Website- This is the USEPA’s primary website for agricultural 
planning, management, and news.  
http://www.epa.gov/agriculture 
 

• Animal Feeding Operations (AFO) Virtual Information Center- The Animal Feeding Operations (AFO) 
Virtual Information Center is a tool to facilitate quick access to livestock and poultry agricultural 
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information in the U.S. This site is a single point of reference to obtain links to state regulations, web 
sites, permits and policies, nutrient management information, livestock and trade associations, federal 
web sites, best management practices and controls, cooperative extension and land grant universities, 
research, funding, and information on environmental issues.  
http://cfpub.epa.gov/npdes/afo/virtualcenter.cfm  
 

• National Management Measures to Control Nonpoint Source Pollution from Agriculture- This guidance 
document contains economically achievable best management practices designed to reduce agricultural 
pollution to surface and ground water. http://water.epa.gov/polwaste/nps/agriculture/agmm_index.cfm 

 
• The USEPA’s Nonpoint Source Pollution Publications & Resources Website- This website provides links 

and references to nonpoint source materials for both professionals and the 
public. http://water.epa.gov/polwaste/nps/pubs.cfm 
 

• The USEPA’s Source Water Protection Program- This website provides information and resources about 
protecting surface water and ground water drinking water 
sources. http://water.epa.gov/infrastructure/drinkingwater/sourcewater/protection/index.cfm  
 

• Healthy Watersheds Initiative- This website provides information on the concept and benefits of 
protecting healthy, unimpaired waters from degradation and also provides information on conservation 
approaches and tools.  

 http://water.epa.gov/polwaste/nps/watershed/index.cfm 
 
• EPA’s Nutrient Indicators Dataset- The Dataset consists of a set of nine indicators and associated state-

level data to serve as a regional compendium of information pertaining to documented or potential 
nitrogen and phosphorus pollution, impacts of this pollution, and states’ efforts to minimize loadings and 
adopt numeric criteria. 
www.epa.gov/nutrientpollution/dataset  

 

Additional State and University Technical Resources 

The list of useful resources available from state and university resources is too lengthy to include in this 
report. In addition to the exceptional resources listed below, please contact applicable university extension 
services and state agencies responsible for natural resources management and environmental protection for 
more information.  

• eXtension- This website provides objective and research-based information and learning opportunities 
that help people improve their lives. eXtension is an educational partnership of 74 universities in the U.S.  
http://www.extension.org/animal_manure_management  
 

• Cornell University’s Cornell Dairy Environmental Systems Program - This program provides information 
to dairy farmers to help manage their businesses in a way that protects the environment. This program 
also focuses on renewable energy (dairy manure-based anaerobic digestion).  
http://www.manuremanagement.cornell.edu/ 

 
• Ohio State University’s Ohio Composting and Manure Management Website- This program researches, 

develops, and communicates sustainable strategies for management of animal manure and nutrients. 
Resources provided include workshops and literature on topics such as composting, application of liquid 
manure, and ammonia emissions and nitrogen conservation. 
http://www.oardc.ohio-state.edu/ocamm/t01_pageview/Home.htm 
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• The University of Illinois’ Manure Central Website- This website directs the reader to a variety of 

resources for topics such as composting, manure management plans, a manure exchange program, and 
manure management for small farms. 
http://web.extension.illinois.edu/manurecentral/ 
 

• Wisconsin Manure Management Advisory System- This website provides tools that can be used by 
producers to assist with manure spreading decisions that protect water quality. This is one of many 
practical tools that incorporate weather forecasts to plan daily hauling activities for specific 
locations. http://www.manureadvisorysystem.wi.gov/ 
 

• Texas A & M University’s Texas Animal Manure Management Issues Website- This is an information 
clearinghouse providing educational materials on regulations and policies and up to date research on 
animal waste management and air and water quality issues.  
http://tammi.tamu.edu/index.html 
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ATTACHMENT 2:  

 
2001 Proposed CAFO Rule, 66 Fed. Reg. 2960-3145, at 3010 (Jan. 12, 2001)  

(“Proposed CAFO Rule”) 

Electronic Filing - Received, Clerk's Office : 01/30/2014 - PC# 3031 



2960 Federal Register/Val. 66, No. 9/Friday, January 12, 2001/Proposed Rules 

ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Parts 122 and 412 

(FRL-6921-4] 

RIN 204o-AD19 

National Pollutant Discharge 
Elimination System Permit Regulation 
and Effluent Limitations Guidelines 
and Standards for Concentrated 
Animal Feeding Operations 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Proposed rule. 

SUMMARY: Today the Environmental 
Protection Agency ptoposes to revise 
and update two regulations that address 
the impacts of manure. wastewater, and 
other process waters generated by 
concentrated animal feeding operations 
(CAFOs) on water quality. These two 
regulations are the National Pollutant 
Discharge Elimination System (NPDES) 
provisions that define which operations 
are CAFOs and establish permit 
requirements, and the Effluent 
Limitations Guidelines for feedlots 
(beef, dairy, swine and poultry 
subcategories). which establish the 
technology-based eJlluent discharge 
standards for CAFOs. EPA is proposing 
revisions to these regulations to address 
changes that have occurred in the 
animal industry soctors over the last 25 
years, to clarify and improve 
implementation ofCAFO permit 
requirements, and to improve the 
environmental protection achieved 
under these rules. 

Environmental concerns being 
addressed by this rule include both 
ecological and human health effects. 
Manure from stockpiles, lagoons, or 
excessive land application can reach 
waterways through runoff, erosion. 

spills, or via groundwater. These 
dischargos can result in excessive 
nutrients (nitrogen, phosphorus, and 
potassium), oxygen-depleting 
substances, and other pollutants in the 
water. This pollution can kill fish and 
shellfish, cause excess algae growth, 
harm marine mammals, and 
contaminate drinking water. 

Today's action co-proposes two 
alternatives for how to structure the 
revised NPDES program for CAFOs; the 
alternatives offer comparable 
environmental benefits but differ in 
their administrative approach. EPA also 
requests comment on two other 
alternatives that the Agency is 
considering and may pursue after 
evaluating the comments. 

EPA is also proposing to revise 
effluent guidelines applicable to beef, 
dairy, swine, and poultry operations 
that are defined as CAFOs. pursuant to 
the NPDES revisions. The proposed 
effluent guidelines include regulations 
for both new and existing animal 
feeding operations that meet the 
definition of a CAFO. Today's effluent 
guidelines revisions do not alter the 
requiremP.nts for horses, ducks, sheep or 
lambs. 
DATES: Comments must be received or 
postmarked on or before midnight May 
2, 2001. 
ADDRESSES: Public comments regarding 
this propot;ed rule should be submitted 
by mail to: Concentrated Animal 
Feeding Operation Proposed Rule, 
Office of Water. Engineering and 
Analysis Division (4303), USEPA, 1200 
Pennsylvania Avenue, NW., 
Washington, DC 20461l. Hand deliveries 
(including overnight mail) should be 
submitted to the Concentrated Animal 
Feeding Operation Proposed Rule, 
USEPA, Waterside Mall, West Tower, 
Room 611, 401 M Street, SW., 
Washington, DC 20460. You also may 

submit comments electronically to 
CAFOS.comments@epa.gov. Please 
submit any references cited in your 
comments. Please submit an original 
and three copies of your written 
comments and enclosures. For 
additional information on how to 
submit commonts, see "SUPPLEMENTARY 
INFORMATION, How May I Submit 
Comments?" 

FOR FURTHER INFORMATION CONTACT: For 
additional technical information contact 
Karen Metchis or }an Goodwin at (202) 
564-0766. 

SUPPLEMENTARY INFORMATION: 

What Entities Are Potentially Regulated 
by This Action? 

This proposed rule would apply to 
new and existing animal feeding 
operations that meet the definition of a 
con.centrated animal feP.ding operation, 
or which are designated by the 
permitting authority as such. 
Concentrated animal feeding operations 
are defined by the Clean Water Act as 
point sources for the purposes of the 
NPDES program. (33 U.S.C. § 1362). 

The Jollowing table lists the types of 
entities that are potentially subject to 
this proposed rule. This table is not 
intended to be exhaustive, but rather 
pTovides a guide for readers regarding 
entities likely to be r!lgulated by this 
action. Other types of entities not listed 
in the table could also be regulated. To 
determine whether your facility would 
be regulated by this action, you should 
carefully examine the applicability 
criteria proposed at§ l22.23(a)(2) of the 
rule. rf you have questions regarding the 
applicability of this action to a 
particular entity, consult one of the 
persons listed for technical information 
in the preceding FOR FURTHER 
INFORMATION CONTACT tlection. 

Category Examples of regulated entities 
North American Industry 

Code Standard Industrial 
Classification Codes 

Federal, State and Local 
Government 

Industry ............................... . 
Operators of animal production operations that meet 

the definition of a concentrated animal feeding oper
ation. 

(NAIC) 

See below .. . .. .. . . ....... ....... ... See below 

Beef cattle feedlots .................................................... 112112 ............................... 0211 
Hogs ...................... ..................................................... 11221 ........... ...................... 0213 
Sheep and goats ....................................................... 1241, 11242 ...................... 0214 
General livestock, except dairy and poultry .............. 11299 ........................ ......... 0219 
Dairy farms ................................................................ 112111, 11212 .................. 0241 
Broilers, fryers, and roaster chickens ........................ 11232 ................................. 0251 
Chicken eggs ······························-··············-····-·····-···· 11231 ······················ ·--··-····· 0252 
Turkey and turkey eggs ............................................. 11233 ................................. 0253 
Poultry hatcheries .......................••.....................•....... 11234 ...................... ........... 0254 
Poultry and eggs, NEC .............................................. 11239 .......................... .. ..... 0259 
Ducks .....................................•.....•..........•....•............. 112390 ............................... 0259 
Horses and other equines ··········-····· .. ·-····················· 11292 ·······--····-·······--········· 0272 
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North American Industry Standard Industrial Category Examples of regulated entities Code Classification Codes (NAIC) 

Meat packing or poultry processing companies that 
may be a potential co-permittee because of sub-
stantial operational control over a CAFO. 
Animal Slaughtering and Processing ·················-··· .. 3116 ....... ............................ 02 

Owners or operators of crop production operations 
that may receive CAFO manure for use as a fer-
tilizer substitute. 
Crop Production ...... .. .. ... ........... .............................. ... 111 .. ... - .. ... .... - .. ................. 01 

How May I Review the Public Record? 

The record (including supporting 
documentation) for this proposod rule iK 
filed under docket number OW-U0-27 
(proposed rule). The record is available 
for inspection from 9 a.m. to 4 p.m. on 
Momiay through Friday, excluding legal 
holidays. at the Water Docket, Room EB 
57, USEPA Headquarters. 401 M Street, 
SW, Washington, DC 20460. For access 
to docket materials, please call (202) 
260-3027 to schedule an appointment 
during the hours of operation stated 
above. 

How May I Submit Comments? 

To ensure that EPA can read, 
understand, and therefor!! properly 
respond to comments, the Agency 
requests that you cite, where possible, 
the paragraph(~) or sections in the 
preamble, rule, or supporting 
documents to which each comment 
refers. You should use a separate 
paragraph for each issue discussed. 

If you want EPA to acknowledge 
receipt of your comments, enclose a 
self-addressed, stamped envelope. No 
faxes will be accepted. Comments may 
also hi! ~ubmitted electronically to 
CAFOS.comments@epa.gov. Electronic 
comments must be submitted as an 
ASCU, WordPerfect 5.1, WP6.1, or WP8 
file avoiding the use of special 
characters and forms of encryption. 
Electronic comments must be identified 
by the docket number OW-00-27. EPA 
will accept comments and data on disks 
in WordPerfect 5.1, 6.1, or 8 format or 
in ASCII file format. Electronic 
comments on this notice may be filed 
on-line at many Federal dopository 
libraries. 

Table of Contents 

I. Legal Authority. 
IT. Purpos1: and Summaty of the Proposed 

Regulation. 
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A. The Clean Water Act. 
D. llistory of EPA Actions to Address 
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C. Which Requirements Apply to CAllOs. 
D. !low Do Today's Proposed Revisions 
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SI.J'ategy'! 

IV. Why is EPA Changing thH Efnmmt 
Guidelines for Feedlots and the NPDES 
C:AFO Regulations'! 
A. Main Rll<lsons fnr Rt:vising the Existing 

Regulations. 
B. Water Quality Impairment Associated 

with Manure Discharge and Runoff. 
C. Recent Changes in the Livll"loek and 

Poultry Industry. 
D. Improve Effectiveness of Regulations. 

V. What ErlVironmtmtal and Human Health 
Impacts are Potentially Ca\Jsed by CAFOs? 
A. Whil:h Pollutants Do CAFOs IIave the 

Potential to Discharge and Why are They 
of Concern 'f 

D. How Do These Pollutants RHach Surfacc 
Waters'? 

C. What are the Potential and Ohst~rved 
Impacts? 

VI. What aM KHy Characteristics of the 
Livestock and Poultry Industries? 
A. Introdudiun and Overview. 
B. Beef Subcategory. 
C. Dairy Sulu:at.:gory. 
D. llog Subcategory. 
E. Poulll'y Subcategory. 

VII. What Changes to the NPDES CAPO 
Regul~lions arc Being Proposed'( 
A. Sununary of Proposed NPOES 

Regulations. 
B. What Si7.e APOs Would be Considered 

CAPOs'! 
C. Changes to thH Nl'DES Regulations. 
D. Land Application of CAt-'0-generated 

M;tnlli'H. 
E. What are the Terms of an NPOES 

Permit? 
F. \oVhat Type of NPDES Permit is 

Appropriatc fol' CAFOs? 
VIII. What Changes to the t'eedlot Eflluent 

Limitations Guidelines are 13eing 
Proposed? 
A. ExpHditcd Guidelines Approach. 
B. Changes to Ell1uerot Gl•idelines 

Applic:a!Jility. 
C. Changes to Efflul!nt Limitations and 

Standards. 
IX. Implementation of Revised RHgulation:;. 

A. How do the Proposed Changes Affect 
State CAr'O Progr<~ms? 

B. How Would EPA's Proposal to Designate 
CAl''Os AffHd NPDES Authorized States? 

C. How and When Will the Revised 
Regulations bH lmplmnt:ntod? 

D. How Maay CAFUs are Likely to be 
PermittHcl in Each Stale and EPA Region'? 

E. Funding Issues. 
t'. What Provisions arc Made for Upset and 

Bypass'( 
G. How Would an Applicant Apply fot 

Variances and Modifications Lo Today's 
Proposed Regulation? 

X. What arc the' Costs and Economic Impacts 
of the Proposed Revisions? 
1\. Introduction and Overview. 
B. Data Colledion Al:tivitics. 
C. Method for Estimating Compliance 

Costs. 
D. Method for Estimating Economic 

Impacts. 
E. Estimated Annual Costs of the Proposed 

Regulatory Options/Scenarios. 
F. Estimated Economic Impacts of the 

Proposed Rtlgulatory Options/Scenarios. 
G. Additional Impacts. 
H. Cost-Effcc:tivcncss Analysis. 
I. Cost-Denefit Analysis. 
J. Initial Regul<1tory Flexibility Analysis. 

XI. \oVhat arc tl1e Environmental Benefits of 
the Proposed Revisions? 
A. Non-Wattlr Quality Environmental 

Impacts. 
B. Quantitative and Moneti?.ed Benefits. 

XI!. Pub! it: Outroach. 
A. Introduction and Overview. 
H. Joint USDA/EPA Unified AFO Strategy 

Listening SHssions. 
C. Advisory Committee Meeting. 
D. Fann Site Visits. 
E. Industry Tradt: Associations. 
F. CAFO Regulation Workgroup. 
G. Small Business Advocat:y RHviHw Panel. 

XIIT. ALiminisl..o'ativc Requirements. 
A. Executive Order 12866: ''Regulatory 

Planning and Review". 
B. RHgulatury Flexibility Act (RFA) as 

Amended by the Small Business 
Regulatory Enfort:emHnt Fairness Act of 
1!196 (SBREFA), 5 U.S.C. 601 et seq. 

C. Unfunded Mandates Reform Act. 
D. Executive Order 13045: "Prolcction of 

Children from Environmental Health 
Risks and Safety Risks". 

E. Executive Order 13064: Commltation 
and Coordination with Indian Ti'ibal 
Governments. 

F. Paperwork Reduction Act. 
G. ExHt:utivH Order 13132: "Federalism". 
H. Exncutivc Order 128!18: "Federal 

Actions to Address Hnvironuu:ntal 
Justit:e in Minority Populations and Low· 
lnt:omc Populations". 

I. National Technology Transfer and 
Advancement Al:t. 

XIV. Solicitation of Comments. 
A. Specific Solicitation of Comment and 

Data. 
B. Ccncral Solicitation of Comment. 

I. Legal Authority 
Today's proposed rule is issued under 

the authority of sections 301, 304, 306, 
307,308,402, and 501 of the Clean 
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Water Act (CWA), 33 U.S.C. 1311, 1314, 
1316, 1317, 1318,1342, and 13tH. 

IT. Purpose and Summary of the 
Proposed Regulation 

Today, the Environmental Protection 
Agtmr:y proposHs to revise ond update 
two regulations that address the impacts 
on water quality from manure, 
wastewater, and other process waters 
generated by concentrated animal 
feeding operations (CAFOs). The 
National Pollutant Discharge 
Elimination System (NPDES) provisions 
in 40 CFR Part 122 det'ine which 
oporations are CAPOs and establish 
permil requirements for those operation. 
The Effluent Limitations Guidelines 
(ELG), or effluent guidelines, for 
feedlots in 40 CFR Part 412 establish 
technology-based effluent discharge 
standards that are 11pplied to CAFOs. 
Both regulations were originally 
promulgated in the 1970s. EPA is 
proposing revisions to these regulations 
lo address changes that have occurred in 
the animal industry sectors over the last 
25 years, to clarify and improvH 
implementation of CAFO permit 
requiremHnts, and to improve the 
environmental protection achieved 
under these rules. 

Environmental concerns being 
addressed by this rule include both 
ecological and human health effp,ds. 
Manure from stockpiles, lagoons, or 
excessive land application rates can 
reach waterways through runoff, 
erosion, spills, or via groundwater. 
These discharges can result in excessive 
nutrients (nitrogen, phosphorus, and 
potassium), oxygen-depleting 
substances, and other pollutants in the 
water. This pollution can kill fi~h 11nd 
shellfish, cause excess algae growth, 
harm marine mammols, and 
contaminate drinking water. 

On October ao. 1989, Natural 
Resources Defense Council, Inc., and 
Public Citizen, Inc., filed an action 
against EPA in which they alleged, 
among other things, that EPA had failed 
to comply with CWA section 304(m). 

Natural Resources Defense Council, 
Inc., eta/. v. Reilly, Civ. No. 89-2980 
[RCL) (D.D.C.). Plaintiffs 11nd EPA 
agreed to a settlement of that action in 
a consent decl'ee entered on january 31, 
1992. The consent decree, which has 
been modified several times, established 
11 schedule by which EPA is to propose 
and take final action for eleven point 
source categories identified by name in 
the decree and for eight other point 
sourcH categories identified only as new 
or revised rules, numbered 5 through 
12. After completing a preliminary 
study of the feedlots industry under the 
decree, EPA selected tlte swine and 
poultry portion of the feedlots industry 
as the subject for New or Revised Rule 
#8, and the beef and dairy portion of 
that industry as the subject for New Of 

Revised Rule #9. Under the docroe, as 
modified, the Administrator was 
required to sign a proposed rule for both 
portions of the feedlots industry on or 
before December 15, 2000, and must 
take final action on that proposal no 
later than December 15, 2002. As part of 
EPA's negotiations with tho plaintiffs 
regal'ding the deadlines for Utis 
rulemaking, EPA entered into a 
settlement agreement dated December 6, 
Hl99, under which EPA agreed, by 
December 15, 2000, to also propose to 
revise the existing NPDES permitting 
regulations under 40 C.F.R. part 122 for 
CAFOs. EPA also agreed to perform 
certain evaluations, analyses or 
assessments and to devHlop certain 
preliminary options in connection with 
tlte proposed CAFO rules. (The 
SettlemHnt Agreement expressly 
provides that nothing in the Agreement 
requires EPA to select any of thoso 
options as the basis for its proposed 
rule.) 

The existing regulation defines 
facilities with 1,000 animal units 
["AU") or more as CAFOs. The 
regulation also statHS that facilities with 
300-1000 AU are CAFOs if they meet 
certain conditions. The term AU is a 
measurement established in the 1970 
regulations that attempted to equalize 

Animal type 

the characteristics of the wastes among 
diffHrent animal types. 

Today's proposals presents two 
alternatives for how to structure the 
revised NPDES program for CAJo'Os. The 
first alternative is a "two-tier structure" 
thal simplifies the definition of CAFOs 
by establishing a single tlHeshold for 
each animal sector. This alternative 
would establish a single threshold at the 
equivalent of 500 AU above which 
operations would be definod as CAPOs 
and below which facilities would 
become CAFOs only if designated by the 
permit authority. The 500 AU 
equivalent for each animal sector would 
be as follows. 
500 cattle excluding mature dairy or 

veal cattle 
5 00 vea I cattle 
350 mature dairy cattle (whether milked 

or dry) 
1 ,250 mature swine weighing over 55 

pounds 
5,000 immature swine weighing 55 

pounds or lHss 
50,000 chickens 
27,500 turkeys 
2,500 ducks 
250 horses 
5,000 sheep or lambs 

The second proposal would retain the 
"thl'ee-tier structure" of the existing 
regulation. Under this alternative, all 
operations with 1,000 AU or more 
would be defined as CAFOs; those wiU1 
300 AU to 1,000 AU would be CAFOs 
only if they mHHt cert11in conditions or 
if designated by the permit authorily; 
and those with fewer than 300 AU 
would only he CAFOs if dHsignated by 
the pel'mit autltority. These conditions 
arc detailed in section VII of this 
prHamble and differ from those in the 
current rule. Facilities wiU1 300 AU to 
1 ,000 AU would certify that they do not 
meet the conditions for being defined as 
a CAFO or apply for a permit. The 300 
AU and 1,000 AU equivalent number of 
animals for each sector would be as 
follows: 

1,000 AU 300AU 
equivalent 

(no. of 
animals) 

e(uivalent 
no. of 

animals) 

Cattle excluding mature dairy or veal cattle ....... .................................................................................................... . 1,000 300 
Veal ......................................................................................................................................................................... . 1,000 300 
Mature Dairy Cattle ........................................................................................................................................... ...... . 700 200 
Swine weighing more than 55 pounds ................................................................................................................... . 2,500 750 
Swine weighing 55 pounds or less ................................... .............•................ , .....................•........•.............•..•........ 10,000 3,000 
Chickens ................................................................................................................................................................. . 100,000 30,000 
Turkeys ................................................................................................................................................................... . 55.000 16,500 
Ducks .............................................................................................. ........................................................................ . 5.000 1,500 
Horses ..................................................................................................................................................................... . 500 150 
Sheep or Lambs .......................................................... .. ......................................................................................... . 10,000 3,000 
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Thfl Agency is also taking comment 
on two other altP.rnatives that the 
Agency is considering and may pursue 
after evaluating comments. 

Today's proposal would also expand 
the regulatory definition of CAFOs to 
include all types of poultry operations 
regardless of the type of manure 
handling system or watering system 
they use, and also would include 
standalone immature swine and heifer 
operation:;. 

Under the two-tier proposal, EPA is 
proposing to simplify the criteria for 
being designated as a CAFO by 
eliminating two specific criteria that 
have provtm difficult to implement, the 
"direct contact" criterion and the "man 
made device" criterion. Under the three
tier proposal, EPA is proposing to retain 
thostl criteria for designating operations 
which have lesK than 300 AU. BoU1 
proposals retain the existing 
requirement for the permit authority to 
consider a number of factors to 
determine whether the facility is a 
significant contributor of pollution to 
waters of the U.S., and the requirement 
for an on-site inspection prior to 
designation. EPA is also proposing to 
clarify that EPA has the authority to 
designate CAFOs both in states where 
EPA is the permit authority and in 
States with NPDES authorized 
programs. 

EPA is proposing to eliminate the 25-
year, 24-hour storm event permit 
exclusion and to impose a broader, more 
explicit duty for all CAFOs to apply for 
a permit (with one exception as 
described below). Under the current 
regulations, facilities are excluded from 
being defined as, and thus subject to 
permitting as, CAFOs if they discharge 
only in the event of a 25-year, 24-hour 
storm. This exclusion has proven to be 
problematic in practice, as described 
below, and ultimately unnecessary. 
There are many operations that 
currently may be avoiding permitting by 
an inappropriate reliance on this 
exclusion. The Agency believes there is 
no reason to retain this exclusion from 
the definition of a CAFO. However, EPA 
is proposing to retain the 25-year, 24-
hour storm standard as a design 
standard in thH effluent guidelines for 
certain sectors (specifically, the beef and 
dairy sectors). CAFOs in those sectors 
would need to obtain pe!'mits, but the 
permits would allow certain dischargfls 
as long as the facility met the 25-year, 
24-hour ~torrn design standard. 

rn sum, under today's proposal, all 
operations that meet the definition of a 
CAFO under either of the two 
alternative structures (as well as all 
operations that are designattld as 
C:AFOs) would be required to apply for 

a permit. There would, however, bo one 
exception to this requirement. as 
desr:ribtld in morfl detail below: lf the 
operator could demonstrate to the 
permitting authority that the facility has 
"no potential to discharge," then a 
permit application and a permit would 
not he rHquirHd. 

llndHr the two-titlr structure, the net 
effect of the revisions for determining 
which facilities are CAFOs is to require 
approximately 26,000 operations to 
apply for 11 NPDES permit. Under the 
three-tier structure, EPA estimates that 
approximately 13,000 operations would 
be required to apply for a permit, and 
an additional 26,000 operations could 
eithor cortify that they are not a CAFO 
or apply lor a permit. Under the existing 
regulation, EPA estimates that about 
12,000 facilities should be permitted but 
only 2,530 h11Ve actually applied for a 
permit. 

Today's proposal would clarify the 
definition of a CAFO as including both 
the production areas (animal 
confinement areas, manure storage 
areas, n•w materials storage artlas and 
waste containment areas) and the land 
application areas that are under the 
control of the CAFO owner or operator. 
As thfl industry trend is to larger, more 
specialized feedlots with less cropland 
needing the manure for fertilizer, EPA is 
concerned that manure is being land 
applied in excess of agricultural uses 
and, therefore, being managed as a 
waste product, and that this practice is 
causing runoJT or leaching to waters of 
the U.S. The permit would address 
practices at the production area as well 
as the land application area, and would 
impose record keeping and other 
rHquirements with regard to I.J'ansfer of 
manure off-site. 

EPA is further proposing to clarify 
that Hntities that exercise "substantial 
operational control" over the CAFO are 
"operators" of the CAFO and thus 
would need to obtain a permit along 
with the CAFO owner or operator. The 
trend toward spHdalizHd animal 
production under contract with 
processors, packers and other 
integrators has increasingly resulted in 
concentrations of excess manure beyond 
agricultural neods in certain geographic 
areas. Especially in the poultry and 
swine sector, the processor provides the 
animals, feed, medication and/or 
spHdfiHs growing practices. EPA 
believes that clarifying that both parties 
are liable for compliancfl with thH terms 
of the permit as well as responsible for 
the excess manure generated by CAFOs 
will IHad to better management of 
manure. 

The proposed eftluent guidelines 
revisions would apply only to beef, 

dairy, swine, poultry and veal 
operations that are defined or 
designated as CAFOs under either of the 
two alternative structures and that are 
above the threshold for the effluent 
guideline. For those CAFOs below the 
threshold for being subject to the 
effluent guidelines, the permit writer 
would use best professional judgment 
(BPJ) to develop the site-specific permit 
conditions. 

Today's proposed ert1uent guidelines 
revisions would not alter the existing 
effluent guideline regulations for horses, 
ducks, sheep or lambs. rn these sectors, 
only facilities with 1,000 AU or more 
are subject to the effluent guidHlines. 
Permits for operations in these 
subcategories with fewer than 1,000 AU 
would continue to be developed based 
on the best profet;t;ional judgemHnt of 
the permit writer. 

The proposed eft1uent guidelines 
regulations fur beef, dairy, swine, 
poultry and veal operations will 
establish thtl Best Practicable Control 
Technology (BPT), Best Conventional 
Pollutant Control Technology (BCT), 
and the Best Available Technology 
(BAT) limitations as well as New Source 
Performance Standards, including 
specific best management practices 
whit.:h ensure that manure storage and 
handling systems are inspected and 
maintained adequately. A description of 
these requirements is in Section Ill. 

Under the BPT requirements for all of 
the subcategories, EPA is proposing to 
require zero discharge from the 
production area except that an overflow 
due to catastrophic Ol' chronic stotms 
would be allowed if the CAFO met a 
certain design standard for its 
containment structurfls. If a CAFO Ul!tls 
a liquid manure handling system, the 
storage structure or lagoon would be 
a'equired to be designed, constructed 
and maintained to capture all process 
wastewater and manure, plus all the 
storm water runoff from the 25-year, 24-
hour storm. 

The proposed BPT limitations also 
include specific requirements on the 
application of manure and wastewater 
to land that is owned or under the 
operational control of the CAFO. EPA is 
proposing to require that CAFOs apply 
their manurtl at a rate calculated to meet 
the requia'ements of the crop for either 
nitrogen or phosphorus (llepP.nding on 
the soil conditions for phosphorus). 
Livestock manure tends to be 
phosphorus rich, meaning that if 
manurtl is applied to meet the nitrogen 
requirements of a crop, then phosphorus 
is being applied at rates higher than 
needed by the crop. Repeated 
application of manure on a nitrogHn 
basis may build up phosphorus levels in 
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the soil, and potlmtially result in 
saturation. thus contributing to the 
contamination of surface waters through 
erosion, snow melt and rainfall events. 
Therefore, EPA is also proposing that 
manure must be applied to cropland at 
rates not to exceed the crop 
requirements for nutrients and the 
HLility of the soil to absorb any excess 
phosphorus. BPT establishes specific 
record keeping requirements associated 
with ensuring the achievement of the 
zero discharge limitation for the 
production area and that the application 
of manure and wastewater is done in 
accordance with land application 
requirP.ments. EPA also proposP.s to 
require the CAFO operator to maintain 
records of any excess manure that is 
transported off-site. 

BAT limitations for the beef and dairy 
subcategories would include all of the 
BPT limitations described above and, in 
addition, would require CAFOs to 
achieve zero discharge to ground water 
htmeath the production area that has a 
direct hydrologic connection to surfaco 
water. In addition, the proposed BAT 
requirements for the swine, veal and 
poultry subcategories would eliminate 
the provision for overflow in the event 
of a chronic or catastrophic storm. 
CAFOs in the swine, veal and poultry 
subcategories typically house their 
animals under roof instead of in open 
areas, thus avoiding or minimizing the 
runoff of contaminated storm water and 
the need to contain storm water. 

EPA i:; also proposing to revise New 
Source Performance Standards (NSPSJ 
based on the same technology 
requirements as BAT for the beef and 
dairy subcategories. For the swine, veal 
and poultry subcatcgorios, EPA 
proposes revised NSPS based on the 
same technology as BAT with the 
additional requirement that there be no 
discharge of pollutants through ground 
water beneath the production area that 
has a direct hydrological connection to 
surfaco waters. Both the BAT and NSPS 
requirements have the Same land 
application and record keeping 
requirements as proposed for BPT. 

Today's proposal would make several 
other changes to the existing regulation, 
which would: 

• require the CAFO operator to 
develop a Permit Nutrient Plan for 
managing manure and wastewater at 
both the production area and the land 
application aroa; 

• require certain record keeping, 
reporting, and monitoring; 

• revise the definition of an animal 
fcoding operation (AFO) to more dearly 
exclude nreas such as pastures and 
rangeland that sustain crops or forage 

during the entire lime that animals are 
present; 

• eliminate the mixed-animal type 
calculation for determining which AFOs 
are CAFOs; and 

• require permit authorities to 
inc:lude the following conditions in 
permits to: 

(1) require retention of a permit until 
proper facility closure; (2) establish tho 
method for operators to calculate the 
allowable manure application rate; (3) 
specify restrictions on timing and 
mflthods of appli(:ation of manure and 
wastewater to assure use l'or an 
agricultural purpose (e.g., certain 
applications to frozen, snow covered or 
saturated land) to prevent impairment of 
wator quality; (4) address risk of 
contamination via groundwater with a 
direct hydrological connection to 
surface water; (5) address the risk of 
improper manure application off-site by 
either requiring that the CAFO operator 
obtain from off-site recipients a 
certification that they are land applying 
CAFO manure according to proper 
agricultural practices or requiring the 
CAFO to provide information to manure 
recipients and keep appropriate records 
of off-site transfers. or hoth; and (6J 
establish design standards to account for 
chronic storm events. 

Today's proposal would also: 
• clarify EPA's inlel'pretation of the 

agricultural storm water exemption and 
its implications for land application of 
manure both at the CAFO and ol'f-sile; 
and 

• clarify application of the CW A to 
dry weather discharges at AFOs. 

EPA is seeking comment on the entire 
proposal. Throughout the preamble, 
EPA identifies spedfk components of 
the proposed rule on which comment is 
particularly sought. 

III. Background 

A. The Clean Water Act 

Congress passed the Federal Water 
Pollution Control Act (1972), also 
known as the Clean Water Act (CWA}, 
to "restore and maintain the chemical, 
physical, and biological integrity of the 
nation's waters." (33 U.S.C. § 1251 [a)). 
The CWA establishes a comprehensive 
program for protecting our nation's 
waters. Among its core provisions, the 
CWA prohibits the discharge of 
pollutants from a point source to waters 
of the U.S. except as authorized by a 
National Pollutant Discharge 
Elimination System (NPDESJ permit. 
The CW A establishes the NPDES permit 
program to authori:>:c and regulate the 
discharges or pollutants to waters of the 
U.S. EPA has issued comprehensive 
regulation!> that implement the NPDES 

program at 40 CFR Part 122. The CWA 
also provides for the development of 
technology-based and water quality
based eftluent limitations that arc 
imposed through NPDES permits to 
control discharges of pollutants. 

1. The National Pollutant Discharge 
Elimination System (NPDES) Permit 
Program 

Under the NPDES permit program, all 
point sources that directly discharge 
pollutants to waters of the U.S. must 
apply for a NPDES permit and may only 
discharge pollutants in compliance with 
the terms of that permit. Such permits 
must include any nationally esllihlished, 
technology based effluent discharge 
limitations (i.e., effluent guidelines) 
(discussed below, in subsection JTT.A.2). 
In the ahsence or national elTluent 
limitations, NPDES permit writers must 
establish technology based limitations 
and standards on a case-by-case basis, 
Lased on their "best professional 
judgement (BPJ)." 

Water quality-based effluent limits 
also are included in a permit where 
technology-based limits are not 
sufficient to ensure compliance with 
State water quality standards that apply 
to the receiving water or where required 
to implement a Total Maximum Daily 
Load (TMDL). Permits may also include 
specific best management practices to 
achieve effluent limitations and 
standards, typically included as special 
conditions. In addition, NPDES permits 
normally include monitoring and 
reporting requirements, And stAndard 
conditions (i.e., conditions that apply to 
all NPDES permits, such as the duty to 
properly operate and maintain 
equipment and treatment systems). 

NPDES permits may be issued by EPA 
or a State, Territory, or Tribe authori:>:ed 
by EPA to implement thfl NPDES 
program. Currently, 43 States and the 
Virgin Islands are authorized to 
administer the ba~e NPDES program 
(the base program includes the federal 
requitements applicable to AFOs and 
CAFOs). Alaska, Arizona, the District of 
Columbia, Idaho, Maine, Massachusetts, 
New Hampshire, and New Mexico are 
not currently authorized to implement 
the NPOES program. In addition, 
Oklahoma, while authorized to 
administer the NPDES program, does 
not have CAFO regulatory authority. No 
tribe is currently authorized. 

A NPDF.S permit may bfl either an 
individual permit tailored for a single 
facility or a general permit applicable to 
multiplo facilities within a specific 
category. Prior to the issuance of an 
individual permit, the owner or operator 
submits a permit application with 
facility-specific information to tlte 
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permit authority. who reviews the 
information and prepares a draft permit. 
The permit authority prepares a fact 
sheet explaining the draft permit, and 
publishes the draft permit and fact sheet 
for public review and comment. 
Following consideration of public 
comments hy the permit authority, a 
final permit is issued. Specific 
procedural requirements apply to the 
modification, revocation and reissuance, 
and termination of a NPDES permit. 
NPDES permits are subject to a 
maximum 5-year term. 

General NPDES permits are available 
to address a category of discharges that 
involve similar operations with similar 
wastes. General permits are not 
developed based on facility-specific 
information. Instfmd, they are developed 
based on data that characterize the type 
of operations bRing addn~ssed and the 
pollutants being discharged. Once a 
general permit is drafted, it is published 
for public review and comment 
accompanied by a fact sheet that 
explains the permit. Following EPA or 
State permit authority consideration of 
public comments, a final general permit 
is issued. The general permit specifies 
the typH or category of facilities that 
may obtain coverage under the permit. 
Those facilities tltat fall wiiliin this 
catHgory then mut~t suhmit a "notice of 
intent" (NO I) to be covered under the 
genP.ral permit to gain permit covHrage. 
[Under 40 CFR 122.28(b)(2)(vi), the 
permit authority also may notify a 
discharger that it is covered under a 
general permit even where that 
discharger has not submitted a notice of 
intent lobe covered by the permit.l EPA 
anticipates that the Agency and 
authorized States will use general 
NPDES permits to a greater extent than 
individual permits to address CAFOs. 

2. Effluent Limitation Guidelines and 
Standards 

Effluent limitation guidelines and 
standards (which we also refer to today 
as "effluent guidf-lines" or "ELG") are 
national regulations that establish 
limitations on the discharge of 
pollutants by industrial category and 
subcategory. These limitations are 
subsequently incorporated into NPDES 
permits. The effluent guidelines are 
based on the degree of control that can 
be achieved using various levels of 
pollution control technology, as 
outlined below. The effluent guidelines 
may also include non-numeric effluent 
limitations in the fo1·m of best 
management practices requirements or 
directly impot~e hest management 
practices as appropriate. 

a. Best Practicable Control 
Technology Currently Availahle (BPT)-

Section 304(b)(1) ofthP. C:WA. In the 
guidelines for an industry r:atP.gory, EPA 
defines HPT effluent limits for 
conventional, toxic, and non
conventional pollutants. In specifying 
BPT, EPA looks at a number uffactors. 
F.PA first considers the cost of achieving 
effluent reductions in relation to the 
effluent reduction benefits. The Agency 
also considers the age of the equipment 
and facilities, the processes employed 
and any required process changes, 
engineering aspects of the control 
technologies, non-water quality 
environmental impacts (including 
energy requirements), and such other 
factors as the Agency deems appropriate 
(CWA 304(b)(l)(B)}. Traditionally, EPA 
establishes BPT eft1uent limitations 
based on the average of the best 
perlormances of facilities within the 
industry of various ages, sizes, processes 
or other common characteristics. Where 
existing performance is uniformly 
inadequate, EPA may require higher 
levels of control than currently in place 
in an industrial catHgory if the Agency 
determines that the technology can be 
practically applied. 

b. Hest Available Technology 
Economically Achievable (RAT)
Scction 304(b)(2) of the CWA. In 
general, BAT effluent limitations 
represHnt the best existing economically 
achievable performance of direct 
discharging plants in the industrial 
subcategory or category. The factors 
considered in assessing BAT include the 
co~t of achieving BAT effluent 
reductions. the age of equipment and 
facilities involved, the processes 
employed, engineering aspects of the 
control technology, potential process 
changes, non-wattlr quality 
environmental impacts (including 
energy requirements), and such factors 
as the Administrator deems appropriate. 
The Agency retains considerable 
discretion in assigning the weight to be 
ac:corded to these factors. An additional 
statutory factor considered in setting 
BAT is economic achievability. 
Generally, the achievability is 
determined on the basis of the total cost 
to the industrial subcategory and the 
overall effect of the rule on the 
indm;try's financial health. BAT 
limitations may be based on effluent 
reductions attainable through changes 
in a facility's processes and operations. 
As with BPT, where existing 
performance is uniformly inadequate, 
BAT may be based on technology 
transferred from a different subcategory 
witltin an industry or from another 
industrial category. BAT may be based 
on procP.ss changes or internal controls, 

even when these technologies are not 
common industry practice. 

c. Best Conventional Pollutant Control 
Technology {BCT)-Section 304(b)(4) of 
the CWA. The 1977 amendments to the 
CWA required EPA to identify effluent 
reduction levels for conventional 
pollutants associated with BCT 
technology for discharges from existing 
industrial point sources. BCT is not an 
additional limitation, but replaces Best 
Available Technology (BAT) for control 
of conventional pollutants. In addition 
to othHr factors specified in SP.ction 
304(b)(4)(B), the CWA requires that EPA 
establish BCT limitations after 
consideration of a two part "cost· 
reasonableness" test. EPA explained its 
methodology for the development of 
BCT limitations in July 191!6 (51 FR 
24974). Section 304(a)(4) designates the 
following as conventional pollutants: 
biochemical oxygen demand (BOD5 ), 

total suspended solids (TSS), fecal 
coliform, pH, and any additional 
pollutants defined by the Administrator 
as conventional. The Administrator 
designated oil and grease as an 
additional conventional pollutant on 
July 30, 1979 (44 FR 44501). 

d. New Source Performance 
Standards (NSPS)-Section 306 of the 
CWA. NSPS reflp,ct effluent reductions 
that are achievable based on the best 
availabltl demonstrated control 
technology. New facilities have the 
opportunity to install the best and most 
efficient production processes and 
wastewater treatment technologies. As a 
result, NSPS should represent Ute 
greatest degree of eflluent reduction 
attainable through the application of the 
best available demonstrated control 
technology for all pollutants (i.e., 
conventional, non-conventional, and 
priority pollutants). In establishing 
NSPS, EPA is dil'ected to take into 
consideration tho cost of achieving the 
p,ffluent reduction and any non-water 
quality environmental impacts and 
P.nergy rP.quirHmP.nts. 

B. History of EPA Action.'> to AddresR 
C:AFOs 

EPA's regulation of wastewater and 
manure from CAFOs dates to the 1970s. 
The exi:;ting NPDES CAFO rHgulations 
were issued on Mal'ch lll, 1976 (41 FR. 
11458). The existing national effluent 
limitations guideline and standards for 
feedlots were issued on February 14, 
1974 (39 FR 5704). 

By 1992, it became apparent that the 
regulation and permitting of CAFOs 
needed review due to changes in the 
livestock industry, specifically the 
consolidation of tlte industry into fewer, 
but larger operations. In 1992, the 
Agency established a workgroup 
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composed of representatives of State 
agencies, EPA regional staff and EPA 
headquarters staff to address issues 
related to CAFOs. The workgi'Oup 
issued The Report of the EPA/State 
Feedlot Workgroup in 1993. One of the 
workgroup's recommendations was that 
the Agency should provide additional 
guidance on how CAFOs are regulated 
under the NPDES permit program. The 
Agency issued such guidance, entitled 
Guide Manual On NPDES Regulations 
l''or Concentrated Animal Feeding 
Operations, in December Hl!l5. 

Massivfl spills of hog manure (see 
Section V.B.1.c) and Pfiesteria outbreaks 
(see Set.:tion V.C.1.a.), continued 
industry consolidation, and increased 
public awareness of the potential 
environmental and public health 
impacts of animal feeding operations 
resulted in EPA taking more 
comprehensive actions to impfove 
existing regulatory and voluntary 
programs. In 1997, dialogues were 
initiated between EPA and the poultry 
and pork livestock sectors. On 
December 12, 1997, the Pork Dialogue 
participants. including representatives 
from the National Pork Producers 
Council (NPPC) and officials from EPA, 
U.S. Department of Agriculture (USDA), 
and several States, issued a 
Comprehensive Environmental 
Framework for Pork Production 
Operations. Continued discussions 
between EPA and the NPPC led to 
development of a Compliance Audit 
Program Agreement (CAP Agreement) 
that is available to any pork producer 
who participates in NPPC's 
environmental assessment program. The 
CAP Agreement for pork producers was 
issued by the Agency on November 24, 
1998. Unrler the agreement, pork 
producers that voluntarily have their 
facilities inspected are eligible for 
reduced penalties for any CW A 
violations discovered and corrected. 
The Poultry Dialogue produced a report 
in Decembef 1998 that established a 
voluntary program focused on 
promot.i ng protection of the 
environment and water quality through 
implementation of litter management 
plans and other actions: Environmental 
Framework and Implementation 
Strategy: A Voluntary Program 
Devoloped and arlopted by the Poultry 
Industry, Adopted at the December 8-9, 
1998 meeting of the Poultry Industry 
Environmental Dialogue (U.S. Poultry 
and Egg As!$odation). 

Prosident Clinton and Vice President 
Gore announced the Clean Water Action 
Plan (CWAP) on February 19, 1998. The 
CWAP describes the key water quality 
problems our nation faces today and 
sugge11ts both a broad plan and specific 

actions for addressing these problems. 
The CWAP indicated that polluted 
nmoff is the greatest source of wator 
quality problems in tile United States 
today and that stronger polluted runoff 
controls are needed. The CWAP goes on 
to state that one important aspect of 
such controls is the expansion of CWA 
pel'mil controls, including those 
applicable to large facilities such as 
CAFOs. 

The CWAP included two key action 
items that address animal feeding 
operations (AFOsJ. First, it stated that 
EPA should publish and, upon 
considering public comments, 
implement an AFO strategy for 
important and necessary EPA actions on 
stand:uds and permits. EPA publit;htld 11 

Draft Strategy for Addressing 
Environmental and Puhlic Healt11 
Impacts from Animal Feeding 
Operations in March 199B (d1·aft AFO 
Strategy). In accordance with EPA's 
draft Ar'O Strategy. EPA's Office of 
Enforcement and Compliance Assurancfl 
(OECA) also issued the Compliance 
Assurance lmplomontation Plan for 
Animal Feeding Operations in March 
1998. This plan rlescribe~ compliam;e 
and enforcement efforts being 
undertaken to ensure that CAr'Os 
comply with existing CW A regulations. 
Second, the CWAJ> stated that EPA and 
USDA should jointly develop a unified 
national strategy to minimize the water 
quality and public health impacts of 
AFOs. EPA and USDA jointly published 
a draft. Unified National StratP.gy for 
Animal Feeding Operations (hereinafter 
IJnifierl National AFO Strategy) on 
September 21, 1998 and, after 
sponsoring and participating in 11 
public listening sessions and 
considering public comments on the 
draft strategy, published a final Unified 
National AFO Strategy on March 9, 
1999. This joint strategy was generally 
consistent with and superceded El'A's 
draft AFO Strategy. 

Tite Unified National AFO Strategy 
establishes national goals and 
performance expectations for all AFOs. 
The general goal is for AFO owner~ and 
operators to take actions to minimize 
water pollution from confinement 
facilities and land where manure is 
applied. To accomplish this goal, the 
AFO Strategy established a national 
performance expectation that all AFOs 
~houlrl devp,Jop and implement 
technically sound, economically 
feasible, and site-specific 
comprehensive nutrient management 
plans (CNMPs) to minimize impacts on 
water quality and public health. 

The Unified National AFO Strategy 
idontified seven strategic issues that 
should be addressed to better resolve 

concerns associated with AFOs. These 
include: (1) fostering CNMP 
development and implementation; (2) 
accelerating voluntary, incentive-based 
programs; (3) implementing and 
improving the existing regulatory 
program; (4) coordinating research, 
technical innovation, compliance 
assistance, and technology transfer; (5) 
encouraging industry leadership; (6) 
increasing data coordination; and (7) 
establishing better performance 
measures and greater accountability. 
Today's proposed rule primarily 
adrlresses strategk issue three: 
implementing and improving the 
existing AFO regulatory program. 

The Unified National AFO Strategy 
observed that, for the majority of AFOs 
(estimated in tho AFO Strategy as 95 
percent), voluntary efforts founded on 
locally led conservation, education, and 
technical and financial assistance would 
be the principal approach for assisting 
owners and operators in developing and 
implementing site-specific CNMPs and 
reducing water pollution and public 
health risks. Future regulatory programs 
would focus permitting and 
enforcement priorities on high risk 
operations, which were expected to 
constitute the remaining 5 percent. EPA 
estimates that today's proposal would 
result in permit coverage for 
approximately 7 percent of AFOs under 
the two-tier structure, and between 4.5 
percent and H.S percent of AFOs under 
the three-tier structure. 

Following publication of tlte Unified 
National AFO Strategy, EPA issued on 
August 6, 1999 tlte Draft Guidance 
Manual and Example NPDES Permit for 
CAFOs for a 90-day public comment 
period. EPA undertook development of 
this new guidance manual in order to 
provide permit writers with improved 
guidance on applying the existing 
regulations to a changing industry. 
While the guidance manual has not 
heen finalized, many of the ist~ues 
discussed in the draft guidance manual 
are also addresses in today's preamble. 
EPA expects to issue final, revised 
permitting guidance to refler.t the 
revised CAFO regulations when they are 
published in final form. 

C. What Requirements Apply to CAFOs? 

The discussion below provides an 
overview ofthH scope and requirements 
imposed under the existing NPDES 
Ci\FO regulations and feedlot effluent 
limitations guidelines. It also expklins 
the relationship of these two 
regulations, and summarizes other 
federal and Stote regulations that 
potentially affect AFOs. 
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1. What are the Scope and Requirements 
of the Existing NPDES Regulations for 
CAFO!$Y 

Under existing 40 CFR 122.23, an 
operation must be defined as an animal 
feeding operation (AFO) before it can be 
defined as a concentrated animal 
feeding operation (\.AFO). The term 
"animal feeding operation" is defined in 
EPA regulations as a "lot or fadlity" 
where animals "have been, are, or will 
be stabled or confined and fed or 
maintained for a total of 45 days or more 
in any 12 month pel'iod and crops, 
vegetation(,) forage growth, or post
harvest residues are not sustained in the 
normal growing season over any portion 
of the lot or facility." This definition is 
intended to enable the NPDES 
authori:~:ed permilting auU10rity lo 
regulate facilities where animals are 
stabled or confined and waste is 
generated. 

Once a facility meets the AFO 
definition, its size, based upon the total 
numbers of animals confined, is a key 
factor in determining whether it is a 
CAFO. To define these various livestock 
ser:tors, EPA established the t:um:ept uf 
an "animal unit" (1\U), which varies 
according to animal typo. Each livestock 
type, except poultry, is assigned a 
multiplication factor to facilitate 
determining the total numbtu of AU at 
a facility with more than one animal 
type. These multiplication factors are as 
follows: Slaughter and feeder cattle---
1.0, Mature dairy cattle---1.4, Swine 
weighing over 25 kilograms 
(approximately 55 pounds)---o.4, 
Sheep-0.1, Horses-2.0. There are 
currently no animal unit conversions for 
poultry operations. The l'egulations, 
however, define the total number of 
animals (subject to waste handling 
technology restrictions) for specific 

. poultry types that make these operations 
subject to the regulation. (40 CF]{ Part 
122, Appendix B). 

Under the existing regulations, an 
animal leeding ope1·ation is a 
concentrated animal feeding operation if 
it meets the rP.gulatory CAFO definition 
or if it is designated as a CAFO. The 
regulations automatically define an APO 
to he a CAFO if either more than 1,000 
AU are confined at the facility, or more 
than 300 AU arc confined at the facility 
and: (1) pollutants are discharged into 
navigable waters through a manmade 
ditch, flushing system, or other similar 
man-made device; or (2) pollutants are 
discharged directly into waters that 
originate outside of and pass over, 
acwss, or through the facility or come 
into direct contact with the r:onfined 
animals. However, no animal feeding 
operation is defined 3S a CAFO if it 

discharges only in the event of a 25-
year, 24-hour storm event (although it 
sill may be designaterl as a CAFO). 
Although they are not automatically 
defined as a CAFO, tacilities still may 
be designated as a CAFO even if they 
discharge only in a 25-year, 24-hour 
storm event. 

An AFO can also become a CAFO 
through designation. The NPDES 
permitting authority may, on a case-by
case basis, after conducting an on-site 
inspection, rlesignate any AFO as a 
CAFO based on a finding that the 
facility "is a significant contributor of 
pollution to the waters of the United 
Stales." (40 CFR 122.23(c)). Pursuant to 
40 CFR 122.23(c)(1)(i)-(v) the permitting 
authority shall consider several factors 
making this determination, induding: 
( 1) the size of tl1e operation, and amount 
of waste reaching waters of the U.S.; (2) 
the location of the operation relative to 
waters of the U.S.; (3) the means of 
conveyance of animal waste and process 
waste waters into waters of the U.S.; and 
(4) the slope, vegetation, rainfall and 
other !'actors affecting frequency of 
discharge. A facility with 300 animal 
units or less, however, may not be 
designated as a CAFO unless pollutants 
nrc discharged into waters of the U.S. 
through a man-made ditch, flushing 
:lystem, or other similar man-madH 
device, or are discharged directly into 
waters of thP. U.S. which nriginate 
outside of the facility <~nd pass ovor, 
across or through the lacility or 
otherwise come into direct contact with 
the animals confined in the operation. 

Once defined or designated as a 
CAFO, the operation is subject to 
NPDES permitting. As described above, 
a permit contains the specific 
technology-based effluent limitations 
(whether based on the effluent 
guidelines or nPJ); water quality-based 
limit!$ if applicable; ~pedfit: best 
management practices; monitoring and 
reporting requirements; and other 
standard NPDES conditions. 

2. What are the Scope and Requirements 
of tl1e Existing Feedlot Effluent 
Guidelines? 

In 1974, EPA promulgated effluent 
limitations guidelines applicable to 
CAFOs (40 CFR Part 412) and 
established in those regulations the 
technology-based efl1uent discharge 
standards for the facilities covered by 
thH guirlelines. The effluent guideline~ 
for the feedlots point source category 
have two subparts: Subpart B for ducks, 
and Subpart A for all other feedlot 
animals. Under the existing regulation, 
Suhpart A r:overs: heef cattle; dairy 
cattle; swine; poultry; sheep; and 
horsos. Further, the effluent guidelines 

apply only to facilities with 1,000 AU or 
greater. Today's revisions to the eftluent 
guidelines affect only the guirlelines for 
the beef, dairy, swine, poultry and veal 
subcategories, while the NI'DES 
revisions <~re applicable to all confined 
animal types. 

The current feedlot efiluent 
guidelines haserl on BAT prohibit 
discharges of process wastewater 
poilu tants to waters of the U.S. except 
when chronic or catastrophic storm 
events cause an overflow from a facility 
designed, constructed, and operated to 
hold process-generated wastewater plus 
runoff from a 25-year, 24-hours storm 
event. Animal wastes and other 
wastewater that must be controlled 
include: (1) spillage or overflow from 
animal or poultry watering systems, 
washing, cleaning, or flushing pens, 
barns, manure pits, or other feedlot 
facilities, direct contact swimming, 
washing, or spray cooling of animals, 
and dust control; and (2) precipitation 
(rain or snow) which comes into contact 
with any manure, litter, or bedding, or 
any otl1er raw material or intermediate 
or final material or produr.t used in or 
resulting from the production of animals 
or poullry or direct products (e.g .. milk 
or eggs). 40 CFR 412.11.. · 

As described above, in those cases 
where the leedlot ernuent guidelines do 
not <~pply to a CAFO (i.e., the operation 
confines fewer than 1,000 animal units), 
thP. permit writer mu~t develop, for 
inclusion in the NPDES permit, 
technology-based limitations based on 
best professional judgement (BPJ). 

3. What Requirements May be Imposed 
on AFOs Under the Coastal Zone Act 
Reauthorization Amendments of 1990 
(CZARA)? 

In the Coastal Zone Act 
Reauthorization Amendments of 1990 
(CZJ\Rl\), Congress required States with 
federally-approved coastal zone 
management programs to develop and 
implement coastalnonpoint pollution 
control programs. Thirty-tluee (33) 
States and Territories currently have 
federally approved Coastal Zone 
Management programs. Section 6217(g) 
ofCZARA called for EPA, in 
consultation with other federal agencies, 
to devolop guidance on "management 
measures" for sources of non point 
source pollution in coastal waters. In 
January 1993, EPA issued its Guidance 
.Specifying Management Measures for 
Sources of Nonpoinl Pollution in 
Coastal Waters which addresses five 
major source categories ol' nonpoint 
pollution: urban runoff, agriculture 
runoff, forestry runoff, marinas anrl 
recreational boating, and 
hydromodification. 
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Within the agriculture runoff 
nonpoint source category. the EPA 
guidance specifically included 
management measures applicahle to all 
new and existing "confined animal 
facilities." The guidance identifies 
which facilities constitute largR am! 
smvll confined animal facilities based 
solely on the number of animals or 
animal units confined (the manner of 
discharge is not considered). Under the 
CZAR A guidance: a large beef feedlot 
contains 300 head or more, a small 
fHedlot between 50-299 head; a large 
dairy contains 70 head or more, a small 
dairy between 20-69 head; a large layer 
or broiler contains 15,000 head or more, 
a small layer or broiler between 5,000-
14,999 head; a large turkey facility 
contains 13,750 head or more, a small 
turkey facility between 5,000-13,749 
head; and a large swine facility contains 
200 head or more, a small swine facility 
between 100-199 head. 

The tluesholds in thl:l C:ZARA 
guidanc:e for identifying large and small 
confined animal facilities are lower than 
those establi~hed for defining CAFOs 
under the current NPDES regulations. 
Thus, in coastal States the CZARA 
management measures potentially apply 
to a greater number of small facilities 
than the existing CAFO definition. 
Despite the fact that boU1 the CZARA 
management measuros for confined 
animal facilities and the NPDES CAFO 
regulations address similar opomtions, 
these programs do not ovedap or 
conflict with each other. Any CAFO 
facility, defined by 40 CFR Part 122, 
Appendix B, that ha~ a NPDES CAFO 
permit is exempt from the CZARA 
program. II' a facility suhject to CZARA 
management measures is later 
dHsignated a CAFO by a NPOES 
permitting authority, the facility is no 
longer subject to CZARA. Thus, an AFO 
cannot be subject to CZARA and NPDES 
permit requirements at the same time. 

EPA's CZARA guidanc:e provides that 
new confined animal facilities and 
existing large confined animal facilities 
should limit the discharge of facility 
wastewater and runoff to surface waters 
by storing such wastewater and runoff 
during storms up tu and including 
discharge caused by a 25-year, 24-hour 
frequency ~torm. Storage structures 
should have an earthen or plastic lining, 
be constructed with concrete, or 
constitute a tank. All existing small 
facilities should design and implement 
systems that will collect solids, reduce 
contaminant concentrations, and reduce 
runoff to minimize the discharge of 
contaminants in both facility 
wastewater and in runoff caused by 
storms up to and including a 25-year, 
24-hour frequency storm. Existing small 

facilities should substantially reduce 
pollutant loadings to ground water. Both 
large and small facilities should also 
manage accumulated solids in an 
appropriate waste utilization system. 
Approved State CZAKA programs have 
management measures in conformity 
with this guidance and enforceable 
policies and mechanisms as necessary 
to assure their implementation. 

In addition to the confined animal 
facility managemHnt measures, tl1e 
CZARA guidance also includes a 
nutrient managRment measure that is 
intended to be applied by States to 
activities associated with the 
application of nutrients to agricultural 
lands (including the application of 
manure). The goal of this monagcment 
measure is to minimize edge of field 
delivery of nutrients and minimize the 
leaching of nutrients from the root zone. 

The nutrient management measures 
provide for tho dovelopmcnt, 
implementation, and periodic updating 
of a nutrient management plan. Such 
plans should address: application of 
nutrients at rates necessary to achieve 
realistic crop yields; improved timing of 
nutrient application; and the use of 
agronomic crop production technology 
to increase nutrient use efficiency. 
Under this management measure, 
nutrient management plans include the 
following core components: farm and 
field maps showing acreage, crops, and 
soils; realistit: yield expectations for the 
crops to be grown; a summary of the 
nutrient resources available to the 
producer; an evaluation of field 
limitations based on environmental 
hazards or r.um:ern~; use of the limiting 
nutrient concept to establish the mix of 
nutrient sources and requirements for 
the CI'Op based on realistic crop 
expectations; identification of timing 
ond application methods for nutrients; 
and provisions for proper calibration 
and operation of nutrient application 
equipment. 

4. How Are CAFOs Regulated By States? 
NPDES permits may be issued by EPA 

or a State authorized by EPA to 
implement the NPDES program. 
Currently, 43 States and the Virgin 
Islrmds arc authorized to administor the 
NPDES program. Oklahoma, however, 
has not been authorized to administer 
the NPDES program for CAFOs. 

To become an authorized NPDES 
state, the Stato's requirements must, at 
a minimum, be as stringent as the 
requirements imposed under the federal 
NPOES program. States, however, may 
impose rHquirements that are hroader in 
scope or more stringent than the 
requirements imposed at the federal 
level. In States not authorized to 

implRment the NPDES program, the 
appropriate EPA Regional office is 
responsible for implementing the 
program. 

State efforts to control pollution from 
CAFOs have been inconsistent to date 
for a variRty of reasons. Many States 
have only recently focused attention on 
the environmental challenges posed by 
tho emergence of increasing 
consolidation of CAFOs into larger and 
larger operotions. Others have 
traditionally viewed AFOs as 
agriculture, and the reluctance to 
regulate agriculture has prevented 
programs from keeping pace with a 
changing industry. Many states have 
limited re~ource~ for identifying which 
facilities are CAFOs, or which may be 
inappropriately claiming the 25-year, 
24-hour storm permit exclusion. Some 
states with a large numbHr of broiler and 
laying operotions do not aggressively try 
to petmil these facilities under NPDES 
because the technology requirements for 
these operations in the existing 
regulation are outdated. 

Another reason States may not have 
issued NPDES permits to CAFOs is the 
concern over potentially caut~ing 
operations to lose cost-share money 
availahlH under EPA's Section 319 
Nonpoint Source Program and other 
assistance under USDA's Environmental 
Quality Incentive Program (EQIP). Once 
a facility is considered a point source 
under NPDES, the operation is not 
eligible for cost sharing under the 
Section 319 nonpoint source program. 
The USDA EQIP program, however, is 
available to most facilities, and being a 
permitted CAFO is not a reason for 
exclusion from the EQJP program. 
Although EQIP funds may not be used 
to pay fur c:onstruction of storage 
facilities at operations with greater than 
1,000 USDA animal units (USDA uses a 
different definition of animal units than 
EPA); EQIP is availahiR to these 
focilities for technical assistance and 
financial assistance for other practices. 

To gather information on State 
activities concerning AFOs, EPA 
assembled information into a report 
entitled. "State Compendium: Programs 
and Regulatory Activities Related to 
Animal Feeding Operations, Final 
Report," dated December 1999, and 
continues to uprlate information 
concerning state operations (see "Profile 
of NPDES Permits and CNMP Permit 
Rectuirements for CAFOs," updated 
periodically). The following discussion 
draws on information from these 
reports. 

EPA estimates that, under the existing 
EPA regulations, approximately 9,000 
operations with more than 1,000 AU are 
CAFOs and should be permitted, and 
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approximately 4,000 operations with 
300 AU to 1,000 AU should be 
permitted. However, only an estimated 
2,520 CAFOs are currently covered 
under either a general permit or an 
individual permit. The 43 states 
authorized to implement the NPDES 
program for CAFOs have issued 
coverage for approximately 2,270 
facilities, of whil:h about 1,150 facilities 
are under general permits and about 
1,120 facilities are under individual 
permits. Of these states, 32 states 
administer their NPDES CAFO program 
in combination with some other State 
permit, license, or authorization 
program. Often, this additional State 
authorization is a construction or 
operating permit. Eight of the states 
regulate CAFOs exclusively under their 
State NPDES authority, while three 
others have chosen to regulate CAFOs 
solely under State non-NPDES 
programs. EPA information indicates 
that, as of December, 1999, seventeen of 
the 43 states authorized to administer 
the NPDES program for CAFOs have 
never issuod an NPDES permit to a 
CAFO. 

Of the seven states not authorized to 
administer the NPDES program, four 
rely solely on federal NPDES permits to 
add rest; CAFOs. As of December 1998, 
EPA has issued coverage for 
approximately-250 lacilities under 
general NPDES permits. 

Virtually all NPDF.S authorized !ltates 
use the federal CAFO definition in their 
State NPDES CAFO program. Mosl 
states also use the federal definition for 
State non-NPDES CAFO programs. Five 
States, however, have doveloped unique 
definitions fur their non-Nl'OES 
livestock regulatory programs that do 
not follow the lederal definition. These 
five States typically base their definition 
on the number of animals confined, 
weight of animals and design capacity 
of waste control system, or gross income 
of agrir.ultural ope1·ation. For example, 
Alabama's new general State NPDES 
permit covers all operations with at 
least 250 animal units. Similarly, 
Minnesota issues State (non-NPDES) 
feedlot permits to facilities with more 
than 10 animal units. Minnesota also 
issues individual NPDES permits to 
CAFOs as defined under the existing 
federal rilgulations. 

The regulation ofCAFOs is 
r.hallenging. in part, because of the large 
number of facilities across the country. 
There are approximately 376,000 AFOs. 
Regulating, for example, 5 percent of 
AFOs would result in ~orne 18,800 
permittee~. One way of reducing the 
administrative burden associated with 
permitting such large numbers of 
facilities is through the use of general 

permits. NPDES regulations provide that 
general permits may Le issued to cover 
a category of dischargers that involves 
similar operations with similar wastes. 
Operations subject to the same effluent 
limitations and operating conditions, 
and requiring similar monitoring are Ute 
types of facilities most appropriately 
regulated under a general permit. EPA 
and some authorized States are using 
general permits to regulate CAFOs, and 
this trend appears to be increasing. 

As mentioned, seventeen of the 43 
States authorized to issue NPDES CAFO 
permits have never issued an NPDES 
permit to a CAFO, altJwugh many 
regulate CAFOs under non-NPDES 
programs. Under current regulations, an 
animal feeding operation that discharges 
only in the event of a 25-year, 24-hour 
storm event is not considered to meet 
the definition of a CAFO (although it 
may still be designated as a CAFO). EPA 
believes that many of these facilities 
have in fact dist:harged in circumstance 
other than the 25-year/24-hour storm 
and should be required to obtain a 
permit. 

The number of non-NPDES permits 
issued to AFOs greatly exceeds the 
number of NPDES permits issued. 
AltJtough the information may be 
incomplete on the number of state 
permits issued, more than 45,000 non
NPDES permits or formal authorizations 
are known to have been issued through 
state AFO programs. The non-NPDES 
State authorizations often are only 
operating permits or approvals required 
for construction of waste disposal 
systems. While some impose terms and 
conditions on discharges from the 
CAFO, EPA believes that many would 
not meet the standards for approval as 
NPDES permits. Because these are not 
NPUES permits, none meet the 
requirement for lederal enforceability. 

Minnesota alone has issued nearly 
25,000 State feedlot permits. Kansas has 
issued more than 2,400 State permits, of 
which 1,500 have been tu facilities with 
more than :.IOU animal units. Indiana has 
issued more than 4,000 letters of 
approval to AFOs within the State. 
South Carolina has issued 2,000 
construction permits. 

With regard to the discharge 
standards included in pe1·mits, 2H 
NPDES authorized States have adopted 
the federal feedlot effluent guidelines, 
while five authorized States use a more 
stringent limit. These more stringent 
limits partially or totally prohibit 
cliKcharges related to storm events. For 
example, Arkansas regulations prohibit 
discharges from liquid waste 
management systems, including those 
resulting from periods of predpitatiun 
greater than the 25-year, 24-hour storm 

event. ln addition, California and. North 
Carolina rules provide for no discharge 
from new waste control structures even 
during 100 year storms. Numerous State 
CAFC) permit programs also impose 
requirements that are broader in scope 
than the existing federal CAFO 
regulations. 

Twenty-two States have adopted laws 
that their environmental regulations 
cannot be more restrictive than the 
specific requirements in the federal 
regulations. Should any ofthese states 
experience environmental problems 
with CAFOs, they must rely on 
appropriate state regulations no more 
stringent than Ute federal rules. 

Thirty-four State~ explicitly impose at 
least some requirements that address 
land application of manUI'e and 
wastewater as part of either their NPDES 
or non-NPDES program. The most 
common requirements among these 
Stales is that CAFO manure and 
wastewater, when managed UU'ough 
land application, be land applied in 
accord1mce with agronomic rates and 
that the operator develop and use a 
waste management plan. Although some 
States do not address how agronomic 
rates should be determined, many base 
it on the nitrogen needs of crops, while 
some require consideration of 
phosphorus as well. The complexity of 
waste management plans nlso varies 
between states. Some states have very 
detailed requirem1mts for content of 
waste management plans, while others 
do not. Generally, CAFO operators are 
asked to address estimates of annual 
nutrient value of waste, schedules for 
emptying and applying wastes, rates 
and locations for applying wastes, 
provisions for determining agronomic 
rates, and provisions for conducting 
required monitoring and reporting. 

Although data was not available for 
all States, State agency staff dedicated to 
AFOs has increased over Ute last Jlve 
years. In general, State staff dedicated to 
AFOs is relatively small, with average 
staff numbers being below four full-time 
employees. Several States do not have 
any staff specifically assigned to manage 
water quality impar.ts from AFOs. 
However, States such as Arkansas, 
Minnesota, Wisconsin, and Nebraska 
doubled their staff commitment to AFOs 
within the last five years. The most 
notable increases in State staff assigned 
to address AFOs were in Iowa and 
North Carolina. Kansas, Minnesota, and 
North Carolina have the largest AFO 
staffs in the country, with each having 
more than 20 full time employees. 

One indication that States have an 
increasing interest. in expanding their 
efforts to r.ontrol water quality impacts 
from AFOs is the promulgation of new 
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State AFO regulations and program 
initiatives. At least twelve states hove 
developed new regulations related to 
AFOs since 1996. (AL, IN, KS, KY, MD, 
MS, NC, OK, PA, VT, WA, WY). Kansas, 
Kentucky, North Carolina, and 
Wyoming passed legislation regarding 
swine facilities, with Kentucky and 
North Carolina imposing moratoriums 
on the expan~ion of hog AFOs until 
State management/regulatory plans 
could be developed. SJmilarly, 
Mississippi also has imposed a 2-year 
moratorium on any new CAFOs. 
Alabama's recent efforts include 
developing an NPDES general 
permitting rule and a Memorandum of 
Agreement with EPA outlining State 
agency responsibilities as they relate to 
CAFOs. Washington's Dairy Law 
subjects all dairy f11rms with more than 
300 animal units to permitting and 
requires each facility to develop 

nutrient management plans approved by 
the National Conservation Resource 
Service. Indiana's Confined Feeding 
Control Law also requires AFOs to 
develop waste management plans and 
receive State approval for operating 
AFOs. 

ln conclusion, the implementation of 
CAFO programs varies from state-to
state, as does the implementation of 
NPDES programs for CAFOs by NPDES 
authorized states. As animal production 
continues to become more 
industrialized nationwide, a coherent 
and systematic approach to 
implementing minimum standards is 
needed to ensure consistent protection 
of water quality. Today's proposal will 
continue to promote a systematic 
approach to establishing industry 
standards that are protective of human 
health and the environment. 

D. How Do Today's Proposed Revisions 
Compare to the Unified National AFO 
Strategy? 

As described in section Jll.B, on 
March 9,1999, EPA and the U.S. 
Department of Agriculture jointly issued 
the Unified National Strategy for 
Animal Feeding Operations (Unified 
AFO Strategy), which outlined USDA 
and EPA's plans for achieving better 
control of pollution from animal 
agriculture unrler existing regulations. 
The following is a comparison chart that 
illustrates how the proposed rule 
compares to the Unified AFO Strategy. 
Table 3-1 compares the proposed CAFO 
rule requirements with the Unified AFO 
Strategy and identifies whether the 
proposed requirements are consistent 
with or not addressed by the Unified 
AFO Strategy. The table further shows 
that, overall, the proposed rule meets 
the intent of the Unified AFO Strategy. 

TABLE 3-1.-PROPOSED RULE/UNIFIED NATIONAL AFO STRATEGY COMPARISON 

Summary of proposed rule 

Definition of AFO (122.23(a)(2)}
AFO includes land application area; 
Clarifies crop language. 

Definition of CAFO (122.23(a)(3)}
Change 1,000 animal unit threshold 
to 500. 

Definition of CAFO (122.23(a)(3)}
lnclude dry poultry operations. 

Definition of CAFO (122.23(a)(3)}
lnclude immature animals. 

Definition of CAFO (122.23}--Re· 
moves 25 year/24-hour storm pro
vision from definition of CAFO. 

Definition of Operation 
(122.23(a)(5)}-lncludes a person 
who exercises substantial oper
ational control over a CAFO. 

Designation as a CAFO (122.23(b)}
ln authorized States EPA may des
ignate an AFO as a CAFO. No in
spection required a designate facil· 
ity that was previously defined or 
designated as a CAFO. 

Who must apply for an NPDES per· 
mit (122.23(c))--CAF0s must ei· 
ther apply for a permit or seek a 
determination of no potential to dis
charge. 

Consistent 
with Unified 

AFO 
Strategy 

Not 
addressed 
In Unified 

AFO 
Slralegy 

Comment 

Proposed Revisions to NPDES Regulations 

The Unified AFO Strategy states CNMPs should address land application 
of manure. (Sec. 3.1 and 3.2) 

Crop language not explicitly addressed in Unified AFO Strategy. 
Alternative thresholds not explicitly addressed in Unified AFO Strategy, al

though Strategy does state EPA will explore alternative ways of defining 
CAFOs. (Sec. 5, Issue 3, Item 2.8.). 

The Unified AFO Strategy states that regulatory revisions will consider risk, 
buroen, statutory requirements, enforceability, and ease of implementa
tion (i.e., clarity of requirements). (Sec. 5, Issue 3, Item 2). 

The Unified AFO Strategy states that 5 percent of the AFOs will be subject 
to the regulatory program, However, this estimate is provided for the ex· 
isting regulatory program (see Figure 2). No specific percentage is speci
fied in the Strategy for the revised regulations. 

The Unified AFO Strategy states that in revising regulations EPA intends to 
consider defining " .. ,large poultry operations, consistent with the size for 
other animal sectors, as CAFOs, regardless of the type of watering or 
manure handling system." (Sec. 5, Issue 3, Item 2.8.). 

Immature animals not explicitly addressed in Unified AFO Strategy. 

The Unified AFO Strategy states EPA will consider "requiring CAFOs to 
have an NPDES permit even if they only discharge during a 25·year, 24· 
hour or larger storm event." (Sec. 5, Issue 3, Item 2 .8.). 

The Unified AFO Strategy slates EPA will "explore alternative approaches 
to ensuring that corporate entities support the efforts of individual 
CAFOs to comply with permits and develop and implement CNMPs." 
(Sec. 5, Issue 3. Item 2.B.). 

The Unified AFO Strategy states EPA will consider "who may designate 
and the criteria for designating certain AFOs as CAFOs." (Sec. 5, Issue 
3, Item 2.8.). 

The Unified AFO Strategy states "the NPDES authority will issue a permit 
unless it determines that the facility does not have a potential to dis
charge. (Sec. 4.2). 
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TABLE 3-1.-PROPOSED RULE/UNIFIED NATIONAL AFO STRATEGY COMPARISON-Continued 

Summary of proposed rule 

Co-Permitting (122.23(c )(3)}-0pera
tors, including any person who ex
ercises substantial operational con
trol over a CAFO, must ei!fler apply 
for a permit or seek a determina
tion of no potential to discharge. 

Issuance of permit (122.23(d)}-Di
rector must issue permit unless s/ 
he determines no potential to dis· 
charge. 

No potential to discharge 
(122.23(e)}-Determination must 
consider discharge from production 
area, land application area, and via 
ground waters that have a direct 
hydrologic connection to surface 
waters. 

AFOs not defined or designated 
(122.23(g)}-AFOs subject to 
NPDES permitting requirements if 
they have a discrete conveyance 
(i.e., point source) discharge from 
production or land application that 
is not entirely storm water. 

Non-AFO land application 
(122.23(h)}-Land application in· 
consistent with practices in 
412.31(b) and thai result in point 
source discharge of pollutants to 
Waters of the US may be des· 
ignated under 122.26(a)(1 )(v). 

Agricultural Storm Water Exemp
tion-Discharges from land applica· 
lion area if manure is not applied in 
quantities ttiat exceed the land ap
plication rates calculated using one 
of the methods specified in 40 CFR 
412.31(b)(1 )(iv). 

CAFO permit requirement 
(12?.23(i)(2)}-CAFOs subject to 
effluent guidelines if applicable. 

CAFO permit requirement 
(122.23fj)}-Prohibits land applica· 
lion of manure that would not serve 
agricultural purpose and would like· 
ly result in pollutant discharge to 
waters of the U.S. 

CAFO permit requirement 
(122.23(j)(4)}-Permittee must ei· 
lher provide information to recipient 
or, under one co-proposal option. 
obtain certification that recipient will 
land apply per Permit Nutrient Plan 
(PNP), obtain permit, use tor other 
purpose. or transfer to 3rd party. 

CAFO permit requirement 
(122.23(j)(5)}-Permit must require 
specified recordkeeping. 

Closure (122.23(i)(3))--AFO must 
maintain permit until it no longer 
has wastes generated while it was 
aCAFO. 

Consistent 
with Unified 

AFO 
Strategy 

Not 
addressed 
in Unified 

AFO 
Strategy 

Comment 

The Unified AFO Strategy states EPA will "explore alternative approaches 
to ensuring that corporate entities support the efforts of individual 
CAFOs to comply with permits and develop and implement CNMPs." 
(Sec. 5. Issue 3, Item 2.8.). 

The Unified AFO Strategy slates "the NPDES authority will issue a permit 
unless it determines that the facility does not have a potential to dis
charge. (Sec. 4.2.). 

The Unified AFO Strategy establishes a national performance expectation 
that all AFOs should develop and implement CNMPs, and that such 
CNMPs should address land application of manure. (Sec. 3.1 and 3.2). 

The Unified AFO Strategy states "EPA believes that pollution of ground
water may be a concem around CAFOs. EPA has noted in other docu
ments that a discharge via hydrologically connected groundwater to sur
face waters may be subject to NPDES requirements." (Sec. 4.2.). 

The Unified AFO Strategy stales EPA will consider protecting "sensitive or 
highly valuable water bodies such as Outstanding Natural Resources, 
sole source aquifers, wetlands, ground water recharge areas, zones of 
significant ground/surface water interaction. and other areas." (Sec. 5, 
Issue 3, Item 2.9.). 

The Unified AFO Strategy states EPA will consider "clarifying whether and 
under what conditions AFOs may be subject to NPDES requirements." 
(Sec. 5, Issue 3, Item 2.8.). 

The Unified AFO Strategy states EPA will consider "clarifying requirements 
tor effective management of manure and wastewater from CAFOs 
whether they are handled on-site or off-site." (Sec. 5, Issue 3. Item 2. 
B.). 

The Unified AFO Strategy states EPA has in the past and will in the future 
assume that discharges from the majority of agricultural operations are 
exempt, but that the agricultural storm water exemption would nol apply 
where the discharge is associated with the land disposal of manure or 
wasiewater from a CAFO and the discharge is not the result of proper 
agricultural practices. (Sec. 4.4). 

The Unified AFO Strategy states the effluent guidelines revisions will be 
closely coordinated with any charges to the NPDES permitting regula· 
lions. (Sec. 5, Issue 3, Item 2. A.). 

The Unified AFO Strategy provides that all AFOs should develop and im
plement CNMPs, and that such CNMPs should address land application 
of manure to minimize impacts on water quality and public health. (Sec. 
3.1 and 3.2). 

The Unified AFO Strategy states EPA will consider "clarifying requirements 
for effective management of manure and wastewater from CAFOs 
whether they are handled on-site or off-site." (Sec. 5, Issue 3, Item 2. 
B.). 

The Unified AFO Strategy states EPA will consider "establishing specific 
monitoring and reporting requirements for permitted facilities." (Sec. 5, 
Issue 3. Item 2. B.). 

The Unified AFO Strategy provides records should be kept when manure 
leaves the CAFO. (Sec.3.3). 

Not explicitly addressed in Unified AFO Strategy. 
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TABLE 3-1.-PROPOSED RULE/UNIFIED NATIONAL AFO STRATEGY COMPARISON-Continued 

Consistent Not 
addressed 

Summary of proposed rule with Unified in Unified Comment AFO AFO Strategy Strategy 

Public access (122.23(1}-Requires .... . ............ . h .{ Not explicilty addressed in Unified AFO Strategy. 
public access to list of NOis, list of 
CAFOs that have prepared PNPs, 
and access to executive summary 
of PNP upon request. 

General Permits (122.28}-Notice of .{ .{ NOI requirements not explicitly addressed in Unified AFO Strategy. 
Intent must include topographic The Unified AFO Strategy states EPA will consider "requiring individual 
map and statement re PNP; addi· permits for CAFOs in some situations." (Sec. 5, Issue 3, Item 2. B.). 
tional criteria specified for when in· 
dividual permits may be required. 

Proposed Revisions to Feedlot Effluent Guidelines Regulations 

Production Area-Beef/Dairy 
(412.33(a): No discharge except 
when designed for 25 year, 24· 
hour storm, also inspect/ correct/ 
pump-out, manage mortalities. 
Swine/Poultry (412.43(a)): No dis· 
charge. 

Land Application (412.33(b) and 
412.43(b)}-Develop and Imple
ment PNP covering the land appli· 
calion areas under the control of 
the CAFO. Also include Best Man
agement Practices. 

Land Application (412.31(b)(1 )(ii)}
PNP Approved by Certified Spe
cialist. 

New Source Performance Standards 
(412.35/45): Various additional re
quirements. 

Additional Measures (412.37}-
lnspect/ correct/ pump-<lut, manage 
mortalities; Land application BMPs, 
sampling, training, recordkeeping. 

IV. Why is EPA Changing the Effluent 
Guidelines for Feedlots and the NPDES 
CAFO Regulations? 

A. Main Reasons For Revising the 
Existing Regulations 

.{ 

.{ 

.{ 

Despite more than twenty years of 
regulation, there are persistent reports of 
discharge and runoff of manure and 
manure nutrients from livestock and 
poultry operations. While this is partly 
due to inadequate compliance with 
existing regulations, EPA believes that 
the regulations themselves also need 
revision. Today's proposed revisions to 
the existing effluent guidelines and 
NPDES regulations for CAFOs are 
expected to mitigate future water quality 
impairment and the associated human 
health and ecological risks by reducing 
pollutant dischargos from the animal 
production industry. 

EPA's proposed revisions also address 
the changes that have occurred in the 
animal production industries in the 

.{ The Unified AFO Strategy indicates the existing effluent guidelines is no 
discharge when designed for 25 year, 24-hour storm. (Sec. 5, Issue 3, 
Item 2. A). 

Strategy states that in developing the revised effluent guidelines EPA is to 
assess different management practices that minimize the discharge of 
pollutants. (Sec. 5, Issue 3, Item 2. A). 

PNP has been identified as a specific subset of a CNMP applicable to 
AFOs subject to the regulation. In this manner it is consistent with the 
Strategy. It also reinforces that the CNMP is applicable to all AFOs (reg
ulatory/voluntary) while the PNP is only applicable to those that fall 
under the regulatory program. It makes a clear distinction between the 
regulatory and voluntary programs addressed in the Strategy. 

The PNP is a subset of the CNMP. The Strategy identified that CNMPs 
"developed to meet the requirements of the NPDES program in general 
must be developed by a certified specialist, .... ". (Sec. 4.6). 

Strategy states that in developing the revised effluent guidelines EPA is to 
evaluate the need for different requirements for new or expanding oper· 
ations. (Sec. 5, Issue 3, Item 2. A). 

Strategy states that in developing the revised effluent guidelines EPA is to 
assess different management practices that minimize the discharge of 
pollutants. (Sec. 5, Issue 3, Item 2. A). 

Strategy slates that the regulatory revision process will include the estab· 
lishment of specific monitoring and reporting fequirements for permitted 
facilities. 

United States since the development of 
the existing regulations. The continued 
trend toward fewer but larger 
operations, coupled with greater 
emphasis on more intensive production 
methods and specialization, is 
concentrating more manure nutrients 
and other animal waste <.:onstituents 
within some geographic areas. This 
trend has coincided with increased 
reports of large-scale discharges from 
these facilities, and continued mnoff 
that is contributing to the significant 
increase in nutrients and resulting 
impairment of many U.S. waterways. 

EPA's proposed revisions of the 
existing regulations will make the 
regulations more effective for the 
purpose of protecting or restoring water 
quality. The revisions will also make the 
regulations easier to understand and 
better clarify the conditions undtlr 
which an AFO is a CAFO and, therefore, 
subject to tho regulatory requirements of 
today's proposed regulations. 

B. Water Quality Impairment Associated 
with Manure Discharge and Runoff 

EPA has made significant progress in 
implementing CWA programs and in 
reducing water pollution. Despite such 
progress, however, serious water quality 
problems persist throughout the 
country. Agricultural operations, 
including CAFOs, are considered a 
significant source of water pollution in 
the United States. The recently relt1ased 
National Water Quality Inventory: 1998 
Report to Congress was prepared under 
Section 305(b) of the Clean Water Act. 
Under this section of the Act, States 
report their impaired water bodies to 
EPA, including the suspected sources of 
those impairments. The most recent 
report indicates that the agricultural 
sector (including crop production, 
pasture and range grazing. concentrated 
and confined animal feeding operations, 
and aquaculture) is the leading 
contributor to identified water quality 
impairments in the nation's rivers and 

Electronic Filing - Received, Clerk's Office : 01/30/2014 - PC# 3031 



Federal Register I Vol. 66, No. 9/ Friday, January 12, 2001 /Proposed Rules 2973 

streams, and also the leading 
contributor in the nation's lakes. ponds, 
and reservoirs. Agriculture is also 

identified as the fifth leading 
contributor to identified water quality 
impairments in the nation's estuaries. 

1998 National Water Quality Inventory 
results are illustrated in table 4-1 
below. 

TABLE 4-1.-FIVE LEADING SOURCES OF WATER QUALITY IMPAIRMENT IN THE UNITED STATES 

Rank Rivers Lakes Estuaries 

1 ............... Agriculture (59%) 0040000000000000000000000 .............. Agriculture (31%) ouooooo+oo•oooo+o;o.ooouoo o +oooo+uoo Municipal Point Sources (28%) 
2 ............... Hydro modification (20%) ·····················- ··· Hydro modification (15%) .......•... ............... Urban Runoff I Storm Sewers {28%) 
3 ............... Urban Runoff I Storm Sewers (11 %) ........ Urban Runoff/Storm Sewers (12%) .......... Atmospheric Deposition (23%) 
4 . ..... u .... . .. Municipal Point Sources (10%) ................. Municipal Point Sources (11%) ................. Industrial Discharges (15%) 
5 ················ Resource Extraction (9%) ......................... Atmospheric Deposition (8%) .... ....... ......... Agriculture (15%) 

• Source: National Water Quality Inventory: 1998 Report to Congress, USEPA, 2000. Percentage of impairment attributed to each source is 
shown in parentheses. For example, agriculture is listed as a source of impairment in 59 percent of impaired river miles·. The portion of 'agricul
tural" impairment attributable to animal waste (as compared to crop production, pasture grazing, range grazing, and aquaculture) is not specified 
in this value. Figure totals exceed 100 percent because water bodies may be impaired by more than one source. 

Table 4-2 presents additional 
summary statistics of the 1998 National 
Water Quality Inventory. These figures 
indicate that the agricultural sector 
contributes to the impairment of at least 
170,000 river miles, 2.4 million lake 
acres, and almost 2,000 estuarine square 
miles. Twenty-eight slates and tribes 
identified specific agricultural ~ector 
activities contributing to water quality 
impacts on rivers and streams. and 11l 
states and tribes identified specific 

agricultural sector activitioa 
c:ontrihuting to water quality impacts on 
lakes, ponds, and reservoir~. C:AFOs are 
a subset of the agriculture category. For 
rivers and streams, estimates from thHKH 
states indicate that 16 percent of the 
total reportHd agricultural sector 
impairment is from the animal feeding 
operation industry (including feedlots, 
animal holding areas, and other animal 
operations), and 17 percent of the 
agricultural sector impairment is from 

both range and pasture grazing. For 
lakes, ponds, and reservoirs, estimates 
from these states indicate that4 percent 
of the total reported agricultural sector 
impaifment is from the animal feeding 
operation industry, and 39 percent of 
the agricultural sector impairment is 
from both range and pasture grazing. 
Impairment due specifically to land 
application of manure was not reported. 

TABLE 4-2.-SUMMARY OF U.S. WATER QUALITY IMPAIRMENT SURVEY 

Total quantity in U.S. Waters assessed Quantity impaired by all sources Quantity impaired by agriculture • 

Rivers ............................................. 23% of total 35% of assessed 
3,662,255 miles 840,402 miles 291,263 miles 

Lakes. Ponds, and Reservoirs 42% of total 45% of assessed 
41.6 million acres 17.4 million acres 7.9 million acres 

Estuaries 32% of total 44% of assessed 
90,465 square miles 28,687 square miles 12,482 square miles 

Source: National Water Quality Inventory: 1998 Report to Congress, USEPA. 2000. 
•CAFOs are a subset of the agriculture category. 

Table 4-3 below lists the leading 
pollutants impairing surface water 
quality in the United States as identified 
in the 1998 National Water Quality 
Inventory. The animal production 
industry is a potential source of all of 
these, but is most commonly associated 

with nutrients, pathogens, oxygen
depleting substances, and solids 
(siltation). Animal production facilities 
are also a potential source of the other 
leading causes of water quality 
impairment, such as metals and 
pesticides, and can contribute to the 

59% of impaired. 
170.750 miles. 

31% of impaired. 
2.417,801 acres. 

15% of impaired. 
1,827 square miles. 

growth of noxious aquatic plants due to 
the discharge of excess nutrients. 
Animal production facilities may also 
contribute loadings of priority toxic 
organic chemicals and oil and grease, 
but to a lesser extent than other 
pollutants. 

TABLE 4-3.-FIVE LEADING CAUSES OF WATER QUALITY IMPAIRMENT IN THE UNITED STATES 

Rank Rivers Lakes Estuaries 

1 ............... Siltation (38%) ................. .......................... Nutrients (44%) ......................................... Pathogens (47%) 
2 ............... Pathogens (36%) ...................................... Metals (27%) ............................................. Oxygen-Depleting Substances (42%) 
3 ............... Nutrients (29%) ......................... ................ Siltation (15%) ........................................... Metals (27%) 
4 ............... Oxygen-Depleting Substances (23%) ....... Oxygen-Depleting Substances (14%) ....... Nutrients (23%) 
5 ............... Metals (21%) ............................................. Suspended Solids (10%) .......................... Thermal Modifications (18%) 

Source: National Water Quality Inventory: 1998 Report to Congress, USEPA, 2000. Percent impairment attributed to each pollutant is shown 
in parentheses. For example, siltation is listed as a cause of impairment in 51 percent of impaired river miles. All of these pollutants except ther
mal modifications are commonly associated with animal feeding operations to varying degrees. though they are also attributable to other sources. 
Figure totals exceed 100 percent because water bodies may be impaired by more than one source. 

Electronic Filing - Received, Clerk's Office : 01/30/2014 - PC# 3031 



2974 Federal Register/Vol. 66, No. 9/Friday, January 12, 2001 /Proposed Rules 

Pollutants as~ociated with animal 
production can also originate from a 
variety of other sourcfls, such as 
cropland, municipal and industrial 
wastewater discharges, urban runoff, 
ami septic systems. Thfl national 
analyses described in Section V of this 
preamble arc useful in assessing the 
significance of animal waste as a 
potential or actual contributor to water 
quality degradation acwss the United 
States. Section V also discusses the 
environmental impacts and human 
health effHcts associated with the 
pollutants found in animal manure. 

C. RP.r.:P.nt Changes in thP. Livestock and 
Poultry Industry 

EPA's proposed revisions of the 
existing effluent guidelinos and NPOES 
rHgulations take into acmunt the major 
structural changes that have occurred in 
the livHstock and poultry industries 
since tlte 1970s when the regulatory 
controls for CAfo'Os were first instituted. 
These changfls include: 

• Increased number of animals 
produced annually; 

• Fewer animal feeding operations 
and an increase in the share of larger 
operations that concHntrate more 
animals, manure and wastewater in a 
single location; 

• Geographical shifts in where 
animals are produced; and 

• Increased coordination between 
animal feeding operations and 
processing firms. 

1. Increased Livestock and J'oultry 
Production 

Since the 1 970s, total consumer 
demand for meal, eggs, milk and dairy 
products has continued to increase. To 
meet this demand, U.S. livestock and 
poultry production have risen sharply, 
resulting in an increase in the number 
of animals produced and the amount of 
manure and wasttlwater generated 
annually. 

Increased sales from U.S. farms is 
particularly dramatic in tlte poultry 
sectors, as reported in the Census of 
Agriculture (various years). In 1997, 
turkey sales totaled 299 million birds. In 
comparison, 141 million turkeys were 
sold for ~laughter in 1978. Broiler sales 
totaled 6.4 billion chickens in 1997, up 
from 2.5 billion chickens sold in 1974. 
The existing CAFO regulations 
effectively do not mvHr broiler 
operations because tltey exclude 
operations that use dry manure 
managHrnHnt systems. Red me11t 
production also rose during the 1974-
1997 period. The number of hogs and 
pigs sold increastld from 79.9 million 
hogs in 1974 to 142.6 million hogs in 
1997. Sales data for fed cattle (i.e., 

USDA's dnta category on "cnttle 
fattened on grain and concentrates") for 
1975 show that 20.5 million head were 
marketed. By 1997, fed cattle marketings 
totaled 22.8 million head. The total 
numher of egg laying hens rose from 0.3 
million birds in 1974 to 0.4 million 
birds in 1997. The number of dairy cows 
on U.S. farms, however, dropped from 
more than 10.7 million cows to 9.1 
million cows over the snme poriod. 

Not only arc more animals produced 
and sold each year, but the animals are 
also largttr in size. Efficiency gains have 
raised animal yields in terms of higher 
average slaughter weight. Likowisc, 
production efficiency gains at egg laying 
and dairy op!lrations have re~ulted in 
higher per-animal yields of eggs and 
milk. USDA reports that ~e average 
number of eggs produced per egg laying 
hen was 218 Hggs per hird in 1970 
compared to 255 eggs per bird in 1997. 
The National Milk Producers Federation 
reports that average annual milk 
production rose from under 10,000 
pounds per cow in 1970 to more than 
16,000 pounds per cow in 1997. In the 
case of milk production, these Hffidency 
gains have allowed farmers to maintain 
Of increase production levels with lewer 
animals. Although animal inventories at 
dairy farms may be lower, however, this 
may not necessarily translate to reduced 
manure volumes genel'ated because 
higher yields ore largely attributable to 
improved and often more intensive 
fHeding strategies that may exceed the 
animal's ability for uptake. This excess 
is not always incorporattld by the 
animal and may be excreted. 

2. Increasing Share of Larger, More 
Industrialized Operations 

The numhHr of U.S. livestock and 
poultry operations is declining due to 
ongoing consolidation in the animal 
production industry. Increasingly, 
larger, more industrialized, highly 
specialized operations account for a 
greater share of all animal production. 
This has thtl effect of concflntrating 
more animals, and thus more manure 
and wastewater, in a single location, 
and raising the potential for significant 
environmental damages unless manure 
is properly stored and handled. 

USDA reports that there were 1.1 
million livestock and poultry farms in 
the United States in 1997, about 40 
percent fewer than thH1.7 million farms 
reported in 1974. Farms are closing, 
especially smaller operations that 
c:annot compete with huge-scale, highly 
specialized, often lower cost, producers. 
Consequently, the livestock and poultry 
industries artl increasingly dominated 
by larger operations. At the same time, 
cost and efficiency considerations are 

pushing farms to become more 
specialized and intensive. Steep gains in 
production effid1mcy have allowed 
farmers to produce more with fewer 
animals because or higher per-animal 
yields and quicker turnover of animals 
between farm production and consumer 
m11rket. As a rtlsult, annual production 
and sales have increased, even though 
the number of animals on farms at any 
one time has declined (i.e., an increase 
in the number of marketing cycles ovHr 
the course of the year allows operators 
to maintain production levels with 
fewer animals at any given time, 
although the total number of animals 
produced by the facility over the year 
may be greater). 

The increase in animal densities at 
operations is evident by comp11ring the 
average number of animals per 
operation between 1974and 1997, as 
derived from Census of Agriculture 
data. In thtl poultry sectors, thHaveragH 
number of birds across all operations is 
four to five times greater in 1997 than 
in 1974. [n 1997, the number of broilers 
per operation averaged 281,700 birds, 
up from 73,300 birds in 1974. Over the 
same period, the average number of egg 
laying hens pHr operation rOStl from 
1,100 layers to 5,100 layers per farm, 
and the average number of turkeys per 
operation rose from 2,100 turkeys to 
8,600 turkeys. The average number of 
hogs raised per operation rose from 
under 100 hogs to more than 500 hogs 
between 1974 and 1997. Tho average 
number of fed cattle and dairy cows per 
operation more than doubled during the 
period, rising to nearly 250 fed cattle 
and 80 milking cows by 1997. 

This trend toward fewer, larger, and 
more industrialized operations has 
contributed to large amounts of manure 
being pwduced at a single geog1'aphic 
location. The greatest potential risk is 
from the largest operations with tlte 
most animnls given the sheer volume of 
manure generated at these facilities. 
Larger, specialized facilities often do not 
have an adequate land base for manure 
dispos11l through land application. A 
USDA analysis of 1997 Census data 
shows that Hnimal operations with more 
than 1 ,000 AU account for more than 42 
percent of all confined animals but only 
3 percent of cropland held by livestock 
and poultry operations. As a rosult, 
large lacilities need to store significant 
volumes of manure and wastewater 
which have the potential, if not properly 
handled, to cause significant water 
quality impacts. By comparison, smaller 
operations manage fewer animals and 
tend to concentrate less manure at a 
single farming location. Smaller 
operations also tend to be more 
diversified. engaging in both animal and 
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crop production. These operations often 
have sufficient cropland and fertilizer 
needs to land apply manure generated 
by the farm's livestock or poultry 
business. without exceeding that land's 
nutrifmt requirements. 

Another recent analysis from USDA 
confirms that as animal production 
operations have become larger and more 
specialized operations, the opportunity 
to jointly manage animal wa~ttl and crop 
nutrionts has decreased. Larger 
operations typically have inadequate 
land available for utilizing manure 
nutrients. USDA estimates that the 
amount of nitrogen from man me 
produced by confinement operations 
increased about 20 percent bP.tween 
1982 and 1997, while average acreage 
on livestock and poultry farms declined. 
Overall, USDA estimates that cropland 
controlled hy operations with confined 
animals bas the assimilative capacity to 
absorb about 40 percent of the 
calculated manure nitrogen generated 
by these operations. EPA expects this 
excess will need to be transported 
offsite. 

:J. Geographic Shifts in Where Animals 
are Raised 

During the 1970s, the majority of 
farming operations were concentratP.d in 
rural, agricultural areas and manure 
nutrients generated by animal feeding 
operations were readily incorporated as 
a fertilizer for crop prorludion. In an 
effort to reduce transportation costs and 
streamline distribution between the 
animal production and food processing 
sectors, livestock and poult..a·y operations 
have tended to cluster near slaughtering 
and manufacturing plants as well as 
noar end-consumer markets. Ongoing 
structural and technological change in 
th~tse industries also influences where 
facilities operate and contributes to 
locational shil\s from the more 
traditional farm production wgions to 
the more emergent regions. 

Operations in more traditional 
producing states tend to grow both 
livestock <Jnd crops and tend to h11w 
adequate croplanrl for land application 
of manure. Operations in these regions 
also tend to be smaller in si?:c. In 
contrast, confinement operations in 
more emergent areas, such as hog 
oper<Jtions in North Carolina or rlairy 
operations in the Southwest, tend to be 
larger in size and more intensive types 
of operations. Thestl operations tend to 
he more speciali:ted and often do not 
have adequate land for applic<Jtion of 
manure nutrients. Production is growing 
rapidly in these regions due to 
compP.titive pressures from more 
speciali:ted producers who face lower 
per-unit costs of production. This may 

be shifting the flow of manure nutrients 
away from moro traditional agricultural 
areas, alien to areas where these 
nutrients cannot be easily absorbod. 

As reported by Census data, shifts in 
where animals are grown is especially 
pronounced in the pork ser:tor. 
Traditionally, Iowa has been the top 
ranked pork producing state. Between 
1982 and 1997, however, the number of 
hogs raised in that state remained 
relatively constant with a year-end 
inventory average of about 14.2 million 
pigs. In comparison, year-end hog 
inventories in North Carolina increased 
from 2.0 million pig~ in 1982 to 9.6 
million pigs in 1997. This locational 
shift has coincided with reporter! 
nutrient enrichment of the waters of the 
Pamlico Sound in Noa'tlt Carolina. 
Growth in hog production also occurred 
in other emergent areas, including 
South Dakota, Oklahoma, Wyoming, 
Colorado, Arizona, and Utah. 
Meanwhile, production dropped in 
Illinois, Indiana, Wisconsin, and Ohio. 

The dairy industry has seen similar 
shifts in where milk is produced, 
moving from the more traditional 
Midwest and Northeast states to the 
Pacific and Southwestern states. 
Between HJB2 and 1YY7, Ute number of 
milk cows in Wi~consin dropped from 
1.9 million to 1.3 million. Milk cow 
inventori~ts have also dedinP.rl in othP.r 
traditional statos, including Illinois, 
Indiana. Iowa, Minnesota, Missouri, 
New York, Pennsylvania, Ohio, 
Connecticut, Maryland, and Vermont. 
During thfl same pP.riod, milk cow 
inventories in California rose from 0.9 
million in 1982 to 1.4 million in 19Y7. 
In 1994, California replaced Wisconsin 
as the top milk producing state. Milk 
cow inventories have also increased in 
Texas, Idaho, Washington, Oregon, 
Colmado, Arizona, Nevada, and Utah. 
These locational shills have coincided 
with reported nutrient enrichment of 
waters, indurling the PugP.t Sound anrl 
Tillamook Bay in the northwest, the 
Everglades in Florida, and Erath County 
in Texas, and also elevated salinity 
levels due to excess manure near milk 
production areas in southern 
California's Chino l:lasin. 

4. Increased Linkages between Animal 
Production Facility and Food Processors 

Over the past few decades, closer ties 
have been forged between growers and 
various industry middlemen, including 
packers, processors, and cooperatives. 
Increased integration and coordination 
is being driven by the competitive 
n<Jture of agricultural production and 
the dynamics of tlte food marketing 
system, in general. as well as seasonal 
flut.:tuations of production, perishability 

of farm prorlucts, anrl the inability to 
store and handlo raw farm output. 
Closer ties between the animal 
production facility and processing 
firms-either tluough contractual 
agrP.ement or through corporate 
ownership ofCAFOs-raiscs questions 
of who is responsible for ensuring 
proper manure disposal and 
management at the animal feeding site. 
This is especially true given the current 
trend toward larger animal confinement 
operation~ anrl thtt resultant need for 
increased animal waste management. As 
operations becom~t larg~tr and more 
specialized, they may contract out some 
pha~es of the production process. 

Farmers aml ranchers have long used 
contracts to market agricultural 
commodities. However, increased use of 
production contracts is changing the 
organizational structure of U1e 
individual industries. Under a 
production contract, a business other 
than the feedlot where thP. animals are 
raised and housed, such as a processing 
firm, fRed mill, or animal feeding 
operation, may own the animals and 
may exercise further substantial 
operational control over the operations 
of the feedlot. In some cases, the 
processor may Kp~tc:ify in detail the 
production inputs used, including the 
genetic material of the animals, Ute 
types of feed used, and tho production 
facilities where the animals are raised. 
The processor may also influencP. thP. 
number of animals produced at a site. In 
general, these contracts do not rleal with 
management of manure and waste 
disposal. Recently, however, some 
processors have become increasingly 
involved in how manure and waste is 
managed <Jt the animal production site. 

The usc of production contracts in the 
livestock and poultry industries varies 
by commodity group. Information from 
USDA indicates that production 
contracts are widP.Iy user! in the poultry 
industry and dominate broiler 
produr:tion. Production contracting is 
becoming increasingly common in the 
hog sector, particularly for the finishing 
stage of production in regions outside 
the Corn Belt. 

Production contracting has played a 
criticnl role in the growth of integrators 
in U1e poultry sectors. Vertical 
integration has progressed to the point 
where large, multifunction producer· 
packer-processor-distributor firms are 
the dominant force in poultry and egg 
production and marketing. Data from 
USDA on animal ownership at U.S. 
farms illustrates the use of production 
contracts in these soctors. In 1!)97, 
USDA reported Utat 97 percent of all 
broilers raised on U.S. farms were not 
ownP.rl by the farmer. In the turkey and 
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egg laying set.:lors, use uf prorluction 
contracts is less extensive since 70 
pel'cent and 43 percent of all birds in 
these sectors, respectively, were not 
owned by the farmer. [n the hog sector, 
data from USDA indicate that 
production contracting may account for 
66 percent of hog production among 
largor producers in the Southern and 
Mid-Atlantic states. This differs from 
the Midwest, where prorluction 
contracting accounted for 18 percent of 
hug production in 1997. 

By comparison, production contracts 
are not widely used in the beef and 
d11iry ~H«:tors. Data from USDA inrlicate 
that less than 4 percent of all beef cattle 
ami 1 percent of all milking cows were 
not owned by the farmer in 1997. 
However, production contracts al'e used 
in these industries that specializo in a 
single stage of livestock production, 
such as to "finish" cattle prior to 
slaughter or to produce replacement 
breeding stock. However, this use 
constitutes a small share of overall 
produdion across all produ(:Hrs. 

To further examine thtl linkagHs 
between the animal production facility 
and the food processing firms, and to 
evaluate the geographical implications 
of this affiliation, EPA conducted an 
analysis that shows a relationship 
between a!'eas of the counh·y wiU1 an 
excess of manure nutrients from animal 
production operations and areas with a 
large number of meat packing and 
poultry slaughtering facilities. This 
manure-if land applied-would be in 
excess of crop uptake needs and result 
in over applic11tion and enrichment of 
nutrients. Across the pork and poultry 
sector~. this relationship ill ~trongest in 
northwest Arkansas, where EPA 
estimates a high concentration of excess 
manure nutrients and a large number of 
poultry and hog processing facilities. By 
sector, EPA's analysis shows that there 
is excess poultry manure nutrients 11nd 
11 large number of poultry processing 
plants in the Delmarva Peninsula in the 
mid-Atlantic, North Carolina, northern 
Alab11ma, and also northtlrn Georgil'l. In 
the hog sector, the analysis shows 
excess manure nutrients and a large 
number of me11t packing plants in Iowa, 
Nebraska and Alabama. The analysis 
also shows excess manure nutrients 
from hogs in North Carolina, but 
relatively fewtlr meat packing facilities, 
which is likely explained by continuing 
processing plant closure and 
consolidation in that state. More 
information on this analysis is provided 
in the rulemaking record. 

D. Improve Effectiveness of Regulations 
As noted in Section lV.B, reports of 

continuod discharges and runoff from 

animal production facilities have 
persisted in spite of regulatory controls 
that were first instituted in the 1970s. 
EPA is proposing to revise the effluent 
guidelines and NPDES regulations to 
improve their effectivflness by making 
the rp,gulations simpler and easier to 
understand and implement. Another 
change intended to improve the 
effectiveness of the regulations is 
clarification of the conditions under 
which an AFO is a CAFO and is, 
therefore, subjer:t to the NPDES 
regulatory requirements. In addition, 
EPA is revising the existing regul11tion 
to remove certain provisions that are no 
longer appropriate. 

The ex1sting regulation!! were 
designed to prohibit the release of 
wastewater from the feedlot site, but did 
not specifically address discharges that 
may occur when wastewater or solid 
manurp, mixtures arc applied to crop, 
pasture, or hay land. The proposed 
regulations address the environmental 
risks associated with manure 
management. The proposed revisions 
also are more reflective of current farm 
production practices and waste 
management controls. 

Today's proposed revised regulations 
also seek to improve the effer.tivHness of 
the existing rogulations by focusing on 
those operations that produce the 
majority of the animal manure and 
wastewater generated annually. EPA 
estimates that the proposed regulations 
will regulate, as CAFOs, about 7 to 10 
percent of all animal confinement 
operations nationwide, and will capture 
between 64 percent and 70 percent of 
the total amount of manure generated at 
CAFOs annually, depending on the 
proposed rogulatory alternative 
(discussed in more detail in Section 
VI. A). Under the existing regulations, 
few operations have obtained NPlJES 
permits. Presently, EPA and authorized 
State~ h11ve issuod approximately 2,500 
NPlJES permits. This is less than 1 
percent of the estimated 376,000 animal 
confinement operations in the United 
States. EPA's proposed revisions 11re 
intended to ensure that all CAFOs, as 
defined under the proposed regulations, 
will apply for and obtain a permit. 

V. What Environmental and Human 
Health Impacts Are Potentially Caused 
byCAFOs? 

The 1998 National Water Quality 
Inventory, prepared under Section 
305(b) of the Clean Water Act, presents 
information on impaired water bodies 
based on reports from the States. This 
rp,cent report indicates that the 
agricultural sector (which includes 
concentrated and confined animal 
feeding operations, along with 

aquaculture, crop production, pasture 
grazing, and range grazing) is the 
leading contributor to identified water 
quality impairments in the nation's 
rivers and lakes, and the fifth leading 
contributor in the nation'!~ tlstuaries. 
The leading pollutants or stressors of 
rivers and streams include (in order of 
rank) siltation, pathogens (bacteria), 
nutrients, and oxygen depleting 
substances. For lakes, ponds, and 
l'eservoirs, U1e leading pollutants or 
stressors include nutrients (ranked first), 
siltation (ranked third), oxygen 
depleting substances (ranked fourth}, 
and suspended solids (ranked fifth). For 
e~tuaries, the leading pullutantt; or 
stressors include pathogens (bacteria) as 
the leading cause, oxygen depleting 
substances (ranked second), and 
nutrients (ranked fourth). 

The sections which follow present the 
pollutants associated with livostock and 
poultry operators, of wllich CAFOs are 
a subset, the pathways by which the 
pollutants reach surface water, and tlteir 
impacts on the environment and human 
health. Detailed information can be 
founrl in the Environmental Assessment 
of the Proposed Revisions to the 
National Pollutant Discharge 
Elimination System Regulation and 
Eftluent Guidelines for Concentrated 
Animal Feeding Operations. The 
Environmental Assessment and the 
supporting references mentioned here 
are included in Section 8.1 of the 
Record for this proposal. 

A. Whil:h Pollutant.~ Do CAFOs Haw~ the 
Potential to Discharge and Why Are 
They of Concern? 

The primary pollutants associated 
with animal waste are nutrients 
(particularly nitrogen and phosphorus}, 
organic matter, solids, pathogens, and 
odorous/volatile compounds. Animal 
waste is also a source of salts and trace 
elements, and to a lesser extent, 
antibiotics, pesticides. and hormones. 
Each of these types of pollutants is 
discussed in the sections which follow. 
The actual composition of manure 
depends on U1e animal species, size, 
maturity, and health, as well as on the 
composition (e.g., protein content) of 
animal feed. 

1. Nutrionts (Nitrogen, Phosphorus, and 
Potassium) 

The Hl98 National Water Quality 
Inventory indicates that nutrients are 
the leading stressor in impaired lakes, 
ponds, and reservoirs. They are the 
third most frequent stressor in impaired 
rivers and streams, and the fourth 
greatest strtlssor in impaired 'estuaries. 
The Uuee primary nutrients in rnanurtl 
are nitrogen. phosphorus, and 
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potassium. [Pot<~ssium also contributes 
to salinity.) 

Nitrogen in fresh manure P.xists in 
both organic forms (including mea) and 
inorganic forms [including ammonium. 
ammonia, nitrate, and nitritP.). In fresh 
manure, 60 to 90 percent of total 
nitrogen is present in organic forms. 
Organic nitrogen is transformed via 
microbial processes to inorganic forms, 
which are bioavailable and therefore 
h11ve fertilizer value. As an example of 
the quantities of nutrients discharged 
from APOs, EPA estimates that hog 
operations in eastern North Carolina 
generated 135 million pounds of 
nitrogen per ye11r as of 1995. 

Phosphorus exists in solid and 
dissolved phases, in both organic and 
inorganic fot.ms. Over 70 perctmt of the 
phosphorus in animal manure is in the 
organic form. As the waste ages, 
phosphorus minP.ralizes to inorganic 
phosphate compounds which are 
available to plants. Orgnnic phosphorus 
compounds are generally water soluble 
and may leach through soil to 
groundw<1ter and run off into surface 
w11ters. Inorganic phosphorus lends to 
adltere to soils and is less likely to leach 
into groundwater. Animal wastes 
typically have lower 
nitrogen:phosphorus ratios than crop 
requirements. The application of 
manure at a nitrogen-based agronomic 
rate can, therefore, result in application 
of phosphorus at several times the 
agronomic rate. Soil test data in the 
United States confirm that many soils in 
areas dominated by animal-based 
agriculture have elevated levels of 
phosphorus. 

Potassium contributes to the salinity 
of animal manure which may in turn 
c:ontribute salinity to surface water 
polluted by manure. Actual or 
nnticipated levels of potassium in 
surface water and groundwater are 
unlikely to pose ha1.ards to human 
health or aquatic life. However, 
applications of high salinity manure are 
likely to decrease the fertility of the soil. 

In 1998, USDA studied the amount of 
manure nitrogen and phosphorus 
production for confined animals relative 
to crop uptake potential. USDA 
evaluated the quantity of nutrients 
available from recoverable livestock 
manure relative to crop growth 
requirements, by county, based on data 
from the 1997 Census of Agriculture. 
The analyses wete intended to 
determine the amount of manure that 
r:an he recovered and used. The analyses 
did not consider manure from gra1.ing 
animals in pasture, excluded manure 
lost to the environment, and also 
excluded manure lost in dry storage and 

treatment. It is not r:urrently possible to 
completely recover all manure. 

Losses to the environment can occur 
through runoff, erosion. leaching to 
groundwater, and volatilization 
(especially for nitrogen in the form of 
ammonia). These losses can be 
significant. Consideting typical 
management systems, the 1998 USDA 
study reported that average manure 
nitrogen losses range !rom 31 to 50 
percent for poultry, 60 to 70 percent for 
cattle (including the beef and dairy 
categories). and 75 percent for swine. 
The typical phosphorus loss is 15 
percent. 

The USDA study also looked at the 
potP.ntial for avai111ble manure nitrogen 
and phosphorus generated in a county 
to meet or exceed plant uptake 11ml 
removal in each of the 3,141 m11inland 
counties. nased on this analysis of 1992 
conditions, available manure nitrogen 
oxceeds crop system noeds in 266 
counties, and availablo manure 
phosphorus exceeds crop system needs 
in 485 counties. The rotative excess of 
phosphorus compared to nitrogon is not 
surprising, since manure is typically 
nitrogen-deficient relative to crop needs. 
Therefore, when manure is applied to 
meet a crop's nitrogen requirement, 
phosphorus is typically over-applied. 

USDA's analyses do not evaluate 
environmental tr11nsport of applied 
manure nutrients. Therefore, an P.xcess 
of nutrients in a particular county does 
not necossmily indicate that a water 
quality problem oxists. Likewise, a lack 
of excess nutrients does not imply the 
absence of water quality problems. 
Nevertheless, the analyses provide a 
general indicator of excess nutrients on 
a broad basis. 

2. Organic Matter 

Livestock manures contain many 
carbon-based. biodegradable 
compounds. Once these compounds 
reach suriace water, they are 
decomposed by aquatic bacteria and 
other microorganisms. During this 
process dissolved oxygen is consumed, 
which in turn reduces the amount of 
oxygen available for aquatic animals. 
The 199H National Water Quality 
Inventory indicates that oxygen· 
depleting substances are the second 
leading stressor in estu<Jries. They are 
the fourth greatest strP.l!sor both in 
impaired rivers and streams, and in 
impaired lakes, ponds, and reservoirs. 
Biochemical oxygen demand (BOD) is 
an indirect measure of the concentration 
of hiodP.gradahle KuhstanL:es present in 
an aqueous solution. 

3. Solids 
The 199B National Water Quality 

Inventory indicates that suspended 
solids arc the fifth leading stressor in 
lakes, ponds, and reservoirs. Solids are 
measured as total suspended solids, or 
TSS. (Solids c:an also he measured as 
total dissolved solids, or TDS.) Solids 
from animal manure include the manure 
itself and any other elements that have 
been mixed with it. These elements can 
include spilled feed, bedding and litter 
materials, hair, feathers, ami corpses. In 
general, the impacts of solids include 
increasing the turbidity of surface 
watP.rs. physically hindering the 
functioning of aquatic plants and 
animals, and providing a protected 
environment for pathogens. 

4. Pathogens 
Pathogens are disoase-causing 

organisms including bacteria. viruses, 
protozoa, fungi, and algae. The 1998 
Nationnl WatP.r Quality Inventory 
indicates that pathogens (specifically 
bacteria) are the leading stressor in 
impaired e~tuaries and the second must 
prevalent stressor in impaired rivers and 
streams. J.ivostock manure contains 
countless microol'ganisms. including 
bacteria, viruses, protozoa, and 
parasites. Multiple spedes of pathogens 
may be transmitted directly from a host 
animal's manure to surfnce water, and 
pathogens already in surface water may 
increase in number due to loadings of 
animal manure nutrients and organic 
matter. In 1991!, U1e Centers for Disease 
Control and Prevention reported on an 
Iowa investigation of chemical and 
microbial contamination near large scale 
swine operations. The investigation 
demonstrated the presence of pathogens 
not only in manure lagoons used to 
store swine waste before it is land 
applied, but also in drainage ditches. 
agricultural drainage wells, tile line 
inlets and outlets, and an adjacent river. 

Over 150 pathogens found in 
livestock manure are associated wiUt 
risks to humans. The protozoa 
Cryptosporidium parvum nnd Giardia 
species are frequently found in animal 
manure and rel<1tivoly low doses can 
causo infection in humans. Bacteria 
such as Escherichia coli 0157:H7 and 
Salmonella species are also often found 
in livestock manure and have also been 
associated with waterborne disease. A 
recent study by USDA revealed that 
ahout half U1e cattle at the natioit's 
feedlots carry E. coli. The bacteria 
Listeria monm:ytogent'!!i is ubiquitous in 
nature, and is commonly found in the 
intestines of wild and domestic anim<1ls 
without causing illness. L. 
motlocytogcnes is commonly associated 
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with toodbome disease. The pathogens 
C. parvum, Giardia, E. cnli 015 7 :H 7, 
and L. monocytogenes are able to 
~mrvive and remain infHdious in thH 
environment for long periods of time. 

Although the pathogen Pfiesteria 
piscicida is not found in manure, 
researchers have documented. 
stimulation of Pficsteria growth by 
swinH effluent discharges, and have 
strong field evidence that the same is 
true for poultry waste. Resean.:h has also 
shown that this organism's growth can 
be highly stimulated Ly hoth inorganic 
and organic nitrogen and phosphorus 
enrichments. Discussions of Pfiesteria 
impacts on the environment and on 
human health are presented later in this 
section. 

5. Salts 
ThP. salinity of animal manure is 

directly related to the presence of 
dissolved mineral salts. In porticulor, 
significant concentrations of soluble 
salts containing sodium and potassium 
remain from undigested feed that passes 
unabsorbed through animals. OU1er 
major cations contributing to manure 
t;alinity are calcium and magnesium; the 
major anions are chloride, sullale, 
bicarbonate, carbonate, and nitrate. 
Salinity t!mds to im:reasH as thP. volumH 
of manure decreases during 
decomposition and P.vaporation. Salt 
buildup deteriorates soil structure, 
reduces permeability, contaminates 
groundwater, and reduces crop yields. 

In fresh W<lters, increasing salinity can 
disrupt U1e balance of the ecosystem, 
making it difficult for resident species to 
remain. In laboratory settings, drinking 
water high in salt contHnt.has inhibited 
growth and slowed molting of mallard 
ducklings. Salts also contribute to 
degradation of drinking wattlr suppliHs. 

6. Trace Elements 
The 19% National Water Quality 

Inventory indicates that metals are the 
fifth leading stressor in impaired rivers, 
the second leading stressor in imp()ircd 
lakes, and the t11ird leading stressor in 
impaired estuaries. Trace elements in 
manure that ore of environmental 
concern incluriH arsP.nic, copper, 
selenium, zinc, cadmium, molybdenum, 
nickel, lead, iron, manganese, 
aluminum, and boron. Of these, arsenic, 
t.:opper, selenium, and zinc are often 
added to animal feed as growth 
stimulants or biocides. Trace elemonts 
may also end up in man me through USP. 
of pesticides, which are applied lo 
livestock to suppress houseflies and 
other pests. TraeR Rlements have been 
found in manure lagoons used to store 
swine ~aste before it is land applied, 
and in drainage dih::hes, agricultural 

drainage wells, and tile line inlets and 
outlets. They have also been found in 
rivers adjacent to hog and cattle 
operations. 

Several of U1e trace elements in 
manure are regulated in trHatHd 
municipal sewage sludge (but not 
manure) by the Standards for the Use or 
Disposal of Sewage Sludge, promulgated 
under thH CIHan WatHr Act and 
published in 40 C.F.R. Part 503. These 
include arsenic, cadmium, chromium. 
copper, lead, mercury, molybdenum. 
nickel, selenium, and zinc. Total 
concentrations of trace elements in 
animal manures have been reported as 
comparablP. to thosP. in some municipal 
sludges, with typical values well below 
the maximum concentrations allowed 
by Part 503 for land-applied sewage 
sludgH. BasHd on this information, trace 
elements in agronomically applied 
manures should pose little risk to 
human health and the environment. 
HowHver, repeated application of 
manures above agronomic ratHs t.:ould 
result in exceedances of the cumulative 
motal loading rates established in Part 
503, thereby potentially impacting 
human health and thH Hnvirunmenl. 
There is some evidence that this is 
happening. For example, in 1995, zinc 
and copper were found building to 
potentially harmful levels on the fields 
of a hog f()rm in North Carolina. 

7. Odorous/Volatile Compounds 
Sources of odor and volatile 

compounds include animal confinement 
buildings, manure piles, wRstP.Iagoons, 
and land application sites. As animal 
wastes arP. degrader! by mit.:roorganisms, 
a variety of gases are produced. The four 
main gases generated are carbon 
dioxide, methane, hydrogen sulfide, and 
ammonia. Over 150 othHr odorous 
compounds have also been identified 
with animal manure. Aerobic conditions 
yield mainly carbon dioxide, while 
anaerobic conditions generate both 
methane (flO percHnt to 70 percent) and 
carbon dioxide (30 percent). 1\naerobic 
conditions, which dominate in typical, 
unaerated 11nimal waste lagoons, are 
also associated with the generation of 
hydrogen sulfide and about 40 other 
odorous compounds, including volatile 
fatty acids, phHnols, mercaptans, 
aromatics, sulfides, and various esters, 
carbonyls, and amines. Once airborne, 
these volatiltl pollutants have the 
potential to be deposited onto nearby 
streams, rivers, and lakes. 

Up to 50 percent or more of the 
nitrogen in fresh manure may be in 
ammonia form or converted to ammonia 
relatively quickly once manure is 
oxcreted. Ammonia is volatile and 
ammonia losses ti·om animal feeding 

operations can be considerable. A study 
of atmospheric nitrogen published in 
1!:198 reported that, in North C:arolina, 
animal agriculture is rcsponsiblo for 
over 90 percent of all ammonia 
emissions. Ammonia from manure 
comprises more than 40 percent of the 
total estimated nitrogen P.mi~sions from 
all sources. 

8. Antibiotics 
Antibiotics are used in animal feeding 

oper11tions and can bHHxpedHd to 
appear in animal wastes. The practice of 
feeding antibiotics to poultry, swine. 
and cattle evolved from the 1949 
discovery that very low levels usually 
improved growth. Antibiotics are used 
both to treat illness and as feed 
additives to promote growth or to 
improve feed conversion efficiency. In 
19!:11, an estimated 1!:1 million pounds of 
antibiotics were used for disease 
prevention and growth promotion in 
animals. Between 60 and 80 percent of 
all livestock and poultry receive 
antibiotics during their productive 
lifHspan. The primary mechanisms of 
elimination arc in urino and bile. 
Essentially all of an antibiotic 
administered is eventually excreted, 
whether unchanged or in metabolite 
form. Little information is available 
regarding the concentrations of 
antibiotics in animal wastes, or on their 
fate and transport in the environment. 

Of greater concern than the presence 
of antibiotics in animal manure is the 
development of antibiotic resistant 
pathogens. Use of antibiotics in raising 
animals, especially broad spectrum 
antibiotics, is increasing. As a result, 
more strains of antibiotic resistant 
pathogens arc emerging, along with 
strains U1at a!'e gl'owing mote t'esistant. 
Normally, about 2 percent of a bacterial 
population are resistant to a given 
antihiotil:; howevHr, up to 10 pen:Hnt of 
bacterial populations from animals 
regularly exposed to antibiotics have 
heHn found to he rHsbtant. In a study of 
poultry litter suitable for land 
application, about 80 to 100 percent of 
bacterial populations isolatP.d from the 
litter were found to be resistant to 
multiple antibiotics. Antibiotic-resistant 
forms of Salmonella, Campylobacter, E. 
c:oli, and Li.<;teriu are known or 
suspected to exist. An antibiotic
resistant strain of the bacteria 
ClnRtrirlium pP-rfringem; was detected in 
the groundwater below plots of land 
treated with pig manure, while it was 
nearly absent beneath unmanured plots. 

9. Pesticides and Hormones 
Pesticides and hormones arc 

compound~ which are used in animal 
feeding operations and can be expected 
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to appear in animal wastes. Both of 
those types of pollutants have been 
linked with endocrine disruption. 

Pesticides are applied to hvestock to 
suppress houseflies and other pests. 
There has been very little research on 
losses uf pesticides in runoff from 
manured lands. A 1994 study showed 
that losses of cyromazine (used to 
control flies in poultry litter) in runoff 
increased witJt the rate of poultry 
manure applied and the intensity of 
rainfall. 

Specific hormones ate used to 
increase productivity in the beef and 
dairy industries. Several studies have 
shown hormones are present in animal 
manures. Poultry manure has been 
shown to contain both e~trogen and 
testosterone. Runoff from fields with 
land-applied manure has been reported 
to contain estrogens, estradiol, 
progesterone, and testosterone, as well 
as their synthetic counterparts. [n 1995, 
an irrigation pond and three streams in 
tho Conestoga River watershed near the 
Chesapeake Bay had both estrogen and 
testosterone present. All of these sites 
were artected by fields receiving poultry 
litter. 

B. How Do These Pollutants Reach 
Surface Wuttm;? 

Pollutants found in animal manures 
can reach surface water by several 
mechanisms. These can be categorized 
as either surface discharges or otht~r 
discharges. Surface discharges can occur 
as the result of runoff, erosion, spills, 
and dry-weather discharges. In sul'face 
discharges, the pollutant travels 
overland or through drain ti!P.s with 
surlace inlets to a nearby stream, river, 
or lake. Direct contact between confined 
animals and surface waters is another 
means of surface discharge. For other 
types of discharges, the pollutant travels 
via another environmental medium 
(groundwater or air) to surface water. 

1. Surface Discharges 
a. Runoff. Water that falls on man

made surfact~s or soil and fails to be 
ahsorbed will tlow across the surface 
and is called runoff. Surface discharges 
of manure pollutants can originate from 
feedlots and from overland runoff at 
land application sites. Runoff is 
especially likely nt open-air feedlots if 
rainfall occurs soon after application, or 
if manure is over-applied. or 
mh;applied. For example, experiments 
by Edwards and Daniels in the early 
1990s show that, for all animal wnstes, 
the application rate had a significant 
effect on the runoff concentration. In 
addition, manure applied to water
satua'aled or frozen soils is more likely 
to run off thP. soil surface. Other factors 

that promote runoff to surface waters are 
steep land slope, high rainfall, low soil 
porosity or permeability, and dosP. 
proximity to surface waters. Runoff of 
pollutants dissolved into rainwater is a 
significant transport mochanism for 
water soluble pollutants, which 
indurles nitrate, nitrite, and organic 
forms of phosphorus. 

Runoff of manure pollutants has been 
identified by states, citizen's groups, 
and the media as a factor in a number 
of documentt~d impnds from AFOs, 
including hog, cattle, and chicken 
operations. For example, in 1994, 
multiple runoff problems were cited for 
a hog operation in Minnesota, and in 
1996 runoff from mnnure spread on land 
was identified at hog and chicken 
opt~rations in Ohio. In 1997, runoff 
problems were identified for several 
cattle operations in numerous counties 
in Minnesota. More discussion of runoff 
and its impacts on the environment and 
human health is provided later in this 
section. 

b. Erosion. In addition to runoff. 
surface discharges can occur by erosion, 
in which the soil surface is worn away 
hy the ar:tion of water or wind. Ero~ion 
is a significant transport mechanism for 
land·npplied pollutants that artl strongly 
sorbed to soils, of which phosphorus is 
one example. A HI\J9 report by the 
Agricultural Research Service (ARS) 
noted that phosphorus bound to eroded 
sediment partides makes up 60 to 90 
percent of phosphorus transported in 
surlace runoff from cultivated land. For 
this reason, most agricultural 
phosphorus control measures have 
focused on soil erosion control to limit 
transport of pat1iculate phosphorus. 
However. soils do not have infinittl 
adsorption capacity for phosphate or 
any other adsorbing pollutant, anrl 
dissolved pollutants including 
phosphates can stilJ enter waterways via 
runoff and leachate even if soil erosion 
is controlled. 

[n 1998, the USDA Natural Resources 
Conservation Service (NRCS) reviewed 
the manure produc:tion of a watershed 
in South Carolina. Agricultural 
n<:livities in thP. projP.r:t area art~ a major 
inlluence on U1e streams and ponds in 
the watershed, and contribute to 
nutrient-related water quality problems 
in the headwaters of Lake Murray. 
NRCS found that bacteria, nutrients, and 
sediment from soil t~rusion are the 
primary contaminants affecting these 
resources. The NRCS has calct1lated that 
soil erosion, occurring on over 13,000 
acres of cropland in the watershed, 
ranges from 9.fi to 41.5 tons per acre per 
year. 

c. Spills and Dry-Weather Uischaq~es. 
Surface discharges can occur through 

spills or other discharges fwm lagoons. 
SomP. causP.s of spills include 
malfunctions such as pump failures, 
manure irrigation gun malfunctions, and 
pipes or retaining walls breaking. 
Manure entering tile drains has a direct 
route to surfar:e water. (Tile drains are 
a network or pipes buried in fields 
below the root zone of plants to remove 
subsurface drainage water from the root 
zone to a stream, drainage ditch, or 
evaporation pond. EPA does not 
regulattl most tile fields.) In 1!)!)7, the 
Ohio Department of Natural Resources 
documented chicken manure traveling 
thwugh tile drains into a nenrby stream. 
In addition, spills can occur as a result 
of lagoon overflows and washouts from 
floodwaters when lagoons are sited on 
floodplains. There are also indications 
that di~chargP.s from siphoning lagoons 
occur deliberately as a means to rerluce 
the volume in overfull lagoons. Acute 
discharges of this kind frequently result 
in dramatic fish kills. In 1997, an 
independent reviow ofTndiana 
Department of Environmental 
Management records indicated that the 
most common causes of waste releases 
in that state were intentional discharge 
and lack of operator knowledge, rather 
than spills due to severe rain fa II 
conditions. 

Numerous such dry-weather 
discharges have been identifit~d. For 
example, in 1995, two separate 
discharges of 25 million gallons of 
manure from hog farms in North 
Carolina were documented, and both 
resulted in fish kills. Subsequt~nt 
discharges of hundreds of thousands of 
gallons of manure were documented 
from hog operations in Iowa (1996), 
Illinois (1997), and Minnesota (1997). 
Fish kilb wt~rtl also ri-lported as a result 
of two of these discharges. Discharges of 
over 8 million gallons of manure from 
a poultry operation in North Carol inn in 
1995 likewise resulted in a fish kill. 
BetwP.en 1994 and 19!)6, half n dozen 
discharges·from poultry operations in 
Ohio resulted when manure entered 
field tiles. In l !)!)8, 125,000 gallons of 
manure were discharged from a dairy 
feedlot in Minnesota. 

d. Direct Contact between Confined 
Animals and Surface WaleL·. Finally, 
surface discharges can occur as a result 
of direct t.:ontar:t betwetln confined 
animals and the rivers or ponds that are 
located within their reach. Historically, 
larms were located nP.ar waterways for 
both water access for animals and 
dist.:harge of wastP.s. This practice is 
now restricted lor CAFOs; however, 
rlt~spite this restriction. enforcement 
actions artl the primary means for 
reducing direct access. 
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In the more tr11ditional farm 
production regions of the Midwest and 
Northeast, dairy barns and feedlots are 
often in close proximity to streams or 
other water sources. This close 
proximity to streams was necessary in 
order to provido drinking water for the 
dairy cows, direct access to cool the 
animals in hot weather, and to cool the 
milk prior to the wide-spread use of 
refrigP.ration. For CAFO-size facilitios 
this practice is now replaced with more 
efficient means of providing drinking 
water for the dairy herd. In addition, the 
USH of freHstall barns and modern 
milking centers minimizes the exposure 
of dairy cows to the environment. For 
example, in New York direct access is 
more of a problem for the smaller 
traditional daity farms that use older 
methods of housing animals. 

In the arid west, feedlots are typically 
located near waterbodies to allow for 
cheap and easy stock watering. Many 
existing lots were configured to allow 
the animals direct access to the water. 
Certain animals, particularly cattle, will 
wade into the water, lingel' to drink, and 
will often urinate and defHcate there as 
well. This direct deposition of manure 
and urine cuntrihuttls greatly to water 
quality problems. Environmental 
problems associated with allowing farm 
animab access to waters that arc 
adjacent to the production area are well 
documented in the literature. EPA 
Region X staff have documented 
dramatil:ally elHvated levels of 
Escherichia coli in rivers downstream of 
AFOs (including CAFOs) with direct 
access to surface water. Recent 
enforcement actions against direct 
access facilities have resulted in the 
assessment of tens of thousands of 
dollars in civil penalties. 

2. Other Discharges to Surface Waters 
a. Leaching to Groundwater. Leaching 

of land-applied pollutants such as 
nitrate dissolved into rainwater is a 
significant transport mHchanism for 
water soluble pollutants. In addition, 
leaking lagoons are a source of manure 
pollutants to ground water. Although 
m11nure solids purportedly "self-seal" 
lagoons to prevent groundwater 
contamination, some studies have 
shown otherwise. A study for the (owa 
legislature published in 1999 indicates 
thnt le11king is part of design standards 
for earthen lagoons and that all lagoons 
should be expected to leak. A 19Y5 
survey of hog and poultry lagoons in the 
Carolinas found that nP.arly two-thirrls 
of the 36 lagoons sampled had leaked 
into the groundwater. Even clay-lined 
lagoons have the potential to leak, since 
they can crack or break as they age, and 
can be susceptible to burrowing worms. 

In a three-yenr study (1988-1!:190) of 
clay-lined swine lagoons on the 
Delmarv11 PHninsula, researcher~ found 
that leachate fwm lagoons located in 
well-drained loamy sand had a severe 
impact on groundwater quality. 

Pollutant transport to groundwater is 
also groatcr in areas with high soil 
permeability and shallow water tablHs. 
Percolating water can transport 
pollutants to groundwater, as well as to 
surface waters via inter11ow. 
Contaminated groundwater can deliver 
pollutants to surface waters through 
hydrologic connections. Nationally, 
about 40 percent of the average annual 
stream flow is from groundwater. In the 
Chesapeake Bay watershed, tlte U.S. 
Ceological Survey (USGS) estimates that 
ahout h11lf of the nitrogen loads from all 
sources to nontidal streams and rivers 
originate from groundwater. 

h. Di.~chargt~ to the Air 11nd 
Subsequent Deposition. Discharges to 
air con occur as a result of volatilization 
or both pollutants already present in the 
manure and pollutants generated as tlte 
manure decomposes. Ammonia is very 
volatile, and can have significant 
impacts on water quality through 
atmosphHric deposition. OthP.r ways that 
manure pollutants can enter the air is 
from spray application methods for land 
applying manure and as particulates 
wind-borne in dust. Once ail'bome, 
these pollutants can find their way into 
nearhy stream~. rivers, 11nd lakes. The 
1998 National Water Quality Inventory 
indicates that atmospheric deposition is 
the third greatest cause of water quality 
impairment fof estuaries, and the fillh 
greatost cause of water quality 
imp11irment for lakes, ponds. and 
reservoirs. 

The degree of volatilization of manure 
pollutants it; dependent on the manure 
management system. For example, 
losses are greater when manure remains 
on the land surface rather than being 
incorporated into the soil, and are 
particularly high when spray 
application is performed. 
Environmental conditions such as soil 
acidity and moisture content also affect 
the extent of volatilization. Losses are 
reduced hy the presHnce of growing 
plants. Ammonia also readily volatilizes 
from lagoons. 

Particulate emissions from AFOs may 
include dried manure, feed, Hpithelilll 
cells, hair, and feathers. The airborne 
particles make up an organic dust, 
which includes endotoxin (thH toxic 
protoplasm liberated when a 
microorganism dies and disintegrates), 
adsorbed gases, and possibly stHroids. 
At least 50 percent of dust emissions 
from swine operations arc believed to be 

respirable (small enough to be inhaled 
deeply into the lungs). 

3. A National Study of Nitrogen Sources 
to Watersheds 

ln 1994, tl1e USGS analyzed nitrogen 
sources to 107 watersheds. Potential 
sources included manure (both point 
and nonpoint sourcP.s). fertilizers, point 
sources, and atmospheric deposition. 
The "manure" source estimatP.s include 
waste from both confined and 
unconfined animals. As may be 
expected, the USGS found that 
proportions of nitrogen originating from 
various sources differ according to 
climate, hydrologic conditions. land 
uso, population, and physical 
geography. Results of tlte analysis fo1· 
selected watersheds for the 1987 base 
year show that in some instances, 
m11nure nitrogen is a large portion of the 
total nitrogen added to the watershed. 
The study showed that, for following 
nine watersheds, more than 25 percent 
of nitrogen originates from manure: 
Trinity River, Texas; White River, 
Arkansas; Apalachicola River, Florida; 
Altamaha River, Georgia; Potomac 
River, Washington, D.C.; Susquehanna 
River, Pennsylvania; Platte River, 
Nebraska; Snake River, Idaho; and San 
Joaquin River. California. Of these, 
California, Texas, Florida, Arkansas, 
and Idaho have large populations of 
confined animals. 

4. State Level Studies of Feedlot 
Pollutants Reaching SurfacH Waters 

There are many studies demonstrating 
surface water impacts from animal 
feeding operations. These impacts have 
been documented for at lea~t the past 
decade. For example, in 19Y1, the U.S. 
Fish and Wildlife Service (FWS) 
reported on su~pe!:lHd impacts from a 
large number of cattle feedlots on Tierra 
Blanca Creek, upstream of the Buffalo 
Lake National Wildlife Refuge in tho 
Texas Panhandle. FWS found elevated 
aqueous concentrations of ammonia, 
chemical oxygen demand. coliform 
bacteria, chloride, nitrogen, and vol11tile 
suspended solids; they also found 
elovated concentrations of the feed 
additives copper and ?.inc in the creok 
sediment. 

According to Arkansas' 1Y96 Water 
Quality Inventory Report, a publication 
of the Arkansas Department of 
Environmental Protection, water in the 
Grand Neosho basin only partially 
supports aquatic life. Land uses tltere, 
primarily confined animal feeding 
operations including poultry production 
and pasture management, are major 
sources of nutrients and chronic high 
turbidity. PathogHns sampled in the 
Muddy Fork Hydrologic Unit Area, in 
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the Arkansas River basin, also exceed 
acceptable limits for primary contact 
recreation (swimming). This prohlem 
was repoa·ted in Ute 1994 water quality 
inventory, and it, too, was traced to 
extensive poultry, swine, and dairy 
operations in Ute Moore's Creek basin. 
Essentially, all parts of the 
suhwatershed are impacted by these 
activities. Currently, the Muddy Fork 
Hydrologic Unit Area Project is a USDA 
agricultmal assistance, technnlngy 
ta·ansfer, and demonstration project. A 
section 319 water quality monitoring 
operation is also ongoing in the 
hydrologic unit area. 

In 1997, the Hnosier Environmental 
Council documented the reduction in 
biodiversity due to AFOs in a study of 
three Indiana stream systems. That 
study found that waters downstream of 
animal feedlots (mainly hog and dairy 
operations) contained fewer fish and a 
limited number of species of fish in 
comparison wiUt reference sites. It also 
found excessive algal growili, alte!'ed 
oxygen content, and increased levels of 
ammonia, turbidity, pH, and total 
dissolved solids. 

C. What Are the Potential ond Oh11erved 
Impacts'( 

Pollutants in animal manures can 
impair surface waters. Sur:h 
impairments have resulted in fish kills; 
eutrophir:ation ond olgal blooms; 
contamination of shellfish, and 
subsequent toxin and pathogtm 
transmission up the food chain; 
increased turbidity and negative 
impacts to benthic organisms; and 
reduced biodiversity when rivers and 
streams become uninh<~bitable by 
residRnt species. These manure 
pollutants can also deteriorate soil 
quality and make it toxic tn plants. ln 
addition to these ecological impacts, 
pollutants in animal manures can 
prosent a range nf risks to human health 
when they contaminate drinking water 
or shellfish, and whon they are present 
in recreational waters. 

1. Ecological Impacts 
a. Fish KillR and Other Fishery 

lmpm:ts. Fish kills are one of the most 
dramatic impacts associated wiili 
manure reaching surface water. Spills, 
dry-weailier discharges, and runoff can 
carry pollutants in manure to rivers and 
streams and can result in serious fish 
kills. During the years 1987 through 
1997, at least 47 incidents offish kills 
have heen associated with hog manure. 
Another 8 fish kills were attrihuted to 
poultry wa11tR, and 2 wiili beet/dairy 
manure. An additional 20 fish kills werR 
associated with animal manure for 
which one specific animal type was not 

identified. These inr:idents were 
reportod by the lowa Department of 
Natural Resources, the Maryland 
Department of the Environment, the 
Natural Resources Defense Council, 
sRveral citizen's groups, and numerous 
newspapors. These incidents are not 
reflective of all states. In Illinois alone, 
records indicato that 171 fish kills 
attributable to manure discharges were 
investigated by Jllinois Environmental 
Protection Agency personnel between 
1 n79 and 1998. Thousands of fish are 
typically killed by one of these events. 

Ammonia is highly toxic to aquatic 
life and is a leading r:ause of fish kills. 
In a May 1997 incident in Wabasha 
County, Minnesota, ammonia in a dairy 
cattle manure discharge killed 16,500 
minnows and white suckers. Anunonia 
and other pollutants in m<Jnure exert a 
direct biochemical oxygen demand 
(flOD) on the receiving water. As 
ammonia is oxidized, dissolved oxygen 
is consumed. Moderate depressions of 
dissolved oxygen are associated with 
redur.ed species diversity, while more 
severe depressions can produce fish 
kills. 

Nitrites pose additional risks to 
aquatic life: if sediments are enriched 
with nutrients, the concentrations of 
nitrites on the overlying water may be 
raised enough to cause nitrite poisoning 
or "brown blood disease" in fish. 

Excess nutrients result in 
eutrophication (see section V.C.1.b, 
which follows). Eutrophication is 
associated with blooms of <1 variety of 
organisms that are toxic to both fish and 
humans. This include!! the estuarine 
dinoflagellate Pfiesteria piscicida, 
whil:h is implicated in several fish kills 
and fish disease events. Pfiesteria has 
been implicated as Ute primary 
causative agent of many major fish kills 
and fish disease events in North 
Carolina estuaries and coastal areas, as 
well as in Maryland and Virginia 
tributaries to the C:hP.sapeake Bay. In 
1997, hog operations were identified as 
a potential cause of a Pfiesteria outbreak 
in Norili Carolina rivers that resulted in 
450,000 fish killed. Also that same year, 
poultry operations were linked to 
J'fiesteria outbreaks in the Pokomoke 
River and Kings CreP.k (both in 
Maryland) and in the Chesapeake Bay, 
in which tens of thousands of fish were 
killed. 

The presence of estrogen and 
estrogen-like compounds in surface 
water has caused much concern. These 
hormones have heen found in animal 
manures and runoff from fields where 
manure has been applied. The ultimatP. 
fate of hormones in the environment is 
unknown, although early studies 
indicate that common soil or fecal 

haderia cannot metabolize estrogen. 
When present in high enough 
concentrations in the environment, 
hormones and oilier endocrine 
disruptors including pesticides are 
linked to reduced fertility, mutations, 
and the deaili of fish. Estrogen 
hormones have been implicated in 
widespread reproductive disorders in a 
variety of wildlife. There it; evidence 
that fish in some streams are 
experiencing endocrine disruption and 
Utat contaminants including pesticides 
may be the cause, though iliere is no 
evidence linking these effects to CAFOs. 

b. Eutrophication and Algal Growth. 
Eutrophication is the process in which 
phosphorus and nitrogen over-enrich 
water bodies and di~rupt the balance or 
life in that water body. As a result, the 
excess nutrients cause fast-growing 
algae blooms. The 1998 National Water 
Quality Inventory indicates that excess 
algal growth is the sevenili lP.ading 
~tressor in lakes, ponds, and reservoirs. 
Rapid growth of algae can lower the 
dissolved oxygen content of a water 
body to levels insufficient to suppol'l 
fish and invertebratos. Eutrophication 
can also affect phytoplankton and 
zooplankton population diversity, 
abundance, and biomass, and increaso 
the mortality rates nf aquatic species. 
Floating algal mats can reduce the 
penetration of sunlight in the water 
column and thereby limit growth of 
seagrass beds and other submerged 
vegetation. This in turn reduces fish and 
shellfish habitat. This reduction in 
submergRd aquatic vegetation adversely 
affects both fish and shellfish 
populations. 

Increased algal growth can also raise 
the pH ofwaterbodies, as algae r.onsume 
dissolved carbon dioxide to support 
photosynthesis. This elevated pH can 
harm U1e gill epithelium of aquatic 
organisms. The pH may then drop 
rapidly at night, when algal 
photosynthesis stops. In extreme cases, 
such pH fluctuations can severely strP.ss 
aquatic organisms. 

Eutrophication is also a factor in the 
growth of toxic microorganisms, such as 
cyanohacteria (a toxic algae) and 
Pfiesteria piscicida, which can affect 
human health as well. Decay of algal 
blooms and night-time respiration can 
further depress dissolved oxygen levels, 
potentially leading to fish kills and 
reduced biodiversity. In addition, toxic 
algae such as cyanobacteria release 
toxins as they diP., which can severely 
impact wildlife as well as humans. 
Researchers have dncumented 
stimulatinn of Pllesteda growth by 
swine effluent discharges, and have 
shown that thP. organism's growtll can 
be highly stimulated by both inorganic 
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and organic nitrogen and phosphorus 
enrichments. 

c. Wildlife Impacts. As noted earlier, 
rP.duction in submerged aquatic 
vegetation due to algal blooms is the 
leading cause of biological decline in 
Chesapeake Bay, adversely affecting 
both fish and shellfish populations. In 
marine P.(:osystems, blooms known as 
red or brown tides have caused 
significant mortality in marine 
mammals. In freshwater, cyanobacterial 
toxins have caused many incidents of 
poisoning of wild and domestic animals 
that have consumed impacted waters. 

Even with no visible signs of the algae 
blooms, shellfish such as oysters, clams 
and mussels can carry the toxins 
produced by some types of algae in their 
tissue. ShellJ1sh are filter feeders which 
pass large volumes of water over thoir 
gills. As a result, they can concentrate 
a broad range of microorganisms in their 
tissues. Concentration of toxins in 
shellfish provides a pathway for 
pathogen transmission to higher trophic 
organisms. Information is becoming 
available to assess the health effects of 
contaminated shellfish on wildlife 
receptors. Earlier this year, thP. death of 
over 400 California sea lions was linked 
to ingestion of mussels contaminated by 
a bloom of toxic algae. Previous 
incidents ast~odated the deHths of 
manatees and whales with toxic and 
harmful algae blooms. 

In August 1997, U1e National Oceanic 
and Atmospheric Administration 
(NOAA) released The 1995 National 
Shellfish Register of Classified Growing 
Wat!lrs. The register characterizes ilie 
status of 4,230 shellfish-growing water 
areas in 21 coastal states, reflecting an 
assessment of nearly 25 million acres of 
estuarine and non-estuarine waters. 
NOAA found that 3,404 shellfish areas 
had some level of impairment. Of these, 
110 (3 percent) were impaired to 
varying degrees by feedlots, and 280 (8 
percent) were impaired by "other 
agriculture" which could include land 
where manure is applied. 

Avian botulism and avian cholera 
have killed hundreds of thousands of 
migratory waterfowl in ilie past. 
Although outbreaks of avian botulism 
have occurred since the beginning of the 
(;entury, most occurrences have been 
reported in ilie past twenty years, which 
coincides with the trend toward fewer 
and larger AFOs. The connection 
between nutrient runoff, fish kills, and 
subsequent outbreaks of avian botulism 
was made in 1999 at California's Salton 
Sea, when almost 8 million fish died in 
one day. The fish kill was associated 
with runoff from t;urrounding farms, 
which carried nutrients and salts into 
the Salton Sea. Those nutrients caused 

algae blooms which in tum lead to largP. 
and sudden fish kills. Since ilie 1999 
die off, the number of endangered 
brown pelicans infected with avian 
botulism increased to about 35 birds a 
day. [n addition, bottom feeding birds 
can be quite susceptible to metal 
toxicity, because they are attracted to 
shallow feedlot wastewater ponds and 
waters adjacent to feedlots. Metals can 
remoin in aquatic ecosystems for long 
periods of time because of adsorption to 
suspended or bed sediments or uptake 
by aquatic biota. 

Reduction in biodiversity due to 
AFOs has been documented in a 1997 
study of three Indiana stream systems. 
That study shows that waters 
downstream of animal feedlots (mainly 
hog and dairy operations) contained 
fewer fish and a limited number of 
species of fish in comparison with 
reference sites. The study also found 
excessive algal growth, altered oxygen 
content, and increased levels of 
ammonia, turbidity, pH, and total 
dissolved solids. Multi-generation 
animal studies have found decreases in 
birth weight, post-natal growth, and 
organ weights among mammals 
prP.natally exposed to nitrite. Finally, 
hormones and pesticides have been 
implicated in widespread reproductive 
disorders in a variety of wildlife. 

d. Other Aquatic Ecosystem 
imbalances. Changes to the pH balance 
of surface water also threaten the 
survival of the fish and other aquatic 
organisms. Data from Sampson County, 
North Carolina show that "ammonia 
rain" ha~ increased as the hog industry 
has grown, with ammonia levels in rain 
more than doubling between 1985 and 
1995. rn addition, excess nitrogen can 
contribute to water quality decline by 
increasing tl1e acidity of surface waters. 

In fresh wale1'S, inc1'easing salinity can 
also disrupt the balance of the 
ecosystem, making it difficult fol' 
resident species to remain. Salts also 
contribute to the degradation of 
drinking water supplies. 

Trace clements (e.g., arsenic, copper, 
selenium, and zinc) may also present 
ecological risks. Antibiotics, pesticides, 
ond hormones may have low-level, long
term ecosystem effects. 

2. Drinking Water Impacts 
Nitrogen in manure is easily 

transformed into nitrate form, which 
can be transported to d.J·inking water 
sources and present a range of health 
risks. In 1990. PA found that nitrate i~ 
the most widespread agricultural 
contaminant in drinking water wells, 
and eslirnatP.d that 4.5 million people 
are exposed to elevated nitrate levels 
from wells. In 1995, several private 

wells in North Carolina were found to 
be contaminated with nitrates at levels 
10 times higher Ulan the State's healili 
standard; this contamination was linked 
with a nearby hog operation. The 
national primary drinking water 
standard (Maximum Contaminant Level, 
or MCL) for nitrogen (nitrate, nitrite) is 
10 milligrams por liter (mg/L). ln 1982, 
nitrate levels greater than 10 mg/L were 
found in 32 percent of the wells in 
Sussex County, Delaware; these levels 
wP.re assu(;iated with local poultry 
operations. In southeastern Delaware 
and the Eastern Shore of Maryland, 
where poultry production is prominent, 
over 20 percent of wells were found to 
have nitrate levels exceeding 10 mg/L. 
Nitrate is not removed by conventional 
drinking water treatment processes. Its 
removal requires additional, relatively 
expensive treatment units. 

Alguo blooms triggered by nutrient 
pollution can affect drinking water by 
clogging treatment plant intakos, 
producing objectionable tastes and 
odors, and increasing production of 
harmful chlorinated byproducts (e.g., 
trihalomeilianes) by reacting with 
chlorine used to disinfect drinking 
water. As aquatic bacteria and other 
microorganisms degrade the organic 
matter in manure, they consume 
dissolved oxygen. This can lead to foul 
odors and reduce the water's value as a 
source of drinking water. Increased 
organic matter in drinking water sources 
can also lead to excessive production of 
harmful chlorinated byproducts, 
resulting in higher drinking water 
treatment costs. 

Pathogens can also threaten drinking 
water sources. Surf act! waters are 
typically expected to be more prone 
than groundwater to contamination hy 
pailiogens such as Escherichia coli and 
Cryptosporidium parvum. However, 
groundwater in areas of sandy soils, 
limet~tone formations, ur sinkholes are 
particularly vulnerable. In a 1997 survey 
of drinking water standard violations in 
six states over a four-year period, the 
U.S. General Accounting Office noted in 
its 1997 report Drinking Water: 
Information on the Quality of Water 
Found at Community Water Systems 
and Private Wells that bacterial standard 
violations occurred in up to 6 percent of 
community water systems each yeHr and 
in up to 42 percent of private wells. 
(Private wells are more prone than 
public wells to contamination, since 
they tend to be shallower and therefore 
more susceptible to contaminants 
leaching from the surfac!!.) In r.ow 
pasture areas of Door County, 
Wisr.onsin, where a thin topsoil layer is 
underlain by fractured limestone 
bedrock. groundwater wells have 
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commonly been shut down due to high 
bacteria levels. 

Each of these impacts can result in 
increased drinking water treatment 
costs. For example, California's Chino 
Basin estimates a cost of over $1 million 
per year to remove the nitrates from 
drinking water due to loadings ftom 
local dairies. Salt load into the Chino 
Basin from local dairies is over 1,500 
tons per year, and the cost to remove 
that salt by the drinking water treatment 
system ranges from $320 to $690 for 
every ton. In Iowa, Des Moines Water 
Works planned to spend approximately 
$5 million in the early 1990's to install 
a treatment system to remove nitrates 
from their main sources of drinking 
w11ter, the Raccoon and Des Moines 
Rivers. Agriculture was cited as a major 
source of the nitrate contamination, 
although the portion attributable to 
animal waste is unknown. In Wisconsin, 
the City of Oshkosh has spent an extra 
$:10,000 per year on copper sulfate to 
kill the algae in the watel' it draws from 
Lake Winnebago. The thick mats of 
algae in the lake have been attributed to 
excess nutrients from manure, 
commercial fertilizers, and soil. In 
Tulsa, Oklahoma, excessive algal growth 
in Lake Eucha is associated with poultry 
f11rming. The city spends $100,000 per 
year to address taste and odor prohlems 
in the drinking water. 

3. Human Health Impacts 
Human and animal health impacts are 

primarily associated with drinking 
contaminated water, contact with 
contaminated water, and consuming 
contaminated shellfish. 

a. Nutrients. The main hazard to 
human health from nutrients is elevated 
nitrate levels in drinking water. In 
particular, infants are at risk from 
nitrate poisoning (also referred to as 
methemoglobinemia or "blue baby 
syndrome"), which results in oxygen 
starvation and is potentially fatal. 
Nitrate toxicity is due to its metabolite 
nitrite, which is formed in the 
environment, in foods, 11ml in the 
human digestive system. In addition to 
blue baby syndromo, low blood oxygen 
due to methemoglobinemia has also 
been linked to birth defects, 
miscarriages. and poor health in 
hum11ns and animals. These effects are 
exacerbated by concurrent exposure to 
many species of bacteria in water. 

Studies in Australia compiled in a 
1993 review by Bruning-Fann and 
Kaneene showed an increased risk of 
congenital malformations with 
consumption of high-nitrate 
groundwater. Multi-generation animal 
studies have found decreases in birth 
weight and post-natal growth and organ 

weights associated with nitrite exposure 
among prenatally exposed mammals. 
Nitrate-and nitrite-containing 
compounds also have the ability to 
cause hypotension or circulatory 
collapse. Nitrate metabolites such as N
nitroso compounds (especially 
nitrosamines) have been linked to 
severe human health effects such as 
gastric cancer. 

Eutrophication can also affect human 
health by enhancing growth of harmful 
algal bloom~ that release toxins as they 
die. In marine ecosystems, harmful algal 
blooms such as red tides can result in 
human health impacts via shellfish 
poisoning and recreational contact. In 
freshwater, blooms of cyanobacteria 
(blue-green algae) may pose a serious 
he11lth hazard to humans via water 
consumption. When cyanobacterial 
blooms die or are ingested, they release 
water-soluble compounds that are toxic 
to the nervous system and liver. Algal 
blooms can also increase production of 
harmful chlorinated byproducts (e.g., 
trihalomethnnos) by reacting with 
chlorine used to disinfect drinking 
water. These substances can result in 
increased health risks. 

b. Pathogens. Livestock manure has 
been identified as a potential soun:e of 
pathogens by public health officials. 
Humans may be exposed to pathogens 
via consumption of contaminated 
drinking water and shellfish, or by 
contact and incidental ingestion during 
recreation in contaminated waters. 
Relatively few microbial agents are 
responsible for the majority of human 
disease outbreaks from water-based 
exposure routes. Intestinal infections are 
the most common type of waterborne 
infection, and affect the most people. A 
May, 2000 outbreak of Escherichia coli 
0157:H7 in Walkerton, Ontario resulted 
in at least seven deaths and 1,000 cases 
of intestinal problems; public health 
officials theorize that flood waters 
washed manure contaminated with E. 
coli into the town's drinking water well. 

A study for the period 1989 to 1996 
revealed that infections caused by the 
protozoa Giardia sp. and 
Cryptosporidium parvum were the 
leading cause of infectious water-horne 
disease outbreaks in which an agent was 
identified. C. parvum is particularly 
associated with cows, and can produce 
gast.rointestinal illness, with symptoms 
such as severe diarrhea. Healthy people 
typically recover relatively quickly from 
gastrointestinal illnesses such as 
cryptosporidiosis, but such diseases can 
be fatal in people with weakened 
immune systems. This subpopulation 
indudes children, the elderly, people 
with HlV inJection, chemotherapy 
pntients, and those taking medic11tions 

that suppress the immune system. [n 
Milwaukee, Wisconsin in 1993, C. 
parvum contamination of a public water 
supply cnused more than 100 deaths 
and an estimated 403,000 illnesses. The 
source was not identified, but possible 
sources include runoff from cow 
manure application sites. 

In 1999, an E. coli outbreak occurred 
at the Washington County Fair in New 
York State. This outbreak, possibly the 
largest waterborne outbreak of E. coli 
0157:H7 in U.S. history, took the lives 
of two fair attendees and sent 71 others 
to the hospital. An investigation 
identified 781 persons with confirmed 
or suspected illness related to this 
outbreak. The outhrP.ak is thought to 
have been caused by contamination of 
the Fair's Well 6 by either a dormitory 
septic system or manure runoff from the 
nearby Youth Cattle Barn. 

Contact with pathogens during 
recreational activities in surface water 
can also result in inJections ofthe skin, 
eye, ear, nose, nnd throat. [n 1!)89, ear 
and skin infections and intestinal 
illnesses were reported in swimmers as 
a result of discharges from a dairy 
operation in Wisconsin. 

As discussed in the previous section, 
excess nutrients result in 
eutrophication, which is associated with 
the growth of a variety of organisms that 
are toxic to humans either through 
ingestion or contact. This includes the 
estuarine dinoflagellate Pfiesteria 
pisdcida. While Pfiesteria is primarily 
associated with fish kills and fish 
disease events, the organism has also 
been linked with human health impacts 
through dermal exposure. Researchers 
working with dilute toxir: r:ultures of 
Pfiesteria exhibited symptoms such as 
skin sores, severe headache:~, blurred 
vision, nausen/vomiting, sustained 
difficulty breathing, kidney and liver 
dysfunction, acute short-term memory 
loss, and severe cognitive impairment. 
People with heavy environmental 
exposure have exhibited symptoms as 
well. In 11 1 !l98 study, such 
environmental exposure was 
definitively linked with cognitive 
impairment, and less consistently 
linked with physical symptoms. 

Even with no visible signs of the algae 
blooms, shellfish such as oysters, clams 
11nd mut;sels can carry the toxins 
produced by some types of algae in their 
tissue. These can then affect people who 
eat the contaminated shellfish. The 1995 
National Shellfish Register of Classified 
Growing WlltP.rs published by the 
National Oceanic and Atmospheric 
Administration (NOAA) identifies over 
100 shellfish bed impairments (shellfish 
not approved for harvest) due to 
feP.dlots. 
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c. Trace Elements. Some of the trace 
elements in manure are essential 
nutrients for human physiology; 
however, they can induce toxicity at 
elevated concentrations. These elements 
include the feed additives zinc, arsenic, 
copper, and selenium. Although these 
elements are typically present in 
relatively low concentrations in manure, 
they are of concern because of their 
ability to persist in the environment and 
to bioconcentrate in plant and animal 
tissues. These elements could pose a 
hazard if man me is overapplied to land. 

Trace elements are assoc1ated with a 
variety of illnesses. For example, arsenic 
is carcinogenic to humans, based on 
evidence from human studies; some of 
these studies have found increased skin 
canner and mortality from multiple 
internal organ cancers in populations 
who consumed drinking wator with 
high levels of inorganic arsenic. Arsenic 
is also linked with noncancer effects, 
including hyperpigmentation and 
possible vasculal' complications. 
Selenium is associated with liver 
dysfunction and loss of hair and nails, 
and zinc can result in changes in copper 
and iron balances, particularly copper 
deficiency anemia. 

d. Odors. Odor is a significant 
concern because of its documented 
effect on moods. such as increased 
tension, depression, and fatigue. Odor 
also has the potential for vector 
attraction, and has been associated with 
a negative impact on property values. 
Additionally, many of the odor-causing 
compounds in manure can cause 
physical health impacts. For example, 
hydrogen sulfide is toxic, and ammonia 
gas is a nasal and respiratory irritant. 

4. Recreational Impacts 
As discussed above, CAFO pollutants 

contribute to the increase in turbidity, 
increase in eutrophication and algal 
blooms, and reduction of aquatic 
populations in rivers, lakes, and 
estuaries. Impaired conditions interfere 

with recreational activities and aesthetic 
enjoyment of these water bodies. 
Recreational activities include fishing, 
swimming, anrl boating. Fishing is 
reduced when fish populations 
decrease. Swimming is limited by 
increased risk of infection when 
pathogens are present. Boating and 
aesthetic enjoyment decline with the 
decreased aesthetic appeal caused by 
loss of water clarity and water surfaces 
dogged by alga~t, Thes~t impacts are 
more fully discussed in Section XI of 
this preamble. 

VI. What Are Key Characteristics of the 
Livestock and Poultry Industries? 

A. Introduction 11nd Overview 

1. Total Number and Size of Animal 
Confinement Operations 

USDA reports that there were 1.1 
million livestock and poultry farms in 
the United States in 1997. This number 
includes all operations that raise beef, 
dairy, pork, broilers, egg layers, anrl 
turkeys, and includes both confinement 
and non-confinement (grazing and 
rangefed) production. Only operations 
that raise animals in confinement will 
be subject to today's proposed 
regulations. 

For many of the animal sectors, it is 
not possible to precisely determine what 
proportion of the total livestock 
operations are confinement operations 
and what proportion are grazing 
operations only. Data on the number of 
beef and hog operations that raise 
animals in confinement are available 
from USDA. Since mo11t large dairies 
have milking parlors, EPA assumes that 
all dairy operations are potentially 
confinemtmt operations. ln the poultry 
sectors, there are few small non
confinement operations and EPA 
assumes that all poultry operations 
confine animals. EPA's analysis focuses 
on the largest facilities in these sectors 
only. 

Using available 1997 data from USDA, 
EPA estimates that there are about 
376,000 AFOs that raise or house 
animals in confinement, as defined by 
the existing regulations (Table 6-1). 
Table 6-1 presents the estimated 
number of AFOs and the corresponding 
animal inventories for 1997 across select 
size groupings. These estimates are 
based on the number of''animal units" 
(AU) as defined in the existing 
regulations at 40 CFR 122, with the 
addition of the revisions that are being 
proposed for immature animals and 
chickens. Data shown in Table 6-1 aro 
grouped by operations with more than 
1,000 AU and operations with fewer 
than 300 AU. 

As shown in Table 6-1, there were an 
estimated 12,660 AFOs with more that 
1,000 AU in 1997 that accounted for 
about 3 percent of all confinement 
oporation. In most sectors, these larger· 
sized operations account for the 
majority of animal production. For 
example, in the beef, turkey and egg 
laying sectors, operations with more 
than 1,000 AU accounted for more than 
70 percent of all animal inventories in 
1997; operations wiUt more than 1,000 
AU accounted for more than 50 percent 
of all hog, broiler, and heifer operations 
(Table 6-1). In contrast, operations wiU1 
fewer than 300 AU accounted for 90 
pen:ent of all operations, hut a relatively 
smaller share of animal production. 

USDA personnel have reviewed the 
data and assumptions used to derive 
EPA's estimates of the number of 
confinement operations. Detailed 
iniormation on how EPA estimated the 
number of AFOs that may be subject to 
today's proposed regulations can be 
found in the Development Document for 
the Proposed Revisions to the National 
Pollutant Discharge Elimination System 
Regulation and the Effluent Guidelines 
fof Concentrated Animal Feeding 
Operations (referred to as the 
"Development Document"). 

TABLE 6-1.-NUMBER OF AFOS AND ANIMAL ON-SITE. BY SIZE GROUP, 1997 

Sector/Size category 

Cattle ........................................................................................... . 
Veal .............................................................. .. ............................. . 
Heifers ......................................................................................... . 
Dairy ............................................................................................ . 
Hogs: GF2 .............................................................................. .. .. . 
Hogs: FF 2 .. ............................. ~ . .................... .............. ~ .............. .. 

Broilers ........................................................................................ . 
Layers: wet 3 . .................. .... .. .... .......... ........ ............. ...... ..... ....... .. 

Layers: dry 3 ................................................... . .......... ... ........ ... .... . 

Turkeys ....................................................................................... . 

Total 
AFOs 

>1000 AU 
1 <300AU 

(Number of operations) 

106,080 
850 

1,250 
116,870 

53,620 
64,260 
34,660 

3,110 
72,060 
13,720 

2,080 
10 

300 
1,450 
1,670 
2,420 
3,940 

50 
590 
370 

102,000 
640 
200 

109,740 
48,700 
54,810 
20,720 

2,750 
70,370 
12,020 

Total >1000 AU <300 AU 

(Number of animals, 1000's) 

26,840 
270 
850 

9,100 
18,000 
38.740 

1,905,070 
392,940 
392,940 
112,800 

22,790 
10 

450 
2.050 
9,500 

21,460 
1,143,040 

275,060 
275,060 
95,880 

2,420 
210 
80 

5,000 
2,700 
5,810 

476,270 
58,940 
58,940 
2,260 

~------~------~------~------~----~~-----
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TABLE 6--1.-NUMBER OF AFOS AND ANIMAL ON-SITE, BY SIZE GROUP, 1997-Continued 

Sector/Size category Total >1000 AU <300 AU Total >1000 AU <300 AU 
AFOs 1 

Total• ··-·········- ··················--··········--····································· 375,700 12,660 336,590 NA NA NA 

Source: Derived by USDA from published USDAINASS data, including 1997 Census of Agriculture. In some cases, available data are used to 
interpolate data for some AU size categories (see EPA's Development Document). Data for veal and heifer operations are estimated by USDA. 
Totals may not add due lo rounding. , 

'As defined for the proposed CAFO regulations, one AU is equivalent to: one slaughter or feeder cattle. calf or heifer; 0.7 mature dairy cattle; 
2.5 hogs (over 55 pounds) or 5 nursery pigs; 55 turl<eys; and 100 chickens regardless of the animal waste system used. 

2 "Hogs: FF" are farrow-finish (includes breeder and nursery pigs); "Ho~s: GF" are grower-finish only. 
3 "Layers: wet" are operations with liquid manure systems; "Layers: dry ' are operations with dry systems. 
• "Total AFOs" eliminates double counting of operations with mixed animal types. Based on survey level Census data for 1992, operations with 

mixed animal types account for roughly 25 percent of total AFOs. 

2. Total Number of CAFOs Subject to 
the Proposed Regulations 

Table 6-2 presents the estimated 
number of operations that would be 
defined as a CAPO under each of the 
two regulatory alternatives being 
proposed. The "two-tier structure" 
would define as CAFOs all animal 
feeding operations with more than 500 
AU. The "three-tier structure" would 
define as CAFOs all animal feeding 
operations with more than 1,000 AU 
and any operation with more than 300 
AU. if they meet certain "risk·based'' 
conditions, as defined in Section VII. 
Table 6-2 presents the estimated 
numbec of CAFOs in terms of number of 
operations with more than 1 ,000 AU 
and operations fur each co-proposed 
middle category (operations with 

between 500 and 1 ,001> AU and between 
300 and 1,000 AU, respectively), 

Based on available USDA data for 
1997, EPA estimates that both proposed 
alternative structures would regulate 
about 12,660 operations with more than 
1,000 AU. This estimate adjusts for 
operations with more than a single 
animal type. The two alternatives differ 
in the mallller in which operations with 
less than 1,000 AU would be defined as 
CAFOs and, therefore, subject to 
regulation, a~ described in Section VII. 
As shown in Table 6-2, in addition to 
the 12,660 facilities with more than 
1 ,ooo AU, the two-tier structure at 500 
AU threshold would regulate an 
additional 12,8BO operations with 
between 500 and 1,000 AU. Including 
operations with more than 1 ,000 AU, 
the two-tier structure regulates a total of 

25,540 AFOs that would be subject to 
the proposed regulations (7 percent of 
all AFOs), 

Under the three-tier stfucture, an 
estimated 39,330 operations would be 
subject to the proposed regulations (10 
percent of all AFOs), estimated as the 
total number of animal confinement 
operations with more than 300 AU. See 
Table 6-1. Of these, EPA estimates that 
a total of 31,930 AFOs would be dofined 
as CAFOs (Y percent of all AFOs) and 
would need to obtain a permit (Table 6-
2), while an estimated 7,400 operations 
would certify that they do not need to 
obtain a permit. Among those 
operations needing a permit. an 
estimated 19,270 operations have 
between 300 to 1,000 AU. For more 
information, soe the Economic Analysis. 

TABLE 6-2. NUMBER OF POTENTIAL CAFQS BY SELECT REGULATORY ALTERNATIVE, 1997 

"Two-tier'' "Three-
Sector/Size category Tier'' 

>300 AU >500 AU >750AU >300 AU >500 AU >750AU >300 AU 

(#Operations) (%Total) (") (%Total) 

Cattle ................ · · · ·· ~··· ......................... ' ............. 4,080 3,080 2,480 4 3 2 3,210 3 
Veal ••••••• •••••••••••••• • ••••••~ouoo ooooo oo o oooooooo••••oo ••••• • • • • • 210 90 40 25 10 4 140 16 
Heifers ··················-···················-····· .. ···•-"········· ..... 1,050 800 420 84 64 34 980 78 
Dairy •••t••·································· .... ····················•..o• 7,140 3,760 2,260 6 3 2 6,480 6 
Hogs: GF 1 ........................................................... 4,920 2,690 2.300 9 5 4 2,650 5 
Hogs: FF 1 

ooooooooooo-oooooo·ouoooo••-•••• I OO+ooooo••o•oo o oooOO oOO O 9.450 5,860 3,460 15 9 5 5,700 9 
Broilers oooooooo o oooOo • ooOOo o o o o O Oo • o ••••• •••••••••• • ••uOo o oooooo o oo 14,140 9,780 7,780 41 26 22 13,740 39 
Layers: wet 2 .... . . . ............................. . ... . ............ 360 360 210 12 12 7 360 12 
Layers: dry 2 ..................................................... 1,690 1,280 1,250 2 2 2 1,650 2 
Turkeys ......................................................... -. 2,100 1,280 740 15 9 5 2,060 15 

Total 3 ........................................................... 39,320 25,540 19,100 10.5 6.6 5.1 31,930 8.5 

Source: See Table ~1. 
'FF=farrow-frnish (includes breeder and nursery pigs); GF=9,rower finish. 
2 "Layers: wet" are operations with liquid manure systems. · Layers: dry" are operations with dry systems. 
3"Total" eliminates double counting of operations with mixed animal types (see Table ~1). 

EPA estimated the number of 
operAtions that may be defined as 
CAFOs under th!! threH-tier structure 
using available information and 
compiled data from USDA, State 
Extension experts, and agricultural 
professionals. These estimates rely on 
information about the percentage of 

operations in each sector that would be 
impacted by the "risk-based" criteria 
described in Section VII. In some <.:ases, 
thit~ information is available on a state 
or regional bat;is only and is 
extrapolated to all operations 
nationwide. EPA's estimates reflect 
information from a majority of 

professional experts in the field. Greater 
weight is giveri to information obtained 
by State Extension agents, since they 
have broader knowledge of the industry 
in their state. More detailed information 
on how EPA estimated the number of 
operations that may be affected by the 
proposed regulations under the three-
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tier strudure is availablfl in the 
rulemaking record and in the 
Development Document. 

EPA is also requesting comment on 
two arlditional options for the sr.ope of 
the rule. One of these is an alternative 
two-tier structure with a threshold of 
750 AU. Under this option, an estimated 
19,100 operations, adjusting for 
operations with more than a single 
animal type, would be defined as 
CAFOs. Thi~ represents about 5 percent 
of all CAFOs, and would affect an 
estimated 2,930 beef, veal, and hflifer 
operations, 2,260 dairies, and 5,750 
swine and 9,9RO poultry operations 
(including mixed operations). Under the 
other alternative, a variation of the 
three-tier structure being co-proposed 
today, the same 39,320 operations with 
300 AU or greater would potentially he 
defined as CAJ<'Os. However, the 
certifi(;ation (:undilions for being 
defined as a CAFO would be different 
for operations with 300 to 1,000 AU (as 
described later in Section VII). EPA has 
not estimated how many operations 
would be defined as CAFOs under this 
alternative three-tier approach, although 
EPA expects that it would be fewer than 
the 31,930 estimated for the three-tier 
approach being proposed today. If after 
considering comments, EPA decides to 
further explore this approach, it will 
conduct a full analysis of the number of 
potentially affected operations. 

EPA does not anticipate that many 
AFOs with less than 500 AU (two-tier 
strur.ture) or 300 AU (three-tier 
structure) will be subject to the 
proposed requirements. In the past 20 
years, EPA is aware of very few AFOs 
that have been designated as CAFOs. 
Based on available USOA analyses that 
measure excessive nutrient application 
on cropland in some production areas 
and other farm level data by sector, 
facility size and region, EPA estimates 
that designation may bring an additional 
50 operations under the proposed two
tier structure each year nationwide. EPA 
assumed this estimate to be cumulative 
such that over a 10-year period 
approximately 500 AFOs may become 

designated as CAJ<'Os and therefore 
subject to the proposed regulations. EPA 
expects these operations to consist of 
beef, dairy. farrow-finish hog, bwiler 
and egg laying operations that are 
determined to be significant 
contributors to water quality 
impairment. Under the three-tier 
structure, EPA estimates that fewer 
operations would be designated as 
CAFOs, with 10 dairy and hog 
operations may be designated each year, 
or 100 operations over a 10-year period. 
Additional information is provided in 
the Economic Analysis. 

HI' A expects that today's proposed 
regulations would mainly affe«:t 
livestock and poultry operations that 
confine animals. In addition to CAFOs, 
however, the proposed regulations 
would also affect businesses that 
contract out the raising or finishing 
production phase to a CAFO but 
exercise "substantial operational 
control" over Ute CAFO (as described in 
Section VII.C.6). 

EPA expects that affected businesses 
may include packing plants and 
slaughtering facilities that enter into (l 
production contract with a CAFO. 
Under 11 produdion contract. a 
contractor (such as a processing firm, 
feed mill, or other animal feeding 
operation) may either own the animals 
and/or may maintain control over the 
type of production practices used by tho 
CAFO. Processor firms that enter into a 
marketing contract with a CAFO are not 
expected to be subject to co-permitting 
roquirements since the mechanism for 
"substantial ope1·ational control" 
generally do not exist. Given the types 
of contract arrangements that are 
mmmon in the hog and poultry 
industries, EPA expects that packers/ 
slaughterers in these sectors may bfl 
subject to the proposed co-permitting 
requirements. 

As discussed later in Sections VI.D.l 
and VI.E.1, EPA estimates that 94 meat 
pa(:king plants that slaughter hogs and 
270 poultry processing facilities may be 
subject to the proposed co-permitting 
requirements, Other types of processing 

firms, such as further processors, food 
manufacturers, dairy cooperatives, and 
renderers, are not expected to be 
affected by the co-permitting 
requirements since these operations are 
further up the marketing chain and do 
not likely contract with CAFOs to raise 
animals. Fully vertically integrated 
companies (e.g., where the packer owns 
the CAFO) are not expected to require 
a co-permit since the firm as the owner 
of the CAFO would require only a single 
permit. EPA solicits comment on these 
assumptions as part of today's 
rulemaking proposal. EI'A also expects 
that non-CAFO, crop farmers who 
rflceive manure from CAFOs would be 
affected under one of the two co
proposed options relating to offsite 
management of manure (see Section 
VII). 

Arlditional information is provided in 
the Economic: lmpad Analysis of 
Proposed Effluent Limitations 
Guidelines and National Pollutant 
nischarge Elimination System for 
Concentrated Animal Feeding 
Operations (referred to as "Economic 
Impact Analysis"). 

3. Manure and Manure Nutrients 
Generated Annually at AFOs 

USDA's National Resources 
Consorvation Service (NRCS) estimates 
that 128.2 billion pounds of manure are 
"available for land application from 
confined AU" from the major livestock 
and poultry sectors. EPA believes these 
estimates equate to the amount of 
manure that is generated at animal 
feeding operations sin<:e USDA's 
methodology accounts for 11ll manure 
generated at confinement facilities. 
USDA reports that manure nutrients 
available for land application totaled 2.6 
billion pounds of nitrogen and 1.4 
billion pounds of phosphorus in 1997 
(Table 6-3). USDA's estimates do not 
include manure generated from other 
animal agricultural operations, such as 
sheep and lamb, goats, horses, and other 
farm animal spedes. 

TABLE 6-3. MANURE AND MANURE NUTRIENTS "AVAILABLE FOR LAND APPLICATION", 1997 

USDA estimates: "available for 
application" from confined AU" • 

Sector 
Total 

manure 

(bill. lbs} 

Cattle< .................................................................................. 32.9 
Dairy ..................................................................................... 45.5 
Hogs .......................................................................... "......... 16.3 
All Poultry . ......... ........... ...... ... . . . ........ .. .. .... .. ... ............. ... .. .... . 33.5 

Total Total 

nitrogen phos-
phorus 

(Million pounds) 

521 362 
636 244 
274 277 

1,153 554 

EPA estimates: Percentage share by facility 
size group• 

>1000 
AU >750 AU >500 AU >300AU 

(Percent of total manure nutrients applied) 

83 85 86 90 
23 31 37 43 
55 63 69 78 
49 66 77 90 
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TABLE 6-3. MANURE AND MANURE NUTRIENTS "AVAILABLE FOR LAND APPLICATION", 1997-Continued 

USDA estimates: "available for EPA estimates: Percentage share by facility 
application" from confined AU" • size group" 

Sector Total Total Total phos- >1000 >750 AU >500 AU >300AU manure nitrogen phorus AU 

Total .............................................................................. 128.2 2,583 1,437 49 58 64 72 

Source: 
• Manure and nutrients are from USDNNRCS using 1997 Census of Agriculture and procedures documented developed by USDA. Numbers 

are "dry state" and reflect the amount of manure nutrient "available for application from confined AU" and are assumed by EPA to coincide with 
manure generated at confined operations. 

t>Percentage shares are based on the share of animals within each facility size group for each sector (shown in Table 6-1) across three facility 
size groups. 

c"Cattle" is the sum of USDA's estimate for livestock operations "with fattened cattle" and "with cattle other than fattened cattle and milk 
cows." 

The r:ontrihution of manure and 
manure nutrients varies by animal typH. 
Table 6-3 shows that the poultry 
industry was the largest prorlucer of 
manure nutrients in 1997, accounting 
for 45 percent (1.2 billion pounrls) of all 
nitrogen and 39 percent (0.6 billion 
pounds) of all phosphorus available for 
land application that year. Among thtl 
poultry t;et:lors, EPA estimates that 
approximately 55 percent of all poultry 
manure was generated by broilers. while 
layers generated 20 percent and turkeys 
generated 25 percent. The dairy 
industry was the second largest 
producer of manure nutrients, 
generating 25 pen.:ent (0.6 billion 
pounds) of all nitrogen and 17 percent 
(0.2 billion pounds) of all phosphorus 
(Table 6-3). Togethor, the hog and beef 
sectors accounted for about one-fourth 
of all nitrogen anrl nearly 40 percent of 
all phosphorus from manure. 

Table 6-3 shows EPA's estimate of the 
relativfl contribution of manure 
generated by select major facility sizH 
groupings. including coverage for all 
operations with more than 1,000 AU, all 
operation!! with more than 750 AU or 
500 AU (two-tier structure), and all 
operations with more than 300 AU 
(threH-tier structure). EPA estimated 
these shares based on the share of 
animals within each facility size group 
for each sector, as shown in Table 6-1. 
Given the number of AFOs that may bfl 
defined as CAFOs and subject to the 
proposed regulations (Table 6-1), EPA 
estimates that the proposed effluent 
guidHlines and NPDES regulations will 
regulate 5 to 7 percent (two·tier 
structure) to 10 percent (three-tier 
structure) pHr«:Hnt of AFOs nationwide. 
Coverage in terms of manure nutrients 
generated will vary by the proposed 
regulatory approach. As shown in Table 
6-3, under tho 500 AU two-tiHr 
structure, EPA HStimates that the 
proposed requirements will capture 64 
percent of all CAFO manurH; under the 
750 AU two-tier structure, EPA 

estimates that the proposed 
rHquirements will capture 58 percent of 
all CJ\FO manure. Under the three-tier 
structure, f!:P A estimates that the 
proposed requirements will capture 72 
percent of all CAFO manure generated 
annually (Tahle f\-3). Thtl majority of 
tltis coverage (49 percent) is attributable 
to regulation of operations with more 
than 1,000 AU. 

Additional information on the 
mnstituents found in livestock and 
poultry manure and wastewater is 
described in Section V. Information on 
USDA's estimates of nutrients available 
for land application and on the relative 
consistency of manure for the main 
animal types is provided in the 
Development Document. 

B. Beef Subcategory 

1. GenHral Industry Characteristics 
CaLLie leedlots are identified under 

NAICS 112112 (SIC 0211, beef cattle 
feedlots) and NAICS 112111, beef cattle 
ranching anrl farming (SIC 0212, beef 
caltle, except feedlots). This sector 
r:omprises establishments primarily 
engaged in feeding cattle and calves fof 
fattening, including beef cattle feedlots 
and feed yards (except stockyards for 
transportation). 

The beef cattle industry can be 
divided into four separate producer 
segments: 

• Feedlot operations fatten or 
"finish" feeder cattle prior to slaughter 
and constitute the final phase of fed 
cattle production. Calves usually begin 
the finiRhing stage after 6 months of age 
or after reaching at least 400 pounds. 
Cattle are typically hold for 150 to 180 
days and weigh between 1,150 to 1,250 
pounds (for steers) or 1,050 to t, 150 
pounds (for heifers) at slaughter. 

• Veal operations raise male dairy 
calves for slaughter. The majority of 
calves are "special fed" or raised on a 
low-fiber diet unlit about 16 to 20 weeks 
of age, when they weigh about 450 
pounds. 

• Stocker or lwckgrounding 
operations coordinate the flow of 
animals from breeding operations to 
feedlots by feeding calves after weaning 
and before they enter a feedlot. Calves 
are kept between 60 days to 6 months 
or until they reach a weight of about 400 
pounds. 

• Cow-calf producers typically 
maintain a herd of mature cows, some 
replacement heifers, and a few bulls, 
and breed and raistl calves to prepare 
them for fattening at a feedlot. Calves 
typically reach maturity on pat;ture and 
hay and are usually sold at weaning. 
Cow-calf operators may also retain the 
calves and continue to raise them on 
pasture until they reach 600 to 800 
pounds and are ready for the feedlot. 

Animal feeding operations in this 
sector that may be affected by today's 
proposed regulations include facilities 
that confine animals. Information on the 
types of facilities in this sector that may 
be covered by the proposed regulations 
is provided in Section VII. 

USDA reports that there were more 
than 106,000 beef feedlots in 1997, with 
a total inventory of 26.8 million cattle 
(Table 6.1). Due to ongoing 
consolidation in the beef sector, the 
total number of operations has dropper! 
by more than one-half sinc:e 1982, when 
there were 240,000 operations raising 
fed cattle. EPA also estimates that there 
wore 850 veal opHrations raising 0.3 
million head and 1,250 stand-alone 
heifer operations raising 0.9 million 
head in 1997. Only a portion of these 
operations would be subject to the 
proposed regulations. 

As shown in Table 6-2, under the 
two-tier structure, EPA estimates that 
there are 3,080 beef feedlots with more 
than 500 head (500 AU of beef cattle). 
EPA also estimates that there are about 
90 veal operations and 800 heifer 
operations that may he subject to the 
proposed regulations. Under the thrco
tier structure, EPA estimatp,s that 3,210 
beef feedlots, 140 veal and 980 heifer 
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operations wiUl more than 300 head 
(300 AU) would meet the "risk-ba~ed" 
conditions described in Section VII and 
thus require a permit. 

EPA expects that few operations that 
confine fewer than 500 AU of beef, veal, 
Ol' heilers, would be designated by the 
permit <Juthority. For the purpose of 
estimating costs, EPA assumes that no 
beef, veal, or heifer operations would be 
designated as CAFOs and subject to the 
proposed regulations under the three
tier structure. Under the two-tier 
structure, EPA assumes that about four 
beef feedlots located in the Midwest 
would be designated annually. or 40 
beeffeedlot~ projected over a 10-year 
period. 

The cattle feeding industry is 
concentrated in the Great Plains and 
Midwestern states. The majority of 
feedlots are located in the Midwest. 
However, the majority of large feedlots 
(i.e., opemtions with more than 1,000 
head) are located in four Great Plains 
states-Texas, Kansas, Nebraska, and 
Colorado-accounting for nearly 80 
percent of annual fed cattle marketings. 
Table 6-1 shows that, although the 
majority of beef feedlots (over 98 
percent) have capacity below 1.000 
head, latger feedlots with more than 
1,000 head accounted for the majority of 
animal production. In 1997, feedlots 
with more than 1,000 head 1wcounted 
for 85 percent of the nation's fed cattle 
inventory and sales. Cattle leeding has 
become increasingly concentrated over 
the last few decades. Feedlots have 
decreased in number, but incroased in 
capadty. The decline in the number of 
operations is mostly among feedlots 
with less than 1,000 head. 

The majority of cattle and calves ate 
sold through private arrangements and 
spot market agreements. Production 
contracting is not common in the beef 
sector. Most beef sector conttacts are 
marketing based where operations agree 
to sell packers a certain amount of cattle 
on a predetermined schedule. 
Production contracts are uncommon, 
but may be used to specialize in a single 
stage of livestock production. For 
example, custom feeding operations 
provide finish feeding under contract. 
Backgrounding or stocker operations 
raise cattle unrler l:ontrar.t from the time 
the calves are weaned until they are on 
a finishing ration in a feedlot. As shown 
by 1997 USDA data of animal 
ownership, production contracts 
account for a relatively small share (4 
percent) of beef production. These same 
dah1 show that production contracts are 
used to gww replacement breeding 
stock. 

Despite the limited use of contracts 
for the finishing and raising phase of 

production, EPA expects Ulat no 
businesses, other than the CAFO where 
the animals are raised, will be subject to 
the proposed co-permitting 
requirements. Reasons for this 
assumption are based on data from 
USDA on the use of production 
contracts and on animal ownership <tt 
operations in this sector. Additional 
information is provided in Section 2 of 
the Economic Analysis. El'A is seeking 
comment on this assumption as part of 
today's notice. 

2. Farm Production and Waste 
M<1nagement Practices 

Beef cattle may be kopt on unpaved, 
partly paved, or totally paved lots. The 
majority of beef feedlots use unpavtld 
open feedlots. In open feedlots, 
protection from thtl weather is often 
limited to a windbreak near the fence in 
the winte1' and/or sunshade in the 
summer; however, treatment facilities 
for the cattle and the hospital area are 
usually covered. Confinement feeding 
bams with concrete floors are also 
sometimes used at feedlots in cold or 
high rainfall areas, but account for only 
1 to 2 perr.ent of all operations. Smaller 
beef feedlots with less than 1,000 head, 
especially in areas with severe winter 
weather and high rainfall, may use 
open-front barns, slotted floor housing, 
or housing with slopod gutters. 

Wastes produced from beef operations 
include manure, bedding, and 
contaminated runoff. Paved lots 
generally produce more runoff than 
unpaved lots. Unroofed confinement 
areas typically have a syslem for 
collecting and confining <.:ontaminated 
runoff. Excessively wet lots result in 
decre<Jsed animal mobility and 
performance. For this reason, manure is 
often stacked into mounds for improved 
drainage and drying, as well as 
providing dry areas for the animals. If 
the barn has slotted floors, the manure 
is collected beneath slotted floor~, and 
is scraped or flushed to the find of tlle 
barn where it flows or is pumped to a 
storage area for later application via 
irrigation or transported in a tank 
wagon. Waste may also be collected 
using flushing systems. 

Waste from a beef feedlot may be 
h<tndled as a solid or liquid. Solid 
manure storage can range from simply 
constructed mounds within the pens to 
large stockpiles. In some areas, beef 
feedlot operations may u~e a settling 
basin to remove bulk solids from the 
pen runoff, reducing the volume of 
solids prior to entering a storage pond, 
therefore increasing storage capacity. A 
storage pond is typically designed to 
hold the volume of manure and 
waslewater accumulated during the 

storage period, including additional 
sturagH volume for normal precipitation, 
minus evaporation, and storage volume 
to contain a 25-year, 24-hour 11torm 
event. An additional safety volume 
termed ''freeboard" is also typically 
built into the storage pond design. 

Veal are raised almost exclusively in 
confinement housing, generally using 
individual stalls or pens. Veal calves are 
raised on a liquid diet and their manure 
is highly liquid. Manure is typically 
removed from housing facilities by 
scmping or flushing from collection 
channels and then flushing or pumping 
into liquid waste storage structures, 
ponds, or lagoons. 

Waste collected from the feedlot may 
be transported within the site to storage, 
treatment, and use or disposal areas. 
Solids and semisolids are typically 
transported using mechanical 
conveyance equipment, pushing the 
waste down alleys, ;mrl transporting the 
waste in solid manure spreaders. Flail
type spreaders, dump trucks, or earth 
movers may also be used to tr<tnsport 
these wastes. Liquids and slurries are 
transferred through open channels, 
pipes, or in 11 portable liquid tank. The 
most common form of utilization is land 
application. However, the amount of 
cropland and pastureland that is 
available for manure application varies 
at each oper<Jtion. C<Jttle waste may also 
be used as 11 bedding for livestock, 
marketed as compost, or used as an 
energy source. 

Additional information on the types 
of farm production and waste 
management practices is provided in the 
Development Document. 

G. Dairy Subt:atP.gory 

1. General Industry Characteristics 

Operations that produce milk are 
identified under NAICS 11212, dairy 
cattle and milk production (SIC 0241, 
dairy farms). 

A dairy operation may have t;everal 
types of animal groups present, 
including: 

• CalvP.s (0-5 montJls); 
• Heifers (6-24 months); 
• Lactating dairy cows (i.e., currently 

producing milk); and; 
• C01¥s close to calving and dry cows 

(i.e., not currently producing milk); and 
• Bulls. 
Animal feeding operations in this 

sector that may be affected by tod<Jy's 
proposed regulations include facilities 
that confine animals. Information on the 
types of facilities in this sector that may 
he covertld by the proposed regulations 
is provided in Section VII. 

In 1997, there were 116,900 dairy 
operations with a year-end inventory or 
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9.1 million milk cows thAt produced 
156.1 billion pounds of milk (Table 6.1). 
Only a portion ol'these operations 
would be subject to the proposed 
regulations. As shown in Table 6.2, 
under the two-tier structure, EPA 
estimates that there are 3,760 dairy 
operations that confine more Utan 350 
milk cows (i.e., 500 AU equivalent). 
Under the Ul.tee-tier structure, EPA 
estimates that 6,480 dairy operations 
with more than 200 head (i.e., 300 AU 
equivalent) would meet the "risk-ha~ed" 
conditions described in Section VII and 
thus require a permit. . 

Table 6-1 snows that dairies with 
fewer than 200 head account for the 
majority (95 perctmt} of milking 
operations and account for 55 percent of 
the nation's milk cow herd. EPA expects 
that under the two-tier structure 
designation of dairie~ with fewer than 
350 milk cows would be limited to 
about 22 operations annually, or 220 
dairies projected over a 1 0-yoar time 
period. Under the three-tier structure, 
EPA expects annual designation of 
dairies with fewer than 200 milk cows 
would he limited to about 5 operations, 
or 50 operations over a 10-year period. 
EPA expects that designated lacilities 
will be located in more traditional 
farming regions. 

More Ulan one-half of all milk 
produced nationally is concentrAted 
among the top five producing states: 
California, Wisc:onsin, New York, 
Pennsylvania, and Minnesota. Other 
major producing states include Texas, 
Michigan, Washington, Idaho, and Ohio. 
Combined, these ten states accounted 
for nearly 70 percent of milk production 
in 1997. Milk production has been 
Khifting from traditional to 
nontraditional milk producing states. 
OpP.rations in the more traditional milk 
producing regions of the Midwest and 
Mid-Atlantic tend to be smaller and less 
industrialized. Milk production at larger 
operations using newer technologies 
and production methods is emerging in 
California, Texas, Arizona, New Mexico, 
and IdAho. Milk production in tltese 
states is among the fastest-growing in 
the nation, relying on economies of 
scale and a specialization in milk 
production to lower per-unit production 
costs. (Additional data on these trends 
ace provided in Section IV.C). 

Over the past few decades, the 
number of dairy operations and milk 
cow inventories has dropped, while 
overall milk production has been 
increasing. USDA reports that while the 
numher of dairy operations dropped by 
more than one-half from 277,800 in 
1982 to 116,~00 in 1997, the amount of 
milk produced annually at these 
operations rose from 135.5 billion 

pounds to 156.1 billion pounds. ThesP. 
figures signal trends toward increased 
consolid11tion, largP. gains in per-cow 
output. and increases in average he1·d 
size pet facility. From 1982 to 1997, the 
average number of dairy cows per 
facility doubled from 40 cows to 80 
cows per facility. 

Although milk and dairy food 
production has become increasingly 
spcciali:1.0d, it has not experienced 
vertical iotegration in the same way as 
other livestock industries. The use of 
production contracts is uncommon in 
milk production. In part, this is 
attributable to the large role of farmer
owned, farmer-(:ontrolled dairy 
cooperatives, which handle about BO 
percent of the milk delivered to plants 
and dealers. Milk is generally produced 
under marketing-type contracts through 
verbal agreement with their buyer or 
~:~~operative. Data from USDA indicate 
that little more than 1 percent of milk 
was producod under a production 
contract in 1997. Use of production 
contracts in the dairy sector is mostly 
limited to contrAct.s hetween two animal 
feeding operations to raise replacement 
heifers. 

Despite the limited use or contracts 
between operations to raise replacement 
herd, EPA expects that no businesses 
other than the CAFO where the animals 
are raised will be subject to the 
proposed co-permitting requit·ements. 
Reasons for this assumption are based 
on data from USDA on the use of 
production contracts and on animal 
ownership at operations in this sector. 
Additional information is provided in 
Section 2 or the Economic Analysis. 
EPA is seeking comment on this 
assumptinn as part of today's notice of 
the proposed rulemaking. 

2. Farm Production and Waste 
Management Practices 

Animals at dairy operations may be 
confined in free-stalls, drylots, tie-stalls, 
or loose housing. Some may be allowed 
acc:P.ss to exerci~e yards or open pasture. 
The holding area confines cows that are 
ready for milking. Usually, this area is 
enclosed And is pan of the milking 
center, which in turn may be connected 
to the barn or located in the immP.diate 
vicinity of the cow housing. Milking 
parlors are separate facilities where the 
cows are milked and arc typically 
cleaned several times each day to 
remove manure and dirt. Large dairies 
tend to h11ve automatir: flush systems, 
while smaller dairies simply hose down 
the area. Larger dairios in the northern 
states, however. may be more likely to 
use continuous mechanical scraping of 
allP.yR in barns. Cows that are kept in 

tie-stalls may be milkP.d directly from 
their stalls. 

Waste 11ssociated with dairy 
production includes manure, 
contaminated runoff, milking house 
waste, bedding, spilled feed and cooling 
water. Dairies may either scrape or flush 
manure, depending on the solids 
content in manure and wastewaler. 
Scraping systems utilize manual, 
mechanical, or tractor-mounted 
equipment to collect and transport 
manure from the production area. 
Flushing systems use fresh or recycled 
lagoon water to move manure. Dairy 
manure as excreted has a ~olids contP.nt 
of nbout 12 percent and tends to act as 
a slurry; however, it cao be handled as 
a semisolid or a solid if bedding is 
added. Semisolid manure has a solids 
content ranging from 10 to 16 percent. 
Dilution water may be added to the 
manure to create a slurry with a solids 
content of 4 to 10 percent. If enough 
dilution water is addP.d to the manure 
to reduce the solids content below 4 
percent, the waste is considered to be a 
liquid. 

Manure in a solid or semisolid state 
minimizes the volume of manure that is 
hnndled. In a dry system, the manure is 
collected on a regular basis and covered 
to prevent exposure to rain and runoff; 
sources of liquid waste, such as milking 
center waste, are typically handled 
separately. In a liquid or slurry system, 
the manure is typically mixed with 
flushing systom water from lagoons; the 
milking center effluent is usually mixed 
in with the animal manure in the lagoon 
or in the manure transfer system to case 
pumping. Liquid systems are usually 
favored by large dairies because they 
have lower labor cost and because the 
dairies tend to use automatic flushing 
systems. 

Methods used at dairy operations to 
collect waste include mechanical/tractor 
scraper, flushing systems, gutter 
deaner/gravity gutters, ami slotted 
floors. Manuro is typically stored as a 
slurry or liquid in a waste storage pond 
or in structural tanks. Milking house 
waste and contaminated runoff must be 
stored as liquid in a waste storage pond 
or structure. One common practice for 
the treatment of waste 11t dairies 
includes solids separation. Another 
common prActice for thP. treatment of 
liquid waste at dairies includes 
anaerobic lagoons. The transfer of dairy 
waste depends on its consistency: liquid 
and slurry wastes can be transferred 
through open channels, pumps, pipes. 
or in a portable tank; solid and semi
solid waste can be transferred by 
mechanical conveyance, solid manure 
spreaders, or by being pushed down 
curbed concrete alleys. The majority of 
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dairy operations dispose of their waste 
through land application. The amount 
of crop and pastureland available for 
land application of manure varies by 
operation. 

Additional information on the types 
of farm production and waste 
management practices is provided in the 
Development Document. 

D. Hog Subcategory 

1. General Industry Characteristics 
Hog operations that raise or feed hogs 

and pigs either independently or on a 
contract basis arc identified under 
NAICS 11221, hog and pig !arming (SIC 
0213, hogs). 

Hog operations may be categorized by 
six facility types based on the life stage 
of the animnl in which they spedalize: 

• Farrow-to-wean operations that 
breed pigs and ship 10- to 15-pound 
pigs to nursery operations. 

• Furrowing-nursery operations that 
breed pigs and ship 40· to 60-pound 
"foeder" pigs to growing-finishing 
operations. 

• Nursery opP.rations that manage 
weaned pigs (more than 10 to 15 
pounds) and ship 40- to 60-pound 
"feeder" pigs to growing-finishing 
operations. 

• Growing-fini.<;hing or feeder-to
finish operations that handle 40· to 60-
pound pigs and "finish" these to markot 
weights of about 255 pounds. 

• Farrow-to-finish operations that 
handle all stages of production from 
breeding through finishing. 

• Wean-to-finish operations that 
handle all stages of production, except 
breeding, from weaning (10- to 15· 
pound pigs) through Hnishing. 

Animal feeding operations in this 
sHctor that may be affected by today's 
proposed regulations include facilities 
that confine animals. Information on the 
types of facilities in this sector that may 
be covered by the proposed regulations 
is provided in Section VII. 

In Hl97, USDA reports that there were 
117,880 hog operations with 56.7 
million market and breeding hogs (Table 
6-1). Not all of these operations would 
be subject to the proposed regulations. 
As shown in Table 6-2, under the two
tier structure, EPA estimates that there 
are S,Hf\0 lilffow-finish feedlots 
(including breeder and nursery 
operations) and 2,690 grower-finish 
fP.edlott; with more than 1,250 head (i.e., 
500 AU equivalent). Under the three-tier 
structure, EPA estimates that 5,700 
farrow-finish ff!edlots (including breeder 
and nursery operations) and 2,650 
grower-finish feedlots with moro than 
750 head (i.e., 300 AU equivalent) 
would meet the "risk-based" conditions 

described in Section VII and thus 
require a permit. 

Table 6-1 shows that the majority of 
hog operations (Y3 percent) have fewer 
than 1,250 hoad, accounting for ~bout 
one-third of overall inventories. Nearly 
half the inventories arH <.:om.:entrated 
among the 3 percent of operations with 
morP. than 2,500 head. Under the two
tier structure EPA expects that 
designation of hog operations with 
fewer than 1,250 head will be limited to 
about 20 confinement operations 
annually, or 200 operations over a 10· 
year time period. Under the three-tier 
structure, EPA expects that about 5 hog 
operations with fewer than 750 head 
would be designated annually, or 50 
operations over a 10-year time period. 
EPA Rxpe«:ts that designated facililies 
will be located in more traditional 
farming regions. 

Hog production is concentrated 
among the top five producing states, 
including Iowa, North Carolina, 
Minnesota, Illinois, and Missouri. 
Together these states supply 60 percent 
of annual pork supplies. ThH majority of 
operations are located in the Midwest; 
however, the Southeast has seen rapid 
growth in hog production in the past 
decade. Recent growth in this region is 
due to increased vertical integration, 
proximity to growing consumer markets, 
and the mild climate, which offers 
lower energy costs and improved feed 
efficiency. (Additional data on these 
trendK are provided in Section IV.C). 

The hog sector is undergoing rapid 
consolidation and becoming 
increasingly specialized. USDA reports 
that while the number of hog operations 
dropped by nearly two-thirds between 
1982 and Hl97 (from 329,800 to 109,800 
operations), the number of feeder pigs 
sold has risen from 20.0 million to 35.0 
million marketed head over the same 
period. As in other livestock ~ector!!, 
increasing production from fewer 
operations is attributable to expansion 
at remaining operations. Data from 
USDA indicatP. that the average number 
of hogs pHr facility increased from 170 
pigs in 1982 to 560 pigs in 1997. 
Increasing production is also 
attributahiH to substantial gains in 
production efficiency and more rapid 
turnover, which has allowed hog 
f<~rmers to produce as much output with 
fewer animals. 

The hog sector is rapidly evolving 
from an industry of small, independent 
firms linked by spot markets to an 
industry of larger firms that are 
specialized and vertically coordinated 
through production contracting. This is 
particularly true of large-scale hog 
production in l'apidly growing hog 
production states such as North 

Carolina. Production conh·acting is less 
common in the Midwest where 
coordination efforts are more 
diversified. 

Information from USDA on animal 
ownership at U.S. farms provides an 
indication of the potential degree of 
processor control in this sector. Data 
from USDA indicate the use of 
production contracts accounted for 66 
percent of hog production in the 
Southern and Mid-Atlantic states in 
1997, especially among the larger 
producers. This indicates that a large 
share of hog production may be under 
the ownHrship or control of pwcessing 
firms that arc affiliated with hog 
operations in this region. This compares 
to the Midwest, whcro production 
contracting accounted for 18 percent of 
hog production. Production contracting 
in the hog sector differs from that in the 
httef and dairy sectors since it is 
becoming increasingly focused on the 
finishing stage of production, with U1e 
farmer ("grower") entering into an 
agreement with a meat packing or 
processing firm ("integrator"). 
Pwduction contracts are also used 
botwccn two independent animal 
feeding operations to raise immature 
hogs. 

Businesses that contract out the 
growing or finishing phase of 
production to an AFO may also he 
affected by the proposed co-permitting 
requirHments. Affected businesses may 
include other animal feeding operations 
as well as processing sector firms. By 
NAICS code, meat packing plants arc 
classified as NAICS 311611, animal 
slaughtering (SIC 2011, meat packing 
plants). The Department of Commerce 
reports that there were a total of 1 .:~93 
red meat slaughtering facilities that 
slaughter hogs as well as other animals, 
including cattle and calves, sheep, and 
lamb. Of these, nepartment of 
Commerce's 1997 product class 
specialization identifiHs 133 
establishments that process fresh and 
frozen pork and 11 establishments that 
process or cure pork. These data 
generally account for larger processing 
facilities that have more than 20 
employees. EPA believes that processing 
firms U1at may be affected by the 
proposed co-permitting requiremHnts 
will mostly be larger facilities that have 
the administrative and production 
capacity to take advantage of various 
contract mechanisms. This assumption 
is supported by information from USDA 
that indicatos that production contracts 
in the hog sector are generally 
associated with the largest producers 
and processors. Section 2 of the 
Economic Analysis provides additional 
information on thtt basis for EPA's 
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estimate of potential co-permittees. EPA 
is seeking comment on this assumption 
as part of today's notir:e of thtt proposed 
rulemaking. 

Using these Department of Commerce 
data, EPA estimates that 94 companies 
engagP.d in pork processing may be 
subject to the proposed co-pefmitting 
requirements. This P.stimatP. does not 
include other processors under NAICS 
311611, including sausage makers and 
facilities that "further process" hog 
hides and other by-product~ bttcause 
these operations are considered to be 
further up the marketing chain and 
likely do not contract out to CAFOs. 

2. Farm Production and Waste 
Management Practices 

Many opel'ations continue to have the 
traditional full range of pork production 
phases at one facility, known as farrow
to-finish operations. More frequently at 
new facilities, operations at•e specialized 
and linked into a chain of production 
and marketing. TI1e evolution in farm 
structures has resulted in three distinct 
production systems to create pork 
products: (1) liuww-to-finish; (2) 
farrowing, nursery, and grow-finish 
operations; and (3) farrow-to-wean and 
wean-finish operations. Most nursery 
and f<mowing operations, as well as 
practically all large operations of any 
type, raise pigs in pens or stalls in 
environmentally controlled confinement 
housing. These houses commonly use 
slatted floors to separate manure and 
wastes from the animal. Open buildings 
with or without outside access are 
relatively um.:ommon at large 
operations, but can be used in all phases 
of pork production. SmalleJ operations, 
p<~rticularly in the Midwest, may utilize 
open lots or pasture to raise pigs. 

Hog waste includes manure and 
contaminated runoff. Most confinemP.nt 
hog operations use one of three waste 
handling systems: flush under slats, pit 
recharge, or deep under house pits. 
Flush housing uses fresh water or 
recycled lagoon water to remove manure 
from sloped floor gutters or shallow 
pits. The flushed manure is stored in 
lagoons or tanks along with any 
precipitation or runoff that may come 
into contact with the manure. Flushing 
occurs several times a day. Pit recharge 
systems are shallow pits under slotted 
floors with 6 to B inches of pre-cha1'ge 
water. The liquid manure is pumped or 
gravity fed to a lagoon approximatP.Iy 
once a week. Deep pit systems start with 
several inches of water, and the manure 
is stored under the house until it is 
pumped out for field application on the 
order of twice a year. Most large 
operations have 90 to 365 days stofage. 
The deep pit system uses less water. 

creating <1 slurry that has higher nutrient 
concentrations than the liquid manure 
systems. Slurry systems are more 
common in the Midwest and thP. cooiP.r 
climates. 

Dry manure handling systems include 
those used at open buildings and lots, 
scraped lots, hoop houses, deep bedded 
systems. and high rise hog houses. 
These systems produce a more solid 
manure material that is readily handled 
with a tractor or front end loader. The 
solids are stored in stacks or covered 
until used as fertili:tel'. In some cases, 
solids arc composted. 

Storage lagoons are used to provide 
anaerobic bacterial decomposition of 
organic materials. When only the top 
liquid is removed for irrigation or some 
other use, a limitP.rl amount of 
phosphorus-rich sludge accumulates in 
the lagoon, which requires periodic 
removal. Vigorous lagoon mixing with 
an agitator or a chopper prior to 
irrigation is sometimes done to 
minimize the sludge accumulation. In 
certain climates, a settling and 
ev<~poration pond is used to remove 
solids, which are dl'ied in a separate 
storage area. Some lagoons and tanks are 
mvered with a synthetic material that 
reduces ammonia volatilization. Covers 
also provcnt rainfall from entering the 
system and, theref()l'e, a'educe disposal 
costs. 

Land application is the most common 
form of utilization. To mitigate odor 
problems and volatization of ammonia, 
liquid waste can be injected below the 
soil surface. Waste may also be 
distributed through an irrigation 
process. Waste management systems for 
hogs often incorporate odor control 
measures, where possible. 

Additional information on the types 
of farm production and w<Jsto 
management pl'actices is provided in the 
Development Document. 

E. Poult.J.y Subcategory 

1. General Industry Characteristics 
Poultry operations can be classified 

into three individual sectors based on 
the type of commodity in which they 
sper:ializP.. ThP.se ~edor11 include 
operations that breed and/or raise: 

• Broilers or young meat chickens 
that are raised to a live weight of 4 to 
4.5 pounds and other meat-type 
chickens, including roasters that are 
raised to 8 to 9 pounds. Classification: 
NAIC:S 11232, broilers and other meat
type chickens (SIC 0251, bwilef, fryer 
and roostor chickens). 

• Turkeys and turkey hens, including 
whole turkey hen~ that range from R to 
15 pounds at slaughter, depending on 
market, and also turkey "canners and 

cut-ups" that range from 22 to 40 
pounds. Classification: NAICS 11233, 
turkey production (SIC 0253, turkey and 
turkey eggs). 

• Hens that lay shell eggs, including 
eggs that are sold for human 
consumption and eggs that are produced 
for hatching purposes. Classification: 
NArCS 11231, Chicken egg production 
(SIC 0252, chicken eggs) and NAICS 
11234, poultry hatcheries (SIC 0254, 
poultry hatcheries). 

Animal feeding opea'ations in this 
soctor that may be affected by today's 
proposed regulations include lacilities 
that confine animals. Information on the 
types of facilities in this sector that may 
be covered by the proposed regulations 
is provided in Section VII. 

In 1997, the USDA reports that there 
were 34,Bfi0 broiler operations that 
raised a total of 1.9 billion broilers 
during the year. There were also 13,720 
turkey operations raising a total 112.8 
million turkeys. Operations with egg 
layers and pullets totaled 75,170 with 
an average annual inventory of 393 
million egg layers on-site. (See Table 6-
1). Not all of these operations would be 
subject to the proposed regulations. 

llnllttr thtt two-tier struc:tur~, EPA 
estimates that there are 9,780 broiler 
operations, 1,280 turkey operations and 
1,640 egg laying and pullet operations 
that have more than 500 AU (i.e., 
operations with mortt than 50,1lll0 
chickens and more than 27,500 turkeys). 
Under the three-tier structure, EPA 
estimates that 13,740 broiler operations, 
2,060 turkey operations and 2,010 egg 
laying opP.rations with morp, ~han 300 
AU (i.e., operations with more than 
30,000 chickens and morP. than 1fi,500 
turkeys) would meet the "risk-based" 
conditions described in Section VII and 
thus requiro a permit. 

EPA expects few, if any, poultry AFOs 
with fewer U1an 500 AU will be subject 
to the revised requirements. As shown 
in Table fi-1, most poultry operations 
have fewer than 500 AU. Under the two
tier structure, EPA expects that 
dP.signation of broiler operations with 
fewer than 50,000 chickens will be 
limited to two broiler and two egg 
oper11tions bP.ing dP.signated annually. or 
a total of 40 poultry operations over a 
10-year period. EPA expects that no 
turkey operations would be designated 
as CAFOs and subject to the proposed 
regulations. EPA expects that no 
confinement poultry operations will be 
designated as CAFOs under the 
proposed rp,quirements under the three
tier structure. 

Overall, most poultry production is 
concentrated in the Southe<Jst and in 
key Midwestern states. As in the pork 
sector, the Southeast offers advantages 
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such as lower labor, land, and energy 
costs; proximity to end markets; and 
milder weother, which contributes to 
greatet' ieed efficiency. Nearly 60 
ptm.:ent of all hroiler production is 
concentrated among the top five 
producing states, including Geol'gia, 
Arkamms, Alabama, Mississippi, and 
North Carolina. The top five turkey 
producing states also account for about 
60 percent of all turkeys sold 
commercially. These include North 
Carolina, Minnesota, Virginia, Arkansas, 
and California. Missouri and T!lxas are 
also major broiler and turkey producing 
states. The top five states for egg 
production account for more than 40 
perr.ent of all egg pmduclion, including 
Ohio, California, Pennsylvania, Indiana, 
and Iowa. Other major egg producing 
states include Georgia, Texas, Arkansas, 
and North Carolina. 

The number of operations in each of 
the poultry sectors has been declining 
while production has continued to rise. 
USDA reports that while the number of 
both turkey and broiler operations 
decreased by about 10,000 operations 
between 1982 and 1997, the number of 
animals sold for slaughter ruse nearly 
twofold: the number of broilers sold 
rose from 3.5 billion to 6.7 billion and 
the number of turkeys sold rose from 
167.5 million to 299.5 million. During 
the same period, the number of egg 
operations dropped nearly two-thirds 
(from 215,fl00 operations in 1982), 
while the number of eggs produced 
annually has increased from 5.8 billion 
dozen to 6.2 billion dozen. Increased 
production from fewer operations i~ due 
to expanded production from the 
remaining operations. This is 
attributable to increases in the average 
numher of animals raisHd at these 
operations as well as substantial gains 
in production efficiency and more rapid 
turnover, which has allowed operators 
to pwduce mol'e with fewer animals. 
Data from USDA indicate that average 
inventory size on poultry operations 
increased twofold on broiler operations 
and rose threefold at layer and turkey 
operations between 1982 and HJ!J7. 
(Additional data on these trends are 
provided in Section lV.C). As in other 
sectors, larger operations conh·ol most 
animal inventories and sales. 

The poultry industry is characterized 
by increasing integration and 
coordination between the animal 
production facility and the processing 
sector. Vertical integration has 
progressed to the point where lHrge 
multifunction producer-packer
processor-distributor firms are the 
dominant force in poultry meat and egg 
production and morketing. Coordination 
tlu·ough pi'Oduction contracting now 

dominates the poultry industry. Today's 
integrators are subsidiaries of feed 
companies, independent processors, 
cooperatives, meat packers, or retailers, 
or affiliates of conglomerate 
corporations. These firms may own and/ 
or direr.t the entire process from the 
production of hatching eggs to the 
merchandising of ready-to-eat-sized 
poultry portions to restaurants. 

Production contracting in the poultry 
sector differs from that in the other 
live11tock sectors since it is dominated 
by near vertical integration between a 
farmer ("grower") and a processing firm 
("integrator"). Information from USDA 
on animal ownership a~ U.S. farms 
provides an indication of the potential 
degree of processor control in this 
sector. Data from USDA indicate 
production contracting accounted for 
virtually all (98 pel'cent) of U.S. broiler 
production in 1997. This indicates that 
nearly all broiler production may bo 
under the ownership or control of 
processing firms that are affiliated with 
broiler operations. Production 
contracting accounts for a relatively 
smaller share of turkey and egg 
production, accounting for 70 percont 
and 37 percent, respectively. 

Businesses that contract out the 
growing or finishing pha~e of 
production to an AFO may also be 
affected by the proposed co-permitting 
requirements. AJiected businesses may 
include other animal feeding operations 
as well as processing sector firms. 
Poultry processing facilities are 
classified under NAICS 311615, poultry 
procossing, and NAICS 311999, all other 
miscellaneous (SIC 2015, poultry 
slaughtering facilities). The Department 
of Commerce reports that there were a 
total of558 poultry and egg slaughtering 
and processing facilities in 1997. Of 
these, Department of Commerce's 1997 
produd dass specialization for poultry 
identifies 212 establishments that 
process young chickens, 15 that process 
hens or fowl, nnd 39 that process 
turkeys (rounded to the nearest ten). 
These data generally account for lal'ger 
processing facilities that have more than 
20 employees. EPA believes thnt 
processing firms that may be affected by 
the proposed co-permitting 
r~quirements will mostly be larger 
facilities that have the administrative 
and production capacity to take 
advnntage of various contract 
mechanisms. Section 2 of the Economic 
Analysis provides additional 
information on the basis for EPA's 
estimate of potential <.:o-permitteHs. EPA 
is seeking comment on this assumption 
os port of today's notice of the proposed 
rulemaking. 

Using these Department of Commerce 
data, EPA e11timatfl!l that about 270 
companies engaged in poultry 
slaughtering may be subject to the 
proposed co-permitting requirements. 
This estimate does not inClude egg 
procp,ssors under NAICS 31199!1 
because these operations are considered 
to be further up the marketing chain and 
likely do not contract out to CAFOs. 

2. Farm Production and Waste 
Management Practi1:es 

There are two types of basic poultry 
confinement facilities-those that are 
used to raise turkeys and broilers for 
meat and those that are used to house 
layers. Broilers and young turkeys are 
grown on floors on beds of litter 
shavings, sawdust, or peanut hulls; 
layers are confined to cages. Broilers are 
reared in houses where an absorbent 
bedding material such as wood shavings 
or peanut hulls are placed on the tloor 
at a depth of several inches. Breeder 
houses contain additional rows of slats 
for birds to roost. Broilers may also be 
provided supplementary heat during the 
early phases of growth. Turkeys as well 
as some pullets and loyers are produced 
in a similar lashion. Pullets or chickens 
that are not yet of egg laying age are 
raised in houses on litter, or in cages. 
Most commercial layer facilities employ 
cages to house the birds, although 
smaller laying facilities and far.ilities 
dedicated to specialty eggs such as 

· brown eggs or free range eggs may use 
pastures or houses with bedded floors. 
Layer cages are suspended over a 
bottom story in a high-rise house, or 
over a belt or scrape gutter. The gutter 
may he a shallow sloped pit, in which 
case water is used to flush the wastes to 
a lagoon. Flush systoms are moro likely 
to be found at smaller facilities in the 
South. 

Poultry waste includes manure, 
poultry mortalities, litter, spilt water, 
waste feed, egg wash water, and also 
flush water at operations with liquid 
manure systems. Manure from broiler, 
breeder, some pullet operations, and 
turkey opcrotions is allowod to 
accumulate on the floor where it is 
mixed with the litter. In the chicken 
houses, littel' close to drinking water 
access forms a cake that is removed 
between flocks. The rest of the litter 
pack generally has low moisture content 
and is removed every 6 months to 2 
years. or between flocks to prevent 
disease. This whole house cleon-out 
may also require storage. depending on 
the timo of year it occurs. The litter is 
stored in temporary field stacks, in 
covered piles, or in stacks within a 
roofed facility to help keep it dry. 
Commonly. treatment of broiler and 
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turkey litter includes com posting which 
stabilizes the litter into a relatively 
odorless material and which increases 
the market value of the litter. Proper 
com posting raises the temperature 
within the litter such thAt pathogens ate 
reduced, allowing reuse of the litter in 
the poultry house. 

The majority of egg laying operations 
alt>o use dry manure handling. Laying 
hens are kept in cages and the manure 
drops below the cages in both dry and 
liquid manure handling systems. Most 
of the dry manure laying oporations are 
constructed as high rise houses where 
tlte birds are kept on the second floor 
and the manure drops to the first floor 
sometimes referred to as the pit. 
Ventilation flows through the house 
from the roof down over the bir-ds and 
into the pit over the manure before it is 
forced out through the sides of the 
house. The ventilation drys the manure 
at; it piles up into cones. Manure can be 
stored in high rise houses for up to a 
year before requiring removal. In dry 
layer houses with belts, tlte manure that 
drops below the cage collects on belts 
and is trAnsported to a separate covered 
storage area. Layer houses with liquid 
systems use either a shallow pit or 
alleyway located beneath the cages for 
flushing. Flushed wastes are pumped to 
a lagoon. 

Because of the large number of 
routine mortalities associated with large 
poultry operations, the disposal of dead 
birds is occasionally a resource concern. 
Poultry facilities must have adequate 
means for disposal of dead birds in a 
sanitary manner. To prevent the spread 
of disease. dead birds are usually 
collected daily. Disposal alternatives 
incl1Jde incineration, renrlering, 
composting, and in-ground burial or 
burial in disposal tanks. Much of the 
waste from poultry facilities is land 
appliP.d. 

Additional information on thP. types 
of farm production and waste 

management practices is provided in the 
Development Document. 

VII. What Changes to the NPDES CAFO 
Regulations Are Being Proposed? 

A. Summary of Proposed NPDES 
RP-gulations 

EPA is co-proposing, for public 
comment, two alternative ways to 
structure the NPDES regulation for 
defining which AFOs are CAFOs. Both 
structures represent significant 
improvements to the existing regulation 
and offer increased environmental 
protection. The first alternativP. proposal 
is a "two-tier structure," and the second 
is a "three-tier structure." Owners or 
operators of all facilities that are defined 
as CAFOs in today's proposal, under 
eithor alternative, would be required to 
apply for an NPDES permit. 

In the first co-proposed alternative, 
EPA is proposing to replace the current 
three-tier structure in 40 CFR 122.23 
with a two-tier structure. See propo~ed 
§ 122.23(a)(3) for the two-tier structure, 
included at tlte end of this preamble. All 
AFOs with 500 or more animal units 
would be defined as CAFOs, and those 
with fewer than 500 animal units would 
be CAFOs only if they are designated as 
such by EPA or the State NPDES permit 
authority. 

In the second co-proposed alternative, 
EPA is proposing to retain the current 
three-tier structure. All AFOs with 1.000 
or more animal units would be defined 
as CAFOs, and those with less than 300 
animals units would be CAFOs only if 
they are designatP.d by EPA or the State 
NPDES permit authority. Those with 
300 to 1,000 animal units would be 
CAFOs if they meet one or more of 
several specific conditions, and today's 
proposal would revise the existing 
conditions. These facilities could also 
be designated as CAFOs if they are 
found to be significant contributors of 
pollutants to water~ of the United 
States. Further, all AFOs between 300 
and 1,000 animal units would be 

required to certify to tho permit 
authority that they do not meet any of 
the conditions. Those facilities unable 
to certify would be required to apply for 
a permit. 

These regulatory alternatives are two 
of six different approaches that tlle 
Agency considered. Two of the 
approaches are also being seriously 
considered, but are not being proposed 
in today's action because they have not 
been fully analyzed. However, EPA is 
soliciting public comment on these two 
alternatives. One of the alternatives is a 
two·tier structure, similar to what is 
being proposed today, but would 
establish a threshold at the equivalent of 
750 AU. The other alternative undet 
consideration is a three-tier structure, 
with different certification and 
permitting requirements fur facilities in 
the 300 AU to 1,000 AU tier. These 
alternatives are describP.d in more detail 
in Section VII.B.5. After reviewing 
public comment, EPA may decide to 
pursue either of these alternatives. 

ln addition, EPA considered two other 
alternative approaches that are not being 
proposed. One would retain the existing 
three-tier structure for determining 
which AFOs are CAFOs, and would 
retain the existing conditions for 
determining which of the middle tier 
facilities are CAFOs while incorporating 
all other proposed changes to the CAFO 
regulations (e.g., the definition of CAFO, 
the duty to apply, etc.). The sixth 
approach that was not proposed which 
is similar to today's SP.cond alternative 
proposal, would retain the three·tiered 
structure and would revise the 
conditions for rletermining which of the 
middle tier facilities are CAFOs in the 
same manner as today's proposal. In 
contrast with today'~ proposal, it would 
not require all AFOs in the middle tier 
to certify they are not CAFOs. 

EPA is soliciting comment on all six 
scenarios for structuring how to 
determine which facilities a!'e CAFOs. 

TABLE 7-1.-PROPOSED REVISION TO THE STRUCTURE OF THE CAFO REGULATION 

Proposed revision Section 

Historical Record .................................... ., ................................ _..................................................................................................................... 8.1 
Two-Tier Structure ................................................................................................................................................................................. ......... 8.2 
Three-Tier Structure ........................................ ....................................................................................................................... - .... ,. ................ 8.3 
Comparative Analysis ..................................... ......................................................................................................................... _.... ................ 6.4 
Alternative Scenarios Considered but not Proposed ..................................................................................................................................... 8.5 

Besides changing the structure of tlte 
regulation, under both uf today's 
proposals, EPA is also proposing 
changes to clarify, simplify, and 
strengthen the NPDES regulation, 
including to: clarify the definition of an 

AFO; discontinue the use of the term 
"animal unit" and eliminate the mixed 
animal type multiplier when calculating 
numbers of animals; eliminate the 25-
year, 24-hour storm permit exemption; 
and impose a clearer and more broad 

duty to apply for a permit on all 
operations defined or designated as a 
CAFO. 

EPA is also proposing several changes 
that determine whether a facility is an 
AFO or whether it is a CAFO and 
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therefore must apply for an NPDES 
permit on that basis. Specifically, El'A 
is proposing to formally define a CAFO 
to: include both the animal production 
area and the land application area; 
broaden coverage in the poultry sector 
to include all chicken operations, both 
wet and dry; add coverage for stand
alone immature swine and heifer 
operations; lower the NPDES threshold 
that defines which facilities are CAFOs 
for other animal sedors, including 
horses, sheep, lambs and ducks; and 
require facilities that are no longer 
active CAFOs to remain permitted until 
their manure and storage facilities are 

properly closed and they have no 
potential to discharge CAFO manure or 
wastewater. This section also discusses 
the concept of "direct hydrologic 
connection" between ground water and 
surface water and its application to 
CAFOs. Considerations for providing 
regulatory relief to small businesses are 
also discussed. 

EPA is also proposing changes that 
clarify the scope of NPDES regulation of 
CAFO manure and process wastowater. 
Today's propot~al modifies the Cfiteria 
for designation of AFOs as CAFOs on a 
case-by-case basis and explicitly 
describes EPA's authority to designate 
facilities as CAFOs in States with 

approved NPDES programs. EPA is also 
proposing that the permit authority 
must require entities that have 
"substantial operational control" over a 
CAFO to be co-permitted, and is 
requesting comment on an option for 
States to waivP. this requin-1ment if they 
provide another means of ensuring tlwt 
excess manure transported from CAFOs 
to off-site recipients is properly land 
appliP.d. EPA also is clarifying Clean 
Water Act requirements concerning 
point source discharges at non-CAFOs. 

These changes are summarized in 
Table 7-2 and described in the noted 
sections. 

TABLE 7-2.-PROPOSED REVISIONS FOR DEFINING CAFOS OTHER POINT SOURCES 

Proposed revision Section 

Clarify the vegetation language in the definition of an AFO ......................................................................................................................... C.1 
Discontinue use of the term animal unit .... .................................................... ................................................................................................. C.2.a 
Eliminate the mixed animal type multiplier ............................. ............................. ............................................................. ............................. C .2.b 
Remove the 25-year, 24-hour storm event exemption from the definition of a CAFO ............ .. ................................................................... C.2.c 
Clarify the duty to apply. that all CAFOs must apply for an NPDES permit ..................................... ,........................................................... C.2.d 
Definition of a CAFO includes both production area and land application area .............................. -.......................................................... C.2.e 
Include dry poultry operations ........................................................................................................................................................................ C.2.f 
Include stand-alone immature swine and heifer operations ....... ,.. .. ........................................... ................................................................... C.2.g 
Coverage of other sectors besides beef, dairy, swine and poultry ............................................................................................................... C.2.h 
Require facilities that are no longer CAFOs to remain permitted until proper closure ................................................................................. C.2.i 
Applicability of direct hydrological connection to surface water .................................................................................................................... C.2.j 
Regulatory relief for small businesses , ............... ,.............................................. .. ................... .................................... ................................... C.2.k 
Designation criteria ........................................................... , .......... ,............................................................ ..................................................... C.3 
Designation of CAFOs by EPA in States with NPDES authorized programs ,.............................................................................................. C.4 
Co-permitting of entities that exert substantial operational control over a CAFO ....................................................................................... .. C.5 
Point source discharges at AFOs that are not CAFOs ................................................................................................................................. C.6 

We also extensively discuss matters 
associated with the land application of 
CAFO-generated manure and 
wastewater, including how the 
agricultural storm water exemption 
applies to the application of CAFO
generated manure both on land under 
the control of the CAFO operator and 
off-site. EPA is proposing to require 
CAFO owners or operators to land apply 

manure in accordance with proper 
agricultural practices, as defined in 
today's regulation. EPA is also co
proposing two different means of 
addressing the off-site transfer of CAPO
generated manure. [none proposal, 
CAFO owners or operators would be 
allowed to transfer manure off-site only 
to recipients who certify to land apply 
according to proper agricultural 

practices; to maintain records of all off
site transfers; and to provide adequate 
information lo off-site manure recipients 
to facilitate proper application. 
Alternately, the certification would not 
bP. required, and CAFOs owners or 
operators would simply be required to 
maintain records and provide the 
required information to recipients. See 
Table 7-3 for references. 

TABLE 7-3.-LAND APPLICATION OF CAFO-GENERATED MANURE AND WASTEWATER 

Proposed revision Section 

Why is EPA Regulating Land Application of CAFO Waste? ... ~.................................................................................................................... 0.1 
How is EPA Interpreting the Agricultural Storm Water Exemption with Respect to Land Application of CAFO-generated Manure? ......... 0 .2 
How is EPA Proposing to Regulate Discharges from Land Application of CAFO·generated Manure by CAFOs? ..................................... 0.3 
How is EPA Proposing to Regulate Land Application of Manure and Wastewater by non-CAFOs? · ~........ ........... . .. . ........... ........... ........... 0.3 

EPA is proposing several revisions to 
requirements contained in CAFO 
permits. The requirement that CAFO 
owners or operators develop and 
implement a "Permit Nutrient Plan," or 
"PNP," is discussed extensively, 
including clarifying that a PNP is the 
EPA-enforceable subset of a 

Comprehensive Nutrient Management 
Plan, or "CNMP." 

EPA is also proposing to apply 
revised Effluent Limitation Guidelines 
and standards (and hereafter referred to 
as effluent guidelines or ELG) to beef, 
dairy, swine, poultry and veal 
operations that are CAFOs by derinition 
in either of the two proposed structures, 

or that have 300 AU to 1 ,000 AU in the 
three-tier structure aod arc design<lted. 
NPDES permits issued to small 
operations that are CAFOs by 
designation (those with fewer than 500 
AU in the two tier structure, and those 
with fewer than 300 AU in the three tier 
strur:turP.) would continue to he based 
on Best Professional Judgment (BPJ) of 
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the permit authority. Similarly, CAFOs 
in other sectors (i.e., horse, sheep, 
lamhs, and ducks) that have greater than 
1,000 AU will continue to be subject to 
the existing eflluent guidelines and 
standords (as they are in the oxisting 
regulation), while those with 1,000 AU 
or fewer would h~ issued permits based 
on BPJ, as today's proposed effluent 
guidelines does not include revisions to 
sectors other than beef, dairy, swine, 
poultry and veal. 

Torlay's NPDES proposal indud~s 
monitoring, reporting and record 
keeping requirements that are consistent 
with those required by today's proposed 
effluent guidelines (discussed in section 
VIII). In (l9-dition, EPA is proposing to 
require all individual permit applicants, 
as well as new facilities applying for 
coverage under general NPDES permits, 
to submit a copy of the cover sheed and 
Executive Summary of their draft Permit 
Nutrient Phm (PNP) to the permit 
authority along with the permit 

application or Notice of Intent (NO[). 
EPA is proposing to require all CAFOs 
to submit a notification to the permit 
authority, within three months of 
obtaining permit coverage, that tlteir 
Permit Nutrient Plans (PNPs) have been 
developed, along with a fact sheet 
summarizing the PNP. Further, EPA is 
proposing to require permittees to 
submit 11 notification to the permit 
authority whenever the PNP has been 
modified. 

EPA is alw proposing to r~quire that 
the permit authority include certain 
conditions in its general and individual 
permits that specify: (1) Requirements 
for land application of manure and 
wastewater, including methods for 
developing the allowable manure 
applic11tion rate; (2) restrictiont; on 
timing of land application if determined 
to be necessary, including restrictions 
with regard to frozen, saturated or snow 
cover~d ground; (3) requirements for the 
facility to be permitted until manure 

storage facilities are properly closed and 
therefore the facility has no potential to 
discharge; (4) conditions for facilities in 
certain types of topographical regions to 
prevent discharges to ground water with 
<l direct hydrological connection to 
surface water; and (5) under one co
proposed option, requir~m~nts that the 
CAFO owner or operator obtain a signod 
certification from off-site recipients of 
more than twelve tons annually, that 
manure will be land applied according 
to proper agricultural practices (co
proposed with omitting such a 
requirement). Comments are also 
requested on whether EPA should 
im:lude erosion controls in the NPDES 
permit, and whether EPA should 
establish an additional design standard 
that would address chronic ··ainfall. 
Table 7-4 summarizes th~ proposed 
revisions that address minimum permit 
conditions, as well as issues for which 
comment are being sought. 

TABLE 7-4.-PROPOSED REVISIONS FOR PERMIT REQUIREMENTS 

Proposed revision Section 

Permit Nutrient Ptao ................................................................................................................................................. ,..................................... E.1 
Effluent Limitations ......................................................................................................... .......................... ...................................................... E.2 
Mohitoring and reporting ................................................................................................................................................................................ E.3 
Record keeping .............................................. ..................................... ............................................................. .. ............................................ E.4 
Special Conditions and Standard Conditions ................................................................................................................................................ E.S 

Detennining allowable manure application rate ..................................................................................................................................... E.S.a 
Timing of land application of manure ........................................................................................................... .......................................... E.S.b 
Maintaining permit until proper closure ....................................................................... ........................................................................... E.S.c 
Discharge to ground water with a direct hydrological connection to surface water ............................................................................... E.S.d 
Obtain certification from off-site recipients of manure of appropriate land application ............ .............................................................. E.5.e 
Erosion control .................................... , ...... , ................................................................................................ ,........................................... E.5.f 
Solicitation of comment on defining chronic rainfall ..................................................................... .......................................................... E.5.g 

Finally, EPA is proposing to amend 
certain aspects of the general and 
individual permit process to improve 
public access and public involvement in 
pe.rmitting CAFOs. While the NPDES 
regulations already provide a process for 
public involvement in issuing 
individUIII NPDES permits, tml~:~y EPA is 
proposing to require the permit 
authority to issue qu~:~rterly public 
notices of all Notices of Intent (NOis) 
rec~iv~rl for t.:overage under general 
NPDES permits for CAFOs, as well as of 
notices from CAFOs that their Permit 
Nutrient Plans have been developod or 

amenrled. Today·~ proposal discuss~s 
public availability of NOis, Permit 
Nutrient Plans and PNP notifications. 
EPA is proposing several new criteria 
for which CAFOs may be ineligible for 
general permits, and would require the 
permit authority to conduct a public 
process for determining, in light of those 
criteria, wh~n individual permits would 
be required. 

Owners or operators of all facilities 
that are defined as CAFOs in today's 
proposed regulation would be required 
to apply for an NPDES permit. However, 
EPA also is proposing that they may. 

inst~ad, seek to obtain from the permit 
authority a determination of "no 
potential to discharg~" in lieu of 
submitting a permit application. (EPA 
notes that, because or the stl'ingency of 
rlemonstrnting that a f(lcility has no 
potential to discharge, EPA expects that 
few facilities will receive such 
determinations.) Finally, EPA is 
proposing to amend the CAFO 
individual pormit application 
requirements and corresponding Form 
2B. See Table 7-5. 

TABLE 7-5.-PROPOSED REVISIONS TO PERMIT PROCESS 

Proposed revision Sectioo 

General Permit and NOI provisions . ........ ... .......... ... ......... ....... .... .. ... .... ........... ....... ... . .. . . . .. .... .. . ......... ...... ...... ... ...... .. ... ...... .. .•. ..... . ............. .... F .1 
Individual permits ........................................................................................................................................................................................... F.2 
Requests not to have a permit issued by demonstrating ··no potential to discharge" .......................... ........................................................ F.3 
Amendments to NPDES Permit Application For CAFOs Form 28 ............................................................................................................... F.4 
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B. What Size AFO.-; Would be 
Considered CAFOs? 

EPA is proposing two alternative 
structures for establishing which AFOs 
would be regulated as CAFOs. Each 
proposal reflects the Agency's efforts to 
balance the goals of ease of 
implementation and effectively 
addressing the sources of water quality 
impairments. The two-tier structure is 
designed to give both regulators and 
animal feeding facility operators a clear, 
straightforward means of determining 
whether or not an NPDES permit is 
required for a facility. On the other 
hand, the three-tier structure, while Jess 
straightforward in determining which 
facilities are required to have NPDES 
pP.rmits, may allow the permit authority 
to focus its permitting resources on 
facilities which are more likely to be 
significant sources of water quality 
impairments. The Agency believes both 
the two-tier and three-tier approaches 
are reasonable and is requesting 
comment on how best to strike a balance 
between simplicity and flexibility while 
achieving the gm:1ls of the Clean Water 
Act. EPA may decide to choose either or 
both alternatives in the final rule, and 
requests comments on both. EPA is also 
requesting comment on a variation of 
the two-tier structure and a variation of 
the three-tier structure and, after 
considering public comment, may 
decide to pursue either or both of theso 
variations Jar the final rule. 

EPA is not proposing to define animal 
types on the basis of age, si?:e or species 
in order to avoid complicating the 
implementation of this proposal. 
Throughout today's preamble, each of 
the subcategories, under tmlay's 
proposed effluent guidelines, is 
described as follows: 

• "Cattle, excluding mature dairy or 
veal" (referred in today's preamble as 
the beef sector) includes any age animal 
confined at a beef operation, including 
heiftlrs when confined apart from the 
dairy. This subcategory also includes 
stand-alone heifer operations, also 
refHrred to as heifer operations. 

• "Mature dairy cattle" (referred in 
today's preamble as the dairy sector) 
indicates that only the mature cows, 
whether milking or dry, are counted to 
identify whether the dairy is a CA!o'O. 

• ''Veal" is distinguished by the type 
of operation. Veal cattle are confined 
and manure is managed differently than 
beef cattle. EPA is not proposing to 
define veal by size or age. Note that the 
current regulation includes veal under 
the beef subcategoty, but in today's 
proposal a new veal subcategory would 
be e~tablished. 

• "Swine weighing over 25 kilograms 
or 55 pounds" also indicates that only 
mature swine are counted to determine 
whether the facility is a CAFO. Once 
defined as a CAFO, all animals in 
conllnement at the facility would be 
suhjP.d to the proposed re4uirements. 

• "Immature Swine weighing less 
than 25 kilograms or 25 pounds" 
indicates that immature swintl are 
counted only when confined at a stand
alonH nursery. Today's preamble uses 
the terms "swine sector" to indicate 
both mature and immature swine, but 
permit provisions are separately applied 
to them. 

• "Chicken" and "Turkeys" are listed 
as separate subcategories and are 
counted separately in order to 
determine whether the facility is a 
CAFO. However, they are subject to the 
same effluent limitations, and are 
collectively referred to as the "poultry 
sHctor." 

• "Ducks," "Horses." and "Sheep or 
Lambs" are separate subcategories 
under the existing NPDES and effluent 
limitation regulations. Part 412 eftluent 
limitations are not being revised in 
today's proposal; however, some of the 
proposed revisions to the NPDES 
program will affect these subcategories. 

1. Historical Record 
In 1973, when F.PA proposed 

regulations for CAf'Os, U1e Agency 
deteJmined the thresholds above which 
AFOs would be subject to NPDES 
permitting requirements "on the basis of 
information and statistics received, 
pollution potential, and administrative 
manageability." 38 FR 10Yil1, 10961 
(May 3, 1973). ln 1975, the Agency, after 
litigation, again proposed regulations for 
CAFOs which established a threshold 
number of animals above which an AFO 
would be determined to be a CAFO. 40 
FR 54182 (Nov. 20, 1975). The Agency 
noted that it might be possible to 
establish a precise regulatory formula to 
determine which AFOs are CAFO point 
sources based on factors such as the 
proximity of the operation to surface 
waters, the numbers and types of 
animals confined, the slope of the land, 
and other factors relative to the 
likelihood or frequency of discharge of 
pollutants into navigable waters. 40 FR 
at 54183. 

The Agency decided, however, that 
even if such a formula could be 
constmcted, it would be so complex 
that both permitting authorities and 
feedlot operators would find it difficult 
to apply. Then, as now. EPA concluded 
that the clHarest and most efficient 
means of regulating concentrated animal 
feeding operations was to ostablish a 
definitive threshold number of confined 

animals above which a lacility is 
defined as a CAFO. below which a 
permitting authority could designate a 
facility as a CAFO, after consideration of 
the various relevant factors. The 
threshold numbers initially established 
by the Ageney were based generally on 
a statement by Senator Muskie when the 
Clean Water Act was enacted. SenatoJ 
Muskie, floor managor of the legislation, 
stated that: "Guidance with respect to 
the identification of 'point sources' and 
'nonpoint sources,' especially with 
respect to agriculture, will be providHd 
in regulations and guidelines of the 
Administrator." 2 LP-gislative History of 
the Water Pollution Control Act 
Amendments of 1972 at 12!:19, 93d Cong, 
1st Sess. (January 1973). Senator Muskio 
then identified the existing policy with 
respect to identification of agricultural 
point sources was generally that "runoff 
from confined livestock and poultry 
operations are not considered a 'point 
source' unless the following 
concentrations of animals are exceeded: 
1000 beef cattle; 70() dairy cows; 
290,000 broiler chickens; 180,000 laying 
hens; 55,000 turkeys; 4,51l0 slaughter 
hogs; 35,000 feeder pigs: 12,000 sheep 
or lambs; 145,()00 ducks." ld. In the 
final rule, the Agency and commenters 
agreed that while Senator Muskie's 
statement provided useful general 
guidance, particularly in support of the 
idea of defining CAFOs hased on 
specified numbers of animals present, it 
was not a definitive statement of U1e 
criteria for defining a CAFO. 41 FR 
11458 (Mar. 18, 1976). The Agtmcy, 
thus, looked to data with respect to both 
the amount of manure generated by 
facilities above the threshold and the 
numbet of facilities captured by the 
regulation. 

EPA has again looked to those factors 
and, with 25 years of regulatory 
experience, focused particularly on the 
amount of manure captured by the 
threshold, ease of implementation for 
both regulators and the regulated 
community, as well as on matters of 
administrative convenience and 
manageability of the permitting 
program. Rased on these considerations, 
EPA is proposing two alternative 
structures. EPA notes that the NPDES 
threshold is generally synchronized 
with the etnuent guidelines 
applicability threshold, and information 
on the cost per pound of pollutants 
removed, and afford ability of the 
various options is available in Section 
X. 
:.!. Two-Tier Structure 

The first alternative that EPA is 
proposing is a two-tier structure that 
establishes which operations are 
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defined as CAFOs based on size alone. 
See proposed§ 122.23(a)(3). In this 
alternative, EPA is proposing that the 
threshold for defining operations as 
CAFOs be equivalent to 500 animal 
units (AU). All operations with 500 or 
more animal units would be defined as 
CAFOs (§ 122.23(a)(3)(i)). Operations 
with fewer than 500 animal units would 
bo CAFOs only if designated by EPA or 
the State permit authority 
(§ 122.23(a)(3)(ii)). Table 7-6 describes 
the number of animals that are 

equivalent to the proposed 500 AU 
threshold, as well as three other two-tier 
thresholds that are discussed in this 
section. 

The proposed two-tier structure 
would eliminate the 300 AU to 1,000 
AU tier of the existing regulation, under 
which facilities were either defined as a 
CAFO if they mot certain conditions or 
were subject to designation on a case
by-case basis by the permit authority 
according to the criteria in the 
regulations. EPA is proposing to 

eliminate this middle category primarily 
because it has resulted in general 
confusion about which facilities should 
be covered by an NPDES permit, which, 
in turn, ha~ led to few facilities being 
permitted under the existing regulation. 
The two-tier structure offers simplicity 
and clarity for the regulated community 
and enforcement authorities for 
knowing when a facility is a C'.AFO and 
when it is not, thereby improving both 
compliance and enforcement. 

TABLE 7-6.-NUMBER OF ANIMALS COVERED BY ALTERNATIVE TWO-TIER APPROACHES 

Animal type 

Cattle and Heifers ........................................................................................................................... . 
Veal ................................................................................................................................................ .. 
Mature Dairy Cattle ........................................................................................................................ .. 
Swine weighing over 25 kilograms-or 55 pounds ....................................................................... .. 
Immature Swine weighing less than 25 kilograms, or 55 pounds ................ ................................ .. 
Chickens ........................................................................................................................................ .. 
Turkeys ................................................... ........................................................................................ . 
Ducks .. ............................................................................................................................................ . 
Horses ..................................................................................................................................... ........ . 
Sheep or Lambs ............................................................................................................................. . 

Operations with fewe1· animals U1an 
the number listed for the selected 
threshold in Table 7-6 would only 
become CAFOs through case-by-case 
designation. 

In order to determine the appropriate 
threshold for this two-tier approach, 
EPA analyzed information on numbers 
of operations, including percent of 
manure generated, potential to reduce 
nutrient loadings, and administrative 
burden. EPA considered current 
indu~try trends and production 
practices, including the trend toward 
fewer numbers of AFOs, ami toward 
larger facilities that tend to be more 
specialized and industrialized in 
practice, as compared to more 
traditional agricultural operations. EPA 
also considered other thresholds, 
induding 300 AU, 750 AU, or retaining 
the existing 1 ,000 AU threshold. After 
considering each of these alternatives, 
EPA is proposing 500 AU as the 
appropriate threshold for a two-tier 
stmcture, but is also requesting 
comment on a threshold of 750 AU. 

EPA is proposing 500 AU as the 
appropriate tlueshold for a two-tier 
structure because it regulates larger 
operations and exempts more 
traditional-and oftentimes more 
sustainable-farm production systems 
where farm operators grow both 
livestock and crops and land apply 
manure nutrients. Consistent with the 
objectives under the USDA-EPA 
Unified National Strategy for Animal 

Feeding Operations (March 9, 1999), the 
proposed regulations cover more of the 
largest operations since these pose the 
greatest potential risk to water quality 
and public health, given the sheer 
volume of manure generated at these 
operations. Larger operations that 
handle larger herds or flocks often do 
not have an adequate land ha~e for 
manure disposal through land 
application. As a result, large facilities 
need to store large volumes of manure 
and wastewater, which have the 
potontial. if not properly handled, to 
cause significant water quality impacts. 
By comparison, smaller farms manage 
fewer animals and tend to concentrate 
less manul'e nutrients at a single farming 
location. Smaller farms tond. to be less 
specialized and are more diversified, 
engaging in both animal and crop 
production. These farms often have 
sufficient cropland and fertilizer needs 
to appropriately land apply manure 
nutrients generated at a farm's livestock 
or poultry business. More inlotmation 
on the characteristics of larger-scale 
animal production practices is provided 
in set.:tions IV and Vl of this document, 
as well as noted in the analysis of 
impact~ to small businesses (section 
X .I). 

EPA is pwposing the 500 AU 
threshold because operations of this si?.e 
account for the majority of all manure 
and manure nutrients produced 
annually. The proposed two-tier 
structure would cover an estimated 

Number of animals equivalent to: 

300AU 500AU 750AU 1.000 AU 

300 500 750 1,000 
300 500 750 1,000 
200 350 525 700 
750 1,250 1,875 2,500 

3,000 5,000 7,500 10,000 
30.000 50,000 75,000 100,000 
16,500 27,500 41,250 55,000 
1,500 2,500 3.750 5,000 

150 250 375 500 
3,000 5,000 7,500 10,000 

25,540 animal production operations, or 
approximately seven percent of all 
operations, which account for 64 
percent of all AFO manure generated 
annually. The USDA-EPA Unified 
National Strategy had a goal of 
regulating roughly five percent of all 
operations. 

EPA is specifically seeking comment 
on Hn alternative threshold of 750 AU, 
which would encompass five porcent of 
AFOs. There are an estimated 19,100 
operations wiU1 750 AU or more (13,000 
of which have more than 1.000 AU), and 
account for 56 pen:ent of all manure and 
manure nutrients produced annually by 
AFOs. Regulating five percent of AFOs 
may Le viewed by some as being 
consistent with the USDA-EPA Unified 
National Strategy. 

A 750 All threshold has the benefits 
cited for the 500 AU threshold. The two· 
tier structure is simple and clear, and it 
would focus regulation on even larger 
operations, thereby relieving smoller 
operations from the burden of being 
automatically regulated, and moderating 
the administrative burden to permit 
authorities. Permit authorities could use 
state programs to locus on operations 
below 750 AU, and could use the 
designation process as needed. 

In some sectors, a 750 AU threshold 
may not be sufficiently protective of the 
environment. Fur example, in the 
Pacific Northwest. dairies tend to be 
smaller, but also tend to be a significant 
concern. ln the mid-Atlantic, where 
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poultry operations have been shown to 
be a source of environmental 
degradation, a 750 AU threshold would 
exempt many broiler operations from 
regulatory re4uirements. EPA is 
concerned that a 750 AU threshold 
would disable permit authorities from 
effectively arldressing rP.gional com;erns. 

EPA also considered adopting the 
1 ,000 AU threshold, which would have 
rHgulated three percent of all operations 
and 49 percent of all manure generated 
annually. A threshold of 300 AU was 
also considered, which would have 
addressed an additional 8 percent of all 
manure generated annually, but woulrl 
have brought into regulation 50 percent 
more operations than the 500 AU 
threshold (thus regulating a total of 10 
percent of all AFOs which account for 
72 percent of AFO manure). 

Raising the NPDES threshold to 500 
AU, 750 AU or 1,000 AU raises a policy 
question for facilities below the selected 
threshold but with more Ulan 300 AU. 
Facilities with 300 to 1,000 AU are 
currently subject to NPDES regulation 
under some conditions, though in 
practice few operations in this size 
range have actually been permitted to 
date. To rely entirely on designation for 
these operations could be viewed by 
some as deregulatory, because the 
designation process is a time consuming 
and resource intensive process that 
makes it difficult to redress violations. 
It also results in Ule inability for permit 
authorities to take enforcement actions 
against initial discharges, (unlHss they 
are fwm an independent point source at 
the facility); instead such discharges 
could only rP.sult in requiring a permit. 
Unless the designation process can be 
streamlined in some way to enable 
permit authorities to more efficiently 
address those who are significant 
contributors of pollutants, raising the 
thre~hold too high may also not be 
sufficiently protective of U1e 

environment. Please see Section VJLC.:J 
and VIl.C.4 for a discussion of the 
designation process. 

More information on how data for 
these alternatives were estimated is 
providP.d in section vr of this preamble. 

EPA is soliciting comment on the two
tier structure, and what the appropriate 
threshold should be. [n addition, EPA is 
soliciting comment on other measures 
this rule, when final, might include to 
ensure that facilities below the 
regulatory threshold meet 
environmental requirements, such as by 
streamlining the designation process or 
some other means. 

3. Three-Tier Structure 
The second alternative that EPA is 

proposing is a three-tier structure that 
retains the existing tiers but amends the 
conditions under which AFOs with 300 
AU to 1,000 AU. or "middiH tier" 
facilities, would be defined as CAFOs. 
Further, EPA would require all middle 
tillr AFOs to either apply for an NPDES 
permit or to certify to the permit 
authority that they do not meet any of 
the conditions which would require 
them to obtain a permit. 

EPA is proposing this alternative 
because it presents a "risk based" 
approach to determining which 
operations pose the greatest concern and 
havo the greatest potential to discharge. 
The particular conditions being 
proposed would have the effect of 
ensuring that manurP. at all facilities 
with 300 AU or more is properly 
managed, and thus may be more 
P.nvironrnentally protective than the 
two-tier structure. Further. even though 
this alternative would impose some 
degree of burden on all AFOs with 300 
AU or more, il would provide a way for 
facilities to avoid being permitted, and 
could reduce the administrative burden 
associated with permitting. 

The three-tier alternative would affect 
all 26,665 facilities between 300 AU and 

1,000 AU in addition to the 12,660 
facilities with greater than 1,000 AU, 
and thus would affect 10 percent of all 
AFOs while <1ddressing 72 percent of all 
AFO manure. However, because owners 
or operators of middle tier facilities 
would be able to certify that their 
operations are not CAFOs, EPA 
estimates that between 4,000 to 1!:1,000 
mid-size facilities would need to apply 
for and obtain a permit. 

Of the approximately 26,000 AFOs 
with 300 AU to 1,000 AU, EPA 
estimate:; that owners or operations of 
approximately 7,000 facilities would 
have to, at a minimum, implement a 
Pormit Nutrient Plan (as discussed 
further below) and would be able to 
certify to the permit authority that they 
are not a CAFO based on exi!lting 
practices. Operators of some 19,000 
facilities of these middle tier facilities 
would be required to adopt certain 
practices in addition to implementing a 
PNP, in order to be able to certify they 
are not a CAFO to avoid being 
permitted. 

See the EPA NPDES CAFO 
Rulemaking Support Document, 
included in the Record, for detailed 
descriptions of the number of facilities 
affected by this and the other nltern<~tive 
scenarios cont~idered. 

EPA is also proposing the threH-tier 
structure because it provides flexibility 
for State programs. A State with an 
effective non-NPDES program could 
succeed in helping many of their middle 
tier operations avoid permits by 
ensuring they do not meet any of the 
conditions that would define them as 
CAFOs. This important factor would 
enable States to tailor their programs 
while minimizing th'e changes State 
programs might need to make to 
accommodate today's proposed 
rulemaking. 

The three-tier structure would affect 
the facilities shown in Table 7-7. 

TABLE 7-7.-NUMBER OF ANIMALS IN THE THREE-TIER APPROACH 
[By sector] 

>1000 AU 300-1000AU <300 AU 

Animal Type equivalent 
(Number of 

animals) 

equivalent 
(Number of 

animals) 

equivalent 
(Number of 

animals) 

Cattle, Excluding Mature Dairy and Veal ................................................................. . 1,000 300-1,000 <300 
Veat ........................................................................................................................... . 1,000 300-1,000 <300 
Mature Dairy Cattle ........ , .......................................................................................... . 700 200-700 <200 
Swine. weighing over 25 kilograms or 55 pounds ...... -............................................ . 2,500 750-2,500 <750 
•Immature Swine, weighing less than 25 kilograms or 55 pounds ......................... .. 10.000 3,000-10,000 <3,000 
•chickens ............ - ................................................................................................... . 100.000 30,000-100,000 <30,000 
Turkeys ..................................................................................................................... . 55,000 16,500-55,000 <16,500 
Ducks ................................................................. -................................ , .... -................ . 5,000 1,500-5,000 <1,500 
Horses ....................................................................................................................... . 500 150-500 <150 
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TABLE 7-7.-NUMBER OF ANIMALS IN THE THREE-TIER APPROACH-Continued 
[By sector] 

>1000 AU 300-1000AU <300 AU 

Animal Type equivalent equivalent equivalent 
(Number of (Number of (Number of 

animals) animals) animals) 

Sheep or Lambs ........................................................................................................ 10.000 3,000-10,000 <3,000 

•immature swine, heifers and dry chicken operations are not included in the existing regulation but are included in today's proposed 
rulemaking. 

Revised Conditions. EPA examined 
the condition~ under the existing 
regulation and determined that the 
conditions needed to be modified in 
order to improve its efficacy. Under the 
existing rt-lgulation, an AFO with 300 
AU to 1,000 AU is not defined as a 
CAFO unless it meets one of the two 
criteria governing the method of 
discharge: (1) Pollutants are discharged 
through a man-made ditch, flushing 
system, or other similar man-made 
device; or (2) pollutants are discharged 
directly into waters of the United States 
that originate outside of the facility and 
pass over, across, or through the facility 
or otherwise come into direct contact 
with the confined anim11b. Under the 
two-tier structure, these conditions 
would be eliminated because a facility 
would simply he defined as a CAFO if 
it had more than 500 AU. Under the 
three-tier structure, EPA is propoKing to 
oliminate the exi~ting conditions and 
add several others designed to identify 
facilities which pose the greatest risk to 
watP.r quality. 

The thrP.e-tier proposal would. for the 
middle tier, eliminate both criteria in 
the existing regulation because these 
conditions have proven to be difficult to 
interpret and implement for AFOs in the 
300 AU to 1,000 AU size category, and 
thus have not facilitated compliance or 
enforcement, and the scenario does not 
meet the goal of today's proposal to 
simplify U1e NPDES regulation for 
CAFOs. The two criteria governing 
method of disc:harge, e.g., "man-made 
device" and "stream running through 
the CAFO," are subject to interpretation, 
11nd thus difficult for AFO operators in 
this size range to determine whether or 
not the permit authority would consider 
them to be a CAFO. EPA does not 
believe it is necessary to retain these 
criteria bec11use all discharges of 
pollutants from facilities of this size 
should be considored point source 
dischargos. By replacing these terms 
with a list of conditions, EPA intends to 
clarify that all discharges from CA.fo'Os 
must be covered by an NPDES permit, 
whether or not thoy are from a 
manmade conveyance. EPA notes that 
under this proposal, the Agoncy would 

not eliminate the two conditions as 
criteria lor designation of AFOs with 
less than 300 AU as CAFOs. See tho 
discussion of designation in Se(:tion 
VILC.:l. 

The 1'evised conditions for the middle 
tier would require the owner or operator 
to apply for an NPDES permit if the 
operation meets any of the following 
conditions and is therefore a CAFO: (1) 
There is direct contact of animals with 
waters of the U.S. at the facility; (2) 
there is insufficient storage and 
r.ontainment at the production area to 
prevent discharges from reaching wators 
of the U.S.; (3) there is evidence of a 
discharge from the production area in 
the last fivo years; (4) the production 
area i!! located within 100 feet of waters 
of the U.S.; (5) the operator does not 
have, or is not implementing, a Permit 
Nutrient Plan that meets EPA's 
minimum requirements; or (6) more 
than twelve tons of manurP. is 
transported off-site to a single recipient 
annually, unless the recipient has 
complied with the requirements for off
site shipment of manure. 

The EPA NPDES CAFO Rulemaking 
Support Document, dated SeptP.mber 26, 
2000 (available in the rulemaking 
Record), describes the assumptions usod 
to P.~timate the number of facilities Utat 
would be aflected by each condition, 
which EPA developed in consultation 
with state regulatory agency personnel, 
representatives of livestock trade 
associations, and extension specialists. 

Each of these proposed conditions is 
dP.s«:rihed further below. 

Din~r.t contact of anim(J/s with wate1-s 
of the U.S. The condition lor "direct 
contact of animals with waters of the 
U.S." covers situ11tions such as dairy or 
beef cattle walking or standing in a 
stream or other such water that runs 
through the production area. This 
condition ensures that facilities which 
allow such diroct contact have NPDES 
permits to minimi:~:e the water quality 
problems that such contact can cause. 

Insufficient Storage. The condition for 
"insufficient stomge and containment at 
the production area to prevent discharge 
to waters of the U.S." is intended to 
addre~s discharges Uuough any means, 

including sheet runoff from the 
production area, whereby rain or other 
waters might come into contact with 
manure and other raw materials or 
wastes and then run off to waters oft he 
U.S. or leach to ground water that has 
a direct hydrologic connection to waters 
of tho U.S. This is to ensure that all mid
sized facilities prevent discharges fwm 
inadequate storage and containment of 
manure, process wastewater, storm 
water, and other water coming in 
contact with manure. 

Sufficient storage would be defined as 
1acilities that have been designed and 
constructed to standards equivalent to 
today's proposed effluent guidelines. 
Thus, beef and dairy operations would 
be designed and constructed to prevent 
discharge in a 25-year, 24-hour storm 
event, while swine and poultry would 
be required to meet a zero discharge 
standard. See Section VIIIC.6. 

Past or Current Discharg1-1. Operations 
that meet the condition for "evidence of 
discharge from the production areas 
within the past five ye11rs" would be 
considered CAFOs under this proposal. 
A discharge would include all 
discharges from the production area 
including, for example, a discharge from 
a facility designed to contain a 25-year, 
24-hour storm. Evidence of discharge 
would include: citation by the permit 
authority; dischargP. verified by the 
permit authority wheUtea' cited or not; or 
other verifiable evidence that the permit 
authority determines to be adequate to 
indicate a discharge has occurred. 

Under this approach, there would be 
no allowance in the certification process 
for facilitiP.s in the beef and dairy 
sectors designed to contain runoff from 
a 25-year, 24-hour storm that had a 
discharge anyway during an extreme 
storm event. Thus, in this respect, the 
requirements for certification would be 
more stringent than those that would 
apply to a permitted facility. EPA is 
thus proposing that a far:ility that 
chooses not to be covered by an NPDES 
petmit would not get the benefits of 
NPDES coverage such as the 25-year, 24-
hour storm standard for beef and dairy 
operations, and upset and bypass 
defense. Alternatively. EPA is soliciting 
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comment on the definition of a "past or 
current discharge," including whether 
to define it as a discharge from a facility 
that has not been designed and 
constructed in accordam:P. with today's 
proposed eflluenl guidelines. This 
would make the certification 
requirements consistent with those for 
permitted facilities. 

Proximity to W(Jters of the U.S. 
Operations with production areas that 
arP. located within lOU feel of waters of 
the U.S. are of particular concern to 
EPA, sim:e their proximity increases the 
chance of discharge to waters and is a 
mmpelling factor that would indicate 
tho potential to discharge. Research has 
shown that the amount of pollutants in 
runoff over land can be mitigated by 
buffers and setbacks. (See 
Environment~:~] Impact Assessment; 
Development of Pollutant Loading 
RP.ductions from the Implementation of 
Nutrient Management and Best 
ManagP.ment Practices; boU1 available in 
the rulemaking Record.) Any operation 
located al a distance less than the 
minimum setback poses a particular risk 
that contaminants will discharge to 
receiving waters. EPA estimates that 
approximately 4,000 operations between 
300 AU and 1,000 AU in size have 
production areas that are within 100 feet 
of waters of the U.S. 

Permit Nutrient Plan for Land 
Application of Manure and Wastewater. 
For facilities that land apply manure, 
another condition indicative of risk to 
water impaitment is whether or not the 
facility has developed and is 
implementing a Permit Nutrient Plan lor 
manure and/or wastewater that is 
applied to land that is owned or 
controlled by the AFO operator. 
Contamination of water from excessive 
application of manure and wa!$tewater 
to fields and cropland presents a 
substantial risk to the P.nvironment and 
public health because nutrients from 
agriculture are one of the leading 
sources of water contamination in the 
United States. While CAFOs are not the 
only source of contamination, they are 
a significant source, and CAFO 
operators should apply manure properly 
to minimize environmental imp~:~c:ts. 
Thus, EPA would require any facility 
with 300 AU to 1,000 AU that does not 
have a PNP that conforms to today's 
proposed effluent guidelines for land 
application to apply for an NPDES 
permit. (As described in Section VILE. I, 
the PNl' is the effluent guideline subset 
of elements in a CNMP. SeGtion VIII.C.6 
of today's propos~:~ I describes Ute 
enluent guideline requirements in a 
PNP.) 

Certification for Off-site Transfer of 
CAFO·gHnHrtltP.d Manure. The final 

condition for avoiding <1 permit 
concerns the transler of CJ\FO-generated 
manure and wastewater to off-site 
recipients. El'A is co-proposing two 
ways to address manure transferred off
site, which are discussed in detail in 
Section Vll.D.2, as well as in Vll.e.S.e. 
In this condition, a facility would be 
considered a CAFO if more than 12 tons 
of manure is transported off-site to a 
single recipient annually, unless the 
AFO owner or operator is complying 
with the requirements for off-site 
transfer of manure, or is complying with 
the requirements of a State program that 
are equivalent to Ute requirements of 40 
CFR part 412. 

Under one co-proposed option, the 
AFO owner or operator would be 
required to obtain certifi~;ations from 
recipients that Ute manure will be 
properly managed; to maintain rP.cords 
of the recipients and the quantities 
transferred; and to provide information 
to the recipient on proper manure 
managP.ment and test results on nutrient 
content of the manure. Under the 
alternative option, CAFOs would not be 
required to obtain certifications, but 
would still maintain the records of 
transfers and provide the information to 
the recipients. 

Undei· the first option, the CJ\FO 
owner or operator would obtain a 
certification from recipients (other than 
waste haulers that do not land apply the 
waste) that the manure: (1) Will be land 
applied in accordance with proper 
agricultural practices as defined in 
today's proposal; (2) will be applied in 
accordance with an NPDES permit; or 
(::!) will he used for alternative uses, 
such as for pelletizing or distribution to 
other markets. If transferring manure 
and wastewater to <1 waste hauler, the 
CAFO owner or operator would be 
required to obtain the name ami 
location of ilie recipients of the waste, 
if known, and provide the hauler with 
an analysis of the content of the manure 
and a brochure describing 
responsibilities for appropriate manure 
management, which would be provided, 
in turn, to the recipient. These 
provisions are discussed in more detail 
in Sections Vll.D.4 and VII.E.4. 

Exces.~ Manure Alternative 
Considered. As an alternative to the two 
conditions addressing land application 
ofCAFO-generated inanurc, EPA also 
considered a condition th11t would 
simply re4uire U1e CAFO operator to 
determine whether it generates more 
manure than the land under his or her 
control could accommodate at allowable 
manure application rates, and if so, it 
would be a CAFO, required to land 
apply according to a PNP. Further, U1is 
condition would create a voluntary 

option for off-site transfer of CAFO
generated manure whereby, if the 
manure was transferred to someone 
certifying they had a certified CNMP 
and were implementing it, the facility 
would nut he a CAFO on the basis of 
having excess manure. 

EPA considered this criterion to 
identify which CAFOs were likely lo 
pose a risk of discharge and impacts to 
human health and the environment 
based on generation of excess manure 
(e.g., more manure than can be properly 
applied to land under his or her 
operational control). Requiring such 
CAFOs to apply for an NPDES permit 
would allow EPA to require these 
operations to maintain records 
documenting the fate of the manure 
(e.g., whether it was land applied on
site or transferred to a third party). EPA 
is interested in monitoring the fate of 
the large quantities of manure generated 
by CAFOs, and in educating recipients 
regarding proper agricultural practices. 
CAFO operators able to certify there is 
sufficient cropland under their 
operational control to accommodate the 
proper application of manure generated 
at their facility would not be defined as 
CAFOs and thus would not need to 
apply for an NPDES permit on that 
basis. 

To identify facilities that generate 
excess manure, EPA considered n 
screening tool originally developed by 
USOA, known as Manure Master. The 
tool allows AFO operators to compare 
the nutrient content in the animal 
manure produced by an AFO with the 
quantity of nutrients used and removed 
from the field on which that manure is 
appliP.d. This tool would help assess the 
relative potential for the nutrients 
contained in ilie animal manure to meet 
or exceed the crop uptake and 
utilization requirements for those crops 
that receive applications of manure. The 
screening tool calculates a balance 
between the nitrogen, phosphorus, and 
potassium content in the manure and 
the quantity of these nutrients used by 
particular crops. This balance can be 
calculated based upon recommended 
fertilizer applkation r~:~tes, when 
known, or upon estimated plant 
nutrient content, when recommended 
fertilizer application rates are not 
known. For nitrogen, the balance is 
calculated taking into account expected 
losses from leaching, denitrification, 
and volatilization. 

The manure screening tool would be 
available as either an Internet-based 
program or as a computer software 
program that allows for direct input of 
data and generation of reports. AFO 
operators would enter the average 
number of confined animals by animal 
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type. th~t number of acre~ for each c:rop, 
and the expected yielrl for each crop for 
which the operator expects to apply 
manure. The operator would also 
specify whether the manure is 
incorporated into the soil or surface 
applied. The software also allows. but 
does not require, entry of soil test or 
other crop nutrient recommendations. 
The screening tool produces a report 
that includP.s thP. balam;e (i.e .• pounds 
needed or pounds excess, per acre) for 
nitrogen, phosphorus, and potassium for 
an AFO operator's fields. The balance 
will advise the operator whethHr th~t 
quantity of nutrients in his or her 
animal manure exceeds the quantity 
removed in harvested plants or the 
quantity of nutrients recommended. 

There are many assumptions in this 
screening tool that make it too general 
to use for detailed nutrient management 
planning, although it woulrl bP. useful as 
a rough means of determining whether 
a facility is generating manure in excess 
of crop needs. The factors used to 
calculate manure nutrient content are 
developed from estimates that account 
!or nutrient losses due to collection, 
storage, treatment, and handling. When 
manure is not incorporated, an 
additional nitrogen loss is included for 
volatilization. When the nutrients 
exceed nutfient utilization, there is 
increased potential for nutrients to leach 
or runoff from fields and become 
pollutants of ground or surfactl water. 
This software is intended to be used as 
a decision support ~creening tool to 
allow AFO operators to make a quick 
evaluation as to whetl1er the quantity of 
nutrients applied to the land on which 
manure is spread exceeds the quantity 
of nutrients used by crops. EPA believes 
it could be a valuable tool to determine, 
at a scrP.ening lHvel, whether available 
nutrients exceed crop needs and, thus, 
whether a fRcility has a greater 
likelihood for generating the runoff of 
nutrients that could impact water 
quality. F.PA is not proposing this 
option as there are concerns that simply 
having enough land may not provide 
assurance that the manure would be 
applied in ways thRt avoided impairing 
water quality. However, EPA is 
rHquHsting comment below on an 
alternative three-tier approach that 
would include such a screening tool as 
one of the criteria for certifying that an 
AFO in the 300 to 1,000 AU si:te 
category is not a CAPO. 

Certifying That a Middle Tier AFO is 
not a CAFO. Under the three-tier 
structuro, EPA is proposing t.o allow 
AFOs with between 300 AU and 1,000 
AU to r:ertify to U1e permit authority 
that they do not meet any of the risk
based conditions and thus are not 

C:AFOs. The certification would be a 
check-off form that would also roquest 
some Lasic information about the 
facility, including name and address of 
the owner anrl opP.rators; fRcilily name 
and address and contact person; 
physical location and longitude and 
latitude information for the prorludiun 
area; type and number of animals at the 
AFO; and signature of owner, opP.rator 
or authorized repre~entative. The drali 
sample certification form is included 
here for public comment. 

Form for Certifying Out of the Concentrated 
Animal Feeding Operation Provisions of the 
National Pollutant Discharge t:limination 
System 

This checklist is to assist you in 
determining whether your animal feeding 
operation (AFU} is, or is not, a concentrated 
animal teeding operation (CAr'O) subject to 
certain regulatory provisions. t'or 
clRrification, please see the <ttta\:hecl fa\:t 
shP.P.l. 

Section 1. First Determine Whether or not 
Your J:.'acility Is an A}'Q 

A fadlity that housns animals i" an animal 
fP-ecling oporation if: 

• Animals (other than aquatic animals} 
have been, are, or will be stabled or confined 
and fed or maintained for a total of 45 days 
or more in any 12-month period. 

• Animals are not considered to be stabled 
or ecmfinecl whP-n thP-y arll in arHas stu:h as 
pastures or rangeland that sustain r.rops or 
forage gmwlh during the entire lime tl1al 
animals are present. 

Yes, my facility is an Ar'O. PROCEED TO 
SECTION2. 

No, my facility is not an APU. STOP. YOU 
DO NO"r NEED TO SUBMIT THIS FORM 

Section 2. Determine the Size Range of Your 
AFO 

If your facility is an AFO, and the number 
of animals is in the size range for any animal 
type listed below. then you may potentiolly 
be o (;onpmlralod animal fP.eding operation. 
200-700 mature dairy cattle (whether milked 

or dry} 
:100-1000 head of cattle other than mature 

dairy cattle 
750-2.500 swine e<t\:h weighing ovP-r 25 

kilograms (fi!i pounds) 
3,000-10,000 swine each weighing nnder 25 

kilograms (55 pounds) 
30.000-100,000 \:hic:kHns 
1G,500-55,000 turkeys 
150-500 horses 
3,000-10,000 sheep or lambs 
1,500-5,000 dtJcks 

My AFO is wit/lin this size ronge. 
PROCEED TO SECTION 3. 

My AFO has fewer than the lower 
threshold number lor any animt~l type so I am 
not a CAFO under this 1lusc:ription. STOP. 

My AFO has more than the upper 
threshold number of animals for any animal 
type. STOP. PLEASE CONTACT YOUR 
PERMIT AUT! IUIUTY l•'OR INPORlYfAT!ON 
ON HOW TO APPLY 1-'0R AN NPDES 
PERMIT. 

Section 3. Minimum Requirements 
Check all hoxf:!s lhat apply In your 

operation. If all of the following boxes are 
dwt:kc:d, PROC:EED TO SECTION 4. 

My production area is not located within 
100 feet of waters of the U.S. 

There is no direct contact ofanimals with 
waters of the U.S. in the production a.'ea. 

I am currently maintaining properly 
engineered manure and wastewater storage 
and wntainrnent structures designed to 
prevent discharge in either a 25-year, 24-hour 
storm (for beef and dairy facilities} or <til 
circumstances (for all other facilities), in 
accordance with the e!'fluent guidelines (40 
CFR Part 412). 

ThHrf:! arP. no discharges from thH 
production area and there have been no 
disc.:harges in the past 5 ye<~rs. 

I have not been notified by my State permit 
authority m· EPA I hat my facility noods an 
NPD!!;S permit 

If any hox in I his sP-t:lion is not chHckncl, 
you may not use this certification and you 
must apply fur an NPDES penni I. STOP. 
PLEASE CONTACT YOUR PERMIT 
AUTHORITY FOR MORE INFORMATION. 

Se\:tion 4. Land Application 

A. If all of the boxes in Section 3 are 
cheeked, you may lm able to certify that you 
are not a CAFU on the basis of ensuring 
proper agricultural pr~ctices for land 
application ofCAFU manure: 

I either do not land apply manure or. if 
land applying manure. I ht~ve. t~nd am 
implementing, a certified Permit Nutrient 
Plan (PNP). I maintain a copy of my PNP at 
my facility, inc:luding rHc:oflls of 
implementation and monilo•'ing; and 

B. Check One; 
My SlatP. has a program for HXCP.ss manure 

in which I participate. OR 
!Alternative 1: I do not transfer more thail 

12 tuns of m<tm1re to any uff-sitP- redpiP-nts 
unless they have signed a certification form 
assuring me that they are either 1} applying 
monurP- H(;(;Ording to proper <tgrkultur<tl 
practices; 2} obtaining an NPDES permit for 
discharges; or 3} transferring manure to other 
non-land application usos; ond] [For 
Alternative 2, this box is not needed) 

I maintain records of recipients, receiving 
grP.atHr than 12 tons of mamlrf:! annually, and 
the quantity and dates transferred, and I 
provide recipients an analysis of the content 
of the manure <IS well as information 
describiag the recipients responsibilities for 
appropriate manure management. If I transfer 
monure or wastewater to a man me hauler, I 
also obtain the name and location of the 
recipients of the manure, if known; 

If <1 box is l:he\:kecl in both subsel:liun A 
and .~uhseclion B above, you may r.el'lify that 
you are not a CAFU. PROCEED TO SECTION 
5. 

If a lmx is not ~:hP.«:kml in hoth suh..c:cl ion 
A and subsection D above, you may not use 
this certific1:1tion torm. STOP. YOU MUST 
APPLY FOR AN NPDES PERMIT. 

Se\:tion 5. Certitication 

I certify that I own or operate the animal 
feeding operation described herein, and have 
legal authority to make m<~n~tgernent 
decisions about said operation. I certify that 
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the information provirled is truH and c:urn:d 
to the best of my knowledge. 

l understand that in the event of a 
discharge to wat!-lrs of the U.S. from my J\FO, 
I must report the discharge to the Permit 
Authority and apply for a penn it. I will 
report ll1n discharge by phone within 24 
hours, submit a written report within 7 
coh:mdar days, and makf-l arrangnmc:nls to 
coned Lhn c:ondilions that caused the 
discharge. 

Jn the event any of these conditions can nu 
longP.r be mP.t, I undHrSlaud that my facility 
is a CAP'U and I must immediately apply for 
a permit. l also understand that T am liabiH 
for any unpermitted discharw~s. This 
certification must be renewed every 5 years. 

I certify under penalty of law that this 
dm;ument HilhHr was pmpared by me or was 
prepared under my direction or supervision. 
Dased on my inquiry of the person or persons 
who gathered the information, tlw 
information pruvitlcd is, to the best of my 
knowledge and belief, true, accurate and 
complete. Tam ~;~ware that there arH pHnalli•:s 
for submitting false information, including 
the possibility of fine and imprisonment for 
knowing violations. 
FacilityName 00000000000000 
Name of Certifier 0 0 0 0 0 0 0 0 0 0 0 0 
Signature 0 U U u U 0 0 0 0 D 0 D 0 0 D 0 
DateDDDDDDODOO 
Check one: 0 owner D operator 
Name & Address of othHr Hnlity that exercises 
,;uhslantial upcrational control of this CAFU: 
DDDDDDDDODOOOUUUUUUUU 
Address of ~nimal feeding operalinn: 
County: 
State: 
Latitude/LongitudH: 
Phone: 
Email: 
Name of Closest Waters of thH U.S.: 
Dist<mce to Waters: 
Description of closest waters: (e.g. intennit
tent stream, perennial stream; ground water 
aquifer): UUUUlJ 0 0 0 0 ODD ODD 0 
OOOOODODDDDDDDDDDDDDD 

Where an operation in the 300-1000 
AU size range has certified that it meets 
all of the requil'ed conditions to be 
excluded from the CAFO definition, if at 
ony future point the operation fails to 
meet one or moa'e of these conditions, it 
would immediately become defined as a 
CAFO. Any discharges from tht~ 
operation at that point would be illegal 
unlilthe operation obtains a permit. For 
example, if an operation has certified 
that it moots all ofthe t:on<litions for 
being excluded from the CAFO 
definition, but then has an actual 
discharge to the waters (which would be 
inconsistent with thH certification that 
tltere is no "current discharge"), that 
discharge would be considered to be an 
unpermitted dischargH from a CAFO. 
Similar! y, if an operation at any point 
no longer has sufficient storage and 
containment to prHvent discharges, it 
would immediately become a CAFO and 
be required to apply for a permit 

(regardless of whether it had any actual 
rlischarges). 

Constructing the regulations in this 
way would do two things. First, it 
would make clear that there is no shield 
from li11bility for any operation that 
lalsely certified that it met the 
conditions to be excluded from 
regulation. Second, it would make clear 
that even in cases where an operation 
has certified to all tho required 
conditions in good faith, there is no 
protection from the regulatory and 
permitting requirements if at any point 
the operation no longer meets those 
conditions. Operations would be on 
notice th~:~t if they had any doubts about 
their continued ability to meet the 
conditions for exclusion, they should 
decline to "certify out" and should 
apply for a permit. 

Alternative Th1-ee-tier Structure: 
Simplified Certification. EPA is 
rHquesting comment on a variation of 
the three-tier structure being co
proposed today. Under this alternative, 
operations with> 1,000 AU would be 
subject to the same requirements as 
under both of torl~:~y's cu-propo~ed 
options, and operations bctwoon 300 
ond 1 ,000 animal units would be 
defined as CAPOs, required to obtain an 
NPDES permit, unless they can certify 
that they do not meet the conditions for 
definition as a CAFO. However, the 
conditions for making this t:Hrtific~:~tion 
would be different than those under the 
proposed three-tier approach, and thP. 
substantive permit requirements for 
operations between 300 and 1,000 AU 
that do not certify would olso be 
different. 

Under this approach, operations 
between 300 and 1,000 AU, that are not 
likely to be significant mntrihutors of 
pollutants, could avoid definition as a 
CAFO by certifying to a more limited 
range of factors. The check list would 
indicattt, for example, adequate facility 
design to contain manure and runoff in 
up to a 25-year. 24-hour storm, use of 
appropriate BMPs, and application of 
manure at agronomic rates. Under this 
variation, the check list would be 
designed to minimize both the required 
information and the substantive 
operational rt~quirements for these 
middle tier facilities on the grounds 
that. because they ~:~rH sm~:~ller sizt~ 
operations, they are less likely to be the 
type of concentratod, industriol 
operations that Congress intended to 
indude as CAFOs. So, for example, the 
check list could allow severo I 
alternativHs for appropriate manure 
stor~:~ge, including cost-effective BMPs 
such as stacking manure in certain 
locations or in CP.rtain w~:~ys tu avoid 
rlischarge. in lieu of expanded structural 

storage capacity. Similarly, the 
indication that manure is 11ppliP.rl at 
agronomic rates could be based on a 
simple ratio of animals to crop land, or 
on the use of a more sophisticoted 
screening tool, such as the USDA 
developed tool described 11bove, Lut 
would not necessarily require 
preparation of a full CNMP by a 
certined planner. The check list might 
also include an assuram:e by the 
operator tJtat recipients of off-site 
manure are provided nutrient test 
a'esults and information on appropriate 
manure managP.ment. 

AFOs in this size c~:~tegory that are not 
able to certify, according to the check 
list criteria, that they are not likely to be 
significant contributors of pollutants to 
w~:~tHrs of the US would be defined as 
CAPOs and thus required to obtain an 
NPDES pP.rmit. However, the conditions 
in the permit would not nHcessarily be 
the same as those in permits for 
operations with> 1,000 AU. rn 
particular, the effluent guidelines 
described in today's proposal would not 
be applicable to these facilities. Rather, 
CAFOs in this size category would be 
required to operate in accordance with 
BAT, as detea'mined by the best 
professional judgement (BPJ) of tht~ 
pt~rmit writer. This is the same as the 
existing requirement for CAFOs in t11is 
size category. Or, EPA might promulgate 
an alternate set of national effluent 
guidelines for CAPOs in this 
subcategory. Suc:h effluent guidelines 
might include zero discharge from the 
production area in up to a 25-year, 24-
hour storm, implementation of a PNP, 
appropriate BMPs, and appropriate 
management of manure shipped off-sitt~. 

Under this approach, all 26,665 
operations between 300 and 1,000 AU 
would be affected by the rule. just as 
undHr the three-tier approach being 
proposed today. Howevor, EPA expects 
that a larger number of lacilities would 
be able to avoid definition as a CAFO 
and tht~ requirement to obtain a permit 
than under today's proposed approach. 
EPA has not estimated tlte number of 
operations that would be defined as 
CAFOs under this allHrnative three-tier 
approach, but expects that it would be 
more than 1 6,420 Lut fewer than :n ,930 
(of which some 13,000 would have over 
1,000 AU). For those facilities that did 
receive a permit, compliance would 
generally he less expensive. This 
approach was presented to small entity 
representatives (SERs) during the 
SBREFA outreach conducted for this 
rule, and disr.ussed in detail by the 
Small Business Advocacy Review Panel 
that r.onducted the out.reach. While 
some concerns were expressed, the 
approach was generally receivHd 
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favorably by both the SERs and the 
Panel. See the Panel Report (2000) fo1' a 
complete discussion of the Panel's 
consideration of this option. 

EPA requests comment on this 
alternative three tier approach. In 
particular, EPA requests comment on 
which items should he included in the 
certification check list, and whothcr 
substantive permit requirements fo1' 
CAFOs in this size category should be 
left completely up to the BPJ of the 
permit authority, or based on an 
alternate set of effluent guidelines, as 
discussed above. After fwaluating public 
comments, EPA may decide to further 
explore this option. At that time, EPA 
would develop and make available for 
public comment as appropriate a more 
detailed description of the specific 
requirements of such an approach, as 
well as a full analysis of its costs, 
benefits, and economic impacts. In 
pnrticular, EPA would add an analysis 
to the public record of why il would be 
appropriate to promulgate different 
effluent guideline requirements, or no 
effluent guirleline requirements, for 
CAFOs that have betweon 300 and 1 ,000 
AU as compared to the effluent 
guidelines for operations with greater 
than 1,000 AU. This would include an 
evaluation of whether the available 
ter:hnologies anrl economic impacts are 
different for the smaller versus the 
larger CAFOs. 

4. Comparative Analysis 
EPA is proposing both the two- and 

three-tier strudures for public comment 
as they both offer desirable qualities. On 
tho one hand, the two-tier structure is 
simple and clea1', locuses on the larger 
operations, and provides regulatory 
relief to smaller businesse~. However, it 

requires permits of all facilities meeting 
the size threshold. On the other hand, 
the three-tier structure offors flexibility 
to States for addressing environmental 
impacts of AFOs through non-NPDES 
programs or non-regulatory programs, 
while focusing the regulation on 
facilities demonstrating certain risk 
characteristics. It imposes, however, 
some degree of burden to all facilities 
more than 300 AU. 

The costs of each of the six 
alternative~ cont~idered by EPA <Jro 
discussed in Section X of today's 
proposal, and benefits are rliscussed in 
Section XI. Key findings from EPA's 
analysis are summarized in Table 7-8 
for quick reference. See Sections X and 
XI for full discussions and explanations. 

EPA solicits comment on both of 
today's alternative proposed structures, 
as well as on the two alternatives 
discussed <Jbove. 

EPA is also soliciting comment on 
whether or not to adopt botJ1 the two
tier and the three-tier structures, and to 
provide a mechanism to allow States to 
select which of the two alternative 
proposed structures to adopt in their 
State NPDES program. Under this 
option, a State could adopt the structure 
that best fits with the adminisl.tative 
structure of their program, and that best 
serves the character of the industries 
located in tl1eir State and the associated 
environmental problems. This option is 
viable only if the Agency is able to 
determine that the two structures 
provide substantially similar 
environmental benefits by regulating 
equivalent numbers of facilities and 
amounts of manure. Otherwise, States 
would be in a position to choose a less 
stringent regulation, contrary to the 
requirements of the Clean Water Act. 

EI'A's preliminary assessment is that 
there appear to be significant differences 
in the scope of tl1e structures, such that 
the two-tier strur:ture muld be 
considered less stringent than the three
tie!' structure, depending upon which 
structures, criteria and thresholds are 
selected in the final pwposal. As table 
7-8 indic<Jtes, for example, the co
proposed two-tier structure with a 500 
AU threshold would regulated 25,540 
operations, whe.l'eas the co-proposed 
three-tier structure would regulate up to 
39,320 operations. A two-tier structure 
with 750 AU would regulate 19,100 
operations. whereas the alternative, less 
stringent, three-tier structure would 
regulate as few as 16,000 and as many 
as 32,000. The range of manure covered 
under these various alternatives ranges 
from as little as 49% to as much as 72% 
of all AFO manure. Further, how ear:h 
animal sector is affected varies with 
each alternative, with some alternatives 
heing significantly less protective in 
certain sectors than other alternatives. 
Section VI of today's preamble provides 
more information on the affects on each 
animal sector of various alternatives. 

EPA is not able to conclude that the 
stringency of the two options is 
equivalent, due to the lack of data and 
EPA's uncertainty over exactly how 
many facilities may be subject to 
regulation under each alternative. 
Therefore, EPA is not proposing this 
option. However, EPA seeks commenl 
on the option to allow States to select 
whkh of two structures to implement, 
and request~ information on 
establishing whether two options 
provide equivalent environmental 
protection. 

TABLE 7-8.-COMPARISON OF REGULATORY ALTERNATIVES FOR SELECT CRITERIA• 

Baseline 2-Tier alternatives 3-Tier alternatives 
Criteria >1000 Alter-

AU >750AU >500 AU >300AU Proposed native 

Number Operations that will be Required to Obtain a Permit ................ 12,660 19,100 25,540 39,320 1 31,930 Z>16,42Q 
Percentage of Affected Operations Required to Obtain a Permit ........... 3 5 7 11 9 10 
Estimated Compliance Costs to CAFOs ($million/year. pre-tax) ............ 605 721 831 980 930 >680 
Percentage Manure Covered by Proposed Regulations ....................... .. 49 58 64 72 72 JND 

1 Three-tier Proposed: Number of affected facilities up to 39,320. Number of permitted facilities between 16,000 and 32,000, rounded. 
2Three-tier Alternative: Number of affected facilities and industry costs are expected to be greater than that estimated for NPDES Scenario 1 

("Status Quo"). 
3 NO = Not Determined. 

5. Additional Scenarios Considered But 
Not Proposed 

EPA also considered two other 
scena1'ios, which would retain the 
existing three-tier approach. 

a. Scenario 1: Retain ExiRting 
Structure. One of the alternative 

regulatory scenarios would incorporate 
all of today's proposed revisions except 
those related to the tiered structure for 
det'ining which AFOs are CAFOs. In 
other words, the existing three-tier 
structure (greater than 1.000 AU; 300 
AU to 1,000 AU; fewer than 300 AU) 

would remain in place, and the 
mnditions for defining the middle tier 
operations would not chango. Thus, as 
under the existing regulation, mid-si:led 
AFOs (300 All to 1,000 AU) would he 
defined as CAFOs only if, in addition to 
the number of animals confined, they 
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also meet one of the two specific criteria 
governing the method of disc:hargt~: (1) 
Pollutants are discharged through a 
man-made ditch, flushing system, or 
otht~r similar man-made device; or (2) 
pollutants are discharged directly into 
wnters of the United States that 
originate outside of the facility and pass 
over, across, or through the facility or 
otherwise come into dire<:t contact with 
the confined animals. 

EPA is not proposing this scenario 
because these condition!~ have proven to 
be difficult to interpret and implement 
for AFOs in the 300 to 1 ,000 AU size 
cotcgory, and thus have not facilitated 
compliance or enforcement, and the 
scenario does not meet the goal of 
today's proposal to simplify the Nl'DES 
regulation for CAFOs. The two criteria 
governing method of discharge, e.g .. 
"man-made device" and "stream 
running through the CAFO," are subject 
to interprotntion, ond thus difficult for 
AFO operators in this size range to 
determine whether or not the permit 
authority would consider them to be a 
CAFO. EPA does not believe it is 
necessary to retain these criteria because 
all dischorges of pollutants from 
facilities ofthis si:te should be 
considered point source discharges. 
While the other proposed changes go a 
long way to improve the effectiveness of 
the NPDES program for CA fo'Os, EPA 
believes the definition criteria for 
facilities in this si:te range also need to 
be amended to make the regulation 
effective, simple, ami enforceable. 

b. Scenario 2: Revised Conditions 
Without Certification. The second 
scenario EPA considered would also 
retain the existing three-tier structure, 
and would modify the conditions for 
defining the middle tier AFOs as CAFOs 
in the same way that today's proposed 
three-tier structure does. That is, any 
AFO that meots the size condition (300 
AU to 1,000 AU) would be defined as 
a CAFO if it met one or more of the 
following risk-based conditions: (1) 
Direct contact of animals with waters of 
the U.S.; (2) insufficient storage and 
containment at the production area to 
prevent discharge from reaching waters 
of the U.S.; (3) evidence of discharge in 
the last five years; (4) the production 
area is located within 1 00 feet. of waters 
of the U.S.; (5) the operalor does not 
have, or is not implementing, a Permit 
Nutrient Plan; and (6) <Jny manure 
transported off-site is transferred to 
recipients of more than twelve tons 
annually without following proper off
site manure management, described 
above in the discussion of the three-tier 
structure (co-proposed with omitting 
this rP.quirement). 

In this scenario, owners or operators 
of AFOs in the middle tier would not be 
required to certify to the permit 
authority that the facility is not a CAFO. 
However, all facilities that do meet one 
or more of the conditions would have a 
duty to apply for an NPDES pe1·mit. TI1is 
scenario is not being proposed because 
of concerns that there would be no way 
for the permit authority to know which 
operations were taking the exemption 
and which should, in fact, be applying 
for a permit. The certification scenario 
provides 1:1 measure of assurance to the 
public, the permit authority, and the 
facilities' owners or operators, that 
CAFOs and AFOs are implementing 
necessary practices to protect water 
quality. 

C. Changes to the NPDES Regulations 

In addition to changing the threshold 
for determining which facilities are 
CAFOs, EPA is proposing a number of 
other changes that address how the 
permitting authority determines 
whether a facility is an AFO or a CAFO 
that, therefore, must apply for an 
NPDES permit. These proposed 
revisions are discussed in this section 
and in section D. 

1. Change the AFO Definition to_Clearly 
Uistinguish J'asture Land 

EPA is proposing to clarify U1e 
regulatory language that dofincs the 
term "animal feeding operations," or 
Ar-'0, in order to remove ambiguity. See 
proposed§ 122.23(a)(2). The proposed 
rule language would clarify that animals 
are not considered to be ''stabled or 
confined" when they are in areas such 
as pasturos or rangeland that sustain 
crops or forage during the entire time 
animals are present. Other proposed 
changes to the definition of AFO are 
discussed below in section 3.e. 

To be considered a CAFO, a facility 
must first meet the AFO definition. 
AFOs are enterprises where animals are 
kept and raisP.d in confined sitmttions. 
AFOs conc:entrate animals, feed, manure 
and urine, dead animals, and 
production operations on a small land 
area. Feed is brought to the animals 
rather than the animals grat.ing or 
otherwise seeking feed in pastures, 
fields, or on rangeland. The current 
regulation 140 CFR 122.23(b)(1)l defines 
an AFO as a "lot or facility where 
animals have been. arc, or will be 
st1:1bled or confined and fed or 
maintained for a total of 45 days or more 
in any 12 month period; and where 
crop11, VF~gt~tation{,/ forage growth, or 
post-harvest residues al'e not sustained 
over any portion of the lot or facility in 
the normal growing .wm.wm" !emphasis 
added I. 

The definition states that animals 
must be kept on the lot or facility for a 
minimum of 45 days, in a 12-month 
period. If an animal is at a facility for 
any portion of a day, it is considered to 
be at the facility for 11 full day. However, 
this does not mean that the same 
animals must remain on the lot for 45 
consecutive days or more; only that 
some animals are fed or maintained on 
the lot or at the fad I ity 45 days on t of 
any 12-month period. The 45 days do 
not have to be consecutive, and the 12· 
month period does nut have to 
corrHspond to the calendar year·. For 
example, June 1 to the following May 31 
would constitute a 12-month period. 

The definition has proven to be 
difficult to implement and has led to 
some confusion. Some l.AFO opP.rators 
have asserted that they are not AFOs 
under this definition where incidental 
growth occurs on small portions of the 
confinement area. In the case of certain 
wintering operations, animals confined 
during winter months quickly denude 
the feedlot of growth that grew during 
the summer months. The definition was 
not intended to exclude, from the 
definition of an AFO, those confinement 
areas that have growth over only a .<~mall 
portion of the lacility or that have 
growth only a portion of the time that 
the animals are present. The definition 
is intended to exclude pastures and 
rangeland that are largely covered with 
vegetation that can 11bsorb nutrients in 
the manure. rt is intended to include as 
AFOs areas where animals are confined 
in such a density that significant 
vegetation cannot be sustained ovet• 
most of the confinement area. 

As indicated in the original CAFO 
rulemaking in the 1970s, the reference 
to vegetation in the definition is 
intended to distinguish ft~edlots 
(whether outdoor confinement areas or 
indoor covorcd areas with constructed 
floors) from pasturP. or grazing land. If 
a facility maintains animals in an area 
without vegetation, including dirt lots 
or constructed floors, the facility meets 
this part of the definition. Dirt lob with 
nominal vegetative growth while 
animals arc present are also considered 
by F.PA to meet the second part of the 
AFO definition, even if substantial 
growth of vegetation occurs during 
months when animals are kept 
elsewhere. Thus, in the case of a 
wintering operation, EPA considers the 
facility an AFO potentially subject to 
NPDE.S regulations as a CAFO. It is not 
EPA's intention, however, to include 
within the AFO definition pasture or 
rangeland that has a small, bare patch of 
land, in an ot11erwise vegetated area, 
that is caused by onimnls frequently 
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congregating if the animals are not 
confined to the area. 

The following examples are presented 
to further clarify EPA's intent. (1) When 
animals are restricted to vegP-tated areas 
as in the casp, of rotational grazing, they 
would not be considered to be confined 
in an AFO if they are rotated out of the 
area while the ground is still covered 
with vegetation. (2) If a small portion of 
a pasture is barren because, e.g., animals 
congregate near the feed trough in that 
portion of the pasture, that area is not 
considered an AFO becaut~e animals are 
not confined to the barren area. (3) If an 
area has vegetation when animals are 
initially confinP-d there, but the animals 
remove the vegetation during their 
confinement, that area would be 
considered an AFO. This may occur, for 
instance, at some wintP-ring operations. 

Thus, to address the amoiguities 
noted above, EPA is proposing to clarify 
the regulatory language that defines the 
tt1rm "animal feeding operation" as 
follows: "An animal ftreding operation 
or AFO is a facility where animals 
(other than aquatic animals) have hP-en, 
are, or will be stabled or confined and 
fed or maintained for a total of 45 days 
or more in any 12-month period. 
Animals are not considered to be 
stabled or confined when they are in 
Areas such as pastures or rangeland that 
sustain crops or forage growth during 
the entire time that animals o.re present. 
Animal feeding operations include both 
the produc:tion arerJ rJnd land 
application area as defined below." El'A 
is intereRterl in receiving comments 
regarding whether the proposed revision 
to the AFO definition clearly 
distinguishes confinement areas from 
pasture land. 

2. Proposed Changes to the NJ'UES 
Parmitting Regulation for Determining 
Which AFOs are CAFOs 

To improve the effectiveness and 
clarity of the NPDES regulation for 
CAFOs, EPA is proposing to revise the 
regulation as discussed in the following 
sections. 

a. Eliminate the Term "Animal Unit". 
To rt!move confusion for the regulated 
community concerning thP. definition of 
the term "animal unit" or "AU," EPA is 
proposing ;to eliminate the use of the 
term in the revised re~ulation. Instead of 
ref!:lrring to facilities as having greater or 
fewer thHn 500 rJnimal units, for 
example, EPA will use the term 
"CAFO" to refer to those facilities that 
are either defined or designated, and all 
others as "AFOs." However, ln the text 
of today's preamble, the term AU will be 
used in order to help the reader 
understand the differences between the 
existing regulation and today's proposal. 

(f this revision is adoptP.rl, thP. term AU 
will not be used in the final regulation. 
SP.ction VH.B, above, lists the numbers 
of animals in each sector that would be 
used to define a facility as a CAFO. 

EPA received comment on the 
concept of animal unitR during the APO 
Strategy listening sessions, the small 
business outreach process, and on 
comments submitted for the draft CAFO 
NPDES Permit Guidance and Example 
Permit. EPA's dedsion to move away 
from the concept of "animal units" is 
supported by the inconsistent use of this 
concept acro~s a number of federal 
programs, which has rHsulted in 
confusion in the regulated community. 
A common thread across all of the 
federal programs is the need to 
normali?.e numbers of animals across 
animal types. Animal units have been 
established based upon a number of 
different values that include live weight, 
foragfl requirements, or nutrient 
excretion. 

USDA and EPA hav!:l different 
"animal unit" values for the livestock 
sectors. Animal unit valut~s used by 
USDA are live-weight based, and 
account for all sizes and breeds of 
animals at a given operation. This is 
particularly confusing as USDA's 
animal unit descriptions result in 
different values in each sector and at 
each operation. 

The United States Department of 
Interior (Burel:lu of Land Management 
and National Park Service) also 
references the concept of " animal unit" 
in a number of programs. These 
programs are responsible for the 
collP.ction of grazing fees for federal 
lands. The animal unit values used in 
these programs are based upon forage 
requirements. For Federal lands an 
animal unit represents one mature cow, 
bull, steer, heifer, horse, mule, or five 
sheep, or five goals, all over six months 
of age. An anirnal unit month is based 
on the amount of forage needed to 
sustain one animal unit for one month. 
Grazing ftres for Federal lands are 
charged by animal unit months. 

In summary, using the total number of 
head that defines an operation as a 
CAFO will minimize confusion with 
animal unit definitiont1 eatablishod by 
other programs. See tables 7-6 rJnd 7-
7 above. 

b. How Will Operations With Mixed 
Animal Types bf! Counted? EPA is 
proposing to eliminate the existing 
mixed rJnimal provision, which 
currently requires an operator to add the 
number of animal units from all animal 
sectors at the facility when determining 
whether it is a CAFO. (Poultry is 
currently excluded from this mixed 
animal type calculation). While thP. 

mixed calculation would be eliminated, 
once tile number of animals from one 
sector (o.g. beef, dairy, poultry, swine, 
veal) of one type cause an opP.ration to 
be definlld as a CAFO, manure from all 
confined animal types at the facility 
would be covered by the permit 
conditions. In the event that waste 
streams from multiple livestock species 
Are commingled, and the regulatory 
requirements for each species are not 
equivalent, the permit must apply the 
more stringent requirements. 

In the existing regulation, a facility 
with 1.000 animal units or the 
cumulative number of mixed animal 
types which exceeds 1,000, is defined as 
a CAFO. Animal unit means a unit of 
measurament for ony animal feeding 
operation calculated by adding the 
following numbers: the number of 
slaughter and feeder cattle multiplied by 
1. 0, plus the number of mature dairy 
cattle multiplied by 1.4, plus the 
number d( swine weighing over 25 
kilograms (approximately 55 pounds) 
multiplied by 0.4, plus the number of 
sheep multiplied by 0.1, plus the 
number of horses multiplied by 2.0. As 
mentioned, poultry operations are · 
excluded from this mixed unit 
calculation as the current regulation 
simply stipulates the number of birds 
that define the operation as a CAFO, 
and assigns no multiplier. 

Because simplicity is one objective of 
theso proposed regulatory revisions, the 
Agency believes that either all animal 
tyfWos. including poultry, covered by th~>. 
effluent guidelines and NPDES 
regulation !lhould be included in the 
formula for mixed facilities, or EPA 
should eliminate tho facility multipliers 
from tho revised rule. Today's 
rulemaking proposP.s changos that 
would have to be factored in to a revised 
mixed animal calculation which would 
make the regulation more complicated 
to implement. For example, EPA is 
proposing to cover additional animal 
types (dry chicken oper-ations, immature 
swine and heifer operations). Thus, ID'A 
is proposing to eliminate the mixed 
operation calculation rather than revise 
it and create a more complicated 
regulation to implemt~nt that would 
potentially bring smaller farms into 
regulation. 

EPA believes that the effect of this 
proposed chango would be sufficiently 
protecli ve of the environment while 
maintaining a consistently enforceable 
regulation. EPA estimates 25 percent of 
AFOs with less than 1,000 AU ho.ve 
multiple animnl types present 
simultaneously at one location, and 
only o small fraction of these AFOs 
would bP. CAFOs exceeding either 300 
AU or 500 AU when all animal types are 
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counted. EPA also believes that few 
large AFOs possess mixed animnls due 
to the increasingly specialized nature of 
liveKtock and poultry production. 
Therefore, EPA believes that a rule 
which required mixed animal types to 
be part of the thret;hold calculation to 
determine if a facility is a CAFO would 
result in few additional operations 
meeting the definition of a CAFO. In 
addition, most facilities with mixer! 
animal types tend to be much smaller, 
and tend to have more traditional, 
oftentimes more sustainable, production 
Kysterns. These farms tend to be lesK 
specinli:>:ed, engaging in both animal 
and crop production. They often have 
sufficient cropland and fertilizer needs 
to land apply manure nutrients 
generated at the farm's livestock or 
poultry business. Nevertheless, should 
such an AFO he found to be a 
significant contributor of pollution to 
waters of the U.S., it could be 
designated a CAFO by the permit 
authority. 

EPA is, therefore, proposing to 
eliminate the mixed animal calculation 
in determining which AFOs are CAFOs. 
Once an operation is a CAFO for any 
reason, manure from all confined 
animal types at the facility is subject to 
the permit requirements. EPA is 
requesting comment on the number of 
operations that could potentially have 
the equivahmt of 500 AU using the 
mixed calculation that would be 
excluded from regulation under this 
proposal. 

c. Is an AFO Considarod a CAFO if it 
Only Discharges During a 25-Year, 24-
Hour Storm? EPA is proposing to 
eliminate the 25-year, 24-hour storm 
event exemption from the CAFO 
definition (40 CF}{ 122.23, Appendix B), 
thereby requiring any operation that 
meets the definition of a CAFO either to 
apply for a permit or to establish that it 
has no potential to discharge. Under the 
proposed three-tier structure an 
operation with 300 AU to 1,000 AU may 
certify that it is not a CAFO if it is 
designed, constructed, and maintained 
in accordance with today's effluent 
guidelines and it does not meet any of 
the risk-based conditions. See Section 
Vll.B.2. 

The exi~ting NPDES definition of a 
CAFO provides that "no animal feeding 
operation is a concentrated animal 
feeding operation ~ * "as defined 
above * • * if such animal feeding 
operation discharges only as the result 
of a 25-year. 24-hour storm event" (40 
CFR § 122.23, Appendix B}. This 
provision applios to AFOs with 300 AU 
or more that are defined as CAFOs 
under the existing regulation. (Facilities 
of any size that are CAFOs by virtue of 

designation are not eligible for this 
exemption because, by the terms of 
designation, it does not apply to them. 
Moreover, they have been determined 
by the permit authority to be a 
significant cont.dbutor of pollution to 
waters of the U.S.) 

The 25-year, 24-hour standard is an 
engineering standard used for 
construction of storm water detention 
st.tuctures. The term "25-year, 24-hour 
storm event" means the maximum 24-
hour precipitation event with a probable 
recurrence of once in 25 years, as 
defined by the National Weather Service 
(NWS} in Technical Paper Number 40 
(TP40}, "Roinfall Frequency Atlas of the 
United States," May 1961, and 
subsequent amendments, or by 
equivalent regional or State rainfall 
probability information developed 
therefrom. (40 CFR Part 412.11(e)J. 
(Note that the NWS is updating some of 
the Precipitation Frequency 
Publications. im:luding part of the TP40. 
In 1973, the National Atmospheric anrl 
Oceanic Administration (NOAA) issued 
the NOAA Atlas 2, Precipitation 
Frequency Atlas of the Western United 
Stotos. The Atlas is published in a 
separate volume for each of the eleven 
western tltatf!s. An update for four of the 
State volumes is currently being 
conducted. In addition, the NWS is 
updating TP40 for tho Ohio River Basin 
which covers a significant portion of the 
eastorn U.S. The updates will rHflect 
more than 30 years of additional data 
and will benefit from NWS enhanced 
computer capabilities since the original 
documents were g1merated almost 40 
years ago.) As discussed further in 
section vrrr. the 25-year, 24-hour storm 
event also is used as a standard in the 
effluent limitation guideline. 

The circularity of the 25-year, 24·hour 
storm event exemption in the existing 
CAFO definition has created confusion 
that has led to difficulties in 
implemP.nting the NPDES regulation. 
The effluent guidelines regulation, 
which is applicable to permitted 
CAFOs, requires that CAFOs be 
designed and constructerl to contain 
such an event. However, the NPDES 
regulations allowt~ facilities that 
discharge only as a result of such an 
event to avoid obtaining a permit. This 
exemption has resulted in very few 
operations actually obtaining NPDES 
permits, which has hampered 
implementation of the NPDES program. 
While there al'e an estimated 12,000 
AFOs likely to meet the current 
definition of a CAFO, only about 2,500 
such facilities have obtained an NPDES 
permit. Many of these unpermitted 
facilities may incorrectly believo they 
qualify for the 25-year, 24-hour storm 

permitting exemption. These 
unpermitted facilities operate outside 
the current NPDES program, and State 
and EPA NPDES permit authorities lack 
the basic information nHeded to 
determine whether or not the exemption 
has been applied correctly and whether 
or not the CAFO operation is in 
compliance with NPDES program 
requirements. 

EPA does not believe that the 
definition as a CAFO should hinge on 
whether :m AFO only dischorges 
pollutants due to a 25-year, 24-hour 
storm P.vent. Congress clearly intended 
for concentrated animal feeding 
operations to be subject to NPDES 
permits by explicitly naming CAFOs as 
point sources in the Clean Water Act 
Section 502(14). Further, Section 101(a} 
of the Act specifically states that 
elimination of discharges down to zero 
is to be achieved where possible, and 
EPA does not believe that facilities 
should avoid the regulatoa·y pl'Ogram 
altogHther by merely claiming that they 
meet the 25-year, 24-hour criterion. This 
issue is discussed further below in 
section VII.C.2(c}. 

The public has expressed widespread 
concern regarding whether some of 
these currently unpermitted facilities 
are, in fact, entitled to this exemption. 
Based on comments EPA has received in 
a variety of forums, including during the 
AFO Strategy listening sessions and on 
the draft CAFO permit guidance, EPA 
believes thore is a strong likelihood that 
many of these facilities are discharging 
pollutants to waters of the U.S. EPA is 
concerned that, in applying the 25-year, 
24-hour storm exemption, operations 
are not now taking into consideration 
runoff from their production areas, or 
are improperly interpreting which 
discharges are the result of 25-yHar 24-
hour storms ond chronic rainfall which 
may result in breaches and overflows of 
storage systems, all of which cause 
pollution to ente.t' waters of the U.S. 
Additionally, facilities may not be 
considering discharges from improper 
land application of manure and 
wastewater. 

EPA is today propot;ing to eliminatH 
the 25-year, 24-hour storm exemption 
from the CAFO dHfinition (40 CFR 
122.23, Appendix B) in order to: (a) 
Ensure that all CAFOs with a potential 
to discharge are appropriately 
permitted; {b) ensure through permitting 
that facilities are, in fad, properly 
designed, constructed, and maintained 
to contain a 25-year, 24-hour storm 
event, or to meet a zp,ro dischargH 
requirement, as the case may be; (c) 
improve the ability of EPA and State 
permit authorities to monitor 
compliance; (d) ensW'e that facilities do 
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not discharge pollutants from their 
production areas or from excessive land 
application of manure and wastewater; 
(e) make the NPDES permitting 
provision consistent with today's 
proposal to eliminate the 25-year, 24-
hour storm design standard from tlte 
effluent guidelines for swine, veal and 
poultry; and (f) achieve EPA's goals of 
simplifying the regulation, providing 
clal'ity to the regulated community, and 
improving the consistency of 
implementation. 

Under the proposed two-tier 
structure, any facility that is defined as 
a CAFO would be a CAFO even if it 
only discharges in the event of a 25-
year, 24-hour storm. Further, the CAFO 
operator would be required to apply for 
an NPDES permit, as discussed below 
regarding the duty to apply for a NPDES 
permit. (If the opP.rator believes the 
facility never discharges, the operator 
could request a determination of no 
potential to discharge, as discussed 
below.) Under the three-tier structure a 
facility with 300 AU to 1,000 AU would 
be required to either certify it is not a 
CAFO, to apply for a permit, or 
demonstrate it has no potential to 
discharge. Today's effluent guidelines 
proposal would retain tlte design 
specification for beef or dairy facilities, 
which would allow a permitted facility 
to discharge due to a 25-year, 24-hour 
event, as long as the facility's 
containment system is designed, 
constructed and operated to handle 
manure and wastewater plu~ 
precipitation from a 25-year, 24-hour 
storm event (unless a permit writer 
imposed a more stringent, water 4uality
based effluent limitation). However, a 
facility that mtlets the definition of 
CAFO and discharges during a 25-yeal', 
24-hour storm event, but has failed to 
apply for an NPDES permit (or to certify 
in the three-tier structure), would be 
subject to enforcement for violating the 
CWA. Swine, veal and poultry CAFOs 
would be required to achieve a zero 
discharge ~tandard at all times. 

EPA considered limiting this change 
to the very largest CAFOs (e.g., 
operations with 1,000 or more animal 
units), and retaining tlte exemption for 
smaller facilitios. However, EPA is 
concerned that this could allow 
significant discharges resulting t:wm 
excessive land application of manure 
and wastewater to remain beyond the 
scope of the NPDES permitting program, 
thereby resulting in ongoing discharge 
of CAPO-generated pollutants into 
waters of the U.S. Moreover, EPA 
believes that retaining the exemption for 
certain operations adds unnecessary 
complexity to the CAFO definition. 

The Small Business Advocacy Review 
Panel also considered the idea of 
removing the 25-year, 24-hour 
exemption. While the Panel agroed that 
this was generally appropriate for 
operations above the 1,000 AU 
threshold, it was divided on whP.ther it 
would also be appropl'iale to remove the 
exemption for facilities below this 
threshold. The Panel noted that for 
some such facilities, removing tlte 
exemption would not expand the scope 
of the current regulation, but rather 
ensure coverage for facilities that should 
already have obtained a permit. 
However, the l'anel also recognized that 
eliminating the exemption would 
require facilities that do properly 
quality for it-e.g., because tltey do have 
sufficient manure management and 
containment in place, or for some other 
reason, do not discharge except in a 2S
year. 24-hour storm-to obtain a permit 
or certify that none is needed. The PanP.I 
recommended that EPA carefully weigh 
the costt; and benP.fits ofremoving the 
exemption for small entities and that it 
fully analyze tlte incremental costs 
associated with permit applications for 
those facilities not presently permitted 
that can demonstrate th<~t they do not 
discharge in less than a 25-year. 24-hour 
storm event, as well as any costs 
associated with additional conditions 
related to land application, nutrient 
management, or adoption of BMPs tltat 
the permit might contain. The Panel 
further recommended that EPA consider 
reduced <lpplication requirements for 
small operators affected by the removal 
of the exemption. The Agency requests 
mmment on whether to retain this 
exemption for small entities and at what 
animal unit threshold would be 
appropriate for doing so. 

d. Who Must Apply for and Obtain an 
NPDES Permit'! EPA is proposing today 
to adopt regulations UJ.at would 
expressly require all CAFO owners or 
operators to apply for an NPDES permit. 
See proposed § 122.23(c). That is, 
owners or operators of all facilities 
defined or designated as CAFOs would 
be required to apply for an NPDES 
permit. The existing regulations contain 
a general duty to apply for a permit, 
which EPA believes applies to virtually 
all CAFOs. The majority of CAFO owner 
or operators, however, have not applied 
for an NPDES permit. Today's pwposed 
revisions would clarify that all CAFOs 
owners or operators must ·app I y for an 
NPDES permit; however, if he or she 
believes the CAFO does not have a 
potential to discharge pollutants to 
waters of the U.S. from either its 
production area or its land application 
area(s), he or she could make a no 

potential discharge demonstration to the 
permit authority in lieu of submitting a 
full permit application. If the permit 
authority agrees that the CAFO does not 
have a potential to discharge, the permit 
authority would not need to issue a 
pP.rmit. However, if the unpermitted 
CAFO does indeed discharge, it would 
be violating the CWA prohibition 
against discharging without a permit 
and would be subject to civil and 
criminal penalties. Thus, an 
unpermitted CAFO does not get the 
benefit of the 25-year, 24-hour storm 
standard established by tho effluent 
guidelines for beef and dairy, nor does 
it have the benefit of the upset and 
bypass affirmative defenses. 

The duty to apply for a permit undet· 
existing re~ulations. EPA LHlieves that 
virtually all facilities defined as CAFOs 
already have a duty to apply for a 
permit under the current NPDES 
regulations, because of their past or 
current disch11rges or potontial for future 
discharge. Under NPDES regulations at 
40 CFR Part122.21(a), any person who 
disr.harges or proposes to discharge 
pollutants to the waters of the United 
States from a point source is required to 
apply for an NPDES permit. CAf'Os are 
point sources by definition, under§ 502 
of the CWA and 40 CFR 122.2. Thus, 
any CAFO that "discharges or proposeR 
to dischorge" pollutants must apply for 
a permit. 

Large CAFOs with greater than 1,000 
AU pose a risk of discharge in a number 
of different ways. For example, a 
dischargP. of pollutants to surface waters 
can occur through a spill from the waste 
handling facilities, from a breach or 
overflow of those facilities, or through 
runoff from the feedlot area. A discharge 
can also occur through runoff of 
pollutants from application of manure 
and assodated wastewaters to the land 
or through seepage from the production 
area to ground water whero there is a 
direct hydrologic connection between 
ground water and surface water. Given 
the large volume of manure these 
facilities generate and the variety of 
ways they may discharge. and based on 
EPA's and the States' own expe1·ience in 
the field, EPA believes thot all or 
virtually all large CAFOs have had a 
discha1·ge in the past, havP. a current 
discharge, or have the potential to 
discharge in the future. A CAFO that 
meets any one of these threP. criteria 
would be o facility that "discharges or 
proposes to discharge" pollutants and 
would therefore need to apply for a 
permit under the current regulations. 

Where CAFO has not discharged in 
the past, does not now discharge 
pollutants, and does not expect to 
discharge pollutants in the future, EPA 
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believes that the owner or operator of 
that facility should demonstrate during 
the NPDES pHrmit applir:ation process 
that it is, in fact, a "no discharge" 
facility. See proposed§ 122.23(e). EPA 
anticipates that very few large CAFOs 
will be able to successfully demonstrate 
that they do not disch11rge pollut11nts 
and do not have a reasonable potential 
to discharge in the futul'e, and 
furthermore, that very few large CAFOs 
will wish to forego the protections of an 
NPDES permit. For instance, only those 
beef and dairy CAl''Os with an NPDES 
permit will be authorized to discharge 
in a 25-year, 24-hour storm. 

EPA also believes that a CAFO owner 
or operator's current obligation to apply 
for an NPDES permit is based not only 
on discharges from the fettdlut are11 hut 
also on discharges from the land 
application areas under the control of 
the CAFO operator. More specifically, 
di~charges of CAFO-generated manure 
and/or wastewater from such land 
application areas should be viewed as 
discharges from the CAFO itself for the 
purpose of determining wheU1er it has 
a potential to discharge. EPA recognizHs, 
however, thal it has not previously 
defined CAFOs to include the land 
application area. EPA is proposing to 
explicitly include thH land applkation 
area in the definition of a CAFO in 
today's action. 

The need for a clarified, broadly 
applicable duty to apply. EPA believes 
th11t virtually all large CAFOs have had 
a past or current discharge or have the 
potential to discharge in U1e future, and 
that meeting any one of these criteria 
would trigger a duty to apply for a 
permit. Today, EPA is proposing to 
revise the regulations by finding that, as 
a rebuttable presumption, all CAFOs do 
have a potential to discharge and, 
therefore, are requirerl to apply for and 
lo obtain an NPDES permit unless they 
can demonstrate that they will not 
discharge. See proposed§ 122.23(c). 
(Sec section VJ1(F)3 for a fuller 
discussion on demonstrating "no 
potential to discharge.") 

EPA has not previously sought to 
categorically adopt a duty to apply for 
an NPDF.S permit for all fadlitie~ within 
a particular indusll'ial sector. The 
Agency is proposing today to do so for 
CAFOs for reasons that involve the 
unique characteristics of CAFOs and the 
zero discharge t'egulatory approach that 
applies to them. 

Fitst, as noted, since the inception of 
the NPDES permitting program in the 
1970s, a relatively small number of 
lal'ger CAFOs has actually sought 
permits. Information from State permit 
authorities 11ml EPA's own regional 
offices indicates that, currently, 

approximately 2,500 CAFOs have 
NPDES permits out of approximately 
12,000 CAFOs with greater than 1,000 
AU. 

EPA helieves there are a number of 
reasons why so few CAFOs have sought 
NPDES permits over the years. The 
primary reason appears to be that the 
definition of a CAFO in the current 
regulations (as echoed in the regulations 
of some State progl'ams) excludes 
animal feeding operation~ th11t do not 
discharge at all or discharge only in the 
event of a 25-year. 24-hour storm. (40 
CFR 122.23, Appendix BJ. Based on the 
existing regulation, many animal 
feeding operations that claim to be "zero 
dischargers" believe that U1ey are not 
subject to NPDES permitting because 
they are excluded from the CAFO 
definition and thus arc not CAFO point 
sources. 

EPA believes U1at many of the 
facilities that havP. relied on this 
exclusion from the CAFO definition 
may have misinterpreted this provision. 
It excludes facilities from the CAFO 
definition only whi!n they neither 
discharge pollutants nor have the 
potential to discharge pollutants in a 25-
year, 24-hour storm. In fact, as 
explained above, a lacility that has at 
least 3 potenti11l to discharge pollutants 
(and otherwise meets the CAFO 
definition) not only is defined as 3 

CAFO but also has a duty to apply for 
an NPDES pHrmit, rHgarrlle~s of whHthHr 
it actually discharges. (40 CFR 
122.21(a)). Thus, many facilities that 
have at least a potential to discharge 
manure and wastewaters may have 
avoided permitting based on an 
incorrect reliance on this definitional 
exclusion. 

To compound the confusion under 
thi! c:urrent regulations, EPA believes, 
there has been misinterpretation 
surrounding the issue of dischargHs 
from a CAFO's land application areas. 
As EPA has explained in section Vll.D 
of today's notice, runoff from land 
application of CAFO manure is viewed 
as a discharge from the CAFO point 
source itself. Certain operations may 
have claimed to be "zero dischargers" 
when in fact they were not, and are not, 
zero dischargers when runoff from their 
land application areas is taken into 
account. 

Another category of operations that 
may have improperly avoided 
permitting are those that have had a past 
discharge of pollutants, and are not 
designed and operated lo achieve .:ew 
discharge except in a 25-year, 24-hour 
storm event. M11ny of these facilities 
may have decided not to seek a permit 
because they believe they will not have 
any future rlischarges. Howevl!r, as 

explained above, an operation that has 
h11d a past discharge of pollutants is 
covered by the NPDES permitting 
regulations in the same way as 
operations that have a "potHntial" to 
discharge-i.e., it is not only defined as 
a CAFO (where it meets the other 
elements of the definition) but is 
required to 11pply fur a permit !Carr v. 
Alta Verde Industries, Inc., 931 F.2d 
1055 (5th Cir. 1991)]. Facilities that 
have had a past dischatge meet the 
criteria of§ 122.21(a), in EPA's view, 
both as "dischargers" and as operations 
that have the potential for further 
discharge. Accordingly, U1ey are 
tequired to apply for an NPDES permit. 
Misinterpretation regarding thi! nHed to 
apply for a permit may also have 
occurrerl in casi!S where the past 
discharges were from land application 
runoff, as explained above. 

Finally, the nature of these operations 
is that any discharges from mnnurc 
storage strudures to waters of the U.S. 
are usually only intermittent, either due 
to accidental teleases from equipment 
failures or storm events or. in some 
cases, deliberate releases such as 
pumping out lagoons or pits. ThH 
intermittent nature of these discharges, 
combinHd with the large numbers of 
animal feeding operations nationwide, 
makes it vety difficult for EPA and State 
regulatory agencies to know where 
discharges have occurred (or in many 
cases, where anim11l fP.Hcling operations 
are even located), given the limited 
resources for conducting inspections. In 
this sense, CAFOs are distinct from 
typical industri11l point semmes suhjHr.t 
to U1e NPDES program, such as 
manufacturing plants, where a fucility's 
existence and location and the fact that 
it is discharging wHstP.watHrs at all is 
usually not in question. Accordingly, it 
is much Hiltlier fur CAFOs to avoid U1e 
permitting system by not reporting their 
discharges, and there is evidence U1at 
such avoidances have taken place. 

In sum, EPA believes it is very 
important in these regul11tory revisions 
to ensure that all CAFOs have a duty to 
apply for an NPDES permit, indurling 
those facilities that currently have a 
duty to apply because thHy meet thtt 
definition of CAFO under the existing 
regulations 11nd those facilities which 
would meet tl1e proposed revised 
definition ofCAFO. Two of the 
revisions that EPA is proposing today to 
other parts of the CAFO regulations 
would themselves significantly address 
this matter. First, EPA is proposing tn 
eliminate the 25-year, 24-hour storm 
exemption from the definition of a 
CAFO. Operations would no longer be 
able to avoid being defined as CAFO 
point sources subject to permitting on 
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the basis that they do not discharge or 
discharge only in the event of a 25-year, 
24-hour storm. Second, EPA is 
proposing to clarify that land 
application areas are part of tho CAFO 
and any associated discharge from these 
areas is subject to permitting. 

While these two proposed changes 
would help address the "duty to apply" 
issue, EPA does not believe they would 
go far enough. Even with eliminating 
the 25-year, 24-hour storm exemption 
from the CAFO definition, EPA is 
concerned that operations would still 
seek to avoid permitting by claiming 
they are "zero dischargers." 
Specifically, EPA has encountered a 
further zero discharge conundrum: A 
facility claims that by controlling its 
discharge down to zero-the very level 
tltat a permit would require-it has 
effectively removed itself from CWA 
jurisdiction, because the CWA simply 
prohibits discharging without a permit, 
so a lacility that does not dis~.:harge dues 
not need a permit. EPA believes this 
would be an incorrect reading of the 
CWA 11nd would not be a basis for 
claiming an exemption from permitting 
(as explained directly helow). Therefore. 
it is important to clarify in the 
regulations that even CAFOs Utat claim 
to he zero dischargers must apply for a 
permit. 

To round out the basis for this 
proposed revision, EPA is proposing a 
regulatory presumption in the 
regulations that all CAFOs have a 
potential to discharge to the waters such 
that they should be required to apply for 
a permit. EPA believes this would be a 
reasonable presumption on two 
grounds. First, the Agency believes this 
is reasonable from a factual standpoint, 
as is fully discussed in l!ection V of 
today's preamble. 

This factual finding would become 
even more compelling under today's 
proposals to eliminate the 25-year, 24· 
hour storm exemption from the CAFO 
dHfinition and to clarify that dischargos 
from on-site land application areas, are 
considered CAFO point source 
discharge:!. If these two proposals were 
put in place, EPA believes; many fewer 
operations would be claiming that they 
do not discharge. 

Second, a pre~umption that all CAFOs 
have a potential to discharge would be 
reasonable because of the need for 
clarity on the is::mes described above 
and the historical inability under the 
current regulations to effectuate CAFO 
permitting. Under today's proposal. the 
duty would be for each CAFO to apply 
fur a permit, not necessarily to obtain 
one. A CAFO that believes it does not 
have <1 potential to discharge could seek 
to demonstrate as much to the 

permitting authority in lieu of 
submitting a full permit application. (To 
avoid submitting a completed permit 
applir:ation, a facility would need to 
receive a "no potential to discharge" 
determination from the pormit authority 
prior to the deadline for applying for a 
permit. See section VII.F.3 below.) If the 
demonstration were successful, the 
permitting authority would not issue a 
permit. Therefore, the duty to apply 
would be based on a rebuttable 
p!'esumption that each facility has a 
potential to discharge. WitJtout this 
rebuttable presumption, EPA believes it 
could not effectuate proper permitting 
ofCAFOs becausH of operations that 
would claim to be excluded from the 
CW A because they do not discharge. 

CWA authority for a duty to apply. In 
pre-proposal discussions, some 
stakeholders have questioned EPA's 
authority under the Clean Water Act to 
impose a duty for all CAFOs to apply for 
a permit. EPA believes that the CWA 
docs provide such authority, for tlte 
following reasons. · 

Section 301(a) of the CWA says that 
no person may discharge wiUtout an 
NPDES permit. The Act is ~ilent, 
however, on the requirement for permit 
applications. ll does not explicitly 
require anyone to apply for a permit, as 
some stakeholders have pointed out. But 
neiUter doHs the Act expressly prohibit 
EPA from requiring certain facilities to 
submit an NPDES permit application or 
from issuing an NPDES permit without 
one. Section 402(a) of the Act says 
simply that the Agency may issue an 
NPOF.S permit after an opportunity foa' 
public hearing. 

Indeed, finding that EPA could not 
require permitting of CAFOs would 
upset the legislative scheme and render 
certain provisions of the Act 
meaningless. Section 301(h)(2)(A), 
which sets BAT requirements for 
existing sources and thus is at the heart 
of the statutory scheme, states that EPA 
shall establish BAT standards that 
"require the elimination of dischorgcs of 
all pollutants if the Administratoa' finds 
• * • that such elimination is 
technologically and economically 
achievable.~ • •" In other words, 
Congrest~ contemplated that EPA could 
set effluent standards going down to 
zero rlischargc where appropriate. 
Section 306, concerning new sources, 
contains similar language indicating 
that zero discharge may be an 
appropriate standard for some new 
sources . .Sedion 402 puts these 
standards into effect by requiring EPA tu 
issue NPDES permits that apply these 
standards and ensure cumplianr:e with 
them. Thus, the Act contemplates t11e 
issuance of NPDES permits that require 

zero discharge. These provisions are 
underscored by Section 101 (a) of the 
Act, which sets a national goal of not 
just reducing but eliminating the 
discharge of pollutants to the waters. 

This statutory scheme would bo 
negated if facilities were allowed to 
avoid permitting by claiming that they 
already meet a zero discharge standard 
that is established in the CAFO 
regulations and that a permit would 
require. Issuing a zero discharge 
standard would be an act of futility 
because it could not be implemented 
through a permit. Under a contrary 
interpretation, a CAFO could repeatedly 
discharge and yet avoid permitting by 
claiming that it does not intend to 
disc:harge further. EPA does not believe 
that Congress intended to tie the 
Agency's hands in this manner. To be 
sure, in no other area of the NPDES 
program are industrial operations 
allowed to avoid permitting by claiming 
that they already meet the limits that a 
permit would require. That would be a 
plainly wrong view of the Act; Section 
301(a) states unequivocally that no 
person may discharge at all without a 
permit. The Act does not contemplatH a 
different system for facilities that are 
subject to a zero discharge standard, and 
it is the unique nature of the zero 
discharge standard that makes it 
appropriate for EPA to require CAFOs to 
apply for permits. 

EPA also finds authority to require 
NPDES permit applkation~ from CAFOs 
in Section 308 of the Act. Under Section 
308, the Administrator may require 
point sources to providH information 
"whenever required to carry out the 
objective of this chapter," for purposes, 
among othor things, of determining 
whether any pe1·son is in violation of 
effluent limitations, or to carry out 
Section 402 and other provisions. 
BHc:ausP. EPA proposes a presumption 
that all CAFOs have a potential to 
discharge pollutants, it is important, 
and within EPA's authority, to collect 
information from CAFOs in order to 
detemtine if they are in violation of the 
Act or otherwise need a permit. 

EPA solicits comment on the 
proposed duty to apply. 

e. The Definitions of AFO and CAFO 
Would Include the Land Area.<> UndHr 
the Control of the Opemtor on Which 
Manure iR Applied. In tod<Jy's proposal. 
EPA defines an AFO to indude both the 
animal production areas of the 
operation and the land areas, if any, 
under the control of the owner or 
operator, on which manure and 
associated waste waters are applied. See 
proposed§ 122.23(a)(1). The definition 
uf a CAFO it~ based on the APO 
definition and thus would include the 
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land application areas as well. 
Accordingly, a CAPO's permit would 
include requirements to control not only 
discharges from the production areas 
but also those discharges from the land 
application areas. UndHr the exi~ting 
regulations, discharges from a CAPO's 
land application areas that result from 
improper agricultural practices are 
already considered to be discharges 
from the CAPO and therefore, are 
suhject to the NPDES permitting 
program. However, EPA bHiievHs it 
would be helpful to clarify the 
regulations on this point. 

By the term "production area," EPA 
means the animal confinement areas, 
tho manure storage arHas (H.g. lagoon, 
shed, pile), the feed storage areas (e.g., 
silo. silage bunker), and the waste 
containment areas (e.g., berms, 
diversions). ThH land application areas 
include any land to which a CAFO's 
manure and wastewate1· is applied (e.g., 
crop fields, fields, pasture) that is undor 
the control of the CAFO owner or 
operator, whether through ownership or 
a lease or contract The land application 
areas do not indude areas that are not 
under the CAFO owner's or operator's 
control. For example, whHrH a nHarhy 
farm is owned and operated by someone 
othHr than the CAFO owner or operator 
and the nearby farm acquires the 
CAPO's manure or wastewater, by 
contract or otherwise, and applies those 
wastes to its own crop fields, those crop 
fields are not part of the CAFO. 

The definition of an AFO under the 
existing regulations refers to a ''lot or 
facility" that meets certain conditions, 
including that "(c)rops, vegetation(,l 
forage growth, or post-harve~t residuRs 
are not sustained in the normal growing 
season over any portion of the lot or 
facility." 40 CFR 122.23(b)(l). In 
addition. the regulations define 
"discharge of a pollutant" as the 
addition of any pollutant to watHrs of 
the United States from any point source. 
40 CFR 122.2. EPA intHrprets the 
current regulations to include 
discharges of CAFO-generated manure 
and wastewaters from improper land 
application to areas under the control of 
the CAFO as discharges from the CAFO 
itself. Otherwise, a CAFO could simply 
move its wastes outside the area of 
confinement, and over apply or 
otherwise improperly apply those 
wastes, which would render the CWA 
prohibition on unpermitted discharges 
of pollutants from CAFOs meaningless. 
Moreover, the pipes and other manure
spreading equipment that convp,y CAFO 
manure and wastewaters to land 
application areas under the control of 
thH CAFO are an integral part of the 
CAFO. Under the existing regulations, 

this equipment should bH considered 
part of the CAFO, and discharges from 
this p,quipment that reach the waters of 
the United States as a result of improper 
land application should be considered 
di8chargHs from the CAFO for this 
reason as well. In recent litigation 
brought by citizens against a dairy farm, 
a federal court reached a simila.t• 
conclusion. See CARE v. Sid Koopman 
Dairy, et al., 54 F. Supp. 2d 976 (E.D. 
Wash .•. 1999). 

One of the goals of revising the 
existing CAFO regulations is to make 
the regulations clearer and more 
understandable to the regulated 
community and easier for permitting 
authorities to implement. EPA believes 
that amending the definition of an AFO 
(and, by extension, CAFO) to Hxpressly 
include land application areas will help 
achieve this clarity and will enahle 
permitting authorities to both more 
effectively implement the proposed . 
effluent guidelines and to more 
effectively enforce tlte CWA's 
prohibition on discharging without a 
permit. It would he clear under this 
revision that the term "CAFO" means 
the entire facility, including land 
application fields and other areas under 
the CAl-'O's control to which it applies 
its manure and wastewater. 13y 
proposing to inr:ludH land application 
areas in the definition of an AFO, and 
therefore, a CAFO, discharges from 
those areas would, by definition, be 
discharges from a point source-i.e., the 
CAPO. There would not neod to be a 
separate showing of a discernible, 
confined, and discrete conveyance such 
as a ditch. 

While the CWA includes CAFOs 
within the definition of a point source, 
it docs not elaborate on what the term 
CAFO means. EPA ha~ broad discretion 
to define the term CAFO. Land 
application areas are integral parts of 
many or most CAFO operations. Land 
application is typically the end point in 
the cycle of manure management at 
CAFOs. Significant disr.hargH~ to the 
waters in the past have been attributed 
to the land application of CAPO
generated manure and wastewater. EPA 
doHs nut believe that Congress could 
have intended to exclude the discharges 
from a CAFO's land application areas 
from coverage as dischargHs from the 
CAFO point source. Moreover, defining 
CAFOs in this way is consistent with 
EPA's effluent limitations guidelines for 
other industries, which consider on-site 
waste treatment systems to be part of the 
production facilities in that the 
regulations restrict discharges from tlte 
total operation. Thus, it is reasonable for 
EPA to revise the regulations by 

including land application areas in tl1e 
dHfinition of an AFO and CAFO. 

While the proposal would indude the 
land application areas as part of the 
AFO and CAFO, it would continuH to 
count only those animals that ore 
con!lned in the production area when 
determining whether a facility is a 
CAFO. 

EPA is also considering today 
whether it is reasonnbiH to interpret the 
agricultural storm water exemption as 
not applicable to any discharges from 
CAFOs. See section VII.D.2. If EPA were 
to adopt that interpretation, all 
discharges from a CAPO's land 
application areas would be subject to 
NPDES requirements, regardless of the 
rate or manner in which tlte manure has 
been applied to the land. 

Please refer to section VII.D for a full 
discussion of land application, 
including EPA's proposal with regard to 
land application of CAFO manure by 
non-CAFOs. 

EPA is requesting comment on this 
approach. 

f. What Types of Poultry Operations 
are CAFOs? EPA is proposing to revise 
the CAFO regulations to include all 
poultry operations with the potential to 
discharge, and to establish the threshold 
for AFOs to be defined as CAFOs at 
50,000 chickens and 27,500 turkeys. See 
proposed§ 122.23(a)(3)(i)(H) and (1). 
The proposed revision would remove 
tlte limitation on the type of manure 
handling or watering system employed 
at laying hen and broiler operations and 
would, therefore, address all poultry 
operations equally. This approach 
would be consistent with EPA's 
objective of better addressing the issue 
of water quality impacts associated with 
both storage of manure at the 
production area and land application of 
manure while simultaneously 
simplifying the regulation. The 
following discussion focuses on the 
revisions to the threshold for chickens 
under each oft he co-proposed 
regulatmy alternatives. 

The existing Nl'DES CAFO definition 
is written such that the regulations only 
apply to laying hen or broiler operations 
that have continuous overflow watering 
or liquid manure handling systems 
(i.e.,"wet" systems). (40 CFR Part 122, 
Appendix B.) EPA has interpreted this 
language to include poultry operations 
in which dry litter is removed from pens 
and stacked in areas exposed to rainfall, 
or piles adja«:ent to a watercourse. These 
operations may be considered to have 
established a crude liquid manure 
system (8ee 1995 NPDES PHrmitting 
Guidance for CAFOs}. The existing 
CAFO regulations also specify different 
thresholds for determining which AFOs 
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arc CAFOs depending on which of these 
two types of systems the facility ust~s 
(e.g., 100,000 laying hens or broilers if 
the facility has continuous overflow 
watering; 30,000 laying ht~ns or boilers 
if tho focility has a liquid manure 
system). W~en the NPDES CAFO 
rt~gulaticms were promulgated, EPA 
selected these thresholds bt~cause the 
Agency bt~l ievecl that most commercial 
operations used wet systems (38 FR 
18001, 1973). 

In the 25 years since the CAFO 
regulations were promulgated, the 
poultry industry has changed many of 
its production practices. Many changes 
to the layer production proc:ess have 
been instituted to keep manure as dry as 
possible. Conse4uently, the existing 
effluent guidelines do not apply to 
many broiler and laying hen opHrations, 
dP.spite the fact that chicken production 
poses risks to surface water and ground 
water quality from improper storage of 
dry manure, and impropea· land 
application. lt is EPA's understanding 
that continuous overflow watering has 
been largely discontinuHd in lieu of 
mort~ p,fficient watering methods (i.e .. on 
demand watering), and that liquicl 
manure handling systems represent 
perhaps 15 percent of layer operations 
overall, although in the South 
approximately 40 percent of operations 
still have wet manure systems. 

Despite tlte CAFO regulations, 
nutrients from large poultry operations 
continue to contaminate surface water 
and ground water due to rainfall coming 
in contact with dry manure that is 
sta«:kP.rl in exposed areas, accidental 
spills, etc. In addition. land application 
remains the primary management 
method for significant quantities of 
poultry litter (including manure 
generated from facilities using "dry" 
systems). Many poultry operations are 
located on t~maller parcels of land in 
comparison to other livestock sectors, 
oHentimes owning no significant 
cropland or pasture, placing increased 
importance on the proper management 
of the potentially large amounts of 
manure that they generate. EPA also 
believos that all types of livestock 
operations should be treated equitably 
under the revised regulation. 

As documented in the Environmental 
Impact Assessment, available in the 
rulemaking RHcorrl, poultry production 
in concentrated areas such as in the 
Southoast, the Delmarva Peninsula in 
the mid-Atlantic, and in key 
Midwestern States has been shown to 
causP. serious water quality 
impairments. For example. the 
Chcsopoake Ray watershed's most 
serious water quality problem is caused 
by the overabundance of nutrients (e.g. 

nitrogen and phosphorus). EPA's 
Chesapeake Bay Program Office 
estimates that poultry manure is the 
largest source of excess nitrogen and 
phosphorous reaching the Chesapeake 
Bay from the lower Eastern Shore of 
Maryland and Virginia, sending more 
than four times as much nitrogen into 
tho Bay as leaky septic tanks and runoff 
from developed areas, and more than 
three times as much phosphorus as 
sewage treatment plants. These 
discharges of nutrients result from an 
over-abundance of manure relative to 
hmd available for application, as well as 
the management practices required to 
deal with the excess manure. The State 
of Maryland has identified instances 
where piles of chiden litter have been 
stored near ditches and creeks that feed 
tributaries of the Bay. Soil data also 
suggest that in some Maryland counties 
with poultry production thH soils 
already contain 90 percent or more of 
the phosphorus needed by crops. The 
State of Maryland has surveyed the 
Pocomoke, Transquaking, and Manokin 
river systems and has concluded that 
70-87 percent of all nutrients reaching 
those waters came from farms (though 
not all from AFOs). Basod on EPA data, 
phosphorus concentrations in the 
Pocomoke Sound havt~ increased more 
than 25 percent since 1985, suffocating 
sea grasses that serve as vital habitat for 
fish and crabs. fn 1997, poultry 
operations were found to be a 
contributing cause of Pfiesteria 
outbreaks in the Pokomoke River and 
Kings Creek {both in Maryland) and in 
the Chesapeake Bay, in which tens of 
thousands of fish were killed. Other 
examples of impacts from poultry 
manure are discussed in section V of 
today's proposal. 

Dry manure handling is the 
predominant practice in the broiler and 
othHr meat type chicken industries. 
Birds are housed on dirt or concrete 
floors that have been covered with a 
bP.dding materiol such as wood 
shavings. Manure becomes mixed with 
this bedding to form a litter, which is 
removed from the house in two ways. 
After each flock of birds is removed 
from the house a portion of littt~r, 
referred to as cake, is removed. Cake is 
litter that has become clumped, usually 
below tht~ watP.ring system, although it 
can also be formed by a concentration 
of manure. In addition, the operator also 
removes oil of the litter from the house 
periodically. The frequency of the 
"wholP. house" clean-out varies but 
commonly occurs once each year, 
unless a breach of biosecurity is 
suspected. 

Broiler operations generally house 
between fivp, anrl six flocks of birds each 

year, which means thP.re aro between 
five or six "t:ake·outs" each year. 
Roasters have fewer llocks, anrl small 
fryers have more flocks, but the volume 
of "c.ake-out" romoved in a year is 
comparable. "Cake-outs" will 
sometimes occur during periods when it 
is not possible to land apply the litter 
(e.g. in the middle of the growing season 
or during the winter when field 
conditions may not be conducive to 
land application). Consequently, it is 
usually necessary to storP. the dry litter 
after removal until it can be land 
applied. 

Depending on thP. time of year it 
occurs, "whole house" clean-out may 
also require the operator to store the dry 
manure until it can be land applied. 1f 
the manure is stored in open stockpiles 
over long periods of time, usually 
greater than a few weeks. runoff from 
the stockpile may contribute pollutants 
to surface water and/or ground water 
that is hydrologir:ally connocted to 
surface water. 

The majority of egg laying operations 
use dry manure handling, although 
there are operotions with liquid manure 
handling systems. Laying hens are kept 
in cages and manure drops below the 
cages in both dry and liquid manure 
handling systems. Most ofthe dry 
manure operations are constructed as 
high rise houses wht~re the birds are 
kept on the ~P.cond floor and the manure 
drops to the first tloor, whkh i~ 
sometimHs referred to as the pit. 
Ventilation flows through the house 
from the roof down over the birds and 
into the pit over the manure before it is 
forced out through the sides of the 
house. The ventilation dries the manure 
os it piles up into cones. Manure r:an 
usually be stored in high rise houses for 
up to a year before requiring rt~moval. 

Problems can occur with dry manure 
storage in a high rise house when 
drinking water systems are not properly 
designed oa· maint1:1ined. For example, 
improper design or maintenance of the 
water system can result in excess water 
spilling into the pit below, which rai!IP.S 
the moisturE! content of the manure, 
resulting in the potential for spills and 
releases of manure from the building. 

Concerns with inadequate storage or 
improper design and maintenance 
contribute to concerns over dry manure 
systems for laying hens. As with broiler 
operations, open stockpiles of litter 
stored over long periods of time (H. g., 
greater than a few weeks) may 
contribute to pollutant dischargo from 
r:ontaminotod runoff and leachate 
leaving the stockpile. Laying hens 
operations may also use a liquid rnanurP. 
handling system. The system is similar 
to the dry manure system exr:ept that 
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the manure drops below the cages into 
<1 channel or shallow pit and water is 
used to flush this manure to a lagoon. 

The existing regulation already 
applies to laying hen and broiler 
operations with 100,000 birds when a 
continuous flow watering system is 
used, and to 30,000 birds when a liquid 
manure handling system is used. In 
revising the threshold for poultry 
operations, EPA evaluated several 
methods for equating poultry to the 
existing definition of an animal unit. 
EPA considered laying hens, pullets. 
broilers, and roasters separately to 
reflect thfl differenl:es in size, age, 
production, feeding practices, housing, 
waste management, manure generation, 
and nutrient content of the manure. 
Manure generation and pollutant 
parameters considored include: 
nitrogen, phosphorus, BOU5, volatile 
solids, and COD. Analysis of these 
parameters consistently results in a 
threshold of 70,000 to 140,000 birds as 
being equivalent to 1,000 animal units. 
EPA also considered a livHweight basis 
for defining poultry. The liveweight 
definition of animal unit as used by 
USDA defines 455,000 broilers and 
pullets and 250,000 layers as being 
representative of 1,000 animal units. 
EPA data indicates that using a 
liveweight basis at 1,000 AU would 
exclude virtually all broiler operations 
from the regulation. 

Consultations with industry indicated 
EPA should evaluate the different sizes 
(ages) and purposes (eggs versus meat) 
of chickens separately. However, when 
evaluating broilers, roasters, and oth!!r 
meat-type chickens, EPA concluded that 
a given number of birds capacity 
represented the s<~mo not annual 
production of litter and nutrients. For 
example, a farm producing primarily 
broilers would raise birds for 6-8 weeks 
with a final weight of 3 to 5 pounds, a 
farm producing roasters would raise 
birds for 9-11 weeks with a final weight 
of 6 to 8 pounds, whereas a farm 
producing game hens may only keep 
birds for 4-6 weeks and at a final weight 
of less than 2 pounds. The housing, 
production pral:tices, waste 
management, and manure nutrivnts and 
process wastes generated in each case is 
essentially the same. Layers are 
typically fed less than broilers of 
equivalent size, and are generally 
maintained as a smaller chicken. 
However, a laying hen is likely to be 
kept for a year of egg production. The 
layer is then sold or molted for several 
weeks, followed by a second period or 
egg production. Pullets are housed until 
laying age of approximately 18 to 22 
weeks. In all cases manure nutrients and 
litter gonvratod resu Its in a threshold of 

80,000 to 130,000 birds as being the 
equivalent of 1,000 animal units. 

Today's proposed NPDES and effluent 
guidelines requinlments for poultry 
eliminate the distinction between how 
manure is handled and the type of 
watering system that is used. EPA is 
proposing this change because it 
believes there is a need to control 
poultry operations regardless of the 
manure handling or watering ~ystem. 
EPA believes that improper storage as 
well as land application rates which 
exceed agricultural use have contributed 
to water quality problems, especially in 
areas with large concentrations of 
poultry production. Inclusion of poultry 
operations in the proposod NPDES 
regulation is intended to be consistent 
with the proposed effluent guidelines 
regulation, discussed in section VIII of 
today's preamble. EPA is proposing that 
lOO,UOO laying hens or broilers be 
considered the equivalent of 1,000 
animal units. 

Consequently EPA proposes to 
establish the threshold under tlte two
tie!' alternative structure that definvs 
which operations ar!! C.AFOs at 500 
animal units as equivalent to 50.000 
birds. Facilities tl1at are subject to 
designation are those with fewer than 
50,000 birds. This threshold would 
address approximately 10 perr:ent of all 
chicken Af'Os nationally and more than 
70 percent of all manure generated by 
chickens. On a sector specific basis, this 
threshold would address approximately 
28 percent of all broiler operations 
(including all meat-type chickens) while 
addressing more than 70 percent of 
manure generated by broiler operations. 
For layers (including pullets) the 
threshold would address less than 5 
percent of layer operations while 
addressing nearly 80 percent of manure 
generated by layer operations. EPA 
believes this tht·eshold is consistent 
with the threshold established for the 
other livestock sectors. 

Under this two-tier structure, today's 
proposed changes exclude poultry 
operations with liquid manure handling 
systems if they have between 30,000 
and 49,999 birds. EPA estimates this to 
be few if any operations nationally and 
believes these are relatively small 
operations. EPA does not believe these 
few operations po~e a significant threat 
to water quality even in aggregation. 
EPA also notes that the trend in laying 
hen operations (where liquid systems 
may occur) has been to build new 
operations to house large numbers of 
animals (e.g., usually in excess of 
100,000 birds per house), which 
frequently employ dry manure handling 
systems. Given the limited number of 
existing operations with liquid manure 

h<~ndling systems and the c:ontinuing 
trend toward largor operations, EPA 
believes the proposed uniform tlueshold 
of 50,000 birds is appropriate. 

Under the proposed alternative three
tier structure, any operation with more 
than 100,000 chickens is automatically 
defined as a CAFO. This upper tier 
reflects 4 percent or all chicken 
operations. Additionally those poultry 
operations with 30,000 to 100,000 
chickens are defined as CAFOs if they 
meet the unacceptable conditions 
presented in section Vll.C. This middle 
tier would address an additional 10 
percent of poultry facilities. By sector 
this middle tier would potentially cover 
an arlditional 45 percent of broiler 
manure and 22 percent layer manure. In 
aggregate this scenario would address 
14 percent of chicken operations and 86 
perr:ent of manure. See Vl.A.2 for the 
additional information regarding scope 
of the two proposed regulatory 
alternatives. 

EPA acknowledges that this threshold 
pulls in a substantial number of chicken 
operations under the definition of a 
CAFO. Geographic regions with high 
flp,nsity of poultry production have 
experienced water quality problems 
related to an overabundance of 
nutrients, to which the poultry industry 
has contributed. For example 
northwestern Arkansas and the 
Delmarva peninsula in the Mid-Atlantic 
tend to have smaller poultry farms as 
compared to other regions. The chicken 
and turkey sectors alKo have higher 
percentages of operations with 
insufficient or no land under the control 
of the AFO on which to apply manure. 
Thus EPA believes this threshold is 
appropriate to adequately control the 
potential for discharges from poultry 
CAFOs. 

g. How Would Immature Animals in 
the Swine and Dairy Sedan; bP. 
Counted? EPA is proposing to include 
immature swine and heifer operations 
under the CAFO definition. Seo 
proposfld § 122.2a(a)(3)(i)(C) and (E). In 
the proposed two-tier structure, EPA 
would establish the 500 AU threshold 
equivalent for dflfining which 
operations are CAFOs as operations 
with 5000 or more swine weighing 55 
pounds or less, and those with fower 
than 5000 swine under 55 pounds are 
AFOs which may be designated as 
CAFOs. Immature dairy cows, or 
heifers, would he counted equivalent to 
heef cattle; that is, tlte 500 AU threshold 
equivalent for defining CAFOs would be 
operations with 500 or more heifers, and 
those with fewer tl1an 500 could be 
designated as CAFOs. 

ln the proposed three-tier structure, 
the 300 AU and 1,000 AU equivalents, 
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respectively for eoch animal type would 
be: 3,000 head and 10,000 head for 
i mm<~ture swine; and 300 head and 
1,000 head for heifers. 

Only swine over 55 pounds and 
mature dairy c;ows are spP.cifically 
included in the current definition 
(although manure and wastewater 
generated by immt~ture animals 
confined at the same operation with 
mature animals are subject to the 
existing requirements). Immature 
animals were not a r.oncem in the past 
because they were generally part of 
operations that included mature animals 
and, therefore, their manure was 
included in the permit requirP.ments of 
the CAFO. However, in recent years, 
these livestock industries have bocome 
increasingly specialized with the 
emergence of increasing numbers of 
large stand-alone nurseries. Further, 
manure from immature animals tends to 
have higher concentrations of pathogens 
and hormones and thus poses -greater 
risks to the environment and human 
health. 

Since the 1970s, the animal feeding 
industry has become more specialized, 
especially at larger operations. When 
the CAFO regulations were issued, it 
W<lS typical to house swine from birth to 
slaughter tugetheT at the same operation 
known as a farrow to finish operation. 
Although more than half of swine 
production continues to occur at farrow
to-finish operations, today it is common 
for swine to be raised in phat~ed 
production systems. As described in 
section VI, specialized operations that 
only house sows and piglets until 
weaned repre.qtmf tho first phase, called 
farrowi ng. The weaned p iglP.ta arc 
transferred to a nursery, either at a 
separate building or at a location remote 
from the farro wing operation for 
biosecurity r:oncems. The nursery 
housos the piglets until they reach about 
55 to 60 pounds, at which time they are 
transferred to anotlter site, thP. grow
finish facility. 

The proposed thresholds for swine lire 
established on tht~ b11sis of the average 
phosphorus excreted from immature 
swine in comparison to the average 
phosphorus excreted from swine over 
55 pounds. A similar threshold would 
be obtained when ovaluating live-weight 
manure generation, nitrogen, con and 
volatile solids (VS). See the Ter.hnical 
Development Document for more 
detail.~. 

Dairies often remove immature heifers 
to a separate location until they reat.:h 
maturity. These off-site oper<~tions may 
confine the heifers in a manner that is 
very similar to a beef feedlot or the 
heifers may be placed nn pasture. The 
existing CAFO definition does not 

address operations that only confine 
immature heifers. EPA acknowledges 
that dairies may keep heifers and calves 
and a few bulls un site. EPA data 
indicates some of these animals artt in 
confinement, some are pastured, and 
some moved b111:k and forth between 
confinement, open lots, and pasture. 
The current CAFO definition considers 
only the mature milking cows. This has 
raised some concerns that many dairies 
with significant numbers of immature 
animals could be excluded from the 
regulatory defin ition even though they 
may generate as much manure as a dairy 
with a milking herd large enough to he 
n CAPO. The proportion of immature 
animals maintained at dairies can vary 
significantly with a high being a one to 
one ratio. Industry-wide there are 0.6 
immature animals for every milking 
cow. 

EPA considered options for dairies 
that wnuld take into account all animals 
maintained in confinement, including 
calves, bulls and heifers when 
determining whether a dairy is a CAFO 
or not. EPA examined two approache!l 
for this option, one that would count all 
animals equally and another based on 
the proportion of heifers, calves, and 
bulls likely to be present at tbe dairy. 
EPA is nut proposing to adopt either of 
these options. 

The milking herd is usually a constant 
at a dairy, but the proportion of 
immature animals can vary substantially 
among dairies and even at a given dairy 
over timP.. Some operations maint11 in 
their immature animals on-site. but keep 
them on pasture most of the time. Some 
operations keep immature animals on
site, and maintain them in confinemAnt 
all or most of the time. Some operations 
may also have one or two bulls on-site, 
which c<~n also be kept either in 
confinement or on pa!!ture, while many 
keep none on-site. Some operations do 
not keep their immaturP. animals on-site 
at all, instead they place them offsite, 
usually in a stand-alone hP.ifer 
operation. Because of the variety of 
prar:tices at dairies, it becomes very 
difficult to estimate how many 
operations have immature animals on
site in confinement. EPA believes that 
basing the applicability on the numbers 
of immature animals and bulls would 
make implementing the regulation moTe 
difficult for thtt permit authority and the 
CAFO operator. However, EPA requests 
comment on this 11s a possible approi:ich. 

EPA also requests comments un using 
only mature milking cows as the means 
for determining applicability of the size 
thresholds. Under the two-tier structurP., 
EPA's proposed requirements for dairies 
would apply to 3 percent of the dairies 
nationally and will control 37 percent of 

the CAFO manure generated by all 
dairies nationally. This is proportionally 
lower than other livestock sectors, 
largely due to the dominance of very 
small farms in tho dairy industry. There 
are similar trends in thP. dairy industry 
as in the other livestock sectors, 
indic11ting that the number nf large 
operations is increasing while the 
number of small farms continues to 
decline. Under thP. three-tier structure, 
E!:l'A's proposed requirements woulrl 
apply to 6 percent of the d11i rics 
nationally. and will con trol43 percent 
of all manure generated <~t dairy CAFOs 
annually. S~tt Section VI.A.L 

Inclusion in the proposed NPD.ES 
dP.finition of immature swine and 
heifers is intended to be consistent with 
the proposod effluent guidelines 
regulation, described in section VUI of 
today's preamble. 

P. What Other Animal Sectors Does 
Today's Proposal Affect? EPA is 
proposing to lower the threshold for 
defining which AFOs aTe CAPOs to the 
equivalent of 500 AU in the horse, 
sheep, lamb and duck SP.ctors under the 
two-tier strur:ture. See proposed 
§ 122.23(a)(3)(i). This action is heing 
taken to be consistent with the NPDES 
proposed revisions for beef, dairy, swine 
and poultry. Under the three-tier 
structure, the existing thresholds woulrl 
remain as they are under the existing 
regulation. 

The animal types covered by the 
NPDES pwgram are definer! in the 
current regulation (Part 122 Appendix 
BJ. The beef, dairy, swine, poultry and 
voal sect9rs are being addressed by both 
today's effluent guidelines proposal and 
today's NPDES propos11l. However, 
today's proposAl would not revise the 
effluent guidelines for any animal sector 
other than beef, dairy, swine, poultry 
<~nd veal. Therefore, under today's 
proposal, any facili ty in the horse, 
sheep, lamb and duck sectors with 500 
to 1,000 AU that is defined as a CAPO, 
and any facility in any ser:tor below 500 
AU that is designoted as a CAFO, will 
not be subject to the effluent guidelines, 
but will hove NPDES permits developed 
on a best professional judgment (BPJ) 
basis. 

Table 7-6 identifiP.s those meeting the 
proposed 500 AU threshold in the two
tier su·ucture. TAble 7- 7 identifies the 
numbers of animals meeting the 300 
AU, aoo AU to 1,000 AU, and the 1,000 
AU thresholds in the three-tier 
Rtructure. 

A facility confining any other animal 
type that is not explicitly mentionad in 
the NPDES and ttffluont guidelines 
regu l ation~ is still subject to NPDES 
permitting requirements if it meets thP. 
definition of an AFO and if the permit 
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authority designates it as a CAFO on the 
basis that it is a significant contributor 
of pollution to waters of the U.S. Refer 
to VII.C.4 in torlay's proposal for a 
discussion of designation for A FOt;. 

The economic analysis for the NPDES 
rule does not cove!' animal types other 
than beef, dairy, swine and poultry. EPA 
chose to analyze those animal types that 
produce the greatest amount of manure 
and wastewater in the aggregate while 
in confinHment. EPA believes that most 
horses, sheep, and lambs operations arc 
not confined and thHrefore will not be 
subject to permitting, thus, the Agency 
expects the impacts in these sectofs to 
be minimal. However, most duck 
operations probably are confined. EPA 
requests comments on the effect of this 
proposal on the horse, sheep, lamb and 
duck sectors. 

i. How Does EPA Propo.w~ to Control 
Manure at Opemtions that Cease to be 
CAFOsi'EPA is proposing to requirtl 
operators of permitted CAFOs that cease 
operations to retain NPDES permits 
until the facilities are properly closed, 
i.H., no longer have the potential to 
discharge. See§ 122.23(i)(3). Simil<lrly. 
today's proposal would clarify that. if a 
facility ceases to be an active CAFO 
(e.g., it decreases the number of animals 
below the thresholrl that defined it as a 
CAFO, or ceases to operate), the CAFO 
must remain permitted until all wastes 
at the facility that were generated while 
the facility was a CAFO no longer have 
the potential to reach waters of the 
United States. 

ThHse requirements mean that if a 
permit is about to expire and the 
manure storagP. facility has not yet been 
properly closed, the facility would bP. 
required to apply lor a permit renewal 
because the facility has the potential to 
discharge to waters of the U.S. until it 
is properly closed. Proper facility 
closurtl indudes removal of wale1' from 
lagoons and stockpiles, and proper 
disposal of wastes, which may include 
land application of manure and 
wastewater in accordance witlt NPDES 
permit requirements, to prevent or 
minimize discharge of pollutants to 
receiving waters. 

The existing regulations do not 
explicitly address whether a permit 
should be allowed to expire when an 
owner or operator ceases operations. 
However, the public has expressed 
concerns about facilities that go out of 
business leaving behind lagoons, 
stockpiles and other contaminants 
unattended and unmanaged. Moreover, 
there are a number of documented 
instances of spills anrl hrHachHs at 
CAFOs that have ceased operations, 
leaving behind environmental problems 
that became a puhli<: burden to resolve 

(see, for example, report of the North 
Carolina DENR, 1999). 

EPA considered five options for 
NPDES permit requirements to ensure 
that Ci\FO operators provide assurances 
for proper closure of their facilities 
(especially manure management 
systems such as lagoons) in the event of 
financial failure or other business 
curtailment. EPA examined the costs to 
tho industry and the complexity of 
administering such a program for all 
options. The analy~es of thtlse options 
are detailed in the EPA NPDES CAFO 
Rulemaking Support Document, 
September 26, 2000. 

Closure Option 1 would require a 
closure plan. Thtl CAFO opHrator would 
be required to have a written closure 
plan detailing how the facility plans to 
dispose of animal waste from manure 
management facilities. The plan would 
be submitted with the permit 
application and be approved with the 
permit application. The plan would 
identify the steps necessary to perform 
final closure of the facility. including at 
least: 

• i\ description of how each major 
component of the manure management 
facility (e.g., lagoons, settlement basins, 
storage sheds) will be closed; 

• An estimate of the maximum 
inventory of animal waste ever on-site, 
acmmpanied with a description of how 
tho waste will be removed, transported, 
land applied or otherwise disposed; and 

• A closure schedule for each 
component of the facility along with a 
description of other activitiHs nP.cessary 
during closure (e.g., control run-off/run
on, ground water monitoring if 
necessary). 

F.PA also investigated several options 
that would provide financial assurances 
in the event the Ci\FO went out of 
business, such as contribution to a 
~inking fund, commercial insurance, 
surety bond, and other common 
commercial mechanisms. Under Closure 
Option 2, permittees would have to 
c:ontribute to a sinking fund to cover 
closure costs of facilities which abandon 
their manure management system~. Thtl 
contribution could be on a pef-head 
basis, and could be levied on the 
permitting cycle (every five years), or 
annually. The sinking fund would be 
available lo cleanup any abandoned 
facility (including those which nre not 
permitted). Data on lagoon closures in 
North Carolina (Harrison, 1999) indicate 
that the average cost of lagoon closure 
for which data are available is 
approximately $42,000. Assuming a 
levy of $0.10 per animal, the sinking 
fund would cover the cost of 
approximately 50 abandonments 
nationally per year, not accounting for 

any administrative costs associated with 
operating the funding program. 

Closure Option 3 would require 
permittees to provide financial 
assurance by one of several generally 
accepted mechanisms. Financial 
assurance options could include the 
following common mechanisms: a) 
Commefcial insurance; (b) Financial 
test; (c) Guarantee; (d) Certificate uf 
DHposit or designated savings account; 
(e) Letter of credit; or (f) Surety bond. 
The actual cost to the permittee would 
depend upon which linancial assurance 
option was available and implemented. 
The financial test would likely be the 
least expensive for some operations, 
entailing documentation that the net 
worth of the CAFO operator is sufficient 
such that it is unlikely that the facility 
will be abandoned for financial reasons. 
The guarantee would also be 
inexpensive, consisting of a legal 
guarantee from a parent corporation or 
other party (integrator) that has 
sufficient levels of net worth. The suroty 
bond would likely be the most 
expensive, typically requiring an annual 
premium ofO.Slo 3.0 percent of the 
value of the bond; this mechanism 
would likely be a last resort for facilities 
that could not meet the requirHment of 
the other mechanisms. 

Option 4 is a combination of Options 
2 and 3. Permittees would have to 
provide financial assurance by one of 
several generally acr:Hpted mechanisms, 
or by participating in a sinking fund. 
CAFO operators could meet closufe 
requirements through the most 
economical means available for their 
operation. 

Option 5, the preferred option in 
today's proposal, simply requires 
CAFOs to maintain NPDES permit 
coverage until proper closure. Under 
this option, facilities would be required. 
tu maintain their NPDES permits, even 
upon curtailment of the nnimal feeding 
operation. for as long as the facility has 
the potential to discharge. The costs for 
thit; option would be those costs 
associated with maintaining a permit. 

Today, EPA is proposing to require 
NPDES permits to include a condition 
that imposes a duty to reapply for a 
permit unless an owner Oi' operator has 
closed the facility such that there is no 
potential for discharges. The NPDES 
program offers legal and financial 
sanctions that are sufficient, in EPA's 
view, to ensure that operators comply 
with this requirement. EPA believes that 
this option would accomplish its 
objectives and would bo generally easy 
and effective to implement. However, 
there are concerns that it would not be 
effective for abandoned facilities 
because, unlike some of the other 
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options, no finandal assurance 
mechanism would be in place. EPA is 
reque~ting comment on the practical 
means of addressing the problem of 
unmanaged waste from closed or 
abandoned CAFOs. and what authorities 
EPA could use under the CWA or other 
statutes to address this problem. 

See Section VII.E.S.c oftoday's 
proposal, which further discusses the 
requirement for permit authorities to 
include facility closure in NPDES 
permit special conditions. 

While EPA is today proposing to only 
require ongoing permit coverage of the 
former CAPO, permit authoritie>,s are 
encouraged to consider including other 
conditions such as those discussed 
above. 

j. Applicabmty of the Regulations to 
Operations That Have a Direct 
Hydrologic Connection to Ground 
Water. Because of its relevance to 
today's proposal, EPA is restating that 
the Agency interprets the Clean WatP.r 
Act to apply to discharges of pollutants 
from a point source via ground water 
that has a direct hydrologic connection 
to surface water. See proposed 
§ 122.23(e). Specifically, the Agency is 
proposing that all CAFOs, including 
th ose that disr.harge or have the 
potential to discharge CAFO wastes to 
navigable waters via ground water with 
a direct hydrologic connection must 
apply for an NPDES pennit. In addition, 
the proposed effluent guidelines will 
require some CAFOs to achieve zero 
discharge from their production areHS 
including via ground water which has a 
direct hydrologic connection to surface 
water. Further, for CAFOs not S\Jbject to 
such an effluent guideline, permit 
w1·iters would in some circumstances bo 
required to establi11h special conditions 
to address such discharges. In all case:~, 
a permittee would have the opportunity 
to provide a hydrologist's report to rebut 
the presumption that there is likely to 
be a discharge from the production area 
to surfaoe waters via ground watttr with 
a direct hydrologic connection. 

For CAFOs that would be subject to 
an effluent guideline that includes 
requirements for zero discharge from the 
production area to surface water via 
ground water (all existing and new beef 
and dairy operations, and new swine 
and poultry operations, see proposed 
§ 412.33(a), 412.35(a), and 412.45(a)), 
the proposed regulations would 
presume that there is a direct hydrologic 
connection to surface water. The 
permittee would be required to either 
achieve zero discharge from the 
production area via ground water and 
perform the required ground water 
monitoring or pl'ovide a hydrologist's 
statement that there is no direct 

connection of ground water to surfac.;e 
water at the facility. See 40 CFR 
412.33(a)(3), 412.35(a)(3), and 
412.45(a)(3). 

For CAFOs that would be subject to 
the proposed effluent guideline at 
412.43 (existing swine, poultry and veal 
facilities) which does not includo 
ground water requirements, if the 
permit writer determines that thtt 
facility is in an area with topographical 
characteristics that indicate the 
presence of ground water that is likely 
to have a direct hydrologic connection 
to surface water and if the permit writer 
determines that pollutants may be 
discharged at 11 level which may cause 
or mntribnte to an excursion above any 
State water quality standard, the permit 
writer would be required to include 
special conditions to address potential 
discharges via ground water. EPA is 
proposing thal the permittee must either 
comply with those conditions or 
provide a hydrologist's statement that 
the facility does not have a direct 
hydrologic connection to surface waler. 
40 CFR 122.230)(6) and (k)(5). 

If a CAFO is not subject to the Part 
412 Subparts CorD e!Tiuent guideline 
(e.g., because it haa been designated as 
a CAFO and is below the threshold for 
applicabiHty of those subparts; or is a 
CAFO in a sector other than beef, dairy, 
swine, poultry or veal and thus is 
subject to subparts A or B), then the 
permit writer would be required to 
decide on a case-by-case basis whether 
effluent limitations (technology-based 
and water quality-based. as necessary) 
should be established to address 
potential discharges to surface water via 
hydrologically connected ground water. 
Again, the permittee could avoid or 
satisfy such requirements by providing 
a hydrologist's statement that there is no 
direct hydrologic connection 40 CFR 
122.23(k)(5). 

Legal Basis. The Clean Water Act does 
not directly answer the question of 
whether a discharge to surface w-dters 
via hydrologically connected ground 
water is unlawful. However, given the 
broad construction of the terms of the 
CWA by t.he federal courts and the goals 
and purposes of the Act, the Agency 
believes that while Congress has not 
spoken directly to the issue, the Act is 
best interpreted to cover such 
discharges. The statutory terms certainly 
do not prohibit the Agency's 
determination that a discharge to 
surface waters via hydrologically
connected ground waters can be 
governed hy tho Act, while the terms do 
clearly indicate Congress' broad conc:ern 
for the integrity of the Nation's waters. 
Section 301(a) of the CWA provides that 
"the discharge or any polhJtant [from a 

point sourcej by any person shall be 
unlawful" without an NJ'DES permit. 
The term "discharge of a pollutant" is 
defined as ''any addition of a pollutant 
to navigable watP.rs from any point 
source." 33 U.S.C. § 1362(12). In turn, 
''navigable wators" are defined as "tho 
waters of the United States, including 
the territorial seas." 33 U.S.C. § 1362(7). 
None of t11ese terms specifically 
includes or excludes regulation of a 
discharge to surface waters via 
hydrologically connected ground 
waters. Thus, EJ>A interprets the 
relevant tel'ms and definitions in the 
Clean Water Act to subject the addition 
of manure to nearby surface waters from 
a CAFO via hydrologically connected 
ground waters to regulation. 

Some sections of the CWA do directly 
apply to ground water. Section 102 of 
the CWA, for example, requires the 
Administrator to "develop 
comprehensive programs for preventing, 
reducing, or eliminating the pollution of 
the navigable waters and ground waters 
and improving the sanitary conditions 
of surface and underground waters. ·• :JJ 
U.S.C. § 1252. Such references, 
however. are not significant to the 
analysis of whether Congress has 
spoken dirt~ctly on the issue of 
regulating discharges via ground water 
which directly affect surface waterR. 
Specific references to ground water in 
other sections of the Act may shed light 
on the question of whether Congress 
intended the NPDES program to regulate 
ground water quality. That question, 
however, is not the same question as 
whether Congress intended to protect 
surface wator from discharge~ which 
occur via ground water. Thus, the 
language of the CWA is ambiguous with 
respect to the specific question, but does 
not bar such regulation. Moreover. the 
Supreme Court has recognized 
Congress' intent to protect aquatic 
ecosystems through the broad federal 
authority to control pollution embodied 
in the Federttl Water Pollution Control 
Act Amendments of 1972. Section 101 
of the Act clearly states the purpose of 
the Act "to restore and maintain tht~ 
chomical, physical, and biological 
integrity of the Nations' waters." 33 
U.S.C. § 1251(a)(1). The Supreme Court 
found that " [t)his objective incorporated 
a broad, systemic view of the goal of 
maintaining and improving water 
quality: as the House Report on the 
legislation put it, "the word "integrity" 
* * * refers to a condition in which the 
natural structure and function of aquatic 
ecosystems !are ] maintained." Unitt~d 
StatP.H v. Riverside Bayview Homes, 474 
U.S. 121, 132 (1!.185). An interpretation 
ofthe CWA which exr.h1dos regulation 
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of point source discharges to the waters 
of the U.S. which occur via ground 
water would, therefore, he inconsistent 
with the overall Congressional goals 
expressed in the statute. 

FedeJ'al courts have construed U1e 
terms of tho CWA broadly (Sierra Club 
v. Colorado Refining Co., 838 F. Supp. 
1428, 1431 (D.Colo. 19!13) (citing 
Quivera Mining Co. v. EPA, 765 F.2d 
126, 129 (1Oth Cir. 1985)), but havo 
found the language ambiguous with 
regard to ground waltlr ami generally 
examine the legislative history of the 
Act. See e.g .. Exxon v. Train, 554 F.2d 
1310, 1326-1329 (reviewing legislative 
history). However, a review of U1e 
legislative history also is inconclusive. 
Thus, courts addressing the issue have 
reached conflicting conclusions. 

Since the language of the CW A itself 
does not directly address the issue of 
discharges to ground wator which affect 
surface water, it is proper to examine 
the statute's legislative history. FaCfld 
with the problem of defining the bounds 
of its regulatory auU1ority, "an agency 
may appropriately look to the legislative 
history and underlying pol ides of its 
statutory grants of authority." Riverside 
Bayview Homes, 474 U.S. al132. 
However, the legislative history also 
does not address this specific issue. See 
Colorado Refining Co., 838 F. Supp. at 
1434 n.4 (noting legislative history 
inconclusive). 

In the House, Representative Les 
Asp in proposed an amendment with 
explicit ground water protections by 
adding to the definition of "discharge of 
a pollutant" the phrase "any pollutant 
to ground waters from any point 
source." Legislative History of the Water 
Pollution Control Act Amendments of 
1972, !13d Cong., 1st. Sess. at 589 (1972) 
(hereinafter "Legislative History"), 
While the Aspin amendment was 
defeated, that rejection does not 
necessarily signal an explicit decision 
by Congress to exclude even ground 
water peJ se from the scope of the 
permit program. Commentators have 
suggested that provisions in the 
amendment which would have deleted 
exemptions for oil and gas well 
injections were the more likely cousc of 
the amendment's defeat. Mary Christina 
Wood, Regulating Discharges into 
Groundwater: The Crucial Link in 
Pollution Control Under the Clean 
Water Act, 12 HaJv. Envtl. L. Rev. 56Y, 
614 (1988); see also Legislative History 
at 590-597 (during debate on the 
amendment, members in support and 
members in opposition focused on the 
repeal of the exemption for oil and gas 
injection wells). 

At the !eRst, there is no evidence that 
in !'ejecting the explicit extension of the 

NPDES program to all ground water 
Congress intended to create a ground 
water loophole through whi«:h the 
discharges of pollutants could flow, 
unregulated, to surface water. Instead. 
Congress expressed an understanding of 
the hydrologic cycle and an intent to 
place liability on those responsible for 
discharges which entered the "navigable 
waters." The Senate Report stated that 
"[w)ater moves in hydrologic cycles 11nd 
it is essential that discharge of 
pollutants be controlled at the source.'' 
Legislative History at 1495. The Agency 
has determined that discharges via 
hydrologically connected ground water 
impact surface waters and, therefore. 
should be contwlled al U1e source. 

Most of the courts which have 
addressed the question of whether the 
CWA subjects discharges to surface 
waters via hydrologically connected 
ground waters to regulation have found 
tho statute ambiguous on this specific 
question. They have then looked to the 
legislative history for guidance. 
McCiellun Ecological Seepage Situation 
v. Weinberger, 707 F. Supp. 1182, 1194 
(E.D. Cal. 1988), vacated (on other 
grounds), 47 F.3d 325 (9th Cir. 1Y95), 
cert. denied, 116 S.Ct. 51 (1995); Kelley 
v. United States, 618 F.Supp. 1103, 
1105-06 (D.C.Mich. 1985). Even tlwse 
courts which have not found 
jurisdiction have acknowledged that it 
is a close question. Village of 
Oconomowoc Lake v. Dayton Hudson 
Corp., 24 F.3d !162. 966 (7th Cir. 1994), 
cert. denied, 513 U.S. 930 (1994). As 
one court noted, "the inclusion of 
groundwater with 11 hydrological 
connection to surface waters has 
troubled courts and generated a torrent 
of conflicting commentary." Potter v. 
A8ARCO, Civ. No. S:5tlCV555, slip op. 
at 19 (D.Neb. Mar. 3, 1998). Tho fact that 
courts have reached differing 
conclusions when examining whether 
the CWA regulates such discharges is 
itself evidence that the statute is 
ambiguous. 

EPA does not argue that the CWA 
directly regulates ground water quality. 
In the Agency's view, however, the 
CWA doos regulate discharges to surface 
water which occur via ground water 
because of a direct hydrologic 
connection bctwoen the contamin11ted 
ground water and nearby surface water. 
EPA repeatedly has taken the position 
that the CWA can regulate discharges to 
surface water via ground water that is 
hydrologically connected to surface 
waters. 

For example, in issuing the goncral 
NPDES ptmnit for concentrated animal 
feeding ope1·ations ("CAFOs") in Idaho, 
EPA stated: 

"EPA agrees that groundwater 
contamination is a concern around 
CAFO facilities. However, the Clean 
Water Act does not give EPA the 
authority to regulate groundwater 
quality through NPDES permits. 

"The only situation in which 
groundwater may be affected by the 
NPDES program is when a discharge of 
pollutants to surface waters can be 
proven to be via groundwater." 62 FR 
20177, 20178 (April25, Hl!l7). ln 
response to a comment that the CAFO 
general permit should not cover ground 
water, the Agency stated: 

"EPA agrees that the Clean Water Act 
doe~ nut give EPA the authority to 
regulate groundwater quality through 
NPDES permits. However, the permit 
requirements * • * are not intended to 
regulate groundwater. Rather, they are 
intended to protoct surface waters 
which are contaminated via a 
groundwatP.r (subsurfacH) (:onnedion." 
!d. 

EPA has made consistent statements 
on at least five other occasions. In the 
Preamble to the final NPDES Permit 
Application Regulations fur Storm 
Water Discharges, the Agency stated: 
"this rulemaking only addresses 
discharges to waters of the United 
States. consequently discharges to 
ground waters are not covered by this 
rulemaking (unless tl1ere is a 
hydrological connection between the 
ground water and a nearby surface 
water hody.") 55 FR 47990, 47997 (Nov. 
16, 1990)(emphasis added)). See also 60 
FR 44489, 44493 (August 28, 1995) (in 
promulgating proposed draft CAFO 
permit, EPA stated: "(D]ischarges that 
enter surface waters indirectly through 
groundwater are prohibited"); EPA. 
"Guide Manual On NPDES Regulations 
For Concentrated Animal Feeding 
Operations" at 3 (December 1Y95) 
t"Many dischaq~es of pollutants from a 
point source to surface water through 
groundwater (that constitutes a direct 
hydrologic connection) also may be a 
point source discharge to waters of the 
United States."). 

In promulgating regulations 
authorizing U1e development of water 
quality standards undel'the CW A by 
Indian Tribes for their Reservations, 
EPA stated: 

Notwithstanding the strong language 
in the legislative history of lhe Clean 
Water Act to the eJiect that the Act does 
not grant EPA authority to regulate 
pollution of ground waters, EPA and 
most courts addressing the issue have 
recognized that * * * the Act requires 
NPDES permits for discharges to 
groundwater where there is a direct 
hydrological connection between 
groundwater and ~urface waters. ln 
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these situations, the affected ground 
waters are not considered "waters of the 
United States" but discharges to them 
are regulated because such discharge.<> 
are effectively dil;chnrges tn the directly 
connected surface waters. Amendments 
to the Water Quality Standards 
Regulations that Pertain to Standards on 
Indian Reservations, Final Rule, 56 FR 
64876,64892 (Dec. 12, 1991)(emphasis 
added). 

While some courts have not been 
persuaded that the Agency's 
pronouncements on the regulation of 
rlischarges to surface water via ground 
water represent a consistent Agency 
position, others have found EPA's 
position to be clear. The Hecla Mining 
court noted that "The court in 
Oconomowoc Lake dismissed the EPA 
statements as a collateral reference to a 
problem. It appears to this court, 
however, that the preamble explains 
EPA's policy to requiro NPDES permits 
for discharges which may enter surface 
water via groundwater, a!l well as those 
that enter directly." Washington 
Wi/dernH.'I.~ Co(J/ition v. Hecla Mining 
Co., 870 F. Supp. 983, 99Q-91 (E.D. 
Wash. 1994), dismissed on other 
grounds, (lack of standing) per 
unpublished decision (E.D. Wash. May 
7, 1997) (citing Preamble, NPDES Permit 
Regulations for Storm Water Discharges, 
55 FR 47990, 47997 (Nov. lfi, 1990)). 

As a legal and factual matter, EPA has 
made a determination that, in general, 
collected or channeled pollutants 
conveyed to surface waters via ground 
water can constitute a discharge subject 
to the Clean Water Act. The 
determination of whether a particular 
discharge to surface waters via ground 
water which has a direct hydrologic 
connection is a discharge which is 
prohibited without an NPDES permit is 
a factual inquiry, like all point source 
determinations. The time and distance 
by which a point source discharge is 
connected to surfacP. watP.rs via 
hydrologically connected surface waters 
will be affected by many site specific 
factors, such as geology, flow, and slope. 
Therefore. EPA is not proposing to 
establish any specific criteria beyond 
confining the scope of the regulation to 
discharges to surface water via a 
"direct" hydrologic connection. Thus, 
EPA is proposing to make clear that a 
general hydrologic connection between 
all waters is not suffident to subject the 
owner or operator of a point source to 
liahility under the Clean Water Act. 
Instead, consistent with the case law, 
there must be information indicating 
that there is a "direct" hydrologic 
connection to the surface water at issue. 
Hecla Mining, 870 F.Supp. at 990 
("Plaintiffs must still demonstrate that 

pollutants from a point source affect 
surface water!~ of the United States. It is 
not sufficient to allege groundwater 
pollution, and then to assert a general 
hydrological connection between all 
waters. Rather, pollutants must be 
traced from their source to surfaco 
wate1·s, in order to come within the 
purview of the OVA.") 

The reasonableness of the Agency's 
interpretation is supported by the fact 
that the majority of courts have 
determined that CWA jurisdiction may 
extend to surface water discharges via 
hydrologic connections.1 As the court in 

' See e.g .. Williams PipeLine Co. v. Bayer Corp .• 
9fi4 ~·.Supp. 1300, 131!!--20 (S.Il.ICJWH 1()()7) 
("Because the CWA's goal is to protect the quality 
11f •nrfae" water~. tht< Nl'llES I"""' it ~ystcm 
regulates any pollutants that enter such waters 
"itht<r directly ot through groundwatet. "): 
Washington Wilderness Coalition v. I/ecla Mitling 
Co .. 670 F. Supp. tl6J. U6\HJO (KD. Wash. 191J4). 
dismissed on othP.r ground.~. (lack of standing) per 
unpublished decision (E. D. Wash. May 7. 111117) 
(finding CWA jurisdiction where pollulion 
discharged from manmade ponds via seeps into soil 
and ground water and, thereafter, ~urface waters; 
Md holding that. although CWA docs not rogulate 
isolated ground water, CWA does regula!" 
pollutants entering navigable waters via tributary 
ground waters): FriP.nd.~ of" the Coost Fork v. C". of 
Lane. UR. Civ. No. !15-6105--Tt: (D. OR. January 31, 
1997) {reac.hing same conclusion as court in 
Washington Wilderness Coalition v. Hecla Mining 
Co., ancll'inding hyclrologic-.ally-mnnec:tecl gmund 
waters arc covered by the CW A): McCloJ/an 
Er.ologir.ul S""P"8" Situation. 763 F. Sui'P· 431, 4311 
[~:.n. Cal. 1981Jl. c;ctc:utecl {on other grcmnds). 47 F.3d 
325 {9th Cir. 1995). cert. denied, 116 S.Ct. 51 (1995) 
(allowing Jllaioti(f to nrtempt to prove at trinl that 
pollutants discharged to ground water are 
subsec[uently cli~charged to ~urface water): and 
McCleJ/an Ecolof!Jcal SeepO/I:P. Situation v. 
Weinberger. 707 F. Supp. 1182. 11115-\16 (E.D. Cal. 
1988), vacated (on othP.r grounds), 47 F.3d 325 (9th 
Cir. 11Jil5). ccrt. denied, 116 S.Ct.51 (19115) 
(although NPDES permit not required for discharges 
to isolated ground water. Congress' intent to protect 
surface water may require NPDES permits for 
diocharges to ground water with direct hydrological 
connection to surface waters); F'ritmd~ of Stllll~< p., 
Co. v. LAC Minerals. Inc .. tl\12 F. Supp. 1333, 1357-
5fl (D.N.M. 1995) (although CWA doP.s nut t:nVt<o· 
discharges to isolated. nontributary groundwater, 
Quivim Slod cleci.~inlls within Tenth Ciu:uil 
demonstrating expansivo construction ofCWA's 
juri!4tlic:titlltal reH.t:h fiU'~I:lo!-4~ ~rgum~nt:oc that CWA 
doos not regulate discharges to hydrologically
'~'mm~c:l~d grou1ulwat~r); Si~nu r:lult v. Colur<tdo 
Refining Co., 638 F. Supp. at 1434 ("navigable 
water~·· tmC.:Oni[Ja~~es tribt•t01ry groundwotter and. 
therefore, allegations tliat defendant violated CWA 
uy di~l:hargin.g pollutanh into 8oils •nd 
groundwater. and that pollutants infiltrated creek 
via ~rmmclw~t~r atuJ ·"'~ep!-4 iu creek h~nk. ~•~tHd 
cause of action); and Quivira Mining Co. v. United 
8tcol"s nPA, 711~ F.2d 1211, HO (10th Cir. HlS.:;). c;ert. 
denied. 474 U.S. 1055 (1966) (affirming EPA's 
1l~t~rmiuation th~t \.WI\ p~rmit r~tjuirHd for 
disr.hargP.s of pollutantq into surface arroyos that, 
during storms, channeled rainwater both direclly to 
streams and into underground aquifers that 
comiP.r.IP.cl with such streanos); Mortill 11. Kwl.'"' 
Board of Regents, 1991 U.S.Dist. LEXIS 2779 
(D.Kan. 11191) ("Groundwater ... that is naturally 
c:onnet:t~U to ~urfac;~ w~tHr~ t:c.m~titute 'navigable 
waters' under the Act."); see also Inland Steel Co. 
v. EPA. \101 F.2d 141\1. 1422--23 (7th Cir. 19\10) 
(''the legal c:on(:~pt of mt.vigafJl~ watHr~ might 
include ground waters connected to surface 

Potterv. ASARCO, lnc. declared, "in 
light of judicial precedent, Congress" 
remedial purpose, the absence of any 
specific legislative intent pertaining to 
hydrologically connected ground water 
and the informal pronouncements of 
EPA, any pollutants that enter navigable 
waters, whether directly or indirectly 
through a specific hydrological 
connection, are subject to regulation by 
the CWA." Slip op. at 26. 

The decisions which did not find 
authority to regulate such discharges 
under the CWA may, for the most part, 
be distinguished. rn Village of 
Oconomowoc Lake v. Dayton Hudson 
Corp., the Seventh Circuit held that the 
CWA does not regulate ground water 
per se. 24 F.3d 962 (7th Cir. 1994), cert. 
denied, 513 U.S. 930 (1994). In 
Oconomowoc. however. the plaintiff 
only alluded to a "possibility" of a 
hydrologic connection. 24 F. 3d at 965. 
In I<eJJey v. United States, thP. district 
court held that enforcement authority 
unrler the CWA did not include ground 
water contamination. 618 F. Supp. 1103 
(W.O. Mich. 1985). The decision is not 
well-reasoned, as thP. Kelley court 
merely states-without further 
elaboration-that the opinion in Exxon 
v. Train, which specifically "expressed 
no opinion" on whether the CWA 
regulated hydrologically connected 
ground waters, and the legislative 
history "demonstrate that Congress did 
not intend the Clean Water Act to 
extend federal regulatory enforcement 
authority over groundwater 
contamination." Kelley, 618 F. Supp. at 
1107 (emphasis added). In Umatilla, the 
court c:oncluded that the NPDES 
program did not apply to even 
hydrologically connected ground water. 
96.2 F.Supp. at 1318. The court reviewed 
the legislative history and existing 
precedent on the issue, but failed to 
distinguish between the regulation of 
ground water per se and the regulation 
of discharges into waters of the United 
States which happen to occur via 
ground water. Moreover, the court failed 
to give deference to the Agency's 
interpretation of the C\IV A. ld. at 1319 
(finding that the Agency interpretations 
cited by the plaintiffs failed to articulate 
clear regulatory boundaries and wete 
not sufficiently "comprehonsivo, 
definitive or formal" to dest:lrve 
deference, but acknowledging that 
"neither the statute nor the legislative 
history absolutely prohibits an 
interpretation that the NPDES 
requirement applies to discharges of 

waters-lhough wh~ther tt du~~ m· nut i:oc ~n 

unresolved question. • • • LAJ well that ended in 
~ut;h connected ground waters might be within the 
scope of the LCWAJ"). 
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pollutants to hydrologically-connected 
groundwater"). Today's proposal should 
provide the typH of fnrm11l AgHnr:y 
interpretation that court sought. Two 
other decisions have simply adopted the 
reasoning of the Um<~tilla court. United 
States v. ConAgra, Inc., Case No. CV 96-
0134-S-LMB (D. Idaho 1997); Alleghtmy 
Environmental Action Coalition v. 
WestiJighouse, 199!1 U.S. Dist. LEXlS 
1838 (W.D.Pa. 1998). 

The Agency has utilized its expertise 
in environmental sciem:e ami policy to 
determine the proper scope of the CW i\. 
The determination of whether the CWA 
regulates discharges to ground waters 
connected to surface waters, like tlte 
determination of wetlands jurisdiction, 
"ultimately involves an ecological 
judgment about the relationship 
between surface waters and ground 
waters, it should be left in the first 
instance to the discretion of the EPA 
and the Corps.'' Town of Norfolk v. U.S. 
Army Corps of Engineers, 968 F.2d 
1438, 1451 (1st Cir. 1992) (citing United 
States v. Riverside Bayview Homes, lnc., 
474 U.S. at 134). The Supreme Court, 
too, has acknowledged the difficulty of 
determining precisely where Clean 
Water Act jurisdiction lies and has held 
that an agency's scientific judgment can 
support 11 leg111 jurisrlictional judgment. 
United States v. Riverside Bayview 
Homes, Inc., 474 U.S. 121,134 (1985) 
("[n view of the breadth of federal 
regulatory authority contemplated by 
the [Clean Water I Act itself and the 
inherent difficulties of defining precise 
bounds to regulable waters, the Corps' 
ecological judgment about the 
relationship between waters and their 
adjacent wetlands provides an adequate 
basis for a legal judgment that adjacent 
wetlands may be defined as waters 
undHr thH Act."). 

The Agency has made clear the 
rationale for its construction: "tlte Act 
requires NPDES permits for discharges 
to groundwater where there is a direct 
hydrological connection between 
groundwater and surface waters. In 
these situ<~tions, the affected ground 
waters are not considered 'waters of the 
United States' but discharges to them 
ate regulated because such discharges 
are effectively discharges to tl1e directly 
connected .<;urface water.<>." 
Amendments to the Water Quality 
Standards Regulations that Pertain to 
Standards on Indian Reservations, Fin<~! 
Rule, 56 FR 64,876, 64892 (Dec. 12, 
1991) (emphasis added). The Agency 
has taken Utis position because ground 
water and surface water are highly 
interdependent components of the 
hydrologic cycle. The hydrologic cycle 
refers to "thH dn.:ulation of water among 
soil. ground water, surface water, and 

the atmosphere.'' U.S. Environmental 
Protection Agency, "A Review of 
Methods for Assessing Nonpoint SourCf~ 
Contaminated Ground-Water Discharge 
to Surface Water" at 3 (April1991). 
Thus. a hydrologic connection has been 
defined as "the interflow and exchange 
bHtween surfacH impoundments 11nd 
surface water through an underground 
corridor or gwundwater." NPDES 
General Permit and Reporting 
Requirements for DischargHs from 
Concentrated Animal Feeding 
Operations, EPA Region 6 Public Notice 
of Final Permitting Decision, 58 FR 
7610, 7635-36(Feb.8, 1993). The 
determination of whether a discharge to 
gl'Ound water in a specific case 
r.onstitutes an illegal disr.harge to waters 
of the U.S. if unpermitted is a fact 
spedfk !me. ThH genHral jurisdictional 
determination by EPA that such 
discharges can be subject to rHgulation 
under the CWA is a determination that 
involves an ecological judgment about 
the relationship between surface waters 
and ground waters. 

Finally, the Supreme Court has 
explicitly 11cknowledged that resolution 
of ambiguities in agency-administered 
statutes involves policymaking: "As 
Chevron itself illustrates the resolution 
of ambiguity in a statutory text i~ often 
more a question of policy than of law. 
" • • When Congress, through express 
delegation or the introduction of an 
interpretive gap in the statutory 
structure, has deleg<~tcd policymaking to 
an administrative agency. the extent of 
judicial reviHw ofthe agency's policy 
determinations is limited.'' Pauly v. 
Rethenergy Mines, Inc., 116 S.Ct. 2524, 
2534 (1991). Congress established a goal 
for the CWA "to restore and maintain 
the chemical, physical and biological 
intHgrity of the nation's watHrs and to 
eliminate the discharge of pollutants 
into the n11vig11ble w11ters.'' 33 U.S.C. 
§ 1251(a)(l). Congress also established 
some parametHrs for reaching th11t goal, 
but left gaps in the statutory structure. 
One of those gaps is the issue of 
discharges of pollutants from point 
sources which harm navigahle waters 
but which happen to occur via ground 
water. The Agency has chosen to fill 
that gap by construing the statute to 
regulate su{:h discharges as point source 
discharges. Given the Agency's 
knowledge of the hyrlrologic cycle and 
aquatic ecosystems, the Agency has 
determined that when it is reasonably 
likely that such discharges will reach 
surface water!$, the goals of the CWA can 
only be fulfilled if those discharges are 
regulated. 
D~termining Direr:t Hydrologic 

ConnectiOII. In recent rulemakings, EPA 
has used various lithologic settings to 

describe areas of vulnerability to 
contamination of ground wale a'. This 
information can serve as a guide for 
permit writers to make the initial 
determination whether or not it is 
necessary to establish special conditions 
in a CAl'"O permit to prevent the 
discharge of CAFO waste to surface 
water vi11 ground w11ter with a direct 
hydrologic connection to surface water. 

During the rulemaking processHs for 
the development of the Ground Water 
Rule and the Underground Injection 
Control Class V under the Safe Drinking 
Water Act, significant stakeholder and 
Federal Advisory Committee Act 
(FACA), input was used to define 
lithologic settings that are likely to 
indicate ground water areas sensitive to 
contamination. Areas likHly to have 
such a connection are those that have 
ground water sensitive to contamination 
and that have a likely c:onnection to 
surface water. The Ground Water 
Proposed Rule includes language that 
describHs certain type~ of lithologic 
settings (karst, fractured bedrock, and 
gravel) as sensitive to contamination 
and, therefurH, suhjHct to requirements 
under the rule to mitigate threats to 
human hc<~lth from microbial 
pathogens. ISee National Primary 
Drinking Water Regulations: Ground 
Water Rule, 65 FR 30193 (2000) (to be 
codified at 40 CFR Parts 141 and 142) 
(proposed May 10, 2000). See also 
UndHrgrounrl Injer:tion Control 
Regulations for Class V Injection Wells, 
Revision; Final Rule, 64 rn 68546 (Dec. 
7, HJ!J!J) (to be codified at 40 CFR Parts 
9, 144, 145, and 146). See also Executive 
Summary, NDWAC VIC/Source Water 
Progr11m Integration Working Group 
Meeting (March 25-26, 1999). All are 
available in the rulemaking Record. I 

Under the Class V rule, a facility must 
comply with the mandates of the 
regulation if the facility has a motor 
vehide waste disposal wHll (a type of 
Class V well) that is in an area tl1at has 
been determined to be sensitive. (Sec 
Technical Assistance Do{:umHnt (TAD) 
for Delineating "Other Sensitive Ground 
Water Areas", EPA #816-R-00-016-to 
be published.) States that are 
responsible for implemHnting the Class 
V Rule, or in the case of Direct 
Implementation Programs, the EPA 
Regional Office, are given flexihility to 
make determinations of ground watel' 
sensitivity within certain guidelines. 

40 CFR 145.23(1)(12) provides items 
that States are expected to consider in 
developing their other sensitive ground 
water area plan, including: 

• Geologic and hydrogeologic 
settings, 

• Ground water flow and occurrence, 
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• Topographic and geographic 
features, 

• Depth to ground water, 
• *Significance as a drinking water 

source. 
• *Prevailing land use practices. and 
• *Any other existing information 

relating to U1e susceptibility of ground 
water to contamination from Class V 
injection wells. 

•The last three factors are not relevant to 
this rulemaking but are specific to mandates 
nnclm the SafH Drinking Watur Act to pl'oter.t 
current and future sources of d.o·inking water. 

Geologic and hydrogeologic settings 
considered sensitive under the Class V 
Rule include areas such as karst, 
fractu.-ed bedrock or oU1er shallow/ 
unconsolidated aquifers. The Class V 
Rule lists karst, fractured vokanil:s and 
unconsolidated sedimentary aquifers, 
such as glacial outwash deposits and 
eolian sands; as examples of aquifer 
types. Under the Class V Rule, EPA 
urges States to consider all aquifer types 
that, based on their inherent 
characteristics, are likely to be 
moderately to highly sensitive. Such 
aquifer types are U10se iliat potentially 
have high permeability, such as: all 
fracturerl aquifers; all porou~ media 
aquifers with a grain size of sand or 
larger, including not only 
unconsolidated aquifers, but sandstone 
as well; and karst aquifers. 

For more information at the regional 
level, information can be found in tho 
document "Regional Assessment of 
Aquiter Vulnerability and Sensitivity in 
the Coterminous United States" (EPA/ 
600/2-91/0431 for ~tate maps showing 
aquifers and portions of aquifers whose 
transmissivity makes thorn sensitive/ 
vulnerable. This document may be 
helpful in identifying areas where 
existing contaminants are most likely to 
spfead laterally. State and federal 
geological surveys have numerous 
geological maps and tet.:hnical reports 
iliat can be helpful in the identification 
of areas of sensitive aquifers. University 
geology and earth science departments 
and consulting company reports may 
also havo helpful information. 

Data sources to assist permit writers 
in making sensitivity determination~ 
can be acquired tluough many sources 
as listed above and include federal, 
st<Jte, and local data. For example, USGS 
maps and databases such as the 
principal aquifers map, state maps, 
other programs where such assessments 
may have been completed, such as State 
Source W<Jtor Assessment Program~ 
(SWAl'), stale Class V, or Ground Water 
Rule sensitivity determinations. 

Another potential approach to 
defining areas of ground water 

sensitivity would be to define a set of 
charar:teristks which 11 facility could 
determine whether it met by using a set 
of national. regional and/or local maps. 
For instance, overburden, that is, soil 
depili and type, along with depth to 
water table, hydrogeologk 
characteristics of the surficial aquifer, 
and proximity to surface water could be 
factors used to define sensitive areas for 
likely ground water/surface watHr 
connections. For example. while there is 
no consistent definition or agreement as 
to what could be considered "shallow,'' 
a depth to the water table less than, say, 
six feet with sandy soils or other 
pel'meable soil type might indicate 
ground w<Jter vulnerability. Data of this 
nature could be obtained from USDA's 
Natural Resource Conservation SP-rvice 
(NRCS) national soils maps, available 
from the NRCS web site 
(www.nhq.nrcs.usda.gov/Jandlindexl 
soils.html) or from the EPA web site 
(www.epo.gov/ostwoter/BASINSI 
metodatalstatsgo.htm). 

Once it is determined iliat the CAFO 
is in a ground water sensitive area, 
proximity to a surface water would 
indicatfl a potential fur the CAFO to 
discharge to surface w<Jtcr via a direct 
hydrological connection with ground 
water. Proximity to surf<Jce water would 
be considered when there is a short 
distance from the boundary of the CAFO 
to the closest downstream surface water 
body. Again, inlormation oftl1is type 
could be obtained from uses 
topographic maps or state maps. 

USGS Hydrofogic Landscape Regions. 
Another approach for determining 
wl1ether CAFOs in a region are generally 
located in areas where surface water is 
likely to have hydrological connections 
with grounrl water i~ by u~ing a set of 
maps under development by the U.S. 
Geological Survey (USGS). USGS is 
developing a national map of 
Hydrologic Landscape Regions tl1at 
describe watersherlt; based on their 
physical characteristics, such as 
topography and lithology. These maps 
will. among other things, help to 
identify phyKical features in the 
landscape that are important to water 
quality such as areas across ilie country 
where the geohydrology is favorable for 
ground water interactions with surface 
water. 

The regions in this map will be 
delineaterl baser! on hydrologic unit 
codes (HUCs) nationwide and do not 
provide information ot local scales; 
however, the maps can provide 
supplemental information thot describes 
physical features within watersheds 
where interactions between ground 
water and surface water are found. 
These areas are the most likely places 

where ground water underlying CAFO's 
could be dischargP-rl to nP-arby surface 
water bodies. While EPA has not fully 
assHsserl how this tool might be used to 
determine a CAFO's potential to 
discharge an excerpt of ilie pre-print 
report is providP-rl here for purposes of 
discussion. The report describing this 
tool is anticipated to be published in 
Spring 2001 [Wolock, Winter, and 
Mt.:Mahon, in review). 

The concept of hydrologic landscapes 
is based on the idea that a single, simple 
physical featul'e is ilie basic building 
block of all landscapes. This foature is 
termed a fundamental landscape unit 
and is defined as an upland adjacent to 
a lowland separated by an intervening 
steeper slope. Some examples of 
hydrologic landscapes are as follows: 

• A landscape consisting of narrow 
lowlands and uplands separattld by high 
and steep valley sides, characteristic of 
mountainous terrain; 

• A landscape consisting of very wide 
lowlands separated from much narrower 
uplands by steep valley sides, 
characteristic of basin and range 
physiography and basins of interior 
drainage; or 

• A landscape consisting of narrow 
lowlands separated from very broad 
uplands by valley sides of various 
slopes and heights, characteristic of 
plateaus and high plains. 

The hydrologic system of a 
fundamental landscape unit consists of 
the movement of surface water, ground 
water, and atmospheric,water exchange. 
Surface water movement is controlled 
by land-surface slope and surficial 
permeability; ground-water flow is a 
fund ion of gravitational gradients and 
tlte hydraulic characteristics of the 
geologic framework; and atmospheric
water exchange primal'ily is determined 
by climate [Winter, in review). The 
same physical and climate 
characteristics control ilie movement of 
water over the surface and through the 
subsurf<Jcc regardless of the geographic 
location of the landscapes. For example, 
if a landscape has gentle slopes and 
low-permeability soils, then surface 
runoff will be slow and recharge to 
ground water will be limited. In 
<.:ontrast, if the soils are permeable in a 
region of gentle slopes, then surface 
runoff may be limited but ground-water 
rH«:harge will be high. 

The ~;ritical filatures used to describe 
hydrologic landscapes are land-surface 
form, geologic texture, and climate. 
Land-surface form can be used to 
quantify land-surface slopes and relief. 
GP-ologic texturP- provirles P.stimates of 
surficial and deep subsurface 
permeability which control infiltration. 
the production of ovel'land flow, and 
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ground-water flow r11tes. Climate 
characteristics can be used to 
approximate available water to surface 
and ground-water systems. The 
variables used to identify hydrologic 
settings were averaged within each of 
the 2,244 hydrologic cataloging units 
defined hy the USGS. This degree of 
spatial averaging was coarse enough to 
smooth the underlying data but J'ine 
enough to separate regions from each 
other. 

For example, two Hydrological 
Landscape Regions (HLR) that are likely 
to have characteristics or ground water 
and surface water interactions with 
direct relevance to this proposed 
rulemaking would be "HLR1" and 
"HLR9". HLIU areas are charactel'ized 
by variably wet plains having highly 
pe1·meable surface and highly permeable 
subsurface. This lamhlcapP. i~ 92 percent 
flat land, with 56 percent of the flat land 
in the lowlands and 37 percent in the 
uplands. Land surface and bedrock are 
highly permeable. Because of the flat 
sandy land surface, this goologic 
framework should result in little surface 
runoff, and recharge to both local11nd 
regional ground-water flow systems 
should be high. Therefore, ground water 
is likely to be the dominant component 
of the hydrologic Kystem in this 
landscape. The water table is likely to 
bR shallow in the lowlands, resulting in 
extensive wetlands in this part of the 
landscape. 

Major water i~sues in this hydrologic 
setting probably would be related to 
contamination of ground water. ln the 
uplands, the contamination could affect 
regional ground-water flow systems. In 
the lowlands, the thin unsaturoted zone 
and Ule close interaction of ground 
water and surface water could result in 
contamination of surface water. 
flooding probably would not be a 
problem in the uplands, but it could be 
a serious problem in the lowlands 
because of the flat landscape and 
shallow water toble. 

HLR9 areas are characteri:>:ed by wet 
plateaus having poorly permeable 
surface and highly permeable 
~ubsurfar.e. This landscape is 42 percent 
llat land, with 24 percent in lowlands 
and17 percent in uplands. Land surface 
is poorly permeable and bedrock is 
highly permeable. Because of the tlat 
poorly permeable land surface, this 
geologic framework should result in 
considerable surface runoff and limited 
recharge to ground water. However, the 
bedrock is largely karstic carbonate 
rock, which probably would result in a 
considerable amount of surface runoff 
entering the deep aquifer through 
sinkholes. This water could readily 
move through regional ground-water 

flow systems. Surfaco runoff and 
recharge through sinkholes are likely to 
be the dominant component of the 
hydrologic system in this landscape. 
The water table is likely to be shallow 
in the lowlands, resulting in extensivH 
wetlands in this part of the landscape. 
Major water issues in this hydrologic 
setting probably would be related to 
contamination of surface water from 
direct surface runoff, and extensive 
contamination of ground water (and 
ultimately surface water) because of the 
ease of movement through the bedrock. 
Tho capacity of these carbonate rocks to 
mediate contaminants is limited. 
Flooding c:ould be a problem in the 
lowlands. 

EPA is requesting comment on how a 
permit writer might idHntify C:AFOs at 
risk of discharging to surface water via 
ground water. EPA is also requesting 
comment on its cost estimates for the 
permittee to have a hydrologist make 
such a determination. EPA estimates 
that for a typical CA}o'O, the full cost of 
determining whether ground water 
beneath the lacilily has a direct 
hydrologic connection to surf11ce water 
would be approximately $3,000. See 
Section X for more information on cost 
estimates. 

Permit requirements for facilities with 
groundwater that has 11 direct hydrologic 
connection with surface water are 
discussed in Section Vll.E.S.d below. 

k. What Regulatory Relief is Provided 
by Today's Proposed Rulemaking? Two
tiP.r w;. Three-tier StrudurP.. Each of 
EPA's proposals offect small livestock 
and poultry businesses in different 
ways, posing important trade-offs when 
selecting ways to mitigate economic 
impacts. First, by proposing to establish 
a two-tier structure with a 500 AU 
threshold, EPA is proposing not to 
automatically impose tlle effluent 
guidelines requirements on operations 
with 300 to 500 AU. By eliminating this 
size category, EPA estimates that about 
10,000 smaller AFOs are relieved from 
being defined as CAFOs, and instead 
would only be subjer.t to permitting if 
designated by the permit authority due 
to being a significant contributor of 
pollutants. 

A three·tier structure, by contrast, 
only automatically defines all 
operations over 1,000 AU as CAFOs, 
instead of500 AU. flowevcr, while all 
of the 26,000 AFOs between 300 and 
l,UOU AU wouldn't be required to apply 
for an NPDES permit, all those 
operations would be required to either 
apply for a permit or to ce1·tify to the 
permit authority that they do not meet 
any of the conditions for being a C:AFO. 
EPA estimates that approximately 
19,000 of these operations would have 

to change some aspect of their operation 
in order to avoid being permitted, and 
all 26,000 would be required to develop 
and implRment a PNP. Thus, while in 
theory fewer operations could be 
permitted, in fact more small enterprises 
would incur costs under a three-tier 
scenario. Section X.J.4 provides a 
summary of the difference in costs 
associated with these two options; more 
detailed information is provided in 
Section 9 of the Economic Analysis. 

The three-tier structure allows States 
more flexibility to develop more 
effective non-NPDES programs to assist 
middle tier operHtions. The two·tier 
structure with a 500 AU threshold might 
limit access to federal funds, such as 
Section 319 nonpoint source program 
funds, for operations in the 500 to 1,000 
AU range. The detailed conditions in 
the three-tier structure, however, do not 
meet the goal of today's proposal to 
simplify the NPDES regulation for 
CAfo'Os because it leaves in place the 
need for the regulated community and 
enforcement Huthorities to intHrpret a 
complicated set of conditions. 

Chicken Threshold. During 
deliberations to select a threshold for 
dry chicken operations, EPA considered 
various options for rei ieving small 
businoss impacts. Under tho two·tier 
structure, EPA examined a 100,000 bird 
threshold as well as a 50,000 bird 
threshold. Although the 50,000 bird 
threshold effects many more small 
chicken operations, analysis showed 
that setting the threshold at 100,000 
birds would not be sufficiently 
environmentally protective in parts of 
the country that have experienced water 
quality degradation from the chicken 
industry. Section VJI.C.2.f describes the 
rdati ve benefits of each of these 
options. Nonetheless, because wet layer 
operations are currently regulated at 
30,000 birds, raising the threshold to 
SO,OUO birds will relieve some small 
businesses in this sector. 

Elimination of the mixed animal 
cuh:ul(Jtion. EPA's is further proposing 
to mitigate the effects of today's 
proposal on small businesses hy 
eliminating the mixed animal 
calculation for determining which Afo'Os 
are CAFOs. Thus, operations with 
mixed animal types that do not meet the 
size threshold for any single livestock 
category would not he defined as a 
C:AFO. EPA t!xpects that there are few 
AFOs with more than a single animal 
type that would be defined as CAFOs, 
since most mixed operations tend to be 
smaller in size. The Agency determined 
that the inclusion of mixed operations 
would disproportionately burden small 
businesses while resulting in little 
additional environmental benefit. Since 
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most mixed operations tend to be 
smaller in size, this exclusion represents 
important accommodations for small 
business. EPA's decision not to include 
smaller mixed operations is consistent 
with its objective to focus on the largest 
operations since these pose the greatest 
potential ri:~k to water quality and 
public health given the sheer volume of 
manure generated at these operations. 

Operations that handle larger herds or 
flocks take on the characteristics of 
being more indu~trial in nature, rather 
than having the characteristics typically 
associated with liuming. These facilities 
typically specialize in a particular 
animal sector rather than having mixed 
animal types, and often do not have an 
adequate land base for agricultural use 
of manure. As a result, large facilities 
need to dispose of significant volumes 
of manure and wastewater which have 
the potential, if not properly handled, to 
cause significant water qunlity impacts. 
By comparison, smaller farms manage 
fewer animals and tend to concentrate 
less manuro nutrients at a single farming 
location. Smaller farms tend to be less 
specialized and are more diversified, 
engaging in both animal and crop 
production. These farms often have 
sufficient cropland and fertilizer needs 
to land apply manure nutrients 
generated at a farm's livestock or 
poultry business for agricultural 
purposes. 

For operations not defined as a CAFO, 
the Permit Authority would designate 
any facility determined to be a 
significant contributor of pollution to 
waters of the U.S. as a CAFO, and 
would consequently develop a permit 
based on best professional judgement 
(BPJ). 

The estimated cost savings from 
eliminating the mixed animal 
calculation is indeterminate due to 
limited information about operations of 
this size and also varying cost 
requirements. EPA's decision is also 
expected to simplify compliance and be 
more administratively efficient, since 
the mixed operation multiplier was 
confusing to the regulated community 
and to enforcement personnel, and did 
not t.:over all animal types (because 
poultry did not have an AU equivalent). 

Site-specific PNPs Rather than 
Mandated Btv!Ps. In addition, while 
facilities that are defined or designated 
as CAFOs would be subject to specific 
performance standards contained with 
the permit conditions, EPA's proposed 
revisions also provide flexibility to 
small businesses. In particular, the 
revised effluent guidelines and NPDES 
st<Jndards and conditions are not 
specific requirements for design, 
equipment, or work practices, but r<Jther 

allow the CAFO operator to write site
specific Permit Nutrient Plans that 
implement the permit requirements in a 
maimer appropriate and manageable for 
that business. This will reduce impacts 
to all facilities, regardless of size, by 
allowing operators to choose the least 
costly mix of process changes and new 
control equipment tltat would meet the 
limitations. 

DemonstraUon of No Potential to 
Discharge. Finally, in both proposals, 
operations that must apply for a permit 
would have the additional opportunity 
to demonstrate to the permit authority 
that pollutants have not been discharged 
and have no potential to discharge into 
waters of the U.S. Theso operations 
would not be issued a permit if they r.an 
successfully demonstrate no potontial to 
discharge. See section VII.D.3 for a 
discussion of demonstrating "no 
potential to discharge." 

Measures Not Being Proposed. During 
the development of the CAFO 
rulemaking, EPA considered regulatory 
relief measures under the NPDES permit 
program that arc not being proposed, 
including: (1) A "Good Faith Incentive," 
and (2) an "Early Exit" provision. Thoso 
options are summarized below. More 
detail is provided in thP- SBREF A Panel 
Report (2000). . 

Under the "Good Faith Incentive," 
EPA considered incorporating an 
incentive for small CAFO businesses 
(i.e., AFOs with a number of animals 
below the regulatory threshold) to take 
early voluntary actions in good faith to 
manage manure and wastewatf!r in 
accordance with the requirements of a 
nutrient management plan. In the event 
that such smaller AFOs have a discharge 
that would otherwise cause them to be 
designated as CAPOs, the CAFO 
regulation& would provide an 
opportunity for these smaller AFOs to 
address the cause of the one-time 
discharge and avoid being designated as 
CAFOs. 

Under the "Early Exit" provision, 
EPA considered a regulatory provision 
that would explicitly allow CAFOs with 
fewer animals than the regulatory 
threshold for large CAFOs to exit the 
regulatory program after five years of 
good performance. The regulations 
could allow such a smaller CAPO to exit 
the regulatory program if it 
demonstrates that it had successfully 
addressed the conditions that caused it 
to either be defined or designated as a 
CAFO. 

EPA decided not to include either of 
these provisions in the proposed 
regulations following the SBAR Panel 
consultation proce11s. NeithP.r small 
businesses, SBA, OMB, nor EPA 
enforcement personnel expressed 

support for either of these pl'Ovisions. 
Also, the Early Exit provision was not 
deemed to provide additional regulatory 
relief over the current program, since an 
operation that has been defined or 
designated as a CAFO can already make 
changes at the operation whereby, after 
complying with the permit for the 
permit's five year term, the operation 
would no longer meet the definition of 
a CAFO and thetefore would no longer 
bo required to be permitted. 

Both the regulatory relief measures 
selected and those considered but not 
selected are discussed in detail in 
Chapter 9 of the Economic Analysis, 
included in the Record for today's 
proposed rulemak.ing. EPA requests 
comment on the regulatory relief 
measures considered but not included 
in today's proposal. 

3. How Does the Prupo~ed Rule Change 
the Existing Designation Criteria and 
Procedure? 

In the existing regulation, an 
operation in the middle tier, those with 
300 AU to 1,000 AU, may either be 
defined as a CAFO or designated by the 
permit authority; those in the smallest 
category, with fewer than 300 AU, may 
only be designated a CAFO if the facility 
discharges: { 1) into waters of the United 
States through a man-made ditch, 
flushing system, or other similar man
made device; or (2) diret.:tly into waters 
of the United States that originate 
outside of the facility and pa~s over, 
across, or through the facility or 
otherwise come into direct contact witlt 
the confined animals. The permit 
authority must conduct an on-site 
inspection to determine whether the 
AFO is a Kignificant contributor of 
pollutants. The two discharge criteria 
have proved difficult to interpret and 
enfo1'Ce, making it difficult to take 
enforcement action against dischargers. 
Very few facilities have been designated 
in the past 25 years despite 
environmental concerns. 

EPA's proposals on how, and 
whether, to amend these criteria vary 
with the alternative structure. Under a 
two-tier structure, EPA is proposing to 
eliminate these two criteria; under a 
three-tier structure, EPA is proposing to 
retain these two criteria. 

Under the proposed two-tier structure 
with a 500 AU threshold, or under any 
other alternative two-tier structure such 
as with a 750 AU threshold, EPA is 
proposing to eliminate the two 
discharge criteria. Raising the NPDES 
threshold to 500 AU, 750 AU or 1,000 
AU raises a policy question for facilities 
below the selected threshold but with 
more than 300 AU. Facilities with 300 
to 1,000 AU are currently subject to 
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NPDES regulotion (if certain criteria are 
met). To rely entirely on designation for 
these operations could bP. viewed by 
some as deregulatory, because the 
designation process is a time consuming 
and resource intensive process that 
makes it difficult to redress violations. 
It could also result in the inability of 
permit authorities to take enforcement 
actions against initial discharge~ unless 
they arc from an independent point 
source at the facility. Otherwise. the 
initial discharge can only result in 
initiation of the designation process 
itself; enforcement could only take place 
upon a subsequent discharge. Unless the 
designation process can be streamlined 
in some way to enable permit . 
authorities to more efficiently address 
those who are significant contributors of 
pollutants, raising the threshold too 
high may also not be sufficiently 
protective of the environment. While 
EPA could have proposed to retain the 
two criteria lor those with fewer than 
300 AU, and eliminate it only for those 
with greater than 300 AU but below the 
regulatory threshold, EPA beliovos th<1t 
this would introduce unnecessary 
complexity into this regulation. 

While eliminoting the two discharge 
criteria, this proposal would retain the 
provision in the existing regulation that 
any AFO may be designated as a CAFO 
on a case-by-case basis if the NPDES 
permit authority determines that the 
facility is a significant contributor of 
pollutants to waters of the U.S. Today's 
pwposal would not change the factors 
that the regulation lists as relevant to 
whether a facility is a signi!icant 
contributor-sec proposed § 122.23(b)(1} 
(listing factors such as: the size of the 
operation; the amount of wastewater 
discharged; the location of any potential 
receiving waters; means of conveyance 
of animal manure and process 
wastewater into waters of the U.S.; 
slope, vegetation, rainfall and other 
factort; affecting the likelihood or 
frequency of discharge to receiving 
waters). 

This proposal also retains the existing 
requirement that the pem1it auU10rity 
conduct an on-site inspection before 
making a designation. No inspection 
would bo required, however, to 
designate a facility that was previously 
defined or designated as a CAFO, 
although the permit authority may 
chose to do one. 

Under a three-tier structure, EPA is 
proposing to retain the two discharge 
criteria used to designate an AFO with 
fewer U1an 300 AU as a CAFO. In U1is 
approach, facilities in the 300 AU to 
1,000 AU sb:e range must moet certain 
conditions for being considP.red a 
CAFO, and EPA considers this to be 

sufficiently protective of the 
environment. 

EPA is requesting comment on these 
two proposals, and also requests 
comment on three other alternatives. 
EPA could: (1) retain the two criteria 
even under a two-tier structure for all 
operations below the regula lory 
threshold; (2) retain the two criteria 
under a two-tier structure for only for 
those with fewer than 300 AU and 
eliminate the two criteria for those 
below the regulatory threshold but with 
greater than 300 AU; or (3) eliminate the 
criteria in U1e three-tiel' structure for 
those with fewer than 300 AU. 

Significant concern was raised over 
the issue of designation during the 
SBREF A Panel process. At the time of 
the Panel, EPA was not conside!'ing 
eliminating these two criteria, and SERs 
and Panel members strongly endorsed 
this position. At that time, EPA's was 
focusing on a three-tier structure with 
revised conditions as the preferred 
option, and retaining the criteria was 
t.:onsistent wiU1 ll1e revisions being 
considered. Since then, however, EPA's 
analysis has resulted in a strong option 
for a two-tier approach that would be 
simpler to implement and would focus 
on the largest operotions. Once this 
scenario became a strong candidate, 
reconsidP.ration of the two designation 
criteria was introduced. EPA realizes 
that this proposal has raised some 
concern in the small business 
community. However, EPA does nut 
believe that eliminoting these criteria 
will result in significantly more small 
oper<~tions being designated. Rather, it 
will enable the permit authority to 
ensure that the most egregious 
discharges of significant quantities of 
pollutants are addressed. 

It is likely that few AFOs with less 
than 300 AU are significant contributors 
of pollutants, and permit authorities 
may be appropriately focusing scarce 
resources on larger facilities. Furthor, 
some also believe that it may be 
appropriate under o two-tier structure to 
retain the two criteria as well as U1e on
site inspection criterion to AFOs under 
the regulatory threshold, e.g. with fewer 
than 500 AU or 750 AU. SERs during 
the SBREFA process indicated that 
family farmers operating AFOs with 
fewer than 1,000 AU tend to have a 
direct interest in environmental 
stewardship, since their livelihood (e.g., 
soil quality and drinking water) olten 
depends on it. They also argued that 
EPA should not divert resources,away 
from AFOs with the greatest potential to 
discharge-those with 1 ,000 AU or 
more. EPA is soliciting comment on 
whether to retain the designation 
criteria for all AFOs below the 

regulatory threshold in a two-tier 
structure, and whether this option will 
be protet.:tive of the environment. 

While permit authoritiP.s have 
indicated that the requirement for an 
on-site inspection makes the 
designation process resource intensive, 
recommendations resulting from U1e 
SBREFA t;mall business consultation 
process encouraged EPA not to remove 
the on-site inspection requirement. 
Some were concerned that EPA might 
do widespread blanket designations of 
large numbers of operations, especially 
in watersheds that have been listed 
under the CWA 303(d), Total Maximum 
Daily Load (TfvUJL) process. Thus, EPA 
is soliciting comment on whether to 
eliminate the requirement U1at the 
im1pe«:tion be "on-site," perhaps by 
allowing, in lieu of on-site inspections, 
other forms of site-spocific information 
gathering, such as use of monitoring 
data, fly-overs, satellite imagery, etc. 
Other parts of the NPDES program allow 
such information gathering and do not 
require inspections to be "on-site." 

If the on-site requirement were 
eliminated, the permit authority would 
still need to make a determination that 
the facility is a significant contributor of 
pollution, which might necessitate an 
on-site inspection in many cases. On the 
othP.r hand. in watersheds that are not 
meeting water quality standards for 
nutrients, the permit authority could 
designate all AFOs as CAFOs without 
conducting individual on-site 
inspections. Even in 303(d) listed 
watersheds, however, an operator of an 
individuol facility might be able to 
demonst.J·ate in the NPDES permit 
application that it has no potential to 
discharge, and request that it be 
exempted from NPDES requirements. 

Due to the significant concerns of the 
small business community, EPA is not 
proposing at this time to eliminate the 
on-site inspection requirements, but, 
rather, EPA is soliciting comment on 
whether or not to eliminate this 
provision or to revise it to allow other 
forms of site-specific data gathering. 

Finally, EPA is proposing a technical 
cofteclion to the designation regulatory 
language. The existing CAFO NPDES 
regulations provide for designation of an 
AFO as a CAFO upon determining that 
it is a significant contributor of 
"pollution" to the waters of the U.S. 40 
CFR 122.23(c). EPA is today proposing 
to change the term to "pollutants." 
Elsewhere in the NPDES regulations, 
EPA uses the phrase "significant 
contfibutor of pollutants" for 
designation purposes. 40 CFR 
122.26(a)(1)(v). EPA is not aware of any 
reason the Agency would have ut;ed 
different terms for similar designation 
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standArds, and is seeking consistency in 
this pTOposal. The Agency believes the 
term "pollutant" is the corrP.ct term. The 
Clean Water Act provides definitions for 
both "pollutant and "pollution" in 
Section 502, but the NPDES program of 
Section 402 focuses specifically on 
permits "for the dischargP. of any 
pollutant, or combination of 
pollutants." Therefore, EPA believes it 
is appropriate to establish a designation 
standard for purposes of permitting 
CAFOs based on whether a facility is a 
signillcant contributor of "pollutants." 

4. Designation of CAFOs by EPA in 
Approved States 

Today's proposal would explicitly 
allow the EPA Regional Administrator 
to designate an AFO as a CAFO if it 
meets the designation criteria in the 
regulations, even in States with 
approved NPDES programs. See 
proposed§ 122.23(b). As described in 
the preceding section, VII.C.4, AFOs 
that have not been deflned as CAFOs 
may bfl dRsignated as CAFOs on a case
by-case basis upon determination that 
such sources are significant contributors 
of pollution to waters of the United 
States. EPA's authority to designate 
AFOs as CAFOs would be subject to the 
same criteria and limitations to which 
State designation authority is subject. 

The existing regulatory language is 
not explicit as to whether EPA has the 
authority to designate AFOs as CAFOs 
in States with approved NPDES 
programs. The current regulations state 
that "the Director" may designate AFOs 
as CAFOs. 40 CFR 122.23(c)(1). The 
existing definition of "Director" states: 
"When there is an approved State 
program, 'Director' normally means the 
StAte Director. In some circumstances, 
however, EPA retains the authority to 
take certain actions even where there is 
an approved State program." 40 CFR 
122.2. Today's proposal would give EPA 
the explicit authority to designate an 
AFO as a CAFO in States with approved 
programs. 

EPA does not propose to assume 
authority or jurisdiction to issue permits 
to the CAFOs that the Agency 
designates in approved NPDES States. 
That authority would remain with the 
approved State. 

EPA believes that CWA Section 501(a) 
provides the Agency with the authority 
to designate point sources subject to 
regulation under the NPDES program, 
even in States approved to administer 
the NPDES permit program. This 
interpretive authority tu define point 
sources and nonpoint sources was 
recognized by the D.C. Circuit in NRDC 
v. Costle, 568 F.2d 1369, 1377 (D.C. Cir. 
1977). The interpretive authority arises 

from CWA Section 501(a) when EPA 
interprets the term "point source" at 
CWA Section 502(14). EPA's proposal 
would ensure that EPA has the same 
authority to designate AFOs as CAFOs 
that need a permit as the Agency has to 
designate other storm water point 
sources as needing a permit. See 40 CFR 
122.26(a)(2)(v). 

EPA recognizes that many State 
agencies have limited resources to 
implement their NPDES programs. 
States may be hesitant to designate 
CAFOs because of concerm1 that 
regulating the CAFOs will require 
additional resources that could be used 
for competing priorities. In light of the 
increased reliance and success in 
control of point sources under general 
permits, however, the Agency believes 
that there will be only an incremental 
inc:rease in regulatory burden due to the 
designated sources. 

On August 23, 1999, the Agency 
proposed to provide explicit authority 
for EPA to designate CAFOs in 
approved States, but would have limited 
such authority to the designation of 
AFOs where pollutants are discharged 
into waters for which EPA establishes a 
total maximum daily load or "TMDL" 
and designation is necessary to ensure 
that the TMDL is achieved. 64 FR 
46058, 46088 (August 23, 1 999). EPA 
received comments both supporting and 
opposing the proposal. In promulgating 
the final TMDL rule, however, the 
Agency did not take final action on the 
proposed changes applicable to CAFOs, 
65 FR 43586, 43648 (July 13, 2000), 
decid.ing instead to take action in this 
proposed rulemaking. 

Today's proposal is intended to help 
ensure nationally consistent application 
of the provisions for designating CAFOs 
and is not focusing specifically at AFOs 
in impaired watersheds. 
Implementation of the current rule in 
States with NPDES authorized pl'ograms 
has varied greatly from State to State, 
with several States choosing to 
implement non-NPDES State programs 
rather than a federally enforceable · 
NPDES program. Public concerns have 
also been raised about lack of access to 
State nnn-NPDES CAFO programs. 
While several of today's proposed 
revisions would help to correct these . 
disparities, EPA is concerned that there 
may be instances of significant 
discharges from AFOs that may not be 
addressed by State programs, and that 
are not being required to comply witJ1 
the same standards and requirements 
ex pee ted of all AFOs. As part of their 
approved programs, States should 
designate AFOs that are significant 
sources of pollutants. EPA would have 

the authority to designatv AFOs as 
CAFOs, should that be necessary. 

The Agency invites comment on this 
proposal. 

5. Co-permitting Entities That Exert 
'Substantial Operational Control Over a 
CAFO 

EPA is proposing that permit 
authorities co-permit entities that 
exercise substantial operational control 
over CAFOs along with the owner/ 
operator of the facility. See proposed 
§ 122.23(a)(5) and li)(4). While the 
permit authority currently may deem 
such entities to be "operators" under 
the Clean Water Act and require them 
to be permitted under existing legal 
requirements, today's proposal includes 
changes to the regulations to identify 
the circumstances under which co· 
permitting is required and how permit 
authorities are expe«.:ted to implement 
the requirements. Because the existing 
definition of "operator" in 122.2 
generally already encompasses 
operators who exercise substantial 
operational control, the Agency is 
seeking comment on whether this 
additional definition lor provision I is 
necessary. 

For other categories of discharges, 
EPA's regulations states that 
contributors to a discharge "may" be co
permittees. See 40 CFR § 122.44(m). 
§ 122.44(m) addresses the situation in 
which the co-permittees operate distinct 
sources and a privately owned treatment 
works is thv owner of the ultimate point 
source discharge. In that context, EPA 
deemed it appropriate to give the permit 
writer the discretion to permit only Ute 
privately owned treat mont works or the 
distinct sources, or both, depending on 
the level of control each exercises over 
the pollutants. In the context of CAFOs. 
however, the co-permittees boUt control 
some aspects of operations at the point 
source. Therefore, EPA is proposing that 
they must either be co-permittees or 
each must hold a separate permit. 

Processor/Producer Relationship. As 
discussed below, proposed 
§ 122.23(a)(5) is intended. at a 
minimum, to require permit authorities 
to hold certain entities that exercise 
substantial operational cmlU'ol over 
other entities jointly responsible for the 
proper disposition of manure generated 
at the CAFO. While under today's 
proposal a permit authority could 
require an entity that has substantial 
operational control over a CAFO to be 
jointly respon11ihle for all of the CAFO's 
NPDES permit requirements, the 
proposal would allow the permit 
authority to allocate individual 
responsibility for various activities to 
any of the co-permittees. The proposed 
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rule would specify, however, that the 
proper disposition of manure must 
remain the joint responsibility of all the 
entities covered by Ute permit. 

As discussed in more detail in section 
IV.C. of this prellmble. llmong the major 
trends in livestock and poultry 
production 11re closer linkages betwetm 
animal feeding operations and 
processing firms. Increasingly, 
businesses such as slaughtering 
facilities and meat packing plants and 
some integrated food manufacturing 
facilities are contracting out the raising 
or finishing production phase to a 
CAFO. Oftentimes, production contracts 
are used in which a contrar.tor (such as 
a processing firm, feed mill, or other 
ani mill feeding operation) retains 
ownership of the animals and/or 
exercises substantial operational control 
over the type of production practices 
used at the CAFO. More information on 
the trends in animal agriculture and the 
evolving contractual relationships 
between producer and processors is 
presented in section IV.C of this 
preamble. 

Usc of production contracts varies by 
sector. Production contracting 
dominates U.S. broiler ami turkey 
production, accounting for 98 percent of 
annual broiler production and 70 
percent of turkey production. About 40 
percent of all eggs produced annually 
are under a production contract 
arrangement. Production cont.a·acting in 
the hog sector still accounts for a 
relatively small share of production 
(nbout 30 percent of hog production in 
1997), but use is rising, especially in 
some regions. Production contracts are 
uncommon at beef and dairy operations, 
although they are used by some 
operations to raise replacement herd or 
to finish animals prior to slaughter. 
Additional detail on the use of 
production contracts in these sectors is 
provided in section VI. 

Although farmers and ranchers have 
long used contracts to market 
agricultural commodities, increased use 
of production contracts is changing the 
organizational strll(;ture of agrir.ulture 
and is raising policy concerns regarding 
who is responsible for ensuring that 
manure and wastewater i~ contained on
sittland who should pay for 
environmental improvements at a 
production facility. As a practical 
matter. however, regulatory authorities 
have limited ability to influence who. 
pays for environmental compliance, 
since the division of costs and 
operational responsibilities is 
determined by private contracts, not 
regulation. 

In addition, there is nlso evidence that 
the role of the producer-processor 

relationship may influence where 
animal production facilities become 
concentrated, since animal feeding 
operations tend to locate in close 
proximity to feed and meat packing 
plants. This trend may be increasing the 
potential that excess manure nutrients 
beyond the need for crop fertilizer are 
becoming concentrated in particular 
geographic areas, thus raising the 
potential for increased environmental 
pressure in those areas. To further 
examine this possibility, EPA conducted 
an analysis of the correlation between 
areas of the country where there is a 
concentration of excess manure 
generated by animal production 
operations and a concentration of meat 
packing anrl poultry slaughtering 
facilities. This analysis concludes that 
in some areas of the country there is a 
strong correlation between areas of 
excess manure (:oncentrations ami artlas 
where there is a large number of 
processing plants. More information on 
this analysis is provided in section 
IV.C.4 of this preamble. 

SuiJ,qtantial Opt'trationul Control w; 
Basis for Co-Permitting. Today's 
proposal would clarify that all entities 
that exercise substantial operational 
control over a CAFO are subject to 
NPDES permitting requirements as an 
"operator" of the facility. EPA's 
n-1gulations define an owner or operator 
as "the owner or operator of any 'facility 
or activity' subject to regulation under 
the NPDES program." 40 CFR § 122.2. 
This dellnition does not provide further 
detail to interpret the term, and tho 
Agency looks for guidarice in the 
definitions of the term in other sections 
of the statute: "The term 'owner or 
operator' means any person who owns, 
leases, operates, cont.rols, or supervises 
a source." CWA § 301l(a)(4) (emphasis 
added). 

Case law defining the term "operator" 
is sparse, but courts generally have 
concluded that through the inclusion of 
the terms owner and operator: "Liability 
under the CWA is predicated on either 
(1) performance of the work, or (2) 
responsibility for or control over U1e 
work." U.S. v. Sargent County Water 
Resources Dist., 876 F.Supp 1081, 1088 
(N.D. 1992). See also, U.S. v. Lambert, 
915 F.Supp. 797,802 (S.D.WVa. 1996) 
("The Clean Water Act imposes liability 
both on the party who actually 
performed the work and on the party 
with responsibility lor or control over 
performance of the work.''); U.S. v. 
Board of Trustees of Fla. Keys 
Community College, 531 F.Supp. 267, 
274 (S.D.Fla. 1981). Thus, under the 
existing regulation and existing case 
law, integrators which are responsible 
for or control the performance of the 

work at individual CAFOs may be 
subject to the CW A as an operator of the 
CAFO. With today's proposal, El'A is 
identifying some factors which the 
Agency believes indicate that the 
integrator has sufficient operational 
control over the CAFO to be considered 
an "operat()r" for purposes of the CWA. 

Whether an enhty exercises 
substantial operational control over the 
facility would rlepend on the 
circumstances in each case. The 
proposed regulation lists factors 
relevant to "substantial operational 
control," which would include (but not 
be limited to) whether the entity: (1) 
Directs the activity of persons working 
at the CAFO either through a contract or 
direct supervision of, or on-site 
participation in, activities at the facility; 
(2) owns the animals; or (3) specifies 
how the animals are grown, fed, or 
medicated. EPA is aware that many 
integrator contracts may not provide for 
direct integrator responsibility for 
manure management and disposal. EPA 
believes, however, that the proposed 
factors will identify integrators who 
exercise such pervasive control over a 
iacility that they are, for CWA purposes, 
co-operators of the CAFO. 

Tfiis is a representative list of factors 
that should be considered in 
detP-rmining whether a co-permit is 
appropriate, but States should develop 
additional lactors as needed to address 
their specific needs and circumstances. 
The greater the degree to which one or 
more of these or other factors is present, 
the more likely that Ute entity is 
exercising substantial operational 
control and, thus, the more important it 
becomes to co-permit the entity. For 
example, the fact that a processor 
required its contr11ct grower to purchase 
and feed its animals feed from a specific 
sourr:e could be relevant for evaluating 
operational control. EPA will be 
available to assist NPDES permit 
authorities in making case-specific 
determinations of whether an entity is 
exerting control such that it should be 
co-permitterl. EPA is l:dso taking 
comment on whether there are 
additional factors which should be 
included in the regulation. EPA also 
roquests comment on whether degree of 
participation in decisions affecting 
manure management and dispm1al is 
one of the factors whic:h should he 
considered. 

El'A is soliciting comment on 
whether, alternatively, the fact that an 
entity owns the animals that are being 
raised in a CAFO should be sufficient to 
require the entity to be a joint permittee 
as a owner. EPA believes that ownership 
of the animals establishes an ownership 
interest in the pollutant generating 

Electronic Filing - Received, Clerk's Office : 01/30/2014 - PC# 3031 



Federal Register I Vol. 66, No. 9/ Friday, January 12, 2001/Proposed Rules 3025 

activity at the CAFO that is sufficient to 
hold the owner of the animals 
responsible for the dischaTge of 
pollutants rrom the CAFO. 

In non-CAFO parts of the Nl'UES 
regulations, the operator rather than the 
owner is generally the NPDES permit 
holder. One reason an owner is not 
required to get a permit is illustrated by 
an owner who has leased a factory. 
When an owner leases a factory to the 
lessee-operator, the owner gives up its 
control over the pollution-producing 
activities. The owner or animals at a 
feedlot, on the other hand, maintains all 
current interests in the animal and is 
merely paying the contract grower to 
raise the animals for the owner. It is the 
owner's animals that generate most of 
the manure and wastewater that is 
created at a CAFO. Therefore, EPA 
believes that ownership of the animals 
may be sufficient to create responsibility 
for ensuring that their wastes are 
properly disposed of. This may be 
particularly true where manure must be 
sent off-site from the CAFO in order to 
be properly disposed of. 

EPA has previously identified 
situations whore the owner should be 
the Nl'DES permittee raUter than, or in 
addition to, the contract operator. In the 
context of municipal wastewater 
treatment plants, EPA has recognized 
that the municipal owner rather than 
the contract operator may be the proper 
NPDES permittee where the owner 
maintains some control over the plant. 

If EPA selects iliis option, it m1ght 
also clarify that ownership could be 
determined by factors other than 
outright title to the animals. This would 
prevent integrators from modifying their 
contrachl so that they do not own the 
animals outright. EPA could develop 
factors lor determining ownership such 
<IS the existence of an agreement to 
purchase the animals at a fixed price 
together with the integrator accepting 
the risk of loss of the animals prior to 
sal!:!. EPA solicits comments on whether 
such criteria are necessary and, if so, 
what appropriate criteria would be. 

Implementation of Co-Permitting. All 
permittees would be held jointly 
responsible for ensuring that manure 
production in excoss of what can be 
properly managed on-site is handled in 
an environmentally appropriate manner. 
The effluent guidelines proposP.s to 
require a number of land application 
practices that will limit the amount of 
CAFO manure that can be applied to a 
CAFO's land application areas. If the 
CAFO has generated manure in excess 
of the amount which can be applied 
consistent with its NPDES permit, the 
proposed NPDES regulations impose a 
number of requirements on co-

permittees, described in VII.D.4. Soc 
proposed § 122.23(j)(4). The co
permittees could also transfer their 
excess manure to a facility to package it 
is as commercial fertilizer, to an 
incinerator or other centralized 
treatment, to be transformed into a 
value-added product, or to any other 
operation that would not land apply the 
manure. EPA is proposing that manure 
tJtat must leave the CAFO in order to be 
properly managed not be considered 
within the unique control of any of the 
entities with substantial operational 
control over the CAFO. In fact, an 
intP.grator that owns the animals at a 
number ofCAFOs in an area which are 
producing manure in such volumes that 
it cannot be properly land applied may 
be in a unique position to bo able to 
develop innovative means of 
compliance with the permit limits. 
Today's proposal would speci(y that the 
disposition of excess manure would 
remain the joint responsibility of all 
permit holders. See proposed 
§ 122.23(1)(9). Integrators would thereby 
be encouraged to ensure compliance 
with NPDES permits in a number of 
ways, including: (a) establishing a 
corporate environmental program that 
ensures that contracts have sound 
environmental requirements for ilie 
CAFOs; (h) ensuring that contractors 
have the necessary infrastructure in 
place to properly manage manure; and 
(c) developing and implementing a 
program that ensures proper 
management and/or disposal of excess 
manure. The proposed requirement will 
give integrators a strong incentive to 
ensure that their contract producers 
comply with permit requirements and 
subject them to potential liability if tltey 
do not. Integrators could also establish 
facilities to which CAFOs in the area 
could transfer their excess manure. EPA 
is further proposing to require co
permitted entities to assume 
responsibility for manure generated <It 
their contract operations when the 
manure is transferred off-site. 

EPA believes that integrators will 
w<~nt to make good faith efforts to Lake 
appl'opriate steps to address the adverse 
environmental impacts associated with 
their business. EPA is soliciting 
comments on how to structure the co
permitting provisions of this rulemaking 
to achieve the intended environmental 
outcome without causing negative 
impacts on growers. 

EPA also believes the proposal 
contains sufficient flexibility for permit 
authorities to develop creative, ami 
streamlined, approaches to co
permitting. For example, a State might 
wont to dcvolop an NPDES general 
permit in collabo!'ation wiili a single 

integrator or, alternatively, with all 
integrators in a geographic region (e.g., 
statewide, watl:!rshed, etr..). Such a 
general permit might require integrators 
to assume responsibility for ensuring 
that their contr<~ctors engage in proper 
management practices for excess 
manure. As a condition of the NPDES 
general permit, the integrator could be 
obligated to fulfill its commitment or to 
assume responsibility for violations by 
its growers. 

The proposed regulations would 
provide that a person is an "operator" 
when "Ute Dia'ector determines" that the 
person exercises substantial operational 
control over the CAFO. EPA also 
considered whether to delete the 
reference to a delel'mination by the 
Director, so iliat any person who 
exercised such control over a CAFO 
woulp be an operator without the neod 
for a determination by the Director. If 
EPA were to eliminate the need for a 
determination before such a person may 
be an "operator," persons who may 
meet this definition would be less 
certain in some cases as to wheU1er they 
do in fad meet it. On the other hand, 
if EPA retains the need for a 
d!:!termination hy the Director, then 
because of resource shortages or for 
other reasons, EPA or the State might 
not he ab!P. to make these 
determinations in a timely way, or 
might not make them at all in some 
cases. These persons would therefore 
inappropriately be able to avoid liability 
even though they are exercising 
substantial operational control or a 
CAFO. Accordingly, EPA requests 
comments on whether the final rule 
should retain the need for a 
determination by the Director of 
substantial operational control. Finally, 
EPA solicits comment on whether to 
provide lhal, in autllorized States, either 
the Oirector or EPA may make the 
determination of substantial opea·ational 
control. 

Additional Issues Associated With Co
Permitting. The option of co-permitting 
integrators was disl:ussed extensively by 
small entity representatives (SERs) and 
hy the Small Business Advoc<~cy Reviow 
Panel during the SBREF A outreach 
pl'ocess. The SERs included both 
independent and controct producers. A 
majority of SERs expl'essed opposition 
to such an approach. They were 
concerned that co-permitting could 
decrease ilie operator's leverage in 
contract negotiations with Ute corporate 
entity, increase corporate pressure on 
operators to indemnify corporate 
entities against potential liahility for 
non-t.:om pi iance on the part of the 
operator, encourage corporate entities to 
interfere in the operational management 
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or the feedlot in order to pl'olect against 
such liability, provide an additional 
pretext for corporate entities to 
terminate a conll'act when it was to their 
financilllllrlvantage to rio so, restrict the 
freedom of operators to change 
integrators, and generally de<;rease the 
profits of the operator. These SERs were 
not convinced that co-permitting would 
result in any benefit to the environment, 
given that the operator generally 
controls those aspects of a feedlot's 
operations related to discharge, nor 
were they convincP.d th11t such <tn 
approach would result in additional 
{:orporate resources being dirP.ded 
toward environmental compliance, 
given the integrator's ability to pass on 
any additional costs it might incur as a 
result of co-permitting to the opHrator. A 
few SERs, who were not themselves 
involved in a contractual felationship 
with a largor corporate entity, favored 
co-permitting as a way of either leveling 
the playing field between cont11ct and 
independent operators, or extracting 
additional compliance resources from 
corporate entities. Despite general 
concern over co-permitting duH to the 
economic implications for the 
contractor, sevefal SEKs voiced their 
support for placing shared 
fesponsibility for the manure on the 
integrotors, especially in the swine 
sectol'. 

The Panel did not reach consensus on 
the issue of cn-pHrmitting. On thP. one 
hand, the Panel shared the SER's 
concern that co-permitting not servo as 
a vehicle through which the bargaining 
power and profits of small contract 
growers are further constrained with 
little environmental benefit. On the 
other, the Panel believed that there is a 
potential for tmvironmHntal bP.nefits 
from co-permitting. For example, the 
Panel noted (as discussed above), that 
co-permitted integrators may be able to 
coordinate manure management for 
growers in a given geograpl1ic area by 
providing centralized treatment, storage. 
and distribution facilities, though the 
Panel also pointed out that this muld 
happen anyway through market 
mechanisms without co-permitting if it 
resulted in overall cost savings. In fact, 
the Agency is aware of situations where 
integrators do currently provide such 
services through their production 
contracts. The Panel also noted that co
permitting could motivate corporate 
entities to oversee environmental 
complianctt of their contract growers, in 
order to protect themselves from 
potential liability, thu~ providing an 
additional layer of environmental 
oversight. 

The Panel also exprcssod concern that 
any co-permitting requirements may 

entail additional costs, and that co
pP.rmitting can not prevent these costs 
from being passed on to small operators, 
to the extent that corporate P.ntities 
enjoy a bargaining advantage during 
contract negotiations. The Panel thus 
re{:ommendttd that EPA carefully 
consider whether the potential benefits 
from co-pP.rmitting warwnt the costs, 
particularly in light of the potential 
shifting of these costs from corporate 
entities to contract growers. The Panel 
further recommended that if EPA does 
propose any form of co-permitting, it 
address in the preamble both the 
environmental benefits and any 
economic impacts on small entities that 
may result <tnd request comment on its 
approach. 

As discussed in Section VI, EPA 
P.stimates that 94 meat packing plants 
that slaughter hogs and 270 poultry 
processing facilitiHs may he suhjed to 
the proposed co-permitting 
rttquirements. EPA expP.cts that no meat 
packing or processing facilities in the 
cattle and dairy sectors will be subject 
to the proposed co-permitting 
requirements. Reasons fo1' this 
assumption are summ<tri?.od in Section 
VI of this preamble. Additional 
information is provided in SH«..iion 2 of 
the Economic Analysis, EPA is seeking 
comment on this assumption as part of 
today's notice. 

EPA did not precisely estimate the 
costs and impacts that would accrutt to 
individual co-permittees. Information 
on conh'actual relationships between 
contract growers and processing firms is 
proprietary and EPA doe~ not have thH 
necessary market information and data 
to conduct such an analysis. Market 
information it; not av11ilable on the 
number and location of firms that 
contract out the raising of animals to 
CAFOs and the number and location of 
contract growers, and the share of 
production, that raise animals under a 
production contract. EPA also does not 
have data on the exact terms of the 
contractual <~greements bctweon 
processors and CAFOs to assess when a 
processor would be subject to the 
proposed co-permitting requirements, 
nor dotts EPA have financial data for 
processing firms Of contract growers 
that utilize production contracts, 

EPA, however, believes that the 
framework used to estimate costs to 
CAFO does provide a means to evaluate 
the possible upper bound of costs that 
could accruH to procest;ing facilities in 
those industries where pi'Oduction 
contracts are more widely utilized and 
where EPA helievP.s the proposed co
permitting requirements may affect 
processors. The details of this analysis 
are provided in Sttction X .. F.2. BasHd on 

the results of this analysis, EPA 
P.stimatP.s that the rango of potential 
annual costs to hog processors is $135 
million to $306 million ($19!:19, pre-tax). 
EPA estimates that the range of potential 
annual costs to broiler processors as $34 
million to $117 million. EPA is 
soliciting comment on this appi'Oach. 

This approach does not assume any 
addition to the total costs of the rule as 
a result of co-pel'mitting, yet it does not 
assume that therP. will be a cost savings 
to contract growers as result of a 
contractual arrangement with a 
processing firm. This approach merely 
attempts to quantify the potential 
magnitudo of costs that could accrue to 
pl'ocessofs that may be affected by thP. 
co-permitting requirements, Due to lack 
of information and data, EPA has not 
11nalyzed the effect ofrelative market 
power between the contract grower ami 
the integrator on thP. distribution of 
costs, nor the potential for additional 
coKts to bP. imposed by the integrator's 
need to take steps to protect itself 
against liability and perhaps to 
indemnify itself against such liability 
through its production contracts. EPA 
has <tlso not specifically analyzed the 
environmental effects of co-pP.rmitting. 

EPA recognizes that some industry 
rP.presentatives do not support 
assumptions of cost passUlrough from 
contract producers to integrators, as also 
noted by many small entity 
reprHsentativtts during the SflRF.FA 
outreach process as well as by members 
of the SBAK Panel. These commenters 
have noted that integrators have a 
bargaining advantage in negotiating 
contracts, which may ultimately allow 
them to force producers to incur all 
compliance costs as well as allow them 
to pass any additional costs down to 
growers that may be incurred by the 
processing firm, EPA has conducted an 
extensive review of the agricultural 
literature on market power in each of 
the livestock and poultry sectors and 
concluded that t11ere is little evidenctt to 
suggest that increased production costs 
would be prevented from being passHd 
on through the market levels. This 
ini(H'mation is provided in the docket. 

EPA requests comments on its cost 
p<tssthrough assumptions in general and 
as tlley relate to the analysis of 
processor level impacts undel' the 
proposed co-permitting rHquirements. 
EPA will give full consideration to all 
comments as it decides whether to 
include the proposed requirement for 
co-permitting of integrators in thH final 
rulo, or alternately whether to continue 
to allow this decision to be made on a 
case-by-case basis by local permit 
writers. Several other alternatives to co
permitting artt discussed below. EPA 
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also requests comment on how to 
structure the co-permitting provisions of 
the rule making to achieve the intended 
environmental outcome without causing 
negative impacts on growers, should it 
decide to finalize them. 

Alternatives to Co-Permitting. EPA 
also considered alternative approaches 
under which EPA would waive the co
permitting requirement for States and 
processors that implement effective 
programs for managing excess manuro 
and nutrients. One such approach 
would require the disposition of manure 
that is transported off-site to remain the 
joint responsibility of the processor and 
other permit holders, unless an 
enforceable state program controhl the 
off-site land application of manure. For 
example, if the State program addressed 
the off-site land applic"tion of manure 
with J>NP development and 
implementation requirements that are 
equivalent to the requirements in 40 
CFR 412.13(b}(b) and 122.23(j)(2), it 
would not be necessary to permit the 
processor in order to ensure the 
implementation of those requirements. 

Another approach would be based on 
whether the pl'ocessor has developed an 
approved Environment<Jl Management 
System (EMS) Utat is implemented by 
all of its contract produr.ers and 
regularly audited by an independent 
third party. EPA anticipates that the 
<Jltornative program would be designed 
to achieve superior environmental and 
public health outcomes by addressing 
factors beyond those required in this 
proposed regulation, such as odor, 
pests, etc. The following section 
describt~s the principles uf such a 
system. 

Envirollmelltal Management System 
as AlternativP. to Co-Permitting. An 
increasing number of organizations, in 
both the private and public sector, are 
using environmental management 
systems (EMS) as a tool to help them not 
only comply with environmental legal 
requirements, but also address a full 
range of significant Hnvironmental 
impacts, many of which are not 
regulated. Environmental management 
systems include a series of formal 
procedures, practices, and policies that 
allow <~n organi7.ation to continually 
assess its impacts on the environment 
and take steps to reduce these impacts 
over time, providing an opportunity and 
mechanism for continuous 
improvement. EMSs do not replace the 
need for regulatory requirements, but 
C(ln complomont them and help 
organizations improve their overall 
environmental performance. EPA 
supports the adoption of EMSs that can 
help organizations improve their 
complilmce and OVP.raiJ performance 

and is working with a number of 
industries to help them adopt industry
wide EMS programs. 

Under this alternative, EPA would not 
require a processor to be co-permitted 
with their producers if the processor has 
dovelopvd, in conjunction with its 
contract producers, an EMS program 
that is approved by the permit authority 
and EPA, including opportunities for 
review and comment by EPA and the 
public. The EMS would identify the 
environmental planning and oversight 
systems, and critical management 
p!'actices expected to be implemented 
by all of the processors' contract 
growers. Independent third-party 
auditors annu<~lly would vorify effective 
implementation of the EMS to U1e 
permit authority and integrator. [fa 
processor agreed to implement such a 
program, and then one or more of its 
contract producers failed to meet these 
requirements, the processor would 
remove animals from the contract 
producers farm, in a time and manner 
as defined in the approved EMS, and 
not supply additional animals until the 
contract producer is certified as being in 
compliance with the EMS by the third 
party auditor. Once the animal~ have 
boon removed, processors would not 
continue contt·actual relationships with 
produc:ers not r.apable or willing to meet 
the minimum requirements of the EMS. 
Processors who fail the independent 
audit would be required to apply for an 
NPDES permit or be included as a co
permittee on contract producers' 
permits. 

Each permitted facility's EMS would 
also require that programs be in place to 
ensure that it remained in compliance 
with its NPDES permit (if a pP.rmitted 
facility). For all contractors; the EMS ' 
would addres~ all ac:tivities that could 
have a significant impact on the 
environment, including activities nut 
subject to this proposed. regulations. 
These best management practices could 
be adapted to meet the particular noeds 
of individual States, as appl'opriate. 

To ensufe consistency, contract 
growers and the processor would be 
required to be annually audited by an 
independent third party. The permit 
authority would be expected to develop 
criteria for the audit, including what 
constitutes acceptable implementation 
of the EMS by both contract producers 
and the processor. Such an EMS would 
require contract producers to comply 
witl1 their NPDES permit (if a permitted 
facility) and to implement the terms of 
the EMS that address manure 
management as well as other 
unregulated impacts like odor, pests, 
etc. Contract producers would need to 
employ specific Best Management 

Practices (BMPs) when addressing 
unregulated impact~ and maintain 
specific rocords on their use. BMPs 
could be adapted to meet the needs of 
a particular state or region. 

The EMS would be required to be 
consistent with guidance developed by 
the processor and approved by the 
permit authority and EPA. Processors 
would assume responsibility for 
developing, in conjunction with 
contract producers, the proposed EMS 
as well as the proposed third party 
auditing guidance, which would be 
suhject to approval by the permit 
authority and HP A. Further, the 
processors would facilitate 
implementation by their producers 
through tra·ining and technical 
assistance. 

Each facility's EMS would be required 
to successfully complete an audit 
conducted by an independent third 
party organization approved by the 
permit authority. Facilities would also 
be subject to annual follow up audits 
designt~d to dRtermine if the EMS was 
in place and being adequately 
implemented. Contractors would not 
continue contractual relationships with 
producers that did nut remain in 
compliance and did not continue to 
adequately implement their EMSs, as 
determined by annu<Jl third party 
follow-up audits. 

Each processor would be required to 
seek input from lo(:al stakeholders as it 
doveloped and implemented its EMS. 
Further, information about EMS 
implementation, including audit results, 
would be publicly available. 

Because geographic areas tend to he 
dominated by few processors, contract 
growers tend to have limited choice in 
selecting with whom to have a 
production contract. Thus, EPA expects 
th<Jt processors would provide economic 
and technical assistance to help contract 
producers implement the EMS. 

EPA sees potential benefits to this 
type of approach. Besides giving 
processors an incentive to devolop 
regional approaches to managing excess 
manure nutrients from CAFO generated 
manure, it would involve the processors 
in ensuring that permittees meet their 
permit requirements, thus relieving 
burden on the resources of permit 
authorities and EPA. Further, an EMS 
goes beyond what NPDES requires, in 
that it addresses is~ues beyond the 
scopo of this rulemaking, such as odor, 
pests, etc., and, most important, it will 
address manure generated by all CAFOs 
as well as all AFOs under contract with 
the processors. Finally, this approach 
will provide local stakeholders with 
important information about the 
operations of producers and give Utese 

Electronic Filing - Received, Clerk's Office : 01/30/2014 - PC# 3031 



3028 Federal Register/Vol. 66, No. 9/Friday, January 12, 2001/Proposed Rules 

stakeholders meaningful opportunities 
to provide input to the fadlity on its 
operations throughout the permitting 
and EMS development process. 

On the other hAnd, an EMS approach 
could be more difficult to administer 
and enforce. Some also question 
whether it would be appropriate to 
impose the requirements of an EMS on 
indHpendP.nt growers or AFO operators 
who trade with the processors, but who 
are not subject to this rHgulation. 
Further, it could be a concern that a 
producer might, KHHmingly arbitrarily, 
rvfusc rosources to assist with 
implementing the EMS, and then 
subsequently withholding animals from 
the grower and effectively terminating 
the contr<Jct. 

EPA solicits comment on whether 
EPA should provide an option for States 
to develop an alternative program for 
addressing excess manure in lieu of 
requiring co-permitting. EPA <Jlso 
requests comment on the EMS concept 
dHscribHd in dHtail in thi~ proposal. 

6. How Doe~ EPA Propose To Regulate 
Point Source Discharges at AFOs That 
Are Not CAFOs? 

EPA is proposing to clarify in today's 
proposed rulemaking thnt all point 
source discharges from AFOs are 
covered by the NPDES regulations even 
if the facility is not a CAFO (except for 
certain discharges composed entirely of 
storm water, as discussed below). See 
proposed§ 122.23(g). 

ThH definition of point sourcH in the 
CWA and regulations lists both discrete 
conveyances (such as pipes and ditches) 
and CAFOs. CWA § 502(14); 40 CFR 
122.2. EPA wants to confirm as 
explicitly as possible that the NPDES 
regulatory program applies to both types 
of discharges. Thus, where an AFO is 
not a CAPO (either because it hns not 
met the definition criteria or has not 
been designated) discharges from the 
AFO oro still Tegulated as point source 
discharges under the NPDES program if 
the discharge is through a discrete 
conveyance that would qualify itself as 
a point source. An AFO is not excluded 
fwm the NPOES l'egulatol'y program 
altogether simply because it is not a 
CAFO. Th<Jt is, if an AFO has a point 
source discharge through a pipe, ditch, 
or any other type of discernible, 
confined and discrete conveyance, it is 
subject to NPDES requirements just the 
same as any other facility U1at has a 
similar point source discharge and that 
is not an AFO. 

Todny's proposal would cl<Jrify that, 
even though an AFO is not a CAFO, an 
AFO may nevertheless require an 
NPDES permit due to discharges from a 
point source at the fndlity. See 

proposed § 122.23(g). More specifically, 
under existing regulation and today's 
proposal, <Jn AFO m<~y be subject to 
regulation undel' the Clean Water Act in 
any of thH following ways: 

(1) Non-storm water di.~churges. A 
non-storm water discharge of pollutants 
from a point ~oun:e, such a~ a ditch, at 
the production area or land application 
an-1a of an AFO, into waters of the U.S. 
is a violation of the CW A unless the 
owner Of operator of the facility has an 
NPDES pormit for the disch<Jrgc from 
that point soUI'ce (as discussed further 
below); or 

(2) Storm water discharges. A 
discharge from a point source, such as 
a ditch, at the lnnd application <Jre<J of 
an AFO that does not qualify for the 
agricultural storm watHr rlisr:harge 
exemption may be designated as a 
rHgulated storm water point source 
under§ 122.26(a)(1)(v), and, therefore, 
require an NJ'UES permit. The 
agricultural storm w<Jter exemption is 
discussed further in the following 
section D; or 

(3) Discharge as a CAFO. An AFO 
may be designated as a CAFO and, 
therefore, require an NPDES permit on 
that basis (as discussed in the section on 
designation). 

[n addition to liKting "physical" 
conveyances (such as pipes and 
ditches), the definition of point sourcP. 
in the CWA and EPA's regulations 
identifies CAFOs as a point source. 
CWA § 502(14); 40 CFR 122.2. Because 
all CAFOs are point sources, even 
surface run off from a CAFO that is not 
channelized in a discrete conveyance is 
considered <1 point source discharge that 
is subject to NPUES permit 
requirements. AFOs, on the other hand, 
are not defined as point sources. 
Because of that, under today's proposal. 
AFOs will bH ~ubjHr:t to NPDES 
permitting requirements if they have a 
point source discharge including under 
the circumstancHs dHscribed above. 

foirst, today's proposal states clearly 
that an AFO which has a discharge of 
pollutants tluough a point soUI'ce, such 
as a pipe or ditch, at either the 
production area or the land appli<:ation 
area, to the waters of the United States 
which is not the direct result of 
precipitation is in violation of the CIHan 
Water Act. SeH proposed§ 122.23(g). 
The existing regulations are silent and 
some AFO operators have argued that 
none of their dischargHs can hH 
considered point source discharges 
unless their AFO is defined or 
designated as a CAFO under 40 C.FR 
122.23. Today's pl'oposal would make it 
clear that certain discharges at AFOs are 
subject to NPDES requirements and no 
designation by the permitting authority 

is required. For example, if the <;>perator 
of an AFO with less than 500 animal 
units (in the two-tier structure) or less 
than 300 animal units (in the three-tier 
structure) Hmpties its lagoon via a pipe 
directly into a stream without an NPDES 
permit, that would be a violation of the 
Clean Water Act. 

Second, today's proposal clarifies that 
a storm water discharge composed 
entirely of storm water from a point 
source at the land application area of an 
AFO into waters of the U.S. requires an 
NPDES permit if: (1) the discharge does 
not quality for the agrkultural storm 
water discharge exemption, discussed 
below; anrl (2) it is designated as a 
regulated storm water point source. 
Genernlly, all point source discharges 
arc prohibited unless authorized by an 
NPUES permit. Section 402(p) of the 
Clean Water Act exempts certain storm 
water discharges from that general 
prohibition. Section 402(p)(2}(E) and the 
EJ>A regulations that implement Section 
402(p)(6) providH for regulation of 
unregulated point sources on a case by 
case basis upon designation hy EPA or 
the State permitting authority (40 CFR 
122.26(a)(1)(v)). 

EPA considered proposing that only 
40 CFR 122.23 may be used to designate 
an AFO based on discharges from its 
land application area. Designation as a 
CAFO, however, could unnecessarily 
subject the AFO's production area to 
NPDES permit requirements. Also, 
because the land application area of 
third party applicators of manure may 
be dP.signated using 122.26(a)(1)(v), EPA 
is proposing that AFO controlled land 
application areas could also be 
designated under that section, even if 
the AFO has not been designated as a 
CAFO. AFOs may be required to get a 
permit based on storm water discharges 
from their production areas only if they 
have been designated as a CAFO under 
§122.23. 

An AFO operator is not required to 
obtain a permit for a point source 
discharge at the land application area 
which consist:! Hntirely of 8torm water, 
and which does not qualify for the 
agrir:ultural storm water discharge 
exemption, unless the point source has 
been designated undHr 40 CFR 
122.26(a)(1)(v). A discharge consists 
entirely of storm water if it is due 
entirely to precipitation. It may include 
incidental pollutants that the storm 
water pir:ks up while crossing the 
facility. The discharge would not 
consist entirely of storm water if, for 
example, a non-storm watHr (e.g., 
process waste water) discharge occul's 
during the storm and is mixed with the 
storm water. Once a permit authority 
has determined that a point source 
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discharge from the land application area 
of an APO is not composed entirely of 
storm water and does not qualify for the 
ogricultural storm wat~:~r discharge 
exemption, the permit authority may 
designate that point source as a 
regulated storm water point source if the 
permit authority further determines 
under 40 CFR U2.26(H)(1 )(v) that tho 
discharge contributes to a violation of a 
water quality standard or is a significant 
contributor of pollutants to waters oft he 
u.s. 

Designation under § 122.26 is separate 
from the designation of an operation as 
a CAFO. The criteria for designation as 
a CAFO based on discharges from either 
the land application or the production 
area arfl discussed above in C.4. 

D. Land Application of CAFO-generated 
Manure 

1. Why Is EPA Regulating Land 
Application of CAFO-generated 
Manure'( 

As discussed in Section IV.B of this 
preamble, agricultural operations, 
including animal prodt1ction facilities, 
arc considered a significant source of 
water pollution in the United States. 
The recently released National Water 
Quality roventory indicates that 
agriculture is the lE'.ad'ing contributor of 
identified water quality impairments in 
the nation's rivers and streams, as well 
as in lakes, ponds, and reservo.irs. 
Agriculture is also identified. as a major 
contributor to identified water quality 
impairments in the nation's estuaries. 

Pollutant discharges from CAFOs 
arise from two principal routos. The first 
route of discharges from CAFOs is from 
manure storage or treatment structures, 
especially r:atastrophic failures, which 
cause significant volumes of often 
untreoted manure and wastewater to 
enter waters of the U.S. resulting in fish 
kills. The second route of pollutant 
d.ischarges is from the application of 
manure to land, usually for its fertilizer 
value or as a means of disposal. 
Additional information on how 
pollutants from CAFO~ reach smface 
waters is provided in Section V .B of this 
document and in the n1lemaking record. 

The proposed regulation seeks to 
improve control of discharges that occur 
from land applied manure and 
wastewater. Analysis conducted. by 
USOA indicates that, in some regions, 
the amount of nutrients preRent in land 
applied manure bas the potential to 
excej3d the nutrient needs of the crops 
grown in those regions. Actual soil 
sample information compiled by 
research~:~rs at various land gront 
universities provides an indication of 
areas when'! there is widespread 

phosphorus saturation. Other research 
by USDA documents tho runoff 
potential of land applied manure under 
normal and peak prflcipitotion. 
Furthermore, research from a variety of 
sources indicates that then'! i t~ a high 
correlation between aroos with impaired 
lakes, streams and rivers due to m1trient 
enrichment and areas where there is 
dense livestock and poultry production. 
This information is documented in the 
Technical Development Document. 
Additional information is available in 
the Environmental Assessment of the 
Proposed Efl1uent Limitations 
Guidelines for Concentrated Animal 
Feeding Operations and other 
documents that support today's 
rulemaking. 

2. How Is EPA Interpreting the 
Agricultmal Storm Water Exemption 
With Respect to Land Application of 
CAFO-generated Manure'( 

Today. EPA is proposing to define the 
term "agricultural stormwater 
discharge" with respttct tn land 
application of manure and wastewat~:~r 
from animal feeding operations. Section 
502(14) of the Clean Water Act excludes 
"agricultural stormwater discharge~" 
from the definition of tht~ tenn point 
source. The Clean Water Act does not 
further define the term, and tho Agency 
has not formally interpreted it. Under 
today's proposal, an "agricultural 
stormwater discharge" would be 
defined as "a discharge composed 
entirely of storm watflr, a~ dofined in 40 
CFR 122.26(a)(13), from a land area 
upon which manure and/or wastewater 
from an animal feeding operation or 
concentrated animal feeding op~:~ration 
has been Hpplied in accordance with 
proper agricultural practices, inr:luding 
land application of manure or 
wastewater in accordance with eith~:~r 11 

nitrogen-based or, as required, a 
phosphorus-based manure application 
rate." § 122.23(a)(1 ). 

The CWA defines a point source as: 
"any discernible, confined and discrete 
conveyance, including but not limited 
to any pipe. ditch, channel, tunnel, 
conduit, well, discrete fissurt~, 
container, rolling s tock, concentrated 
animal feeding operation, or vessel or 
other floating craft, from which 
pollutonts are or may be discharged. 
The term does not include agricultural 
storm water discharges and return flows 
from irrigated agriculh1re." 33 U.S.C. 
§ 1352(14). 

Congress addttd the exemption from 
the definition of point source for 
"agrir:ultmal stormwater discharges" in 
the Water Quality Act of 19117. Thero is 
limited legislative history for this 
provision; Congress simply st(lted that 

the "provision expands the existing 
ex~:~mption for return flows from 
irrigated agricul ture to include 
agricul tural stormwater discharges." 
Legislative History of the Water Quality 
Act of 1!J87, 100th Cong., 2d. Soss. at 
53B (19HR). 

The courts have found that the EPA 
Administrator has the discretion to 
define point and nonpoint sources. 
NRDCv. Costle, 568 F.2d 1369,1382 
(D.C. Cir. 1977). EPA is proposing to 
exercise that discretion by defining tht~ 
exemption for "agricultmal stormwater 
discharges" to include only those 
discharges that (1) are composed 
tmtirely of storm water; and, (2) occur 
only after the implementation of proper 
agricultural practices. 

F.PA believes the first component is 
clear on the far.e of the statute. Only 
diHr:harges thot result from precipitation 
can qualify for an agricultural storm 
water discharge exemption. Therefore, 
the addition of pollutants as a result of 
a discharge from a point source to 
waters of the United States that is not 
due to precipitation is a violation of the 
Cleon Water Act (except in compliance 
with an NPDES permit). For example, 
the application ofCAFO manure onto a 
field in quantities that are so great that 
gravity conveys the mamne through a 
ditch even in dry weather into a nearby 
river would not be eligible for the 
exemption for agricultural storm water 
discharges. Furthermore, it is pos6ible 
for 11 discharge to occur during a 
precipitation event yet not be 
consid~:~red to be "composed entirely of 
stormwntor." As the Second Circuit 
found, a discharge during a storm could 
h!l "primarily caused by the over
saturation of the fields rather than the 
rain and "' * " 6ufficient quantities of 
manure were present so that tht~ run-off 
could not be dasHified as "stormwater'." 
CARE v. Southviow Farms, :.14 f. 3d 
114,121 (Sept. 2, 1994). 

Second, EPA is proposing that to be 
eligible for the exemption for 
agricultural storm water, any addition of 
manure and/or wastewater to navigable 
waters must occur despite the use of 
proper agricultural practices. EPA 
interprets the statute to rflflect Congross' 
intent not to regulate additions of 
manure or wastewater that are truly 
agricultural becau6o they occur despite 
the usc of proper agricultural practices. 
Application of manure or wastewater 
that is not consistent with proper rates 
and practices such that there are ad verst~ 
impacts on water quality would be 
considered waste disposal rather than 
agricultural usage. In today's action, 
EPA is proposing to interpret the term 
"prop or agricultural practices" to 
incOI'porate the concept of protecting 
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water quality. This is consistent with 
USDA's Technical GuidanCf~ for 
Developing Comprehensive Nutrient 
Management Plans, which states that: 
"ltlhe objective of a CNMl' is to provide 
AFO owners/operators with a plan to 
manage generated nutrients ;md by
products by combining conservation 
practices and management activities 
into a system that. when implemented. 
will protect or improve water quality." 
EPA belioves that proper agricultural 
practicP.s do P.ncompass the nP.erl to 
protect water quality. While EPA 
recognizes that there may be legitim<Jtc 
agricultural needs that conflict with 
protecting water quality in some 
instances, EPA believes that its 
proposed definition of proper 
agricultural practices strikes the proper 
b<~lance between these objectives. SincP. 
onH focus of agricultural management 
practices, whether through guidance or 
regulation, at the state or federal level, 
is the minimization of water quality 
impacts, and since this is of particular 
concern to EPA, the Agency is 
pwposing a definition of "agriculture" 
for Clean Water Act purposes which 
would he flexible P.nough so that an 
assessment of the actual impacts of a 
discharge of animal waste on a specific 
waterbody could be factored in. Today's 
proposal identifies the proper 
agricultural practices which land 
appliers sHeking to qualify for the 
agricultural storm water discharge 
exemption would need to implement. In 
addition, if a permit authority 
determined that despite the 
implementation of the practicos 
identified in today's proposal, 
discharges from the land application 
area of a CAFO wero having an impact 
on water quality, the permit writer 
would need to impose additional 
agricultural practice requirements to 
mitigate tmch impacts. Only discharges 
that occur despite the implementation 
of all these proper agricultural practices 
would be consirlered "agricultural 
stormwater discharges" and be eligible 
for the exemption. EPA requests 
comment on this interpretation of the 
agricultural storm water exemption and 
on the proposal to define proper 
agricultural practice. 

For CAFOs which land apply their 
manlli'e, the Agency is proposing to 
require that owners or operators 
implement specific agricultural 
prar.til:es, including land application of 
manure and wastewater at a specified 
rate, development and implementation 
of a Permit Nutrient Plan, a prohibition 
on the application of CAFO manure or 
wastewater within 100 feet of surface 
water. and, as determined to be 

necessary by the permit authority, 
restrictions on application of manure to 
frozen. snow covered or satur<~tcd 
ground. See proposed §§412.31(b) and 
412.37; §122.21(j). The Agency is 
proposing to require these specific 
agricultural practices under its CWA 
authority both to define the scope of the 
agricultural storm watel' dischal'ge 
exHmption and to establish the best 
available technology for specific 
industrial sectors. Given the history of 
improper disposal of CAFO waste and 
Congress' identification of CAFO'~ as 
point sources, the Agency believes it 
should clearly del'ine the agricultural 
practices which must be implemented at 
CAFOs. 

EPA considered limiting the scope of 
the proper agricultural practicos 
necessary to qualifY for the agricultural 
storm water discharge exemption to 
those specified in the effluent guideline 
and NPDES regulations with no 
flexibility for the permit authority to 
consider additional measures necHssary 
to mitigate water quality impacts. EPA 
chose not to propose this option because 
EPA was concerned that permit 
authorities would tJten be unable to 
include any arlditional permit 
conditions necessary to implement 
Total Maximum Daily Loads in 
impaired watersheds. EPA seeks 
comment on this option and other ways 
to address this concern. 

The Agency is proposing to allow 
AFO owners or operators who land 
apply manure (either from their own 
operations or ohtainHd from CAFOs) and 
more traditional, row crop farmers who 
land apply manure obtained from 
CAFOs to qualify for the agricultural 
storm water exemption as long as they 
are applying manure and wastewater at 
proper rates. As discussed in Vll.B, 
under one of today's co-proposed 
options, CAFOs Utat transfer manure lo 
such recipients would be required to 
obtain a letter of certification from the 
recipient land <~pplier that the recipient 
intends to determine the nutrient needs 
of its crops based on realistic crop 
yields for its area, sample its soil at least 
once every three years to determine 
existing nutrient content, and not apply 
the manure in quantities that exceed the 
land application rates calculated using 
either the Phosphorus Index, 
Phosphorus Threshold, or Soil Test 
Phosphorus mothod as specified in 40 
CFR 412.13(b)(1)(iv). For purposes of 
the CAPO's permit, recipient land 
appliel's need not implement all of the 
proper agricultural practices identified 
above which CAFOs would be re4uirHd 
to implement at their own land 
application areas. EPA hHlieves that this 
proposal enables the Agency to 

implement Congress' intont to both 
exclude truly agricultural discharges 
due to storm water and regulate the 
disposition of the vast quantities of 
manure and wastewater generated by 
CAFOs. 

EPA considered defining the 
agricultural storm water discharge 
exemption for non-CAFO land appliers 
to apply only to those discharges which 
occurred despite the implementation of 
aU the practices required by today's 
proposal at CAFO land application 
areas. EPA could require a more 
comprehensive set of practices for land 
appliers of CAFO manure and 
wastewater to qualify for the 
agricultuml storm water discharge 
exemption. Under any definition of 
proper agricultural pradil:es, a recipient 
who failed to implement the required 
practices and had a discharge through a 
point source into waters of the U.S. 
could he designated as a regulated storm 
water point source. However, that 
recipient would not be vulnerable to 
enforcement under the Clean Water Act 
for discharges prior to designation, and 
could only be designated as a point 
source if the permitting authority (or 
EPA in authorized States) found that the 
conditions of 40 CFR 122.26(a)(l)(v) 
were met. See disr:ussion below. EPA is 
requesting comment on this option. 

.Whether a discharger (who would 
otherwise be ineligible for the 
agricultural storm water discharge 
exemption) is subject to the Clean Water 
Act permitting requirements varies, 
because of tJte complex interaction 
among the agricultural storm water 
discharge exemption, the definition or 
"point source," and other storm water 
dischal'ge provisions. The next sections 
clarify EPA's intentions with regard to 
such fegulation. 

:~. How is EPA PI'Oposing To Regulate 
Discharges From Land Application of 
CAFO-generated Manure hy CAFOs'( 

In today's action, EPA is proposing 
that the entire CAFO operation (e.g. the 
feedlot/production area and the land 
application areas under the operational 
conlwl of a CAl''O owner or operator) is 
subject to the revised effluent 
limitations guideline and the revised 
NPDES permitting regulation. See 
proposed§ 122.23(a)(2). Also, as 
discussed above, EPA is proposing to 
interpret the CWA to allow CAFO land 
application areas to be eligible for the 
agricultural storm water discharge 
exemption. However, unless the CAFO 
could demonstrate that it has absolutely 
no potential to discharge from the 
production area and the land 
application area, the facility would be 
required to apply for an NPDES permit. 
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See proposed§ 12l.23(e). While EPA is 
proposing to interpret the terms of Ute 
statute such that CAFOs may qualify for 
the agricultural storm water exemption, 
EPA is also proposing that such CAFOs 
must apply for a permit even if the 
CAFO's only discharges may potentially 
qualify for the agricultural storm water 
discharge exemption. EPA is proposing 
such a requirement because it has the 
autltOI'ity to regulate point source 
discharges and any discharge from the 
land application area of a CAFO which 
is not agricultural storm water is subject 
to the Clean Water Act. EPA believes 
that ilifl only way to ensur!l that all 
nonagricultural, and therefore point 
source, discharges from CAFO~ arP. 
permitted is to require that CAFOs 
apply for NPDES permits which will 
establish effluent limitations based on 
proper agricultural practices. 

As noted above, tlte CWA explicitly 
defines the term "point source" to 
include CAFOs, and explicitly excludes 
11gricultural storm water discharge!!. In 
today's action, EPA is attempting to 
interpret both provisions in a way that 
establishes meaningful controls over a 
significant source of pollution in our 
Nation's waters. EPA is proposing to 
interpret the definition of "point 
source" such that the exclusion of 
"agricultural stormwater discharges" 
may he iln P.xdusion from any and all 
of the conveyances listed in the 
definition of "point source," including 
"concentrated animal feeding 
operations." The production area of tlte 
CAFO would continue to be ineligible 
for the agricultural storm water 
discharge exemption because it involves 
the type of industrial activity that 
originally led Congress to single out 
concentrated animal feeding operations 
as point sources. However, the land 
application areas under the operational 
control of Ute CAFO, where CAFO 
manure or wastewater is appropriately 
used as a fertilizer for crop production, 
appear to have the kind of agricultural 
activity that Congress intended to 
extllnpt. Constl«l'lently. EPA proposes to 
interpret Ute CWA so that its authority 
to regulate discharges of CAFO manure 
due to precipitation from land 
application areas is used in a way iliat 
ensures that any discharge is the result 
of agricultural practices. Any such 
disr:h11rges would bP. from Ute CAFO 
and, ilierefore, no separate, confined 
and discrete convey11nce nP.ed be 
present. 

Under today's proposal, permit 
writers would establish ertluentlimits 
for land application areas in the form of 
rates and practices that constitute 
proper agricultural practices to the 
extent necessary to fulfill Ute 

requirements uf the effluent guidelines 
or based on BPJ, liS well as to the extent 
necessary to ensure that a CAFO's 
practices are Hgricultural in that they 
minimize the operation's impact on 
water quality. 

As noted above, EPA believes the 
statute doos not directly address the 
interaction between the specific listing 
of "concentrated animal feeding 
operations" and the specific exemption 
of "agricultural stormw11ter discharges" 
in the definition of "point source." 
While EPA is proposing to interpret the 
Act to allow the land application areas 
of CAFOs to be eligible for the 
Rgricultural storm water discharge 
exemption, El'A is considering an 
interpretation of the Act under which 
all additions of pollutants associated 
with C:AFOs could be regulated as 
"point source" discharges, and, thus, 
the agricultural sturm water exemption 
would never apply to discharges from a 
CAFO. By singling out "concentrHtP.d 
animal feeding operations," a far more 
specific conveyance reference compared 
to the other, more general. terms in the 
definition of "point source" (such as 
"ditch," "ch11nnel," and "conduit"), 
Congress may have intended the 
addition of pollutants to waters of Ute 
Unitod States from iliese facilities to be 
considered "industrial" and not 
"agricultural" discharges. As such, the 
tremendous amount of manure and 
wastewater generated by C:AFOs <:ould 
be considered industrial waste. Thus. 
any discharge, even if caused by storm 
water after land application of tho 
manure could be considered a discharge 
"associated with industrial activity" · 
under the statute's storm water 
discharge provisions. 

EPA is soliciting comments on four 
additional approaches under which the 
agricultural storm water exemption 
would not apply to CAFOs. Each of 
iliese approaches would require that all 
CAFO permits restrict dischnrges from 
land application sites to the extent 
necessary to prevont them from causing 
or contributing to a water quality 
impairment. 

Firt~t, EPA is soliciting comment on an 
alternate approach that would 1·egulate 
CAFO waste as "process waste" that is 
not eligible for the agricultural storm 
water exemption, when it is applied on 
hmd that is owned or controlled by Ute 
CAFO owner or operator, because it is 
industrial process waste and therefore 
not agricultural. Any storm water 
associated discharges would be 
regulated under the existing storm water 
statutory provisions and EPA's 
implementing regulations. Under that 
approach, in addition to the 
requirements in the proposed efiluent 

limitation guideline, Ute NPDES permit 
issued to the CAPO operator would 
include any additional limitations 
nP.cessary to protect water quality. 

Second. EPA solicits comment on 
classifying discharges from land 
application sites as discharges regulated 
under "Phase I" of the NPDES storm 
wate1' program (CW A Section 
402(p)(2)(B)). EPA's existing storm 
water regulations already identify 
discharges from land application sites 
that receive industrial wastes as a 
"storm water discharge associated with 
industrial activity." 40 CFR 
122.2fi(h)(14)(v). UndP.r the storm water 
regulation, EPA does not currently 
interpret that category (i.e., storm water 
discharge associated with industrial 
activity) to include land application of 
CAPO mnnurc because the Agency did 
not assess the cosl of such regulation 
when it promulgated the rule. With 
today's proposal, however, EPA has 
cRlcul11ted the cost of proper land 
application of CAPO-generated manure 
and wastewater and could clarify that 
precipitation-induced discharges from 
land application areas are subject to Ute 
storm water discharge regulations. If 
EPA finalizes a definition of CAl'O 
which indudes Ute land application 
area, then EPA could also regulate any 
storm water dischatges from CAFOs 
under its existing regulntions as a storm 
water discharge associated with 
industrial activity bH«:ame f11cilities 
subject to storm water effluent 
guidelines are considered to be engaging 
in "industrial activity." 40 CFR 122.26 
(b)(14)(i). EPA would have to conr:lude 
that no discharges from CAFO land 
application areas qualify for the 
agricultural storm water discharge 
exemption, even discharges which 
occur despite implementathm of proper 
agricultural practices. 

Third, EPA could consider discharges 
from thP. CAPO's land application area 
to be discharges of "process 
wastewater," and, therefore, not 
"composed entirely of stormwater," 
rendering the statutory storm water 
provisions entirely inapplicable. Under 
this alternate interpretation of the 
statutory terms, NPDES permit 
provisions for the CAFO, including boUt 
the production area and Ute land 
application area, could include both 
technology-based limits and any 
necessary water quality-based etnuent 
limits. 

Fourth, EPA could clarify that once a 
facility is required to he permitted 
because it is a Ci\FO, the agricultural 
storm water discharge exemption no 
longer applies to the land application 
area subject to the permit. Thus, all 
permit conditions, including a water 
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quality-based effluent limitation, could 
be required on both the production area 
and the land application area. 

EPA is also rP.questing comment on 
whether the land application practices 
estahlished under the effluent 
guidelines will be sufficient to ensure 
that there will be little or no discharge 
due to precipitation from CAFO land 
application areas. If there were no such 
discharges, then EPA wouldn't need to 
adopt any of the four alternative 
approaches described above, because 
the eftluent guidelines requirements 
would protect water qu11lity. If there 
would be significant run-off even when 
manure is applied in accordance with 
agricultural practices, EPA is requesting 
comment on the extent and the potential 
adverse water quality impacts from that 
increment. 

4. How is EPA Proposing to Regulate 
Land Application of Manure and 
Wastewater by non-CAFOs? 

In some instances, CAFO owners or 
operators tmn_sport their manure and/or 
wastewater off-site. If off-site recipients 
land opply the CAFO-generated manure, 
they may be subject to regulation under 
the Clean Water Act. In addition, AFOs 
may land apply their own manure and 
wastewater, and they too may be subject 
to regulation under the Clean Water Act. 
A land applier could be subject to 
regulotion if: (1) its field has a point 
source, as defined under the Act, 
through which (2) a discharge occurs 
that is not eligible for the agricultural 
storm water exemption, and (3) the land 
applier is designated on a case-by-case 
basiK as a regulated point Koun:e of 
storm water. 40 CFR § 122.26(a)(l)(v). 
EPA notes that under the three-tier 
structure, an AFO with between 300 AU 
and 1 ,OOIJ AU which has submitted a 
certification that it does not meet any of 
the conditions for being CAFO, and 
therefore does not receive an NPDES 
permit, would he immediately subject to 
enfon.:ement and regulation under the 
Clean Water Act if it has a discharge 
which is not subject to the agricultural 
storm water discharge exemption; EPA 
and the State do not need to designate 
such a facility as either a CAFO or as a 
regulated storm water point source. 

With this proposal, EPA intends to 
give effect to both the agricultural storm 
water discharge exemption and the 
other storm water provisions of the 
Clean Water Act hy subjeding to 
regulation a non-CAFO land applier of 
AFO and/or CAPO-generated manure 
and wastewater only if: (1) the discharge 
is not eligible for the agricultural stoa·m 
water discharge exemption (which, as 
discussed above, for AFOs and other 
non-CAFO land appliers primarily 

consists of applying the manure in 
accordance with proper agl'icultural 
practice, including soil test, P threshold. 
or Phosphorus Index methods); and (2) 
a conveyance at the land applier's 
operation has been designated as a 
regulated storm water point source. EPA 
emphasizes again that this regulntory 
approach is relevant only to discharges 
which are composed entirely of storm 
water. If it is not due to precipitation, 
a discharge of mnnurc or wastewater 
through a point source, such as a ditch, 
into the waters of the U.S. need nut be 
designated to be subject to enforcement 
and regulation under the Clean Water 
Act, as discussed in Section VH.C.6 of 
today's proposal. 

In addition, the Director (or Regional 
Administrator) could exercise his or her 
authority to designafe such dischargers 
within a geographic area as significant 
contributors of pollution to waters of the 
United States. 40 CFR 122.26(a)(9)(i)(D). 
The geographic area of concern could be 
a watershed which is impaired for the 
pollutants of concern in CAFO waste. 
To do so, the Director (or Regional 
Administrator) would need to identify 
the point sourr.e at e!:!ch land 
application area or provide a record for 
ptesuming that the land application 
areas in th<Jt watershed have point 
sources, and the designation would only 
apply to those that do. 

As noted above, case-by-casP. 
designation of point sources at land 
application ar0<1s which are not under 
the control of a CAFO owner or operator 
can already occur under P.xisting 
regulations. Under section 
122.26(a)(1)(v), either the permitting 
authority or EPA may designate a 
discharge which he or she determines 
contributes to a violation of a water 
quality standard or is a significant 
contributor of pollutants to waters of the 
U.S. EPA is soliciting comment on 
whether to clarify the term "significant 
contributor of pollutants" for the 
purposes of designating a discharge of 
manure and/or wastewater. If a land 
applier is applying manure and/or 
wastewater sur.h that he or she is not 
eligible for the agricultural storm water 
discharge exemption and if the 
receiving waterbody (into which there 
are storm water discha1·ges associated 
with manure and/or wastewater) is not 
meeting water quality standards fur a 
pollutant in the waste (such as 
phosphorus, nitrogen, dissolved oxygen 
or fecal coliform), then EPA could 
propose that, by regulation, such a 
discharge constitutes a "significant 
contributor of pollutant!!." For example, 
if a land applier is applying manure 
and/or wastewater at a rate above the 
rate which qualifies the recipient for the 

agricultural storm water discharge 
exemption, and if, due to precipitation, 
waste runs off the land application area 
through a ditch into a navigable water 
that is impaired due to nutrients, then 
the permit authority may designate that 
point source as a regulated storm water 
point source. The designee would then 
need to apply ior an NPDES permit or 
riskbeing subject to enforcement for 
unpermitted discharges. 

EPA solicits comment on the 
proposed means of ensuring that 
manure and wastewater from AFOs and 
CAFOs is used in an environment11lly 
appropriate manner, whether on-site at 
the CAFO or AFO or off-site outside of 
the control of the CAFO operator. 

E. What arc the Terms of an NPDES 
Permit? 

EPA is proposing to include several 
new requirements in the NPDES permit 
for CAFOs. See proposed § 122.23(i). As 
discussed in section VIII on the 
proposed eliiuent guidelines, EPA is 
proposing to require all CAFO operators 
to develop and implement a Permit 
Nutrient Plan, which is a site-specific 
plan for complying with the eflluent 
limitations requirements contained in 
the NPDES permit. EPA is proposing to 
require permil authorities to develop 
special conditions for each individual or 
general NPDES permit that address: (1) 
development of the allowable manure 
application rate; and (2) timing and 
method for land applying manure. 
Permits would also include a special 
condition that clarifies the duty to 
maintain permit coverage until the 
facility is properly closed. 

NPDES permits are comprised of 
seven sections: cover page; effluent 
limitations; monitoring and reporting 
requirements; record keeping 
requirements; special conditions; and 
standard conditions, discussed below. 

1. What is a Permit Nutrient Plan (PNP) 
and What is the difference between 
USDA's CNMP and EPA's PNP? 

EPA is proposing to require all CAFO 
operators to develop and implement a 
Permit Nutrient Plan, or PNP. See 
proposed§ 412.31(b)(1)(i)(iv) and 
§ 122.23(k)(4). The PNP is a site-specific 
plan that describes how the operator 
intends to meet the effluent discharge 
limitations and other requirements of 
the NPDES permit. Because it is the 
primary planning document for 
determining appropriate practices at thP. 
CAFO, EPA is also proposing to require 
that it be developed, or reviewed and 
modilled, by a certified planner. The 
PNP must be developed within three 
months of submitting either a notice of 
intent for coverage under an NPDES 
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general permit, or an application for nn 
NPDES individual pormit. 

EPA is proposing to include a permit 
requirement for the CAFO to develop 
and implement a PNP and modify it 
when necessary. EPA believes this 
approach will maintain flexibil ity for 
modifications as the agricultural 
practices of the CAFO change. PNPs are 
intended to be living documents that are 
updated as circumstances changP.. 
Formal permit modification procedures 
would not have to be followed every 
time the PNP was modified. 

As described in section VIII of today's 
proposed revisions to the effluent 
guidelines, CAFO operators would be 
required to prepare a PNP lhat 
establishes the alluwahlP. manure 
application rate for land applying 
manure and wastewater, and that 
documents how the rate was derived. 
The plan would also address othP.r site
specific conditions that could affect 
manure and wastewater application. It 
would also describe sampling 
techniques to be used in sampling 
manure and soils, as wP.ll as thfl 
calibration of manure application 
equipment, and would describe 
operational procedures for equipment at 
the production area. 

EPA is proposing to use the term 
"Permit Nutrient Plan" in today'll 
proposed regulation in order to have a 
sP.parate and distinct tenn that applies 
solely to the subset of activities in a 
CNMI' that are directly connected with 
the affluent guideline and NPDES 
permit requirements, which are related 
to the best available technology 
currently available. EPA expects that 
many CAFOs will satisfy the 
requirement to develop a PNP by 
dttveloping a Comprehensive Nutrient 
Monogement Plan (CNMP). EPA 
recognizes that creating a new tttrm has 
the potential to create some initial 
confusion, and cause concern about 
ovarlapping or d\lplicotive 
requirements. However, EPA believes 
the term PNP more dearly articulates to 
the regulated community the important 
distinctions between the broad 
requirements of a CNMP and th11 more 
specific effluent guideline requirements 
for a PNP. 

EPA invites comment on today's 
proposal to define PNPs as the subset of 
elements in the CNMP that are written 
to meet the effluent guideline 
requitements. EPA is t~spec:ially 
interested in knowing whether PNP is 
the best term to use to refer to the 
regulatory components of lhe CNMP, 
and whether EPA's explanation of both 
the differences and relationship 
between these two terms (l'NJ' and 
GNMP) is dear and unarnbiguO\JS. 

In the Unified National Strategy for 
Animal Feeding Operations, El'A and 
USDA agrRed that the development and 
implementation of CNMPs was the best 
way to minimize water quality 
impairment from confinement facilities 
and land application of manure and 
wastewater. The Strategy also 
articulated the expectation that all AFOs 
would develop and implement CNMPs, 
although certain facilities (CAFOs) 
would he required to do so while others 
(AFOs) would do so on a voluntary 
basis. 

ln December 2000, USDA published 
its Comprehensive Nutrient 
Management Planning Technical 
Guidance (referred to here as the 
"CNMP Guidance"). Federal Register: 
December 8, 2000 (Volume 65, Number 
237) Page 76984-76985. The CNMP 
Guidance is intended for use by NRCS, 
consultants, landowners/operators, and 
others that will either ba dRveloping or 
assisting in the development of CNMPs. 
USUA published the CNMP Guidance to 
serve only as a technical guidance 
document, and it does not establish 
regula tory requirement!! for local, tribal, 
State, or Federal programs. Rather, it is 
intended flS a tool to support the 
conservation planning process, as 
contained in the NRCS National 
Planning ProcedureA Handbook. The 
objective of the CNMP tedu1ical 
guidance is to identify monagoment 
activities and conservation practices 
that will minimlzH the adverse impacts 
of animal feeding operations on water 
quality. The CNMJ' Guidance provides a 
list of clements that USDA believes 
should be considered when developing 
a C::NMP. The strength of the CNMP 
Guidance is the breadth of conservation 
practices and management activities 
that it recommends AFO operators 
should consider. 

Initially, it was EPA's expectation to 
simply adopt USDJ\'s voluntary 
program into its Nl'DES permitting 
progrorn. However, by intentionally 
avoiding establishing regulatory 
requirements and limiting its role to that 
of technical guidance only, USDA's 
CNMP Guidance lacks rnony of the 
details EPA believes are necessary to 
ensure discharges of manure and other 
process wastewater are adequately 
controlled and nutrients applied to 
agricultural land in an acceptable 
manner. In addition, the CNMP 
Guidance addresses certain elements 
that address aspects of CAFO operations 
that EPA will not include as a part of 
the effluent guidelines and standards. 

Nonetheless, it is important to ensure 
that the regulatory program that would 
be established by the effluent guidelines 
and standards and NPDES permit 

regulations proposed today is 
complementary to and leverages the 
technical expertise of USDA with its 
CNMP Guidance, rather than present 
CAFO operators with programs that they 
might perceive as contradictory. EPA 
believeR this goal will be accomplished 
by the requirements being proposed 
today. EPA is proposing that CAFOs, 
covered by the effluent guideline, 
develop and implement a PNP that is 
narrower in scope than USDA's CNMl' 
Guidance, but that establishes specific 
actions and rogulatory requirements. 

One of the key differences between 
the effluent guideline PNP and USDA's 
CNMP is the scope of elements included 
in each plan. USDA's CNMP indudes 
certain aspects that EPA does not 
require CAFO operators to address 
within the regulatory program. For 
example, element 4.2.2.1 of USDA's 
CNMl' Guidance (''Animal Outputs
Manure and Wast ewater Collection, 
Handling, Storage, TrP.atrnent, <Jnd 
Transfer") tells operators that the CNtvfP 
should include insect control activities, 
disposal of onimal medical wastes, and 
visual improvement considerations. 
Additionally, Element 4.2.2.1. of the 
CNMP Guidance ("Evaluation and 
Treatment of Sites Proposed for Land 
Application") states the CNMP should 
identify conservation practices and 
managRment activities noeded for 
erosion control and water management. 
The regulations (and PNP) being 
proposed today include no such 
requirement. EPA is not including 
conservation pToctices which control 
erosion as part of a PNP because erosion 
control i6 not needed on all CAFO 
operations and because the costs 
associated with controlling erosion 
would add $150 million dollars to the 
cost of this proposal. These elements of 
a CNMP are, however, key components 
to protect water quality from excessive 
nutrients and sediments. EPA solicits 
comment and data on the costs and 
benefits of controlling erosion and 
whether erosion control should be a 
required component ofPNPs. 

There arfl a number of clements that 
are addressed by both lhe CNMP and 
l'Nl'. Examfles of common elements 
include soi and manure analyses to 
determine nul.l'ient content; c:alihration 
of application equipment; developing 
nutrient budgets; and records of Plan 
implementation. However, USDA's 
CNMP Guidance is indeed presented 
only tis tP.chnicol guidance. The CNMP 
Cuidonce identifies a number of 
elements that AFOs should consider, 
but there is no avenue for ensuring that 
AFOs implement any management 
practices or achieve a particular 
performance standard. In contrast, 
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EPA's proposed PNP would establish 
requirements for CAFOs that are 
consistent with the technical guidance 
published by USDA experts, but that go 
beyond that guidance by identifying 
specific management practices that must 
be implemented. 

For example, EPA is proposing the 
effluent guidelines to require CAFOs to 
analyze soil samples at least once every 
three years, and manure and lagoon 
samples at least annually. 40 CFR 
412.37(a)(4)(ii). The CNMP Guidance 
addresses such analyses, but imposes no 
mandatory duty to perform such 
analyses, nor to conform to a particnhir 
monitoring frequency. Given the degree 
to which overflows and catastrophic 
failures of lagoons have been due to 
poor operation or maintenance of 
manure storago structures, EPA is 
proposing to establish specific 
requirements under Sections 308 and 
402 that would: ll) More precisely 
monitor lagoon levels to prevent 
overtlows that could be reasonably 
avoided; (2) require operators to 
periodically inspect the structural 
integrity of manure handling and 
storage structures, and expeditiously 
take corrective action when warranted; 
and (3) maintain records to ensure the 
proper operation and maintenance of 
manure handling and storage structures. 
USDA's CNMP Guidance establishes no 
such requirements. 

The regulations proposed today 
would also require pel'mit authorities to 
establish more specific requirements for 
application of manure and wastewater 
to land, where appropriate, including: 
how the CAFO operator is to calculate 
the !!llow!!hle manure application rate; 
when it is appropriate to apply manure 
to frozen, snow covered or saturated 
land; and facility closure. 

a. How are PNPs Devolopod and What 
is the Role of Certified Speciali.<~t.~r 
Under today's proposed rule, CAFO 
owners and operatort; would be required 
to seek qualified technical assistance for 
developing PNPs to meet their effluent 
guidelines and NPiJES permit 
requirements. EPA is proposing that 
PNPs be developHd, or reviHwHd and 
modified, by certiJled planners. See 
proposed§ 412.31(b)(l)(ii). 

Since PNPs are a defined subset of 
activities covered in CNMPs, as 
described above, ownerM and operators 
arH expected to take advantage of Ute 
same technical assistance that is 
available for CNMP development, 
including appropriate Federal agencies, 
such as the NRCS, State and Tribal 
agricultural and conservation agency 
~taff, Cooperative Extension Se1'vice 
agents and specialists, Soil and Water 
Conservation Districts, and Land Grant 

Universities. ln addition, there are a 
growing number of non-governmental 
sources of qualified technical assistance, 
including integrators, industry 
associations, and private consultants 
who are certified to develop CNMP.s, as 
well as the defined sub~et of activities 
covered in PNPs. In addition to the help 
of these experts, a growing number of 
computer-based tools are either 
available or under development to 
facilitate development and 
implementation ofCNMPs, and should 
be equally useful for PNPs. 

Although CAFO owners and operators 
are ultimately responsible lor 
developing and implementing effective 
PNPs, EPA is today proposing that I'NPs 
be developed and/or reviewed and 
approved by a certified specialist. A 
certified PNP speciHlist is a person who 
has a demonstrated capability to 
develop CNMPs in accordance with 
applicable USDA and State standards. 
as well as PNPs that meet the EPA 
effluent guideline, and is certified by 
USDA or a USDA-sanctioned 
organization. Certified specialists 
include qualified persons who have 
received certifications through a State or 
local agency, personnel from NRCS, 
certification programs recognized as 
third party vendors of technical 
assistance, or other programs recognized 
by States. In addition, USDA is now 
developing agreements with third-party 
vendors similar to the 1998 agreement 
with the C!!rtified Crop AdvisOl'S (CCAs) 
and consistent with NRCS standards 
and specifications (or State standards if 
more restrictive). CCAs are expected to 
be available lo provide technical 
assistanr:e to producers in nutrient 
management, pest management, and 
residue management. 

The purpose of using certified 
specialists is to ensure that effective 
PNPs are developed and/or reviewed 
and modified by persons who have the 
requisite knowiHdge and expertise to 
ensure that plans fully and effectively 
address the neod for PNPs th<~t meet the 
minimum effluent guideline 
requirements in the NPDES permit, and 
that plans are appropl'iately tailored to 
the site-specific needs and conditions at 
eachCAFO. 

EPA recognizes that some States 
already have certification programs in 
place lor nutrient management 
planning, and expects that the USDA 
and EPA guidance for AFOs and CAFOs 
will provide additional impetus for new 
and improved State certification 
progr<~ms. Theso programs provide an 
excellent foundation for producing 
qualified certified specialists for 
CNMPs, and can be modified relatively 
easily to indude a special module on 

how to develop an effective PNP as a 
defined subsP.t of activitie~ in the 
CNMP. EPA expects that, as a result of 
expP.riencP. gainP.d in the initial round of 
CAFO permitting under the existing 
regulations (2000-2005), certification 
programs will hH well equipped to deal 
with both CNMPs and PNPs by the time 
today's regulations go into effed and 
States begin issuing the next round of 
CAFO permits that reflect these 
regulations. Thus, PNPs won't be 
expected to be developed before 2005. 

The issue of CNtvU' preparer 
requirements was also discussed by tho 
SERs and SBAR Panel during the 
SRREFA outreach process. [Note that at 
that time, EPA was still using the term 
CNMP to apply to regulatory as well as 
voluntary nutrient management plans.) 
Several SERs were concerned that 
requiring the use of a certified planner 
could significantly int:rease the cost of 
plan development, as well as limit the 
operator's influem:e over the final 
product. These SERs felt that, with 
adequate financial and technical 
assistance, they could write their own 
plans and suggested that EPA work to 
facilitate such an option through 
expanded training and certification of 
farmer~ and provision of a user-friendly 
computer program to aid in plan 
development. 

The Panel recognized the need for 
plan preparers to have adequate training 
to write environmentally sound plans, 
particularly for large operations. 
However, the Panel also recognized the 
potential burden on small entities of 
having to use certified planners, 
especially considering the l<~rge number 
of AFOs and the limited number of 
certified planners currently available. 
The Panel recommended that EPA work 
with USDA to explore ways for small 
entities to minimize costs when 
developing CNMPs, and indicated that 
El'A should continue to coordinate with 
other Federal, StHte and local agencies 
in the provision of low-cost CNMP 
development services and should 
facilitate operator preparation of plans 
by providing training, guidance and 
tools (e.g., computer programs). EPA 
indicated in the Panel Report that it 
expected that many operations could 
become certified through USDA or land 
grant universities to prepare their own 
CNMPt;. 

F.PA is requesting comment on the 
proposal to requil'e that PNl's be 
developed, or reviewed and modified, 
by certified planners, and on ways to 
Ktrll(:ture this requiremP.nt in order to 
minimize costs to small operators. 

b. Submittal of Permit Nutrient Plan 
to the Permit Authority.-EPA is 
proposing to require that applicants for 
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individual permits and operators of new 
facilities submitting notices of intent for 
coverage under a general permit submit 
a copy of the cover sheed and executive 
summary of theit' d.rall I'NP to tJte 
permit authority at the time of 
application or NOI submittal. 
§ 122.21(i)(1)(iv) and 122.28(b)(2)(ii). 
Operators of existing facilities seeking 
coverage under a general permit must 
submit a notice of final PNP 
development within 90 days of seeking 
coverage, but arc not required to provide 
a copy oJ the I'NP to the Permit 
Authority unless requested. The 
reporting requirements, including the 
notice of PNP development and notice 
of PNP amendment, are discussed in 
more detail in sec:tion VII,E.3 below. 

Initial installation of manure control 
technologies are significantly less costly 
compared to retrofitting existing 
facilities, and early development of a 
J'NJ' will help to ensure that, whf!n a 
new facility is being designed, the 
operator is considering optimal control 
technologies. rn addition, in situations 
where individual permits are warranted, 
the publir: interest demands early 
review of the PNP, rather than waiting 
for its availability after the permit has 
been in effect for some time, 

EPA is requesting comment on the 
pi'Oposal to require new facilities 
seeking coverage under a general 
permit, as well as applicants for 
individual permits, to submit a copy of 
the cover sheet and executive summary 
of ilieir PNP to the permit authority 
along with the NOI or permit 
application. EPA i11 further requf!sting 
comment on whether the entire draft 
PNP should be submitted along wiili the 
NOI or permit application, 

EPA is further requesting comment on 
whether, for individual permits, the 
PNP, in part or in its entirety, should be 
part of the public notice and comment 
process alon~ wiili the permit. 

c. Availability oftht:i Permit Nutrient 
Plan information to the Public.-EPA is 
proposing to require the operator of a 
permitted CAFO to make a copy of the 
PNP cover sheet and executive summary 
available to the public for review. The 
CAFO operator could choose to make 
this information directly available to the 
public in any of several ways, such as: 
{1) maintaining a copy of these 
documents at the facility and making 
them available to the permit authority as 
publicly viewable documents upon 
request; (2) maintaining a copy of these 
documents at the facility and making 
them available diret:lly to ilie requestor; 
(3) placing a copy of them at a publicly 
accessible site, such as at II public 
library; or (4) submitting a copy of them 
to the permit authority, EPA is 

proposing that, if the operator has not 
made the information available by other 
mean~. the permit authority would be 
required, upon request from the public, 
to obtain a copy of thf! PNP cover sheet 
and executive summary and make them 
available. It is important to ensure that 
the public has access to this 
information, which is needed to 
determine wheilier a CAFO is 
complying with its permit, including 
the land application provisions, 

EPA i:~also considering adding a 
provision in the final rule that would 
state that all information in the PNP, not 
just the cover sheet and executive 
summary, must be publicly available 
and cannot be claimed as confidential 
business information. Some 
stakeholders have claimed that all or a 
portion of the PNPs should be entitled 
to protection as confidential business 
information (CBI). EPA does not believe 
that ilifl PNP mver sheet or executive 
summary would ever contain 
confidential business information. The 
information in these two sections of the 
plan is simply too general f!ver to be 
considered as CBJ, However, EPA is 
sensitive to the concerns ofCAFOs that 
there may be information in the 
remaining, more detailed portions of the 
PNP that is legitimately proprietary to 
the CAFOs' businesses and that the 
permit authorities should therelore 
protect. We therefore request comments 
on whether the final rule should require 
the entire PNP to he publicly availablo, 
or alternatively, whether the CAFO 
should be able to make a confidentiality 
claim as to the remaining information in 
tJte PNl'. Any such claim of 
confidentiality would be governed by 
EPA's regulations at 40 CF}{, Part 2 and 
relevant statutes. 

There would be two bases on which 
EPA could base a determination that no 
portion of the Permit Nutrient Plans 
would be entitled to CBI status. First, 
CWA Section 4Ul(j) states iliat "Ia I r:opy 
of each permit application and each 
permit issued under this ser:tion shall be 
available to the public." It may be that 
the PNPs that would be required by 
today's proposal arc properly viewed as 
a part of the CAFO's NPDES permit. The 
pHrmits would requirP. each CAFO to 
develop and carry out a PNP, as 
specified in the proposed Part 122 
regulations. In addition, today's 
proposed eflluent limitations guidelinf!s 
would specify detailed requirements 
that PNPs must meet. Failure to develop 
and properly carry out a PNP would be 
enforceable under each permit as a 
permit violation. Therefortt, for 
purposes of Section 402(j), EPA may 
conclude iliat PNPs are propP.rly viP.wed 
as a part of the permit or permit 

applkation and, accordingly, must be 
available to the public. 

EPA issued a "Class Determination" 
in 1978 that addresses this issue. See 
"Class Determination 1-7H" (Marr:h 22, 
1!!78) (a copy of which is in the public 
record for today's proposal). This Class 
Determination addressod how to 
reconcile Section 402(j) of the Clean 
Water Act with Section 308 of the Act. 
Section 308, which authorizes EPA to 
collf!r:t information, states iliat 
information obtained under that section 
~hall be available to ilie public, except 
upon a showing satisfactory to the 
Administrator that the inlormation, if 
made public, would divulge methods or 
pl'ocesses entitled to protection as trade 
secrets, Upon such a showing, the 
Administrator shall protect that 
information as confidential. Section 308 
makes an exception for "effluent data," 
which is not entitled to such protection. 

This Class Determination concludes 
that information contained in NPDES 
permits and permit applications is not 
entitled to confidential treatment 
because Section 4Ul(j) mandates 
disclosuro of this information to the 
public, notwithstanding the fact that it 
might he trade secrttts or c:ommercial or 
financial information. Referring to the 
legislative history of ilie CWA. the Class 
Determination notes that Congress 
sought to treat the information in 
pP.rmits and permit applications 
differently from information obtained 
under Section 308. It concludes that 
Congress intended Section 402(j) to be 
a disclosure mandate in contrast to the 
basic approach of Section 308, which 
provides protection for trade secret 
information, (Class Determination at pp. 
2-4.) Therefore, consistent with the 
Class Determination, if EPA were to 
conclude that the PNPs are a part of the 
permit, ilie entire PNP would be a 
public document that would not be 
entitled to confidentiality protection. 

A second basis for finding that PNPs 
must be available to the public would be 
that, even apal't fi'Dm Section 4U2(j), the 
information in PNPs may bo "effluent 
data" and if so, also would not be 
entitled to protection under Section 308. 
EPA's regulations define the term 
"effluent data," among other things, as 
"(i)nformation necessary to determine 
the identity, amount, frHquem:y, 
concentration, temperature, or other 
charactP.ristics {to the extent related to 
water quality) of any pollutant which 
has been discharged by the source (or of 
any pollutant resulting from any 
discharge from the source), or any 
combination of the foregoing." 40 CFR 
2.302{a)(2)(i), There is a limited 
exception for information that is related 
to research and development activities. 
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EPA believes that the information in 
l'NPs may fit this definition of "effluent 
data." The information in PNPs has 
direct bearing on the amount of 
pollutants U1at may be discharged by a 
CAFO and on characteristics of the 
pollutants that may be discharged (such 
as the identity and presence of 
nutrients) that would be related to water 
quality. 

On the othor hand, the Agency could 
conclude that the information in the 
PNP is not part of the CAFO's permit. 
Each permit would indeed require the 
CAFO to develop and carry out a PNP 
that is approved by a certified specialist. 
NeverU1eless, U1e CAFO will be 
developing the terms of the final PNP, 
as well as periodic modifications to the 
PNP, outside of the permitting process. 
Jt may be appropriate not to consider 
the PNP to be pnrt of tho permit for 
purposes of section 402(j). If 402(j)
which states that all information in the 
permit must be publicly available-is 
therefore not a relevant provision, then 
whether PNPs could be protected as 
confidential would hE! determined under 
section 308. 

Section 308, as noted above. allows 
information to be protected as CBl 
where the submitter can demonstrate 
tlte trade secret nature of the 
information to the satisfaction of the 
Adminish'ator, except U1at "effluent 
data" is never confidentiaL EPA could 
find that the information in PNPs is not 
"effluent data," That is, EPA could 
conclude that the information in PNPs 
primarily concerns operational practices 
at the facility and does not have enough 
of a bearing on the characteristics of 
pollutants in the effluent to be 
considered "effluent data." Because it 
would not bo "effluent data," the PNP 
information would not be categorically 
excluded from being treated as 
confidential. EPA's regulations at40 
CFR Part 2 specify the procedures for 
parties to make case-specific claims that 
information they submit to EPA is 
confidential and for EPA to evaluate 
those claims, Consistent with these 
regulations, each CAFO could claim that 
the information in its PNP is 
confidential (except lor the cover sheet 
and executive summary). EPA would 
evaluate these daim~ and determine in 
each case whether the CAPO's CBI 
claim should be approvod or denied, In 
sum, EPA could adopt final regulations 
that would require a CAFO's CBI claims 
for the more detailed information in the 
remaining parts of the PNP to be 
decided in each case. 

The Agency notes that EPA itself 
would, of course, always be able to 
request and review the CAFO's full 
PNP. The issues raised in this 

discussion concern only the availability 
of tltese plans to outside parties. 

EPA requests comments on all aspects 
oft his proposal, including whether it 
would be proper to determine that the 
full PNP must be publicly available 
under CWA Section 402(j) and under 
CWA Section 308as "effluent data." 
EPA also tequests comments on whether 
the cover sheet and executive summary 
should always be made available to the 
public, as proposed, or whether U1ere 
are elements of tho cover sheet or 
executive summary that might 
appropriately be claimed as CBT, and 
not considered to be either part or the 
permit or "effluent data." 

The PNP would be narrower than the 
CNMP and would contain only 
requirements that. are necessary for 
purposes of the efJ1uent guideline. A 
CNMl' may contain other elements that 
go beyond the effluent guideline. EPA is 
not proposing any separate 
requirements for CNMPs themselves to 
be made publicly available and is not 
proposing any findings as to whether 
information in a CNMP may be 
mnfidential. 

2, What are the Effluent Limitations in 
the Permit? 

The effluent limitations section in the 
permit SE!rves as the primary mechanism 
for controlling discharges of pollutants 
to receiving waters. This section 
describes the specific narrative or 
numeric limitations that apply to the 
facility and to land application. It can 
contain either technology-based effluent 
limits or water quality-based effluent 
limits, or both, and can contnin 
additional he~t management practices, 
as needed. 

a. What Technology Based Eflluent 
Limitations Would be in the Permit? 
Under the two-tier structure, for CAFOs 
with 500 AU or more, the effluent 
guidelines and standards regulations (40 
CFR 412] would estahlish the 
technology-based effluent limitations tu 
be applied in NPDES permits. Under the 
three-tier structure. any operation 
defined as a CAFO would be subject tu 
the revised effluent guidelines. The 
proposal to revise the effluent 
guidelines and standard~ regulation is 
described in section Vlll of today's 
proposed rule. 

Operations with fewer than 500 AU 
undor the two-tier structure, or fewer 
tJtan 300 AU under thE! three-tier 
structure, which have been designated 
ns CAPOs by the permit authority would 
not be subject to the effluent guidelines 
and standards. Fo1' iliese CAFOs, the 
permit writer would use "Best 
Professional Judgement," or BPJ, to 
establish, on a case-by-case basis, Ute 

appropriate technology-based 
requirements. Often, permit writers 
adopt requirements similar to, or the 
same as Ute effluent guidelines 
requirements. 

n. What Water Quality-baser! Effluent 
Limitations Would be in the Permit? 
Section 301(h)(1)(C) of the Clean Water 
Act requires there to be achieved "any 
more stringent limitation, including 
those necessary to meet water quality 
standards." Therefore, where 
technology-based affluent limitations 
are not sufficient to meet water quality 
standards, thE! permit writer must 
develop more stringent water quality
based effluent limit~. Under today's 
proposal, the permit writer must 
include any more t;tringent effluent 
limitations for the waste stream from the 
production area as necessary to met~t 
water quality standards. If necessary to 
meet water quality standards, permit 
writers may consider requiring more 
stl'ingent BMl's (e.g., line1'S for lagoons 
to address a direc:t hydrologic 
connection to surface waters; covers for 
lagoons to prevent rainwater from 
causing overflows; allowing discharges 
only from catastrophic storms and not 
from chronic storms; pollutant limits in 
the overllow; particular treatments, such 
as grassed waterways for the overflows 
discharged; etc.). 

If EPA chose to promulgate one of the 
options discussed in section VII.D,2 
above under which the agl'icultural 
storm water discharge exemption did 
not apply to land application areas 
under the operational control of a 
permitted CAFO, then the permit writer 
would be requirt~d to establish water 
quality-based effluent limits where 
necessary to meet water quality 
standards. If EPA chose to promulgate 
the option described in section vn.n,2 
above, under which the appropriate 
rates and practices identified in the 
effluent guidelines and the NPDES 
regulations established the scope of the 
term "agriculture" without additional 
mnsideration of water quality impacts 
or water quality standards, only the 
limitations and prn{:tices required by tho 
effluent guidelines and the NPDES 
regulations could bt~ r11quired by the 
permit authority for land application 
discharges. 

c. What Additional Best Management 
Practices Would be in the Permit? 
Under§ 122.44(k)(4) of the existing 
NPDES regulations, permit writers may 
include in permits best management 
practices "that are reasonably necessary 
to achieve effluent limitations and 
standards or to carry out the purposes 
and intent of the CWA." Under today's 
proposal, the permit writer may include 
BMPs for land application areas in 
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addition to those requirod by the 
effluent guidelines, as necessary to 
pfevent adverse impacts on water 
quality. As discussed in section VII.D.2 
above, EPA is today defining proper 
agricultural practicP.s required to qualify 
for the agricultural storm water 
discharge exemption to includH 
practices necessary to minimize adverse 
water quality impacts. Therefore, if a 
permit writer determines that despite 
the implementation of the BMPs 
required by the effluent guidelines 
discharges from a CAFO will have 
advert;e water quality impacts, the 
permit writer should impose additional 
BMPS dHsigned to minimize such 
impacts. 

3. What Monitoring and Reporting 
Requirements are Included in thH 
Permit? 

The section of the NPDES permit on 
monitoring and reporting requirements 
identifies the specific conditions related 
to the types of monitoring to be 
performed, the frequencies for collecting 
samples or data, and how to record, 
maintain, and transmit the data and 
information to the permit authority. 
This information allows the NPDES 
permit authority to determine 
compliance with the permit 
requirements. 

As described in section VHI, today's 
proposed revisions to the eftluent 
guidelines would require the operator to 
conduct periodic visual inspection and 
to maintain all manure storage and 
handling equipment and structures as 
well as all runoff management devices. 
See proposed §412.33(c). The NPDES 
permit would also require the permitteH 
to: (1) test and calibrate all manure 
application equipment annually to 
ensure that manure is land applied in 
accordance with the proper application 
rates establh;hfld in the NPDES permit; 
(2) sample manure for nutrient content 
at least once annually, and up to twice 
annually if manure is applied more than 
once or removed to be sent off-site more 
than once per year; and (3) sample soils 
for phosphorus once every three years. 
Today's proposed HffluP.nt guidelines 
would also require the operator to 
review the PNP annually and amend it 
if practices change either at the 
production area or at thH land 
application area, and submit 
notification to the pe1·mit authority. 
Examples of changes in practice 
necP.s!litating a PNP amendment 
include: a substantial increase in animal 
numbers ( e.g., more than 20 percent) 
which would significantly increase the 
volume of manure and nutrients 
produc:Hd on the CAFO; a change in the 
cropping program which would 
significantly alter land application of 

animal manure and wastewatHr; 
elimination or addition of fields 
receiving animal waste application; or 
changes in animal waste collection, 
storage facilities, trP.atment, or land 
application method. 

As discussed in sflction VII.E.1.c 
above, CAFO operators would be 
rHquired to submit their PNPs, as well 
as any information necess<~ry to 
determine compliance with U1eir PNPs 
and other permit requirements, to the 
permit authority upon rflquest. The 
CAFO operator could make a copy of 
thH cover sheet and executive summary 
of the PNP available to thtl puhlic in any 
of several ways. Operators of new 
facililiHs sfleking coverage under a 
general permit and applicants for 
individual permits would be required to 
submit a copy of their draft PNP to the 
permit authority at the time of NOI 
submittal or application. 

EPA is also proposing to require 
operators to submit a written 
notification to the permit authority, 
signed by the certified planner, that the 
PNP has been developed or amended, 
and is being implementHd, accompanied 
by a fact sheet summarizing certain 
elHmHntt; of the PNP. Sec 
§ 412.31(b)(l)(ii). This written notice of 
PNP availability would serve an 
impol'tant role in vHrifying that the 
permittee is complying with one of the 
rHquirements of the NPDES permit. EPA 
is proposing that the PNP notification 
and fact sheet contain the following 
information: 
• The number and type of animals 

coverod by the plan 
• The number of acres to which manul'e 

and wastewaters will be applied 
• The phosphorus conditions for those 

fields receiving the manure 
• Nutrient content of thH manure 
• Application schedule and rate 
• The quantity to be translerred off-site 
• Date PNP completed or amended 
• Key implementation milestones 

4. What are thP. Record Keeping 
Requirements? 

The record keeping requirements 
section of the permit 11pllcifiP.s the types 
of records to be kept on-site at the 
permitted facility. 

Operation and Maintenanct~ of tht~ 
CAFO. As described in section Vlll of 
today's proposal, EPA is proposing to 
require operators to maintain records at 
the facility that document: (1) the visual 
inspllctions, findings, and preventive 
maintenance; (2) the date, rate, location 
and methods used to apply manure and 
wastewater to land undHr thtl control of 
the CAFO operators; (3) the transfer of 
the CAFO-gener11ted manure off-site; (4) 
the results of annual manure and 

wastP.watP.r sampling and analyses to 
determine the nutrient content; and (5) 
the results of representative soil 
sampling and analyses conducted at 
least every three years to determine 
nutriHnt r:ontP.nt. 

Transfer to Off-site Recipients of 
CAFO Manure. As described in Chapter 
IV.B and V.B, inappropriatHland 
application ofCAFO-generated manufe 
poses a significant risk to water quality. 
Further, EPA ostimates that the majority 
of CAFO-generated manure ix in excess 
of CAFO's crop needs, and will very 
likely be transferred off-site. The 
ultimate success of the CAFO program 
depends on whether recipients handle 
manure appropriately, and in a manner 
that prevents discharge to waters. As 
discussed fully in section VII.D.4, EPA 
is not proposing to regulate off-site 
recipients through CAFO permit 
requirements, however, EPA believes 
that the certification and record-k!leping 
requirements described here will help to 
ensure responsible handling of manure. 
Thus, EPA is c:o-proposing additional 
record keeping requirements under the 
NI'DES program. 

Under one co-proposed option, EPA 
would require that owners or operators 
of CAFOs obtain from off-site land 
appliP.rs 11 certification that, ifland 
applying CAPO-generated manure, they 
arP. doing so at proper agricultural rates. 
In addition, the CAFO owner or 
operator would LE! requirP.d to maintain 
records of transfer, including the name 
of the recipient and quantity transferred, 
and would be required to provide the 
recipient with an analysis of the 
contents of thE! manure and a brochure 
describing the recipient's 
responsibilities for proper manRgement 
of the manure .. Under another co
proposed option, EPA would not require 
the r:Hrtification, but would require the 
CAFO owner or operator to keep rer:orrls 
and provide information. 

Certification Option. Under one 
option, EPA is proposing that CAFOs 
obtain a «:flrtificRtion and that recipients 
of CAFO-generated manure so certify. 
pursuant to §JOB of the CWA. Under 
§ 308, EPA has the authority to require 
the owner or opHrator of a point source 
to establish and maintain records and 
provide any information the Agency 
reasonably requires. The Agency has 
documented historic problems 
associated with over application of 
CAFO manure and wastHwater by both 
CAFO operators and recipients ufC:AFO 
manure and wastewater. Today's 
proposal would establish eflluent 
limitations designed to prevent 
discharges due to over applic11tion. rn 
order to determine whether or not 
CAFOs arP. mP.P.ting thP. effluont 
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limitations which would he established 
under today's proposals, EPA believes it 
is necessary for the Agency to have 
access to information concerning where 
a CAFO's excess manure is sont. 
Furthermore, in order to determine 
whether or not the recipients ofCAFO 
manure should be permitted (which 
may be required if they do not land 
apply the CAFO manure in accordance 
with proper agricultural practkes and 
they discharge from a point source, see 
section VII.D.2), EPA has determined 
that it will be necessary for such 
recipients to provide information about 
their land application methods. 
Recipients who certify that they are 
applying manme in accordance with 
proper agricultural practices as detailed 
in ~ection VII.D.2 are responding to a 
request under Section 308 of the CWA. 
ThP.refore, a recipient who falsely 
certifies is subject to all applicable civil 
and criminal penalties under Section 
309 of the CW A. 

In some cases, CAFOs give or sell 
manure to many diflerent recipients, 
including those taking small quantities, 
and this requirement could !'esult in an 
unreasonable burden. EPA is primarily 
c(!ncerned with tecipients who l'eceive 
and dispostt of Iorge qunntitie~, 
presuming that recipients of small 
quantities pose less risk of inappropriate 
disposal or over-application. To relieve 
the paperwork burden, EPA is 
proposing that CAFOs not be roquired to 
obtain ce1·tifications fwm recipients that 
receive less than twelve tons of manure 
pel' year from the CAFO. The CAFO 
would, however, bo required to keep 
records of transfers to such recipients, 
as described below. 

The Agency believes that it would be 
reasonable to exempt fl'om the PNP 
certification requirements recipients 
who receive small amounts of manure 
from CAFOs. EPA considered 
exempting amounts such as a single a 
truckload per day or a single trucklonrl 
per yeaf. EPA decided that an 
appropriate exemption would be based 
on an amount that would be typically 
used for personal, rather than 
commercial, use. The exemption in 
today's proposal regulation is based on 
the amount of manure that would be 
appropriately applied to five acres of 
land, since five acfes is at the low end 
of the amount cif land that can be 
profitably farmed. Sec, e.g., "The New 
Organic Grower," Eliott Coleman (1995). 

To determine the maximum amount 
of manul'e that could be appropriately 
applied to five acres of land, an average 
nutrient requirement per acre of 
cropland and pasture land was 
computed. Based on typical crops and 
national average yields, 160 pounds of 

nitrogen and 14.8 pounds of 
phosphorous arfl re4uired annually pef 
acre. See "Manure Nutrient Rolative to 
the Gapadty of Cropland and 
Pastureland to Assimilatfl Nutrients," 
Kellogg et al (USOA, July, 25, 2000). The 
nutrittnt content uf manure was based 
on USDA's online software, Manure 
Moster, available on the world wide web 
at http://www2.ftw.nrcs.usda.gov/ 
ManureMaster/MM21.html. 

The nitrogen content of manure at the 
time of land application ranges from 
1.82 pounds per ton for heifers and 
dairy calves to 18.46 pounds pP.r ton for 
hens and pullets. Using the low end rate 
of 1.82 pounds of nitrogen per ton, 87.4 
tons of manure would be needed for a 
typical acre or 439 tons of manure for 
five acres in order to achieve the 160 
pounds per acre rate. Using the high end 
rate of 18.46 pounds of nitrogen per ton, 
8.66 tuns of manure would be needed 
for a typical acre or 43.3 tons of manure 
for five acres in order to achieve Ule 1tl0 
pounds per acre rate. Thus, the quantity 
of manul'e needed to meet the nitrogen 
requirements of a five acre plot would 
range from 43.3 tons to 439 tons, 
depending on the animal type. 

The phosphate content ofmanure at 
the time of land application ranges from 
1.10 pounds per ton for heiJers and 
dairy calves to 11.23 pounds per ton for 
turkey~ for breeding. Using the high end 
11.23 pound per ton rate for 
phosphorous, only aboul1.3 tons would 
be needed for an average acre, or 6.5 
tons for five acres in order to meet the 
14.8 pounds of phosphorous required 
annually for a typical acre of crops. 
Using the low end 1.1 pound per ton 
rate lor phosphorous, about 13.2 tons 
would be needed for an averagtt 11cre, or 
66 tons for five 11cres. Using the 
phosphate content for broilers of 6.61 
pounds per ton is more typical of the 
pho~ph11te contttnt of manure and would 
result in 2.23 tons per acre being needed 
for an average acre, or 11.2 tons for five 
acres. 

Clearly, exempting the high end 
amount of manure based on nitrogen 
content could lead to excess application 
of phosphorous. Regulating basod on tho 
mo81 re~trictive phosphate requirement 
could lead to manure not being 
available for personal use. 

The exemption is only an exemption 
from the requirement that the CAFO 
obtain a certification. The recipient 
would remain subject to any 
requirements of State or federal law to 
prevent discharge of pollution to waters 
of the U.S. 

EPA is proposing to set the th.reshold 
at 12 tons per recipient per year. This 
is rounding the amount based on typical 
phosphate content. It also allows one 

one-ton pick up load per month, which 
is consistent with one of the alternative 
approaches EPA considered. Recipients 
that teceive more than 12 tons would 
have to certify that it will he properly 
managed. EPA is interested in 
comments on alternative Uueslwlds for 
exempting small quantity transfers by 
the CAJo'O from the requirement that 
CAFOs receive CP.rtifications from thfl 
recipients. 

For CAFO owners or operators who 
trans for CAFO-generatcd manure and 
wastewater to manure haulers who do 
not land apply the waste, EPA is 
proposing that the CAFO owner or 
operator must: (1) obtain the name and 
address of the recipients, if known; (2) 
provide the manure hauler with an 
analysis of the nutrient content of the 
manure, to be provided to the 
recipients; and (3) provide the manure 
hauler with a brochure to be given to the 
recipients describing tho recipient's 
responsibility to properly manage U1e 
land application of the manure to 
prevent discharge of pollutants to 
w11ters ofthP. U.S. The certific11tion form 
would include the statement, 

"I understand that the information is being 
colledr:d on behalf of lhn U.S. 
Environmental Protection Agency or State 
and that there are penalties for falsely 
certifying. The permittee is not liable if the 
redpienl violates its ~,;ertifi~;ation." 

Concern has been expressed that 
many potential recipients of CAFO 
manure will choose to forego CAFO 
manure, and buy commercial fertilizers 
instead, in order to avoid signing such 
11 certification and being brought under 
EPA regulation. The l'esull could be that 
CAPO owners and operators might be 
unable to find a market for proper 
disposal, thereby turning the manure 
into a waste rather than a valuable 
commodity. EPA requests comment on 
this concern. 

This alternative is potentially 
protective of the environment because 
non-CAFO land appliers would be liable 
for being designated as a point source in 
the event that Ulefe is a discharge from 
improper land npplication. EPA's 
proposed requirements for what 
constitutes proper agricultural practices, 
described in VII.D.2 above, would 
ensure that CAFO·generated manure is 
properly managed. 

No Certificution Opticm. In the second 
alternative proposal for ensuring proper 
management of manure that is 
transferred off-site, EPA is not 
proposing to require CAFO owners or 
operators to obtain the certification 
descrihttd above. Rather, CAFO owners 
or operators would be required to 
maintain record~ of transfer, described 
in the following section. 
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Concern has been expressed that 
many potential recipienbl of CAFO 
manure will choose to forego CAFO 
manure, and buy commercial fertilizers 
instead, in order to avoid signing such 
a certification and being brought under 
EPA regulation. The result could be that 
CAFO owners and operators might be 
unable to find a market for proper 
disposal, thert~by turning the manure 
into a waste rather than a valunhle 
commodity. 

This alternative is potentially 
protective of the environment because 
non-CAFO land appliers would be liable 
for being designated as a point source in 
the event that there is a discharge from 
improper land application. EPA's 
proposed requirements for what 
constitutes propor agricultural practices, 
described in VH.D.2 above, would 
ensure that CAFO-generated manure is 
properly managed. 

Records of Tran.~Jt~r of Manure Off
Rite. In hoth alternative proposals for 
whether or not to require CAFO owners 
or operators to obtain certifications from 
off-site recipients, EPA is proposing to 
require CAFO oporators to maintain 
records of thH off-site transfer of the 
CAFO-generated manure and 
wastewater, e.g., when manure is sold Ol' 

given away for land application on land 
not under their operational control, to 
ensure thH tmvironmentally acceptable 
use of the CAFO-generated manure. See 
§ 122.23(i)(5). When CAPO-generated 
manure is sold or givHn away to be used 
for land application, the sped fit: 
manner of land application does not 
need to be addressed in thH CAFO's 
PNP. However, to help ensure the 
environmentally acceptable use of the 
CAPO-generated manure, the CAFO 
operator would be required to do the 
following: See§ 122.23(j)(4) and (5). 

• Maintain records showing the 
amount of manure and/or wastewater 
that leaves the operation; 

• Record the name and address of the 
recipient(s), induding the intended 
recipient(s) of manure and/or 
wastewater transferred to contract 
haulHrs, if known; 

• Provide the recipient(s) with 
representative information on the 
nutrient content of the manure to be 
used in determining the appropriate 
land application rates; and 

• J'rovide the recipient with 
information provided by the ·permit 
authority of his/her responsibility to 
properly manage the land application of 
the manure to prevent discharge of 
pollutants to waters of the U.S. 

• I Under one co-proposed option, 
obtain and retain on-site a certification 
from Hach recipient of the CAFO
generated manure and wastewater that 

they will do one of the following: (a) 
land apply in accordance pl'oper 
agricultural practices as defined in 
today's proposal; (b) obtain an NPDES 
permit for discharges resulting from 
non-agricultural spreading; (c) or utilize 
it for other than land application 
purpo~es.l 

EPA proposes to require these records 
to be retained on-site at the CAFO, and 
to be submitted to the permit authority 
upon request. 

5. What are the Special Conditions and 
Standard Conditions in an NPDES 
Permit? 

Standard conditions in an NPDES 
permit list pre-established conditions 
thnt apply to all NPDES permits, as 
specified in 40 CFR 122.41. 

The special conditions in an NPDES 
permit oro used primarily to supplement 
effluent limitations and ensure 
compliance with the CWA. EPA is 
proposing at 40 CPR 122.23(i) to (k) to 
require permit authorities to develop 
special conditions that: (a) spHdfy how 
thP. permittee is to calculate the 
allowable manure application rate; (b) 
specify timing restrictions, if necessary, 
on land application of manure and 
wastewate!' to frozen, snow r:overed or 
saturated ground; (c) establish 
requiremHnts for facility closure; (d) 
specifying conditions for groundwater 
with a direct hydrological connection to 
surface water; (e) require certification 
for off-site transfer of manure and 
wastewater (co-proposod with omitting 
this requirement). Finally, EPA is 
soliciting comment on whether a special 
condition should btl included regarding 
erosion control. 

a. Determinin,g Allowable Manure 
Application Ilate. F.PA is proposing that 
the permit nuthority be required to 
include a term in the NPDES permit that 
establishos the method to be used for 
determining the allowable manure 
application rate for applying manure to 
land under the control of the CAPO 
operator. See proposed§ 122.23(j)(1). 

As described in detail in section VIII, 
three methods are available which may 
be used to determine the allowable 
manure application rate for a CAFO. 
Those three methods are: (1) the 
Phosphorus fndcx; (2) the Soil 
Phosphorus Threshold Level; and (3) 
the Soil Test Phosphorus Level. 

EPA is proposing to adopt these three 
methods from USDA Natural Resource 
Conse1·vation Service's (NRCS) nutrient 
management standard (Standard 590). 
State Departments of Agriculture are 
developing State nutrient standards 
which incorporate one of these three 
methods. EPA is proposing to require 
that each authori:>:od permit authority 

adopt one or more of these three 
methods as part of the State NPDES 
program, in consultation with the State 
Conservationist. Tho permit would 
require the permittee to develop the 
appropriate land application rates in the 
site-specific PNP based upon the State's 
adopted method. EPA solicits comment 
on whether the special conditions in an 
NPDES permit should require permit 
authorities to adopt the USDA Natural 
Resource Conservation Service's (NRCS) 
Nutrient Management Standard 
(Standard 590) in its entirety rather than 
just the portion that applies to 
dotermining the allowable manure 
application rate. 

fl. Would Timing Restrictions on Land 
Application of CAFO-generated Manure 
be Required? EPA is proposing to 
require that the permit writer include in 
the CAFO's NPDES permit regionally 
appropriate prohibitions or restrictions 
on the timing and methods of land 
application of manure where necessary. 
See proposed § 122.23(i)(3). The permit 
writer would develop tho restrictions 
based on a consideration of local crop 
needs, climate, soil types, slope and 
other factors. 

The permit would prohibit practices 
that would not serve an agricultural 
purpose and would have the potential to 
result in pollutant discharges to waters 
of the United States. A practice would 
be considered not to be agricultural if 
signiflcant quantities of the nutrients in 
the manure would be unavailable to 
crops because they would leach, run off 
or he lost due to erosion before they can 
be taken up by plants. 

EPA considered establishing a 
national prohibition on applying CAPO
generated manure to frozen, snow 
covered or saturated ground in today's 
proposed effluent guidelines. Disposal 
of manure or wastewater to frozen, snow 
covHred or saturated ground is generally 
not a beneficial use for agricultural 
purposes. While such conditions can 
occur anywhere in the United States, 
pollutant runoff associated with such 
practice is a site specific consideration 
and is dependent on a numbel' of 
variables, including climate and 
topographic variability, distance to 
surface water, and slope of the land. 
Such variability makes it difficult to 
develop a national technology-based 
standard that is consistently reasonable, 
and does not impose unnecessary cost 
on CAFO operators. 

While EPA believes that many permit 
writers will find a prohibition on 
applying CAFO-generated manure to 
fro:>:on, snow covered or saturated 
ground to be reasonably necessary to 
achieve the erfluent limitations and to 
carry out the purposes and intent of the 
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CWA, EPA is aware that U1ere are areas 
where these practices might be allowed 
provided they are restricted. 
Application on frozen ground, for 
example, may be appropriate in some 
areas provided there are restrictions on 
the slope of the ground and proximity 
to surface water. Many States have 
!ilready developed sm:h restrictions. 

While the proposed regulations would 
not establish a national technology
based limitation or BMP, EPA is 
proposing at § 122.23(j)(2) that permit 
writers consider the need for Utese 
limits. Permit authorities would be 
expected to develop restrictions on 
timing and method of application that 
reflect regional considerations, which 
restrict applications that are not an 
appropriate agricultural practice and 
have the potential to result in pollutant 
discharges to waters of the United 
Stales. It is likely that Ute operators 
would need to consider means of 
ensuring adequate storage to hold 
manure and wast_ewater for the period 
which manure may not be applied. EPA 
estimates that storage periods might 
range from 45 to 270 days, depending 
on the region and the proximity to 
surface water, and to ground water with 
a direct hydrological connection to 
surface water. Permit authorities arc 
expected to work with State agricultural 
departments, USDA's Natural Resource 
Conservation Service, the EPA Regional 
office, 11nd other loc11l interests to 
determine the appropriate standard, and 
include the standard consistently in all 
NPDES permits for CAFOs. 

EPA's estimate that storage periods 
would range from 45 days to 270 days 
is derived using published freeze/frost 
rlata from the National O<:eanic and 
Atmospheric Administration, National 
Center for Disease Control. For the 
purpose of estimating storage 
requirements to prevent application to 
frozen ground, EPA assumed CAFOs 
(:cmld only apply manure between Ute 
last spring frost and the first fall frost, 
called the "freeze free period". With a 
90 percent probability, EPA could also 
use a 28 degree temperature threshold to 
determine the storage lime required, 
rounded to the nearest 45 day 
increment. This calculation results in 45 
days of stowge in the South; 225 d11ys 
in parts of the Midwest and the Mid· 
Atlantic; and as high as 270 days storage 
in the Centr11l region. 

EPA is soliciting comment on 
alternate approa(:htts of prohibiting land 
application at certain times or using 
certain methods. For example. EPA 
might develop a nationally applicable 
prohibition against applying manure on 
frozen land that is greater than a certain 
slope such as 15 percent. EPA is also 

interested in whether to prohibit 
application to saturated soils. 

c. Closure. EPA is proposing to 
require permit authorities to £'equire Ute 
CAFO operator to maintain permit 
coverage (e.g., after the facility ceases 
operation as a CAFO or drops below the 
si:<:e for being defined as a CAFO) until 
all CAFO·generated manure and 
wastewater is properly disposed and, 
therefore, the facility no longer h11s the 
potential to discharge. See proposed 
§ 122.23(i)(:J). Specifically, Ute permit 
writer would need to impose a permit 
condition requiring the owner or 
operator to reapply for a permit unless 
and until the owner or operator can 
demonstrate that the facility h11s no 
potential to discharge wastes generated 
by the CAFO. This requirement would 
be included as a special condition in the 
NPDES permits. 

EPA considered several options for 
ensuring that manure and wastewater 
from CAFOs is properly disposed after 
the operation terminates or ceases being 
a CAFO. Section VIJ.C.2.g above 
discusses the options in dotail. In this 
proposal, EPA is also proposing to 
ensure that permits explicitly adrlress 
closme requirements. While EPA is 
today proposing to only require ongoing 
permit coverage of the former CAFO, 
permit authorities are encouraged to 
consider including other conditions 
such as those discussed in Section 
VII.C.2.g above. 

EPA is soliciting comment on these 
proposed provisions. 

d. Discharge to Surface Wuter viu u 
Direct Hydrological Connection with 
Gmund Water. EPA is proposing 
requirements to address the serious 
environmental harms caused by 
discharges from CAFOs to surfaco 
waters via direct hydrologic connection 
with gi'Ound water. As described in 
section V.B.2.a, studies in Iowa, the 
Carolinas, and the Delmarva Peninsula 
have shown that CAFO lagoons do leak, 
and that leaks from lagoons contaminate 
ground water and the surface water to 
which that ground water is 
hydrologically connected, often 
severely. EPA believes that it is 
reasonable to include a requirement to 
ensure that discharges to surface water 
via a direct hydrologic connection with 
ground water do not occur from CAFOs, 
either by requiring the permit applicant 
to implement appropriate controls or to 
provide evidence that no such 
connection exists at the facility. 

Section VH.C.2.J oftoclay's preamble 
discusses the legal and technical basis 
for the proposed ground water controls, 
and provides informati()n on tools and 
resources available to permit writers to 
make determinations as to whethor the 

production area of a CAFO may 
potentially discharge to surface waters 
via direct hydrologic connection with 
ground wnter. 

EPA requests comment on the 
following proposals. 

CAFOs Subject to Effluent Guideline 
Requirements for Ground watet·. EPA is 
proposing that, for all CAPOs that are 
subject to an effluent guideline that 
includes requirements for zero 
rlischarge from the production area to 
surface water via direct hydrologic 
connection to ground water (all beef and 
dairy operations, as well as new swine, 
poultry and veal operations), the permit 
would require the appropriate r.ontrols 
and monitoring. See proposed 40 CFR 
412.33(a)(3), 41Z.35(a)(3) and 
412.45(a)(3). The permittee would be 
able to 11void the requirements by 
submitting a hydrologist's report 
demonstrating, to the satisfaction or the 
permit authority, th11t the ground water 
beneath the production area is not 
connected to surface water through 11 
direct hydrologic connection. 

EPA is also requesting comment on 
othor options for determining which 
CAFOs must implement appropriate 
monitoring and controls to prevent 
discharges from the production area to 
hydrologkally connected groundwater. 
One option would be for EPA to narrow 
the rebuttable presumption to areas with 
topographical characteristics that 
indicate the presence of ground water 
that is likely to have a direct hydrologic 
connection to surface water. For 
example, the final rule ~;ould specify 
that only CAFOs located in certain 
areas, such as an area with certain types 
of lithologic settings (e.g., karst, 
fractured bedrock. or gravel); or an area 
defined by the USGS as a HLRl or 
HLR9; or an area with a shallow water 
table; would need to either comply with 
the groundw11ter monitoring 
requirements and appropriate controls 
in the effluent guideline or provide a 
hydrologist's statement demonstrating 
that there is no direct hydrologic 
connection to surface waters. Another 
option would be to require States, 
through a puhlk pror.ess, to identify the 
areas of the State in which Utere is tlte 
potential for such discharges. In those 
areas, CAFOs subjoct to an effluent 
guideline that includes requirements to 
prevent discharges to surface water via 
hydrologically connected ground water 
would again need to either comply with 
the monitol'ing t'equirements and 
appropriate controls in the guideline or 
provide a hydrologist's statement 
demonstrating that there is no 
hydrologic connection to surface waters. 

Requirements for CAFOs Not Subject 
to Effluent Guidelines Ground Water 
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Provision .... Certain facilities are not 
subject to today's revised effluent 
guideline (412 Subpart C and D) that 
includes requirements to prevent 
discharges to surface water via 
hydrologically connected ground water. 
Such CAFOs include: (1) Facilities 
below the effluent guideline 
applicability threshold that are 
designated as CAFOs; (2) existing swine, 
poultry and veal oporations; and (3) 
CAFOs in sectors other than beef, dairy, 
poultry. swine and veal. For such 
CAFOs not subject to an effluent 
guideline that includes ground water 
requirements, EPA is proposing that the 
permit writer must assess whether the 
facility is in an area with topographical 
characteristics that indicate the 
presence of ground water that is likely 
to have a direct hydrologic conntlction 
to surface water. For instance, if the 
facility is in an area with topographical 
characteristics that indicate the 
presence of ground water that is likely 
to have a hydrologic connection to 
surface water, as discussed above, the 
permit writer is likely to determine that 
there is tho potential for a discharge to 
surface water via ground water with a 
diret:t hydrologic connection. 

For existing swine. poultry, and veal 
operations, if the permit writer 
detefmines that pollutants may be 
dischorged at a level which may cause 
or contribute to an excursion above any 
State water quality standard, the permit 
writer would be requifed to decide on 
a case-by-case basis whether effluent 
limitations (technology-based and water 
quality-based, as necessary) should be 
established to address potential 
dischal'ges to surlace water via 
hydrologically connected ground water. 
EPA is proposing that a permittee for 
whom the permit authority has made 
the above determinations would be 
required to comply with those 
conditions, or could avoid having those 
conditions imposP.d by pToviding a 
hydrologist's statement that the facility 
does not have a direct hydrologic 
connection to surface water. 40 CFR 
122.23(j)(6) and (k)(5). 

For CAFOs not subject to today' a 
revised effluent guidelines, if the permit 
writer determines that there is likely to 
be a discharge from the CAFO to surface 
waters via a direct hydrologic 
connection, the permit writer must 
impose technology-based or water 
quality-based, or both, effluent 
limitations, as necessary. Again, EPA is 
proposing that a permittee for whom the 
permit authority has made the above 
determinations would be required to 
mmply with those r:onditions, or could 
avoid having those conditions imposed 
by providing a hydrologist's statement 

that the facility does not have a direct 
hydrologic connection to surfaco water. 
40 CFR 122.23(j)(6) and (k)(5). 

EPA is soliciting comments on the 
alternative provisions discussed here. 
EJ'A is also requesting comment on the 
proposal to place the burden on thfl 
permittee to establish to the satisfaction 
of the permitting authority that the 
ground water beneath the production 
area is not connected to surlace waters 
through a direct hydrologic connection. 
. e. Certification jor Off-site Recipients 

ofGAFOManure. EPA is co-proposing 
either to include the following 
requirement or to omit it. In the 
inclusionary proposal, EPA would 
require permit writers to include a 
special condition in each permit that 
requires CAFO ownors or operators to 
transfer manure oft~site only to 
recipients who can certify that they will 
either: (1) Land apply manure according 
to p!'oper agriculturlll practices, as 
defined for off-site land appliers in 
today's proposed rule; (2) ohtain an 
NPDES permit for potential discharges; 
or (3) use the manure for purpose~ other 
than land application. EPA proposes to 
define tho term "proper agriculture 
practice" to mean that the recipiont 
shall determine the nutrient needs of its 
crops based on realistic crop yields for 
its area, sample its soil at least once 
every three years to determine existing 
nutrient content, and not apply the 
manure in quantities that exceed the 
land application rates calculated using 
eithtlr the Phosphorus Index, 
Phosphorus Threshold, or Soil Test 
Phosphorus method as specified in 40 
CFR 412.13(b)(1)(iv). 

EPA is also proposing to allow States 
to waive this requirement if the 
recipient is complying with the 
requirements of a State program that are 
equivalent to proposed 40 CPR 
412.13(b). 

f. Erosion Control. EPA is not 
proposing to spocify erosion controls as 
a necessary elP.ment of the PNP, but 
permit writers should consider whether 
to add special conditions on a case-by
case basis as ap~ropriate. 

As described m previous soctions, 
EPA recognizes that sediment eroding 
from cropland can have a significant 
negative impact on surface waters. 
While EPA realizes that il is not 
possible to completely prevent all 
erosion, erosion CHn be reduced to 
tolerable rates. In general terms, 
tolerable soil loss is the maximum rate 
of soil erosion that will permit 
indefinite maintenance of soil 
productivity, i.e., erosion less than or 
equal to the rate of soil development. 
The USDA-NRCS uses five levels of 
erosion tolerance ("T") based on factors 

such as soil depth and texture, parent 
material, productivity, and previous 
tlrosion rates. These T levols are 
equivalent to annual losses of about 1-
5 tons/acre/year (2-11 mt/ha/yellr), with 
minimum rates for shallow soils with 
unfavorable subsoils and maximum 
rates for deep. well-drained productive 
soils (from Ag Management Measures). 

Options for controlling erosion are: (1) 
Implementation of one of the three 
NRCS Conservation Practices Standards 
for Residue Management: No-Till and 
Strip Till (329A), Mulch Till (329B), or 
Ridge Till (329C) in the Mtate Field 
Office Technical Guide; (2) requiring a 
minimum 30 percent residue cover; (3) 
achieving soil loss tolerance or "T"; or 
(4) following the Erosion and Sediment 
Control Management Measure as found 
in EPA's draft National Management 
Measures to Control Nonpoint Source 
Pollution from Agriculture which is 
substantially the same as EPA's 1993 
Guidance Specifying Management 
Measure for Sources of Non point 
Pollution in Coastal Waters. 

EPA is requesting public comment on 
the suitability of requiring erosion 
control as a special condition of an 
NPDES permit to protect water quality 
from sediment eroding from fields 
where CAFO manure is applied to 
crops. If erosion control is desirable, 
EPA is soliciting comment as to which 
method would be the most cost
efficient. 

g. Design Standards for Chronic 
Rainfall. In this section, EPA is 
soliciting comments on whether 
additional regulatory Language is needed 
to darify when a discharge is 
considered to be caused by "chronic 
rainfall." EPA also solidts comment on 
whether design standards to prevent 
discharges due to chronic rainfall 
should be specified in the effluent 
limitations or as a special condition in 
the NPDES permit. 

CAFOs in the beef and dairy sub
category 1412-subpart Clare prohibited 
from discharging except during a "25-
year, 24-hour rainfall event or chronic 
rainfall" and then only if they meet the 
criteria in§ 412.13(a)(2). Section 
412.13(a)(2)(i) allows a discharge caused 
by such rainfall events only if "(i) The 
production area is designed and 
constructed to contain all process 
wastewaters including the runoff from a 
25-year, 24-hour rainfall event; and (ii) 
the production area is operated in 
accordance with the requirements of 
§412.37(a)." 

The term "25-year, 24-hour rainfall 
event" is clearly defined in 40 C:FR 
412.01(b). In addition, proposed 
§412.37(c)(1)(iv) would require all 
surface impoundments to have a depU1 
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marker which indicates the design 
volume and clearly indicates the 
minimum freeboard necessary to allow 
for the 25-year, 24-hour rainfall event. A 
discharge may be caused by a 25-year, 
24-hour storm when it occurs despite 
the fact that the CAFO operator 
maintained adequate freeboard. 

The term "chronit.: rainfall" has not 
been specifically defined. Generally, a 
chronic rainfall event is one that lasts 
longer than 24 hours and causes a 
discharge from a system that has been 
designed, constructed, maintained and 
operated to contain all process 
wastowaters plus the runoff from a 25· 
year, 24-hour rainfall event. Persistent 
rainfall over a period longer than 24 
hours may overwhelm a system 
designed for the 25-year. 24-hour 
rainfall event even though such 
per11istent rainfalls may be expected to 
occur more frequently than every 25 
years. 

In order for a discharge to be 
"caused" by chronic rainfall, it would 
need to be contemporaneous with the 
rainfall. The discharge could not 
continue after the event any longer than 
is necest;ary. For example, once a 
flooded lagoon has been drawn down to 
the level necessary to protect the 
integrity of the lagoon (which in no case 
should be below the level of the 
freeboard necessary for a 25/24-hour 
storm), the discharge should cease. If 
the lagoon could not then accept 
additional waste from the CAFO. no 
animals that would contribute wa~te to 
the lagoon should be brought to the 
facility until additional capacity can be 
generated by properly land applying the 
waste or shipping the waste off-site. 

A discharge also would not be 
considered Lobe "caused" by the 
chronic storm if the operator 11hould 
have foreseen the event in time to 
properly land apply the waste and 
thereby have avoided an overflow or the 
need to apply wastes to saturated 
grounds. Similarly, a discharge is not 
considered to be caused by the chronic 
storm if the operator $hould have 
foreseen the event and maintained 
adequate facilities for managing the 
wastP.. Although [in the absence of more 
specific regulatory requirements) 
operators would be responsible for 
foreseeing and planning for chronic 
rainfall events, they would be liable ior 
discharges during chronic events only 
where they were not reasonable in their 
decision regarding what would be 
adequate capacity. 

An approach that would provide more 
certainty to the operator but place a 
greater burden on permitting authorities 
would be for EPA to require permit 
authorities to specify regionally-specific 

minimum free board requirements 
necessary to contain runoff from 
foreseeable chronic events. For example, 
it may be known that, in a given area, 
the free board necessary to contain the 
runoff from a 25-year, 24-hour storm . 
will not be sufficient to contain the run 
off that typically accumulates during the 
region's rainy season, especially when it 
would not be appropriate to draw down 
the lagoon by land applying wastes 
during that time. In that case, it may be 
necessary for the permit writer to 
specify a greater freeboard requirement 
that would apply to the CAFO at the 
beginning of that season. For example, 
Nebraska requires CAFOs to be able to 
capture the average rainfall for the three 
summer months. EPA notes that such 
additional permit conditions are already 
required where they are necessary to 
eliminate potential dit~<:harges that 
would cause or contribute to violations 
of state water quality standards. 

Another approach would be to require 
the operator to notify the permitting 
authority as soon as it knows that a 
discharge will occur or is occurring and 
to come to an agreement on how long 
the discharge will occur. This approach 
has several disadvantages. Because 
many facilities located in the same area 
may he experiendng the same problem, 
permitting authoJities may not have the 
resources to address several 
simultaneous requet;ts. It is not clear 
how a disagreement between the 
operator and permit authority would be 
resolved. Perhaps most importantly. this 
approach also does not address the need 
to foresee and prepare for such events 
in advance of the event. 

EPA ~olidts comment on all of these 
approaches lor clarifying when a 
discharge is considered to be caused by 
"chronic minfall," and whether 
technology guidelines are necessary in 
either section 412 or 122 to address 
discharges due to chronic rainfall. 

F. What Type of NPDES Permit is 
Appropriute for CAFOs? 

NPDES permit authorities can 
exercise one of two NPDES permitting 
options for CAFOs: general permits or 
individual permits. A general NPDES 
permit is written to cover a category of 
point sources with similar 
characteristics for a defined geographic 
area. 

1. What Changes Are Being Made to the 
General Permit and NOI Provisions? 

The majority of CAFOs may 
appropriately be covered under an 
NPDES general permit because CAFOs 
generally involve similar types of 
operations, require the same kinds of 
effluent limitations and permit 

conditions, and discharge the same 
types of pollutants. In the past. about 70 
percent of permitted CAFOs have been 
permitted under an NPDES general 
permit, and El'A expects this trend to 
continue. General permits offer a cost
effective approach for NPDES permit 
authorities because they can cover a 
large number of facilities under a single 
permit. The geograp1lic scope of a 
general permit is flexible and can 
correspond to political or other 
boundaries, such as watersheds. At the 
same time, the general permit can also 
provide the flexibility for the permittee 
to develop and implement pollution 
control measures that are tailored to the 
site-specific circumstances of the 
permittee. The public has an 
opportunity for input during key steps 
in the permit development and 
implementation process. 

EPA is proposing to clarify that 
CAFOs may obtain permit coverage 
under a general permit. See proposed 
§ 122.28(a)(2)(iii). Although section 
122.28 currently authorizes CAFOs to be 
regulated using a general permit, some 
stakel10lders have questioned whether 
CAFOs fall within the current language 
of that section. Today's propot;al would 
clarify that permit writers may use a 
general permit to regulate a category of 
CAFOs that are appropriately regulated 
under the terms of the general permit. 

A complete and timely NOJ indicates 
the operator's intent to abide by all the 
conditions of the permit, and the NOJ 
fulfills the requirements for an NPDES 
permit application. The contents of the 
NOI are specified in the general permit. 

The current regulation requires NOis 
to indude legal name and address of the 
owner and operator; facility name and 
address; type of facility or discharges; 
and the receiving stream(s). EPA is 
proposing to amend § 122.28(b)l2)(ii) to 
require, in addition: 
. • Type and number of animals at the 
CAPO 

• Physical location, including 
latitude and longitude of the production 
area 

• Acreage available for agricultural 
use of manure and wastewater; 

• Estimated amount of manure and 
wastewater to be transferred off-site 

• Name and address of any other 
entity with ~ubstantial operational 
control of facility 

• If a new facility, provide a copy of 
the draft PNP 

• If an existing facility, the status of 
the development of the PNJ' 

• If an area is determined to have 
vulnerable ground water (karst, sandy 
soil, shallow water table, or in a 
hydrologic<Jllnndscape region 1 (HLR1), 
submit a hydrologist's statement that the 
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ground water under the production area becauso they are storm water point 
of the facility is not hydrologically sources (see subsection (a)(2)(i)) and 
connected to surface water, if the because they are a category of point 
applicant asserts as such sources that involve tlte same or 

• Provide a topographic map as subst11ntially similar types of operations, 
described in 40 CFR 122.21 (f)(7), may be more appropriately controlled 
showing any ground water aquilers and under a general permit than under 
depth to ground water that may be individual permits, and otherwise meet 
hydrologically connected to surface the criteria of subsection (a)(2)(ii). Some 
water stakeholders, however, have questioned 

§ 122.21(1) requires the applicant to whether CAFOs meHt these existing 
submit a topographic map extending criteria for general permit eligillility. 
one mile beyond the facility's bounrlary Therefore, to remove any such questions 
that shows potential discharge points among stakeholders, EPA is proposing 
and ~urface water bodies in the area. to expressly add CAFOs to the list of 
EPA is proposing to include a sources that are eHgible for general 
requirement that the operator also permits. In sum, this proposed change 
identify on the topographic map any would be for purposes of clarity only; it 
ground wateJ aquilers that may be would effect no substantive change to 
hydrologically connected to surface the regulations. 
water, as well as the depth to ground 2. Which CAFOs May Be Subject to 
water. Individual Permits? EPA is proposing to require permit 
authorities to make the NOI and the Although EPA is not proposing to 
notification of PNP devHlopment or require NPDES individual permits in 
amendment available to the public and particular circumstances, the Agency is 
other interested parties in a timely proposing additional criteria for when 
manner, updated on a quarterly ba11is. general permits m11y be inappropriate 
See proposed§ 122.23(j)(2). EI'A for CAFOs. See proposed 
encourage~ St11tes to develop and use § 122.28(b)(3)(i)(G). Under the existing 
Internet-based sites as a ~upplemental regulation, the public may petition the 
moans to provide ready public access to permit authority when it believes that, 

(4) significantly exp11nding CAPOs. See 
proposed§ 122.28(b)(3)(i)(G)(i)-(iv). 
Any interested member of the public 
may petition the Director to require an 
individual permit for a facility covered 
by a general permit. Section 
122.28(b)(3). 

EPA believes tltese criteria on the 
availability of general permits for 
CAFOs are dHsirable boca use of keen 
public interest in partidpating in the 
process of issuing permits to CAPOs. 
The puhlic may participate in notice 
and comment during the dtlvtllopment 
of general permits, but once issued, 
public participation regarding facilities 
submitting notices ofintent is limited. 
On the other hand, the public does have 
access to notice and comment 
participation with regard to individual 
permits. 

EPA considered requiring all CAFOs, 
or all new CAFOs, to obtain an 
individual permit, but considered this 
potentially burdensome to permit 
autltorities. Using general permits to 
cover classes of facilities by type of 
operation, by jurisdiction, or by 
geographic boundary such as a 
watershed, offers positive 
environmental as well as administrative 
benefits. CAFO NPOES general permits, facility based on the criteria in section 

NOis, and other information. 122.28(b)(3)(i), that coveragp, under a EPA also considered identifying a 
EPA will explore ways to adapt the general pormit is inappropriate. Finally, threshold to establish when 

PRrmit Compliance System, EPA's EPA is pwposing to require the permit exceptionally large facilities would be 
national wastewater database, so that authority to conduct a public process for required to apply for an individual 
permit authorities may use it to track determining which criteria, if any, permit, such as 5,000 AU or 10,000 AU, 
CAFO compliance information. This would l'equire a CAFO owner or or by defining such a threshold as the 
information might include: NPDES operator to apply for an individual largest ten percent or 25 percent of 
permit number; facility name; facility permit. See proposed CAFOs within each sector. EPA did not 
location; latitude and longitude of the § 122.28(b)(3)(i)(G). Permit authorititls propose this approach because, as 
production of area; animal type(s); would be required to conduct this shown in table 7-9, it was difficult to 
number of animals; the name and public process and set forth its policy establish a consistent basis across 
address of the contract holdHr (for prior to issuing any general permit for sectors for making Utis determination. 
contract operations); PNJ' date of CAFOs. Permit authorities would have While EPA's cost models assume that 
adoption or, where a PNP has not yet flexibility as to how to conduct this 30% of operation!! might obtain 
been developed, the schedule for public process. individual permits, and thus such 
developing and implementing the PNP, Besides requiring a public process to thresholds arc taken into account in the 
including interim milestones. develop criteria for requiring individual cost analyses for this proposed 

EPA is proposing to clarify that permits, the proposed regulation would regulation, EPA did not believe 
CAFOs may obtain permit mvHrage also add the following CAFO-specil'ic particular thresholds would be 
under a general permit. See proposed criteria for when the Director may appropriate across all sectors or all 
§ 122.28(a)(2)(iii), which would require an individual permit: (1) CAFOs states. EPA is interested in comments on 
expressly add "concentrated animal located in an environmentally or whether it should establish a size 
feeding operations" to the list of soUI'ces ecologically sensitive aroa; (2) CAPOs trueshold above which individual 
that are eligihle for general permits. In with a history of opel'ational or permits would be required, 
tact, CAFOs are already eligible for compliance problems; (3) CAFOs that recommendations of what the trueshold 
general permits under the existing aa'e exceptionally largp, operations as should be, and data to support such 
regulations at § 122.2B(a)(2), both determined by the permit authority; and remmmendations. 

TABLE 7-9. POTENTIAL DEFINITION OF "EXCEPTIONALLY LARGE" FACILITIES 

5,000 AU 10,000 AU Top 10% (Est.} Top 25% (Est.) 
Animal sector Head Head 

equivalent equivalent Head AU Head AU 

Beef/Heifer ..................... ···-···········-····· ........... ·-······ ................ .. 5,000 10.000 11 000 11,000 3,500 3500 
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TABLE 7-9. POTENTIAL DEFINITION OF "EXCEPTIONALLY LARGE" FACILITIEs-Continued 

5,000 AU 10,000 AU Top 10% (Est.) Top 25% (Est.) 

Animal sector Head Head 
equivalent equivalent Head AU Head AU 

Dairy ........................................................................................ . 3,500 7,000 3,800 5,440 2,170 3,100 
Veal .............................. -.......................................................... . 5,000 10,000 1,500 1,500 950 950 
Swine ...................................................................................... . 12,500 25,000 9,000 3,600 5,000 2,000 
Broiler ...................................................................................... . 500,000 1,000,000 150,000 1,500 110,000 1,100 
Layer ....................................................................................... . 500,000 1,000,000 500,000 5,000 180,000 1,600 
Turkey ..................................................................................... . 275,000 550,000 100,000 1,820 55,000 1,000 

Note: Except for beef, these values are interpolations based on best professional judgement. 

EPA also considered whether 
operations that significantly expand 
should be required to reapply for a 
permit. Public concern has been 
expressed at~ to whether operations that 
significantly expand should be required 
to undergo a public pror.ess to · 
determine whether new limits are 
necessitated by the expansion. EPA 
believes, howovor, that if the general 
permit covers operations similar to the 
newly expanded operation, there would 
be no basis for requiring an individual 
permit. In section VIII above, EPA also 
has explained why it would not be 
appropriate to classify facilities that 
expand their production capacities as 
new sources. rf a member of the public 
believes that the requirements of a 
proposed general permit are not 
adequate for CAFOs above a certain 
size, it should raise that issue when the 
permit authority proposes the general 
permit and request that it be limited to 
certain size operations. As is discussed 
above, the public could also petition the 
permit authority if it believes that a 
specific facility should be covered by an 
individual permit. 

Under existing regulations the permit 
authority may modify a permit if there 
are material and substantial alterations 
to the permitted facility or activity that 
occur after the permit is issued and 
justify different permit conditions. 40 
CFR 122.62(a)(1). The public would be 
able to participate in the permit 
modification process to incorporate the 
new standards. 40 CFR 123.5(c). 

EPA is interested in comment on 
whether the above procedures are 
adequate to ensure public participation 
or whether individual permits should be 
required for any of the categol'ies of 
facilities discussed above. Specifically, 
EPA is interested in r.omments on 
whether individual permits should be 
required for (a) facilities over a certain 
size threshold, (b) new facilities; (c) 
facilities that are significantly 
expanding; (d) facilities that have 
historir.al compliance problems; or (e) 
operations that are located in areas with 
significant environmental concerns. 

3. Demonstrating No Potential to 
Discharge 

As descrihHd in section VII.C.2.d 
above, loday's proposal would require 
all CAFO owners or operators to apply 
for an NPDES permit, based on a 
presumption that all CAFOs have a 
potential to discharge pollutants to 
waters of the U . .S. There would, 
however, be one exception to this 
requirement: A CAFO owner or operator 
would not need to apply for a permit if 
it received a determination by the 
permit authority that the CAFO does not 
have a potential to discharge. It would 
be the CAFO owner's or operator's 
hurden to ask for a "no potential to 
discharge" determination and to 
support the request with appropriate 
data and information. See proposed 
§ 122.23(c) and (e). 

The term "no potential to discharge" 
means that there is no potential for any 
CAFO manure or wastewaters to be 
added to waters of the United Slates 
from the operation's production or land 
application aroas, without qualification. 
For example, if a CAFO land applies its 
manure according to a permit nutrient 
plan, it may not claim "no potential to 
discharge" status on the basis that it 
would have runoff, but any runoff 
would be exempt as agricultural storm 
wahtr. CAFOs owners or operators 
should not be able to avoid permitting 
by claiming that they already meet the 
land application requirements that 
would he in a permit-in this case, Ute 
requirement of zero discharge from land 
application areas except for runoff from 
properly applied manure and 
wastewater (see today's proposed 
effluent limitation guidelines). 
Moreover, today's proposed effluent 
limitation guidelines would include not 
only restrictions on the rate of land 
application but also a set of best 
management practices to further protect 
against inadvertent discharges from land 
applied manure and wastewater (for 
example, the requirement for 100 foot 
setbacks, consideration of timing of 
application, etc.). EPA's intention 

would be to require a pet1Tiit that 
imposes both types of requirements 
unless an operation has clearly 
established the absence of a potential to 
discharge. A CAFO's claim that it 

·already meets the restrictions on the rate 
of land application would nut ensure, as 
a permit would, that the CAFO has 
employed and is continuing to employ 
these additional management practices. 

Instead, EPA proposes to allow "no 
potential to discharge" status in order to 
provide relief where there truly is no 
potential for a CAFO's wastes to reach 
the waters. This would include, for 
example, CAPOs that are far from any 
water body, or those that have closed 
cycle systems for managing their wastes 
and that do not land apply their wastes. 
In particular, EPA believes that the act 
of land applying its manure and 
wastewater would, in many cases, be 
enough by itself to indicate that a CAFO 
does have a potential to discharge. It 
would be very difficult, in general, for 
CAFOs that land apply their wastes to 
demonstrate that they have no potential 
to di~charge (although conceivably such 
a showing could be made if the physical 
features of the site, including lack of 
proximity to the waters, slope, etc. 
warrant it). 

rt is only where there is no potential 
for a CAFO's wastes to reach the waters 
that EPA believes it is appropriate not 
to require a permit. Indeed, where a 
CAFO has domonstrated that it has no 
potential to discharge, it no longer 
qualifies as a point source under the Act 
(see Section 502(14). which defines 
"point source" to include conveyances 
such as CAFOs from which pollutants 
"are or may be" discharged). 

Under today's proposal, the burden of 
proof to show that there is no potential 
to discharge would be with the CAFO 
owner or operator, not the permitting 
authority. There would be a 
presumption that the CAFO does have 
the potential to discharge unless tlte 
CAFO owner or operator has rebutted 
this presumption by showing, to the 
satisfaction of the permit authol'ity, that 
it does not. 
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It is not EPA's intention to allow a 
broad interpretation of this provision 
but, rather, to estahlish that "no 
potential to discharge" is to be nanowly 
interpreted and applied by permit 
authorities. This provision is intended 
to be a high bar that provides an 
exemption only to those facilities that 
can demonstrate to a degree of certainty 
that they have no potential to discharge 
to the waters of the U.S. 

Today's proposal would specify that 
an operation that has had a discharge 
within the past five years cannot receive 
a determination that it has no potential 
to discharge. The Agency is not 
proposing to specify further the exact 
conditions that would indicate that a 
facility has no potential to discharge. 
However. any such demonstration 
would need to account for all manure 
generated at tho facility, specifying how 
the design of the animal confinement 
areas, storage areas, manure and 
wastewater containment areas, and land 
application areas eliminates any · 
possibility of discharge to surface waters 
or to groundwater with a direct 
hydrological connection to surface 
water. Further, the CAFO operator must 
be able to provide assurance that <Ill 
Ci\FO-generated manure and 
wastewater that is transported off-site 
are tnmsferred to a recipient that 
provides for environmentally 
appropriate handling, such as by: (1) 
land applying according to proper 
agrir:ultural practices as defined in this 
regulation; (2) obtaining an NPDES 
permit for discharges resulting from 
land application; or (3) having other 
non-land application uses. 

lf an owner or operator is able to 
demonstrate no potential to discharge <Jt 
the production area, but cannot 
demonstrate an assurance that manure 
transported off-site is being 
appropriately disposed of, the facility 
would be required to apply for a zero 
discharge permit that includes the 
record keeping requirements described 
in section Vll.E. oftoday's pro(losal. 

EPA requests comment on whether it 
should include additional specific 
criteria for determining whether a CAFO 
has "no potential to discharge," and 
what those criteria should be. The 
Agency is concerned that without more 
specific criteria, this provision could he 
subject to abuse. Therefore, EPA is 
seeking comment on whether safeguards 
are necessary to ensure that only those 
CAFOs which truly pose no risk to the 
environment are able to avoid 
permitting requirements. 

The fact that a CAFO owner or 
operator submits a request for a 
determination that the facility has no 
potential to discharge would not change 

the deadline to apply for a permit. The 
CAFO owner or operator would need to 
apply for a permit according to the date 
specified in § 122.23(1) unless it receives 
a no potential to discharge 
determination before that date. It would 
be inappropriate, in EPA's view, to 
allow otherwise-i.e., to postpone the 
deadline to apply for a permit if the 
CAFO has not yet received a 
determination on its "no potential to 
discharge" request. Under that 
approach, even Ci\FOs owners or 
op!!rators who (:ould not make a serious 
claim of "no potential to discharge" 
could apply for such a determination 
simply as a way of delaying the 
permitting process, and the process 
could in fact be dol<~ycd if permitting 
authorities ate faced wiU1 large numbers 
of such requests. We recognize that 
under the approach we are proposing, 
some CAFOs who really do have no 
potential to discharge will be forced to 
file a complete permit applkation if 
their permitting authority has not ruled 
on their request prior to the deadline for 
the permit application. However, EPA 
expects there to be few such cases, since 
we expect relatively few CAFOs to be 
able to demonstrate no potential to 
disr:harge; and in light of the problems 
of the altern<Jtive approach, EPA's 
proposed appwach seems .Preferable. 

ll is important to recogmze that if a 
CAFO receives a "no potential to 
discharge" determination but 
subsequently does have a discharge, th<Jt 
operation would be in violation of the 
Clean Water Act for discharging without 
a permit. The "no potential to 
discharge" determination would not 
identify an operation as forever <1 non
point source. To the contraty, there 
would be no basis for excluding an 
operation from the requirements for . 
point sourr:es if it meets the criteria for 
being a CAFO and has an actual 
discharge of pollutants to the waters. 
The operation, upon discharging, would 
immediately revert to status as a point 
source. 

EPA is requesting comment on 
whether the Director's "no potential to 
discharge" determination should be 
subject to the same types of 
<1dministrative procedures that are 
required for the Director's decision to 
bsue or deny a permit. That is, EPA is 
considering a requirement that, before 
EPA or the State could issue a final 
determination that there is no potential 
to discharge, the public would have the 
formal right to comment on, and EPA 
would have the opportunity to object to 
(in authorized States), the Director's 
draft determination. These procedures 
may he appropriate, for example, in 
light of anticipated public interest in the 

Director's determination. Alternatively. 
EPA requests comment on not requiring 
the Director to follow these procedures 
for public and EPA input into the 
Director's decision. EPA could conclude 
that the types of procedures U1at apply 
to permitting dedsion~ are not 
appropriate here (since the "no 
potential to discharge" determination is 
neither the issuance nor denial of a 
permit), but that the environment is 
sufficiently protected by the fact that 
any actual discharge from either the 
production or land application areas 
would be a violation of the Clean Water 
Act. Under this latter interpretation, 
EPA would not itself follow the types of 
procedures th<Jt apply to permit 
decisions (such as providing the public 
with the formal opportunity to submit 
public comments on the Director's draft 
decision) and would not require States 
to follow those procedures; however, 
States could make those procedures 
available if they chose, since they would 
be more stringent than the procedures 
required by EPA. EPA requests 
comment on which of these two 
alternative approaches to adopt in the 
final rule. 

It should be noted that under the 
thtee-tier proposal, in some cases 
owners of operations in the middle tier 
(300 AU to 1,000 AU) would not need 
to demonstrate "no potential to 
discharge" to avoid a permit because 
they would not be defined as CAFOs in 
the first instance. That is, if they do not 
meet any of the conditions under that 
regulatory option for being defined as a 
CAFO (insufficient storage and 
containment to prevent discharge, 
production area located within 100 feet 
of waters, evidence of discharge in the 
last live years, land applying wit110ut a 
PNP, or transporting manure to an off
site recipient without appropriate 
certification) then they would not be 
subject to permitting as CAFOs. (They 
could, however, still be subject to 
NPDES permitting as other, non-CAFO 
typos of point sources, as discussed 
elsewhere in this preamble.) 

4. NPDES Permit Application Form 2B 
EPA is proposing to amend the 

NPDES permit application form 2B for 
CAFOs and Aquatic Animal Production 
Facilities in order to reflect U1e revisions 
included in today's proposed 
rulemaking, and in order to facilitate 
consideration of the permit application. 
EPA is proposing to require applicants 
for individu<1l CAFO permits to submit 
the following inlormation: 

• acreage available for agricultural 
use of manure and wastewater; 

• estimated amount of manure and 
wastewater to be transferred otT-site. 
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• name and address of any person or 
entity that owns animals to be raised at 
the facility. direct!! the activity of 
persons working at the CAFO, specifies 
how the animals are grown, fed, or 
medicated; or otherwise exercises 
control over the operations of the 
facility, in other words, that may 
exercise substantial operational control. 

• provide a copy of the draft PNl'. 
• whet11er buffers, setbacks or 

conservation tillage are implemented to 
protect water quality. 

• On the topographic map required 
by Form 1, identify latitude and 
longitude of the production area, and 

identify depth to ground water that may 
be hydrologically connected to surface 
water, if any. 

See proposed§ 122.21(i)(l). 
The existing Form 28 currently only 

requires: whether the application is for 
a proposed or existing facility; type and 
number of animals in confinement 
(open confinement or housed under 
roof); number of acres for confinement 
feeding; if there is open confinement, 
whether a runoff diversion and control 
system has been constructed and, if so, 
indicate whether the design basis is for 
a 10-year, 24-hour storm, a 25-year, 24-

hour storm, or other, including inches; 
number of acres contributing to 
drainage; design safety factor; name and 
official title, phone number, and 
signature. ln addition,§ 122.21(t) of the 
current NPDES regulation requires 
applicants to submit a topographic map 
extending one mile beyond the facility's 
boundary that shows discharge points 
and surface water bodies in the area. 

EPA is proposing to update form 2B 
and requests comment on what 
information should be required of 
applicants for individual permits. 
BILLING CODE 656G-So-P 
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Sae lhe instru~all$ on fie reYe~M. DRAFT· 11!00 

B. LEGAL OESCRIPllON OF FACILITY LOCATION 

0 1. ExiSting Facility 

0 2. Proposed Facility 

1. Does an entity olller than ltle applicant direct the activity or perrons worlllng allha facility identified in Form 1 0 No 0 Yes 
and I. B.? 

2. Does an eotily other !han lhe applicant own tile animals at the facilty identified in Form 1 and I. B.? 0 No o Yes 

3. Does an entity other than tho applicant specify how ths animals at the fllcility identified in 1.8. are grown, led or 
medicated? o Na o Yes 

4. H yes was the answer for quesUons 01, 02, or 03, v.tlat is the name and address of the reapooslble entity? 
RespoASible Responsible 
EnUty Name: Entity Address: 

1. TYPE 
How much manure is generated Blllluahy by the faciity? 
__ tons 

1---------l--.....!~~~~L-1--~~!!B~E.__-Jz. Is manure generated by the CAFO land applied? 

DYes oNo 

II Yes, flow many acres of land under lhe control of the 
aJll)lk:ant are available lor applying the CAFOs 
manure/wastewater? ___ acres 

3. Is manure generated by 1he CAFO transferred to Olf·Site 
t;:;-r;:;~-.wiUQ;;a:nF~W."Fi::n;:;w:;;:n;:;:-;ru;:~i'ili~--------j recipients? o Yes o No. If yes, what is the estimated 

quanHty translerled annually? __ tons 

o Yes (complete Items 1, 2, & 3 below) o No (go to section IV,) 

1. What Is the lleSign basis lor the oootrol system? o a. 10 year, 24-Hour Storm (specify inches__) o b. 25 year, 24-Hour Storm (specify incnes _J 
o c.Other(speeily inchts a"d type. _ ________ ___ _ ____ ...J 

2, Report the number ol acres of contributing drainage. ___ acres. 

3. 

Has a certified PNP been developed and Is being Implemented for the facility? o Yes o No 

II yes, tne applicant is to ilclude a copy ollhe PNP wilh lhe application. 

II No, wllen >MI the certified PNP be deYeloped and ~nted. Date: . A dlaft Pt.'P must ba submiltad willllh~ applica6on that, a1 a 
minirrPJm, demonstrates thatther1 ls adequilt$ 1and available to the CAFO operator to comply with the land application proviaions of 40 CFR Pal1 412 or 
describes an al!emative to that Is 

Please check any of the following oonseNaUon practil:il5 tnat are being lmplament&d at the facility to conlrol runoff and protect water quality. 

3047 
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Ill. CONCENTRATED A0UA11C ANIMIII. PRODIICnON FACIITY CHARACTERisTICS 
A. For eacl! outfall give lhe maximum dally l!ow, maximum 3o-day flow, alld lhe e. lndfcate lha total number ol ponds, racewaya, aod similar structur&S In your 

long·!erm average flow. facility. 
2. Flow (QSIIOflS per d8 t) 1. Ponds 12. Raceways 13. Other 

1. Outfall No. 
a. Maximum Daily b. Maximum so c. I.Oilg Term 

Day 1\verage 
C. Provlaelhename of the reQ!iving watet and 11\e source or water used by your 
facilty. 
1. Reoell'lng Water ,2. WaterSou~ 

0. Usl tile species of fish or a,qcJallc animals held and led at your facillty, For each ~p~II!S. giva lhe lotal welgbt prodUced tlf yoor fecnity per year in pounds of 
halveslable weight and also givelhe maximum wel!lhl present at anv. one lime 

I . Cold Water SPOCies 2. Warm Water Species 

a. $peel$$ 
b. tlalvestsb!e Wel~tlll (J)OWio'&l a. Species 

b. Hal\lestable Weigh! (pounds) 

(1}T olal Yea~y {2)Maximum (1) Total YearlY (2)Maxlmum 

E. Report 11\e total pounds of !OOCI fed ou~ng 1he calendar monln or maxrmum 
f&edlng. 

1. Month 2. Pounds of Food 

W. CEJmFICATION 
I C<!ftify under pellalty of law th/1/llla!'E' pllfSonlllly 9xamined JJnd am famYierwitll the infcrmatk!n ~l>mllted Itt INs appllca~on 11M 811 aNachm8111$ and 11141, based oo 
my inquif}' ollhoss itldividua/s immediately tesponsiblelor obtaining /he lnlormalion, t believe that ffr6 information is 11ue, accurate lll1d complete. I am aware I hill 
fhllrs a111 signifiClllll pe/l8/li9S for SIJbmflllng false inf(llm8/lon, ifll:ludl~ ltle possibility of finB and imp<isonmenl. 
A. Na.me and Official Title lpiinl or typll} 11. Phone No. (.area code aJ1d no.) 

C. Signalure 0. Date Slgne" 
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INSTRUCTIONS 

G•neral Item I~ 

'Thill folm must be c:omplebod by 1111 epplleanta who check "yes" ta Hom 11-8 Check any of the ideolified conservation practices thai are being Implemented at 
in Fonn f. Not all animal leading operadons Gr fish lanns ere requirw lo oblllfn tile lacllil)l to control runoH and protect weter qualily. 
NPOES penn Its. Exclusions ara based on size and OCCIJrcence or discharge. Sao llllmlll 
111e descnpllon of lhese &lalulory and regulatory exclusions 1~ the Genttal 
lnslructkin& that aooornpany Fonn t. Supply all information n Item Ill~ you checla!d (2) in Item f·A. 

For aquatic aninal production facilities, lh6 size cutoff$ ace based on whelher lhe Item 111-A 
species are warm water or ~<I weler, on the production weight per year in 

Outtalls should be numbered 1o CClr&sp~ w~h 11\e mllP aubmiued in Hem XI of harvesWlle pounds, and on lhe 1J11ount Gl leed01g in pounds of food (far oo/d 
waiSr species). Also, ladliti41s which discharge 1853 tl'lan 30 days per year, or on}f FCIII!I 1 Veii.JN gi'llln !Or !low should be rep/llsenJatille of your nolll'll!l operation. 
dlnirJg peliods ol excess runolf (lorwatm W4teffish)are not required to have a The rnWmiJfll ddy llow is the maximum measured 1\ow OCCIJrring over a celender 
permit dey. lNt mamun 304ay 8ow is the <M~Iilge ot mea3Ured daiy flows CJVet the 

Ae!tr to the Farm 1 instfUCiians lo determine where to f. .. 1hls form. 
calendar month ol hlgl\ast liow. The ior(tlemla1101age now is lhe avernge ol 
mea!llf& daty llows over a calendar year 

llemi·A 
See ll\e note abo11B and lh6 GenBral11191rur:Wns whicll accompany Foom1 lo b9 111mii~B 

sure thai your lacillly is a 'ooncenlrallld animal feeding op&ra~on· (CAFOJ. Give the total.number t>l diSCillte ponds or raceways In you factlfly. Under "other." 

llrlmFB give a daSCiiptive nam& of aoy $lrvcture which is not a pond or a raceway bul 

Use this space to give a complete legal description ot your !aci~lies localion 
which results in discharge to walen~ of llle United Stares. 

inCluding nama, address. aNI lat11udellongltvde. Item IIJ.C 
Item I.C Usa names for the receiving water and ~urce of water v.illch oonespond to 1118 
Check 'proposed • if your facility Js not now In operation or do&s not currently meet 
the definilioo of a CAFO In acoordanc8 willlthe infGmliijon found n tile General 

map submined in Item XI of Form 1. 

Instructions lhat accompany Form 1 ttemii~D 

lteml-0 The names ol fish specie' should be ~er. ccmmon. or scien~lic names as given 

lNt appkanl tnJS\ aMV<er t~Uellicrls 1.0. 1·3 to pl1l'l~ itllonnalion r:ooceml1g in special Pvblicel'on No.6 ollha American FisheM5 Soc:iety. 'A Ust or Connon 

wt.elhe! an en'itV o1hsr 1han llle apjlllcanl e~s illbslarrtial operalional comrd and Sr:lenlfic Nan19s ol f151tes from the Unllod Slnlas and Canada.' Tlle IJe1re$ 

o>w the facit1y. H 1he answvr is yes to any of lhe questions wnlaned n llem 1.0. given lor IolBI welgl'd pnxMad by )'Our la(jjy p&r yaar and the II18Ximum Wlllghl 

!he neme and address o! 1he en1lty are to be pRMtled by the appUcant. presenl at any one ~me shoUd be representatiVe of your normal operation. 

llemll lt.m II~E 

S\.wtj alllnlonnallon In ham 1111 you checked (1) in Item l·A. The value given for mi!XImum monthly pounds ollood should be repreaenlallva of 
your normal operation. 

lllmii·A 
ltamiV 

Give the mam-.um number or each t)pe or animal in cpecl COI1finement or housed 
The Clean Water Aci provides for severe penallia& lor submitting !alae inlormatton under roof (aflher par11alfy or ID!ally) which are held at yourl~cillty lor a total ol45 

day& or more In any 12 month period. on Ill is applicaton torm. 

Use the following ~0/tes for types of animal: Soclloo 30~2) ofl~e Clean Water Act provides that 'Any pecsoo who knowingly 

Matwe Dairy Cattle; Vaal; Ca"e (otherltlan malure dairy or Yea~; 
makes any raJsa Slrllement, representati011, or celtifica~on In IJ/'Ij 

SWfne (rr.er 25 l<ilogr11!14): Swille (less than 25 ldlograms); Horses; a~llcation, ... sl'lall upon COII'oicliGn, be punislled by a nne ol no more tl'lan 

Slleep or Lambs; Turk8ys.; Clllckens (U~ He~roilers); OI!Cks. $10,1100 or by Imprisonment for nol more 111an aix months, « both.' 

l!em ll-6 

Pravlds Ills ID!al amount of manure generated anrrual y by the lac:f.ity. f ·tdtrtl ntglllatlonl re~~ulreltlt ett11ftcadon to bltl9111d • lollawa: 

IGentlfy ~ manwe generated by the lacilily Is to be land applied and the 
n..-rtber ol acres, under tha oonttOI o! the CAFO opera101, suitable for 

A. For ooipOra6on, by a principal e~WCUIIve offtcer of 11 188&1 the level of e~lfca1ion. If lhe answar 10 ques1ioll 3. Is yes, provide lhe esrwnated 
amual qua nifty of manure and wastewatar that 1he applicanl plans to 'lice president; 

lnln&fer ofl~fte. B. for a pa~nership or sole p{()ptietorsllip, by a general panner or !lie 

ltolnii.C 
proprietor, respadiYely; or 

C. For a mvnidpafily, Stare, Federal, or olher public lacill!y, by either a 
Provide the tolal nutriler of animals oonflned at the facility. principale~eoulive oflicer or ranking erected official. 

ttamlf-0 

Gi~e ontj llle area used for the animal confinement or !Geding facility. Do not Ptptr flacluetlon Act NoU;e 

include any area used lor growing or operalilQ flied. 

lltm IJ.£ Tha Publl~ Nportfng burden lor 1111& collec1Jon of lnbmatlcn 

Cllecll "yes" ~ fi!IY system for c:of,eCiion olrwtoll has bean conwvcted. Supply lhe 
eallm-*1 to avtra:(1414 b01m per reeponae.. Thl5 ~llrllate lnlllulln 
time lor rt'iiawing lrmrucllone, tearchlng uiellng dill tou~a. 

ln!Ormatiotl under (1), (l), end (3) to lhe besl ot)'OUI' knowledge. fdlerlng 1nd maintaining the nMded dalt, 1nd completing and 
Item 11-F NYinlnglha c:offectlon of Information. Sind cornmenls regarding 

Provide lnlormalion concamfng lhe status of the de'lelopment or a e&tlilled PNP for 
the burden eetim.-01 any other ••peel of thlt eolleellon of 
lnformt1tlon to the ehlef, Information Polley B111nch (PM--223}. U.S. 

the fadity. (Nols: lor new facilitias tfla cartilled PNP must be induded with Form Envlroni1Wlt.l Prol8ctlon Agency, 1200 Pellnsytvenla Ave., NW, 
28.) In 1l1ose cases ~ere lhe cer1illed PNP has nol been compl81ed, provide a WuhlngiDn, OC 20460, and the Otflca or lnlormlllon and Ragulatory 
draft PNP 8l1d •n a&llmated completion dale. The dran plan lll.lst, ala minimum, Affalrt, omca of Menagsment and Budget, W11hlngtor1, DC 20603, 
demonstrate that there Is adequate land available to tile operator tG comply \\4ih m1rlced AltenUon: Pet~ Oflloer lor EPA. 
lhe land appication provisions ol 40 CFR PM 412 or descrille an altemaUve to 
land apfllleadon that the opararor Intends tD itr¥~1ement. .,.HDRAFT- I 1100"'•• 

BtLlr NO CODE 65611-!!1)-C 

It is anticipated that as a result of the 
requirement that all CAFOs have a duty 
to apply, there will be a large number 
of CAFOs applying for NPDES permits. 

Some of these operations represent a 
greater risk to water quality than others. 
In order for the permit writer to 
prioritize NPDES permit writing 

activities based on the risk to water 
quality, Section C is being proposed to 
add to Form 2B as a screening 
mechanism. Those facilities without 
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buffers, setbacks, or conservation tillage 
potentially pose a greater risk to water 
quality; therefore Ute permit writer 
could usc this information to develop 
and issue NPDES permits to these 
facilitiP.s on an experlitP.d hasis. 

VIII. What Changes to the Feedlot 
Effiuent Limitations Guidelines Are 
Being Proposed? 

A. Expedited Guidelines Approach 

EPA has devHloped today's proposed 
regulation using an expeditod 
rulernaking process which relies on 
communication between EPA, the 
regulated community, and other 
stakeholders, rather than formal data 
and information gathering mechanisms. 
At various stages of information 
gaUtering. USDA personnel, 
representatives of industry and the 
national trade associations, university 
researchers. Agrkullural Extension 
agencies, States, and various EPA offices 
and oUter stakeholders have presented 
their ideas, identified advantages and 
disadvant<Jges to various approaches, 
and discusstld their prHferrtld options. 

EPA encourages fUll public 
participation in commenting on these 
proposals. 

B. Changes to Effluent Guidelines 
Applic:ability 

1. Who is Regulated by the Effluent 
Guidelines? 

The existing effluent guidelines 
regulations for feedlots apply to 
operations with 1,000 AU and greater. 
EPA is proposing to establish effluent 
guidelines requirements for the beef, 
dairy, swine, chicken and turkey 
subcategories tltat would apply to any 
operations in these subc<Jtegories that 
are defined as a CAFO unrler Hither the 
two-tier or three-tier structure. Also as 
discussed in detail in Section VH.B.3, 
EPA is also requesting commHnt on an 
option under which the eft1uent 
guidelines proposed today would not be 
applicable to facilitiP.~ under 1,000 AU. 
Under this approat.:h, AFOs below this 
threshold would be permitted based on 
an altern<Jte set of effluent guidelines, or 
the best profe~t;ional judgment of U1e 
permit writer. After evaluating public 
comments EPA may decide to consider 
this option. At that time EPA would 
devP.lop and make available for 
comment an analysis of why it is 
appropriate to promulgate different 
effluent guidelines rHquirements or no 
enluent guidelines for CAFOs that have 
between 300 and 1,000 AU as compared 
to the Hffiuent guidelines for operations 
with greater than 1,000 AU. 

EPA also proposes to establish a new 
subcategory that applies to the 

produdion of veal cattle. Veal 
production is included in the beef 
subcategory in the existing regulation. 
However, veal production practices and 
wastewater and manurP. handling are 
very different from Ute practices used at 
beef feedlots; therefore, EPA proposes to 
establish a separate subcategory for veal. 

Under thtl three-tier structure the 
proposed effluent guidelines 
requirements for the beef, dairy, llwine, 
veal and poultry subcategories will 
apply to all operations defined as 
CAFOs by today's proposal having at 
least as many animals as listed below. 
200 mature dairy cattle (whethor milked 

or dry); 
300 veal; 
300 cattle other than mature dairy cattle 

or veal; 
750 swine weighing over 55 pounds; 
3,000 swinP. weighing 55 pounds or less; 
16,500 turkeys; or 
30,000 chickens. 

Under the two-tier structure, the 
proposed requirements for the beef, 
dairy, swine, veal and poultry 
subc:ategoriP.s will apply to all 
operations defined as CAFOs by tod<Jy's 
proposal having at least as many 
animals as listed below. 
350 mature dairy cattle (whether milked 

01' dry); 
500 veal; 
500 cattle other than mature dairy cattle 

or veal; 
1,250 swine weighing over 55 pounds; 
5,000 swine weighing 55 pounds or less; 
27,500 turkeys; or 
50,000 chickens. 

EPA is proposing to apply the Effluent 
guidelines requirements for the beef, 
dairy. veal, swine, chicken and turkey 
subcategories, to all operations in these 
subcategories that <Jre defined as CAFOs 
undtlr eithHr of today's proposed 
permilling scenarios. Operations 
designated as CAFOs are not suhject to 
the proposed effluent guidelines. 

EPA is proposing to renamtl the 
Effluent Guidelines Regulations, which 
is entitled Feedlots Point Source 
Category. Today's proposal changes the 
namHto the Effluent Guidelines 
Regulation for the CAFOs Point Source 
Category. EPA is proposing this change 
for consistency and to avoid confusion 
between who is defined as a CAFO 
under Part 122 and whether the Effluent 
guidelines apply to the opHration. 

EPA is not proposing to revise the 
Effluent guidelines requirHments or the 
applicability for tlte horses, sheep and 
lambs and ducks subcategories even 
though the definition of CAFO for these 
subcategol'ies is changing as described 
previously in Section VII. Those sectors 
have not undergone the same level of 

growth and consolidation that the other 
live11tot.:k sectors have experienced in 
the past 25 years. In 1992, an estimated 
260 f<Jrms in these SP.ctors were 
potentially CAFOs based on size, and 
relatively few of these operations were 
P.xpeded to maintain horses or sheep in 
confinement. Finally, the CAFOs in 
these sectors have not been identified as 
significant contributors of wastewater 
pollutants that result in water quality 
impairment. 

EPA has evaluated the technology 
options described in this section and 
evaluated the economic achievability fur 
these technologies for all operations 
with at least as many animals listed 
above for both the two-tiP.r and three-tier 
NPOES structures. The technology 
requirements for operations defined as 
CAFO~ under the two-tier structure are 
tlte same requirements for operations 
defined as CAFOs under the three-tier 
struc..:ture. Therefore for the purpose of 
simplifying this discussion and 
emphasizing the differences in 
technology requirements for thA various 
technology options, the following 
discus.<1ion will not di.-;tinguish between 
the two CAFO definition scenarios. For 
more discussion of the costs and 
diffetences in costs between the 
different CAFO definition scenarios, 
refer to Section X of this preamble or the 
EA. For dist.:ussiun uf the benefits 
achieved for the different technology 
options and scenarios, refer to Section 
XI of this preamble. 

EPA proposes to make the Effluent 
guidelines and st<Jndards applicable to 
those operations that are defined as 
CAF'Os as described previously under 
Section VH. EPA is not proposing to 
apply thtl Effluent guidelines to those 
operations that fall below the proposed 
thresholds but are still designated as 
CAFO:;. As described in Stlction Vll, 
EPA anticipates that few AFOs will be 
designated as CAFOs and that these 
operations will generally be designated 
due to site-specific conditions. 
Examples of these conditions could 
include, not c<Jpturing barnyard runoff 
which runs directly into U1e stream, or 
siting open stockpiles of manure 
inappropriately. EPA bolieves that 
establi~hing national technology based 
rHquirements for designated CA.FOs is 
not efficient or appropriate because 
historically a small number of facilitios 
has been designated and facilities which 
are designated in the future will be 
designated for a wide variety of reasons. 
EPA believes U1at a permit will best 
control poJlutant discharges from those 
operations if it is based on the permit 
writer's hest professional judgment and 
is tailored to address the specific 
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problems which caused the facility to be 
designated. 

EPA is proposing to make substantial 
chonges to the applicability for 
ch ickens, mixP.d animal operations and 
immatnre animals as described below. 

Chickens. The current regulations 
apply to chicken operations with liquid 
m~tn\Jre handling systems or continuous 
flow watering systems. Unlimited 
continuous flow watering systems have 
been replaced by more efficient systems 
for providing drinking water to the 
birds. Consequently, many mate 
permitting a\Jthorities and members of 
the regulated community contend th11t 
the existing effluent guidelines do not 
apply to most broiler and laying hen 
operations, despite the fact that chicken 
production poses risks to surface w1:1ter 
and groundwater quality from improper 
storage of dry manure, and improper 
land application. EPA is proposing to 
clarify the effluent guidelines to ensure 
coverage of broiler and laying hen 
operations with dey manure handling. 
The proposed applicability is identical 
to the definition of chicken CAPOs 
described in Section VII.C.:.!.f. EPA is 
thus proposing to establish effluent 
guidelines for chicken operations that 
use dry manure handling !jystems 
regardless of the type of watering system 
or manure handling system used. EPA is 
using the term chicken in the regulation 
to indude laying hens, pullets, broilers 
and other meat type chick1ms. Sec 
St!ction vn for more details 0 11 the 
proposed applicability threshold for 
chickens. 

Mixed Animal Types. Consistent with 
the proposed changes to the definition 
of CAFO as described in Section 
Vll.C.2.b, EPA is proposing lo eliminate 
the calculation in the existing regulation 
that apply to mixed animals operations. 

Immature Animals. EPA is proposing 
to apply technology based standards to 
swine nurseries and to operations that 
confine immature dairy cows or heifers 
apart from the dairy. EPA currently 
applies technology based st;mdards to 
operations based on numbers of swine · 
each weighing over 55 pounds. Modern 
swine production has a phase of 
production called a nursery that only 
confines swine weighing undHr 55 
pounds. These types of operations are 
currently excluded from the technology 
basod standards, but are increasing in 
both number and size. Therefore, EPA 
proposes to establish technology based 
standards to operations confining 
immature pigs. Under the two-tier 
stmcture EPA proposes to establish 11 
threshold of 5,000 immature pigs or pigs 
weighing 55 pounds ur h~ss. Under the 
proposed three-tier structure operations 
that confine between 3,000 nnd 10,000 

immature pigs could be defined as 
CAFOs and all operations with more 
than 10,000 immature pigs would be 
CAFOs. EPA also proposes to establish 
requirements for immature heifers when 
they are confined aport from the dairy, 
at either stand alone heifer operations 
similar in management to boef feedlots, 
or at cattle feedlots. Therefore EPA 
proposes to include heifer confinement 
off-site from the dniry under the beef 
feedlot subcategory. and today's 
proposed technology standards for beef 
feedlots would apply to those stAnd 
alone heifer operations defined as 
CAFOs. Also any feedlot that confines 
heifers along with cattle for slaughter is 
subject to the beef feedlot reguirements. 

EPA is proposing to estabhsh a new 
subcategory ior the effluent guidelines 
regulations which applies to veal 
operations. The exi11ting regulation 
includes VP.IIl production in the beef 
cattle subcategory. EPA is proposing to 
create a distinct subcategory for veal 
operntions because these operations usc 
different production practices than 
other operations in the beef subcategory 
however, we are proposing to retain the 
sized threshold that pertained to veal 
while included in the beef subcategory. 
Veal operation11 maintain their animals 
in confinement housing as opposed to 
open outdoor lots as moll t beef feedlots 
operate. They also manage their manure 
very differently than typical operations 
in the beef cattle subc~ttllgory. Due in 
l11rge part to the diet the animals are fed . 
the manure has a lower solids content 
and is handled thl'Ough liquid manure 
handling systems, such as lagoons, 
whereas beef feedlots use dey manure 
h11ndling systems and only collect 
stormwater runoff in retention ponds. 
EPA is proposing to definfl a veal CAFO 
as any veal operation which confines 
300 veal cal veil or greoter under the 
three-tier structure, or 500 veal calves or 
greater undor two-tier structure. 

C. Changes to Effluent limitation~~ and 
Standards 

I!:!' A is today proposing to revise BAT 
and new source performance standards 
for the beef, dairy, veal, swine and 
poultry subcategorie.~. EPA is proposing 
to establish technology-based 
limitations on lond application of 
manure to lands owned or operated by 
the CAFO, maintain the zero di!ichHrgc 
standard and e8tHblish management 
practices at the production area. 

1. Current Requirements 
The existing regulations, whic:h 11pply 

to operations with 1,000 AU or greater, 
require ~ero discharge of wa11tcwater 
pollutants from the production area 
except when rainfall events, either 

chronic or catastrophic cause an 
overflow of proceaa wastewater from a 
facility designed, constructed and 
operated to contain all process 
generated wastewaters plus runoff from 
ll 10-year, 24-hour event under the DPT 
requirements and a 25-year, 24-hour 
event under the BAT and NSPS 
requirements. In other words, 
wastewater and wastew~tter pollutants 
are allowed to be discharged as the 
result of a chronic or catastrophic 
rainfall event so long as the operation 
has designed, constructed and operated 
a manme ~torage and/or runoff 
collection system to contain all process 
generated wastewater, including the 
runoff from a specific rainfall event. The 
effluent guidelines do not set. discharge 
limitations on the pollutants in the 
overflo w. 

2. Authority to Establish Requirements 
Based on Best Managemont Practices 

The regulations propose d today 
establish a zero discharge limitation and 
include provisions requiring CAFOs to 
implement best management practices 
(BMPs) tn prevent or otherwise contain 
CAFO waste to meet that limitation at 
the prorluction area. The regulations 
also establish non-numeric effluent 
limitations in the form of other BMPt~ 
when CAFO wasto is applied to land 
under the control of the CAFO owuor or 
operator. For toxic pollutants of concern 
in CAFO waste,llpecifk.ally cadmium, 
copper, lead, nickel, zinc and arsenic, 
EPA is 11\Jthorized to establish BMPs for 
those pollutants under CWA section 
304(e). EPA also expects reductions in 
convention11l and nonconventional 
water pollutants as a result of HMPs. To 
thfl flxtent these pollutants are in the 
waste st.reams subject to 304(e), EPA has 
authority under that section to regulate 
them. EPA 11lso has independent 
authority under CWA sections 402(a) 
and 501(a) and 40 CFR 122.44(k) to 
require CAFOs to implement BMPs for 
pollutants not subject to secti on 304(e). 
in addition, EPA has authority to 
establillh non-numeric effluent 
limitations guidelines, such as the BMPs 
p roposed today, when it is infeasible to 
establish numeric effluent limits. 
Finally, EPA is authorized to impose the 
BMP monitoring requirements under 
section :.!OI:l(a). 

Production Area. l:iP A ha11 determined 
that the BMPs for the production area 
are necessary becan11e the requirement 
of zero discharge has historically not 
been attained. As described in Section 
V, of this preamble, there are numerous 
reports of di11chargcs from CAFOs that 
are unrelated to storm events which 
would be less likely to occur if the 
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proposed BMPs described below were 
required. 

Section 304(e) provicles that "(t]he 
Administrator, after consultation with 
appropriate Federal and State agencies 
and other interested persons, may 
publish regulations, supplemental to 
any effluent limitations specified undor 
(b) and (c) of this section for a class or 
r:ategory of point sources, for any 
specific pollutant which U1e 
Administrator is chargecl with a duty to 
regulate as a toxic or hazardous 
pollutant under sP.ction 1317(a)(1) or 
132t of this title, to control plant site 
runoff, spillage or leaks, sludge or ~vaste 
disposal, and drainage from raw 
material storage which tlte 
Administn•tor determines are associated 
with or ancillary to industrial 
manuf11cturing or treatment process 
within such class or calegol'y of point 
sources and may contrihute significant 
amounts of such pollutants to navigable 
waters." § 304(e). There are studies 
showing the presence of a number of 
listed metals in animal manure. 
Numerous sources such as the American 
Society of Agricultural Engineers, and 
Universities such as North Carolina 
State University have acknowledged the 
presence of metals in manure. Metals 
are present in the manure because they 
are added or present in the animal feed. 
EPA has estimated metal loadings being 
applied to land hefore and after this 
regulation would take effect. Although 
the conceni.J·ation of metals present in 
untreated manure are less than the 
limits for metals established in EPA's 
biosolids regulations (40 CFR Part 503), 
EPA still anticipates that there would be 
a substantial reduction in pollutant 
loadings reaching the edge ofthe J1eld 
through use of the land application 
practices included in today's proposal. 
See the Development nocumcnt for 
more discussion. 

EPA's authority to require these BMPs 
doe~ not require a determination that 
the taxies present in CAFO waste are 
significant. The federal courts have held 
that EPA has extensive authority to 
carry out its duties under the Clean 
Water Act: 

EPA is not limited by statute to the 
task of establishing effluent standards 
and issuing permits, hut is empowered 
by section 501(a) of the Act to prescribe 
regulations necessary to carry out its 
functions under U1e Act. 33 U.S.C. 
§ 1361(a). It is also clear that permissible 
conditions set forth in NPDES permits 
aa·e not limited to establishing limits on 
effluent discharge. To the contrary, 
Congress hus seen fit to empower EPA 
to prescribe as wide a range of permit 
conditions as the agency deems 
appropriate in order to assure 

compliance with applicable effluent 
limits. 33 U.S.C. § 1342(a)(2); see also 
id. § 1314(e). NRDCv. EPA, 822 F.2d 
104, 122 (D.C. Cir. 1987). 

This authority operates independent 
of soction 304(e). EPA's authority under 
section 402(a)(2) to establish NPDES 
permit conditions, including BMPs, for 
any pollutant when such conditions are 
necessary to carry out the provisions of 
the statute has been further 
implemented through regulations at4U 
CFR 122.44(k). Although a requirement 
to establish and implement BMPs of the 
type proposed in this regulation could 
be imposed on a case-by-case basis, EPA 
has decided to promulgate this 
requirement on a categorical basis for 
those facilities which are CAFOs by 
definition. In light of the more than 
twenty years of experiem;e with the 
regulation of CAFOs and their failure to 
achieve the zero discharge limit 
originally promulgated, EPA has 
determined that certain management 
practices ore necessary to ensure that 
the zero discharge limit is actually met. 
The stated goal of the Clean Water Act 
is to eliminate the discharge of 
pollutants into the Nation's waters. 
CWA section 10l(a)(l). EPA has 
determined that these BMPs, by 
preventing or controlling overflows, 
leaks or intentional diversions, are an 
important step toward that goal. 

Finally, EPA has authority to impose 
monitoring and recordkeeping 
requirements under section 308 of the 
Act. As described below EPA is 
proposing to require that CAFOs 
periodically sample their manure and 
soils to analyze for nutrient content. 
This is necessary to both determine 
what is the appropriate rate to land 
apply manure and to ensure that the 
application rate is appropriatfl. The 
proposed rule would also require 
CAFOs to conduct routine inspections 
around the production area to ensure 
that automated watering lines are 
functioning properly, and to ensure that 
the manure lovol for liquid systP.ms is 
not threatening a potential discharge. 
The CAPO would also maintain records 
that document manure application, 
including equipment calibration, 
volume or amount of manure applied, 
acreage receiving manure, application 
rate, weather conditions and timing of 
manure application, application 
method, crops grown and crop yields. 
Those records will provide 
documentation that tJte manure was 
applied in accordance with the PNP and 
has not tesulled in a discharge of 
pollutants in excess of the agricultural 
use. EPA has determined that these 
practices are necessary in order to 
determine whether an owner or operator 

of a CAFO is complying with the 
effluent limitation. Establishment and 
maintenance of records, reporting, and 
the installation, use and maintenance of 
monitoring equipment are all 
requirements EPA has the authority to 
impose. 33 U.S.C. § 1318(a). 

Land Application Areas. For the land 
application areas of a CAFO, EPA is 
proposing a nonnumeric effluent 
limitation consisting of best 
management practices. The D.C. Circuit 
has concluded that "[w)hen numerical 
effluent limitations are infeasible, EPA 
may issue permits with conditions 
designed to a·educe the level of effluent 
dischRrges to acceptable levels." NRDC: 
v. Costle, 568 F.2d 1369, 1380 (D.C. Cir. 
1!>77); 40 CFR 122.44(k)(3). EPA has 
determined that it is infeasible to 
p,:;tablish 11 numeric effluent limitation 
for discharges of land applied CAFO 
waste and has also determined that U1e 
proposed BMPs are the appropriate ones 
to reduce the level of discharge from 
land <~pplication areas. 

The proposed llMPs constitute the 
effluent limitation l'or one wastestream 
from CAFOs. The statutory and 
regulatory definition of "effluent 
limitation" is very broad-" any 
restriction" imposed by the permitting 
authority on quantities, discharge rates 
and concentrations of a pollutant 
discharged into a water of the UnitP.d 
States. Clean Water Act § 502(11), 40 
CFR 122.2. Neither definition requires 
an effluent limitation to be expressed as 
a numeric limit. MOl'eover, nowhere in 
the CWA does the term "numeric 
eftluent limitation" even appear and the 
courts have upheld non-numeric 
restrictions promulgated by El' A as 
effluent limitatinns. See NRDGv. EPA, 
656 F.2d 768, 776 (D.C. Cir. 1981) 
(holding that a regulation which allows 
municipalities to apply for a variance 
from the normal requirements of 
secondary sewage treatment is an 
"effluent limitation" for purposes of 
review under§ 509(b): "[Wihile the 
regulations do not contain specific 
number limitations in all cases, their 
purpose is to prescribe in technical 
terms what the Agency will require of 
section 1311 (h) pRrmit applicants."). 
Thus, the statutory definition of 
"effluent limitation" is not limited to a 
single type of restriction, but rather 
contemplates a range of restrictions that 
may be used as appropriate. Likewise, 
the legislative history does not indicate 
that Congress envisioned a single 
specific type of effluent limitation to be 
applied in all circumstances. Thea·elofe, 
EPA has a largo degree of discretion in 
interpreting the term "effluent 
limitation," and determining whether 
an effluent limitation must he expressed 
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as a numeric standard. EPA has defined 
BMPs liS "schedules of activities, 
prohibitions of practices, maintenance 
procedures, and other managHmfmt 
practices to prevent or reduce the 
pollution of waters of the United 
States." 40 CFR 122.2. A BMP may take 
any number of forms, depending upon 
the problem to be addressed. Because a 
BMP must, by definition, "prevent or 
reduce the poll uti on of waters of the 
United States," the practices and 
prohibitions a BMP embodies represent 
restrictions consistent with the 
definition of an effiuent limitation set 
out in CWA §502(11). 

Effluent limitations in the form of 
BMPs are particularly suited to the 
regulation of CAFOs. The regulation of 
CAFOs often consists of the regulation 
of discharges associated with storm 
water. Storm water discharges can be 
highly intermittent, are ut~ually 
characterized by very high flows 
occurring over relatively !$hort time 
intervals, and carry a variety of 
pollutants whose nature and extent 
varies according to geography and local 
land use. Water quality impacts, in turn, 
also depend on a wide range of factors, 
including the magnitude and duration 
of rainfall events, the time period 
between events, soil conditions, the 
fraction of land that is impervious to 
rainfall, other land use activities, and 
the ratio of storm water dischaa·ge to 
receiving water flow. CAFO:~ would be 
required to apply their manure and 
wastewater to !ami in a manner ami rate 
that represents agricultural use. The 
manure provides nutrients, organic 
matter and micronutrients which are 
very beneficial to crop production when 
applied appropriately. The amount or 
rate at which manure can be applied to 
provide the nutrient henefit.s without 
causing excessive pollutant discharge 
will v11ry based on site specifir: factors 
at the CAFO. These factors include the 
crop being grown, the expected crop 
yield, the soil types, and soil 
concentration of nutrients (especially 
phosphorus), and the amount of othor 
nutrient sources to be applied. For these 
reasons, EPA has determined that 
establishing a numeric efl1uent 
limitation guideline is infeasible. 

EPA has deterrnined that the various 
BMPs specified in today's proposed 
regulation repre~ent the minimum 
elements of an effective BMP program. 
By codifying them into a regulation of 
general applicability, EPA intends to 
promote expeditious implementation of 
a BMP program and to ensure uniform 
and fair application of the baseline 
requirements. EPA is proposing only 
those Btv1Ps which are appropriate on a 
nationwide basis, while giving both 

States and permittees the flexibility to 
determine the appropriate practices at a 
local level to achieve the effluent 
limitations. The BMP's (described 
below) that are included in the 
proposed technology options are 
necessary to ensure that manure and 
wastewater are utilized for their nutrient 
content in accordance with agricultural 
requirements for producing crops or 
pastures. EPA also believes that the 
proposed regulation~ represent an 
appropriate and efricient use of its 
technical expcrtiso and resources that, 
when exercis!ld at the nationallevol, 
relieves state permit writers of the 
burden of implementing this aspect of 
the Clean Water Act on a case-by-case 
basis. 

3. Hest Practicable Control Technology 
Limitations Currently Available (BPTJ 

EPA is proposing to establish BPT 
limitations for the beef, dairy, swinH, 
veal chicken and turkey subcategories. 
There are BPT limitations in the existing 
regulations which apply to CAFOs with 
1,000 AU or moro in the beef, dairy 
swine and turkey subcategories. BPT 
requires that these operations achieve 
zero discharge of process wastewater 
from the production area except in the 
event of a 1 0-yoar, 24-ho\u storm event. 
EPA is proposing to revise this BPT 
requirement and to expand the 
applicability of BPT to all operations 
defined as CAFOs in these subcategories 
including CAFOs with fewer than 1,000 
AU. 

The Clean Water Act requires that 
BPT limitations reflect the consideration 
of the total cost of application of 
technology in relation to the effluent 
reduction benefits to be achieved from 
such applications. EI'A considered two 
options as the basis for BPT limitations. 

Option 1. Thi~ option would require 
zero discharge from a lacility designed, 
maintained and operated to hold the 
waste and wastewater, including storm 
water, from runoff plus the 25-year 24-
hour storm event. Roth this option and 
Option 2 would add record keeping 
requirements and practices that ensure 
this zero discharge standard is met. As 
described in Section V there arH 
numerous reports of operations 
discharging pollutants from the 
production area during dry weather. 
The reason for these discharges varies 
from intentional discharge to poor 
maintenance of the manure storage area 
or confinement area. EPA's cost models 
reflect the different precipitation and 
climatic factors that affect an operations 
ability to meet this requirement; see 
Section X and the Development 
Dor:umtmt for further details. 

Option 1 would require weekly 
inspection to ensure that any storm 
water diversions at the animal 
confinement and manure storage areas 
are free from debris, and daily 
inspections of the automated systems 
providing water to the animals to ensure 
they are not leaking or spilling. The 
manure storage or treatment facility 
would have to be inspected weekly to 
ensure structural integrity. Foa· liquid 
impoundments, the berms would need 
to be inspected for leaking, seepage, 
erosion and other signs of stmctural 
weakness. The proposal requires that 
records of these inspections would be 
maintained on-site, as well as records 
documenting any problems noted and 
corrective actions taken. EPA believes 
these inspections are necessary to 
ensure proper maintenance of the 
production area and prevent discharges 
apart from thosfl associated with a storm 
event from a catastrophic or chronic 
storm. 

Liquid impoundments (e.g., lagoons, 
ponds and tanks) that are open and 
capture precipitation would bfl required 
to have depth markers installed. The 
depth maa·ker indicates the maximum 
volume that should he maintained 
under normal operating conditions 
allowing for the volume necessary to 
contain the 25-year, 24-hour storm 
event. The depth of the impoundment 
would have to be noted during each 
week's inspection and when the depth 
of manure and wastewater in the 
impoundment exceeds this maximum 
depth, the operation would bH required 
to notify the Permit Authority and 
inform him or her of the action will be 
taken to address this exceodance. Closed 
or covered liquid impoundments must 
also have depth markers installed, with 
the depth of the impoundment noted 
during each week's inspection. [n all 
cases, this liquid may be land applied 
only if done in accordance with the 
permit nutrient plan (PNP) described 
below. Without such a depth marker, a 
CAFO operator may fill the lagoons 
such that even a storm less than a 25-
year, 24-hour storm causes the lagoon to 
overtlow, contrary to the discharge limit 
proposed by the BPT requirements. 

An alternative technofogy for 
monitoring lagoon and impound meat 
levels is rernotH sensors which manito~ 
liquid levels in lagoons or 
impoundments. This sensor technology 
can be used to monitor changes in 
liquid levels, either rising or dropping 
levels, when the level is changing 
rapidly can trigger an alarm. These 
sensors can also trigger an alarm when 
the liquid level has reached a critical 
level. The alarm can transmit to a 
wireless receiver to alert the CAFO 
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owner or operator and can Also alert the 
permit authority. The advantages of this 
type or system is the real time warning 
it can provide the CAFO owner or 
operator that his lagoon or 
impoundment is in danger of 
overflowing. It can provide the CAFO 
operator an opportunity to betler 
manage their operations and prevent 
catastrophic failures. These sensors are 
more expEmsive than depth markers; 
however, the added assurance they 
provide in preventing catastrophic 
failures may make them attractive to 
some operations. 

Option 1 would require operations to 
handle dead animals in ways that 
prevent contributing pollutants to 
waters of the U.S. EPA proposes to 
prohibit any disposal of dead animals in 
any liquid impoundments or lagoons. 
The majority of opP.rations have 
mortality handling practices that 
prevent contamination of surface water. 
These practices include transferring 
mortality to a rendering facility, burial 
in properly sited lined pits, and 
com posting. 

Option 1 also would establish 
requirements to ensure the proper h1nd 
application of manure and other process 
wastes and wastewaters. Under Option 
1 land application of manure and 
wastewatP.r to land owned or operated 
by the CAFO would have to be 
performed in accordance with a PNP 
that establishes application rates for 
manure and wastewater hased on U1e 
nitrogen requirements for the crop. EPA 
believes that application of manure and 
wastewater in excess of the crop's 
nitrogen requirements would increase 
the pollutant runoff from fields, because 
the crop would not need this nitrogen, 
increasing the likelihood of it being 
released to the environment. 

ln addition, Option 1 includes a 
requirement that manure be sampled at 
least once per year and analyzed for its 
nutrient content including nitrogen, 
phosphorus and potassium. EPA 
bcliovcs that annual sampling of manure 
is the minimum frequency to provide 
the necessary nut.l'ient content on which 
to establish the appropriate rate. If the 
CAFO applies its manure more 
frequently than once per year, it may 
choose to sample the manure more 
frequently. Sampling the manure as 
close to the time of application as 
practical provides the CAFO with a 
better measure of the nitrogen content of 
the manure. Generally, nitrogen content 
decreases through volatilization during 
manure storage when the manure is 
exposed to air. 

The manure application rate 
established in the PNP would have to be 
based on the following factors: (1) tho 

nitrogen requirement of the crop to be 
grown based on thP. agricultural 
extension or land grant university 
rP.commendation for thP. operation's soil 
type and crop; and (2) realistic crop 
yields that rellect the yields obtained for 
the given field in prior years or, if not 
available, from yields obtained for same 
crop at nearby farms or county records. 
Once the nitrogen requirement for the 
crop is established the manure 
application rate would be determined 
by subtracting any other sources of 
nitrogen available to the crop from the 
crop's nitrogen requirement. These 
other sources of nitrogen can include 
residual nitrogen in U1e soil from 
previous applications of org<mic 
nitrogen, nitrogen credits from previous 
crops of legumes, and crop residues, or 
applications or commercial fertilizer, 
irrigation water and hiosolids. 
Application rates would be based on the 
nitrogen content in the manure and 
should also account for application 
methods, sur.h as incorporation, and 
other site specific practices. 

The CAFO would have to maintain 
the PNP on-site, along with records of 
the application of manure and 
wastewater including: (1) the amount of 
manure applied to each field; (2) the 
nutrient content of manure; (3) the 
amount and type of commercial 
fertilizer and other nutrient sources 
applied; and (4) crop yields obtained. 
Records must also indicate when 
manure was applied, application 
method and weather conditions at the 
time of application. 

While Option 1 would require manure 
to be sampled annually, it would not 
require soil sampling and analysis for 
the nitrogen content in the soil. 
Nitrogen is present in the soil in 
different forms and depending on the 
lorm the nitrogen will have different 
potential to move from the field. 
Nitrogen is present in an organic form 
from to the decay of proteins and urea, 
or from oU1er organic compounds that 
result from decaying plant material or 
organic lertili:~:ers such as manure or 
biosolids. These organic compounds are 
broken down by soil bacteria to 
inorganic forms of nitrogen such as 
nitrate and ammonia. Inorganic nitrogen 
or uroa may be applied to crop or 
pasture land as commercial fertilizer. 
Inorganic nitrogen is the form taken up 
by U1e plant. It is also more soluble and 
readily volatile, and can leave the field 
through runoff or emit;sions. Nitrogen 
can also be added to the soil primarily 
through r.ultivation of legumes which 
will "fix" nitrogen in the soil. At all 
times nitrogen is cycling through U1e 
soil, water, and air, and does not 
become adsorbed or built up in the soil 

in the way tltat phosphorus does, as 
discussed under Option 2. Thus, EI'A is 
not proposing to require soil sampling 
for nitrogen. EPA would, however, 
require thAt, in developing the. 
appropriate application rate for 
nitrogen, any soil residue of nit.rogen 
resulting from previous contributions by 
organic fertilizers, crop residue or 
legume crops should be taken into 
at.:count when determining the 
appropriate nitrogen application rate. 
State Agricultural Departments and 
Land Grant Universitie~ have developed 
methods for accounting for residual 
nitrogen contributed from legume crops. 
crop residue and organic fertilizers. 

Option 1 would also prohibit 
applicotion of manure ami wastewater 
within 100 feet of surface waters, tile 
drain inlets, sinkholes and agricultural 
drainage wells. EPA strongly encourages 
CAFOs to construct vegetated buffe1'S, 
however, Option 1 only prohibits 
applying manure within 100 feet of 
surface wator and would not require 
CAFOs to take crop land out of 
production to constmct vegetated 
buffers. CAFOs may continue to use 
land within 100 feet of surfar.e water to 
grow crops. Under Option 1, EPA 
indurled costs for facilities to construct 
minimal storage, typically three to six 
months, to comply with the manure 
application rates developed in the PNP. 
EPA included these costs because data 
indicate pathogen concentrations in 
surface waters adjacent to land receiving 
manure arc often not significantly 
different from pathogen levels in surface 
waters near lands not receiving manure 
when the manure has been stored and 
aged prior to land application. EPA 
believes the 100 foot setback, in 
conjunction with proper manure 
application, will minimize the potential 
nmoff of pathogens, hormones such as 
esltogen, and metals and reduce the 
nutrient and sediment runoff. 

EPA is aware of concerns that the 
presence of tile drain inlets, sinkholes 
and agricultuwl drainoge wells may be 
widespread in some parts of the 
country. This could effectively preclude 
manure based fel'tili:~:ation of large areas 
of crop land. EPA requests comment on 
the presence of such features in crop 
l<md and the extent to which a 100 foot 
setback al'ound such features would 
interfere witlt land application of 
manure. EPA also requests comment on 
how it might revise the setback 
requirement to address such concerns 
and still adequately protect water 
quality. 

EPA analysis shows applkation rates 
are the single most effective means of 
reducing runoff. Nevertheless, no 
combination of hest management 
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practices can prevent pollutants from 
land application from N~aching surfaee 
waters in all instances; vRgetated buffers 
provide an extra level of protection. 
Buffers are not designed to reduc:e 
pollutants on their own; proper land 
application and buffers work in tandem 
to reduce pollutants from reaching 
surface waters. nata on the effectiveness 
of vegetated buffers indicate that a 35 to 
1>6 foot vegetated buffer (depending 
primarily on slope) achieves the most 
cost-effective removal of sediment and 
pollutants from surface runoff. 
However, EPA chose not to propose 
requiring operations to take land out of 
production and con11t.ruct a vegetated 
buffer because a buffer may not be the 
most cost-effective application to 
control erosion in all cases. There are a 
variety of field practicR& that should be 
wnsidered for the control of erosion. 
EPA encourages CAFOs to obtain and 
implement a conservation management 
plan to minimize soil losses, and also to 
reduce losses of pollutant bound to the 
soils. 

Today's proposal requires a greater 
setback distance than the optimum 
vegetated buffer distance. Since EPA is 
not requ iring the construction of a 
vegetated buffer, the additional setback 
distance will compensate for the los11 of 
pollutant reductions in the surface 
runoff leaving the field that would have 
been achieved with a vegetated buffer 
w:ithout requiring CAFOs to remove this 
land from ,Production. 

EPA solicits comment on additional 
optiolls to control erosion which would, 
in turn, reduce tho amount of pollutants 
reaching waters of the U.S. The options 
for controlling erosion include: (1) 
implementing one of the three NRCS 
Conservation Practice Standards for 
Residue Management: No-Till and Strip 
Till (329A), Mulch Till (32!Jn), or Ridge 
Till (329C) in the state Field Office 
Technical Guide; (2) requiring a 
minimum 30% residue cover; (3) 
achieving soil loss tolerance or "T'; or 
(4) implementing of the Erosion and 
Sediment Control Management Measure 
a11 found in EPA's draft National 
ManagP.ment Measures to Control 
Nonpoint Source Pollution from 
Agriculture. This measure is 
substantially the same as EPA's 1993 
Guidance Specifying. Manag~mtmt 
Measure for Sources of Non point 
Pollution in Coastal Waters which says 
to: 

"• • • Apply the erosion oontrol 
component of a Resource M~nagement 
Systurn (RMS) a~ tlt~f'ined in the 1!1!1~ Field 
Office Technical Guide of the U.S. 
Department of AgriculturoBNational 
Resources Conservation Servi(:e to minimize 
dclivury of s•uliment from agricultural lands 

to surface waters, or design and install a 
combination of management and physical 
practices to settle the sultleahle solids and 
associated pollu tants in runoff delivered 
ftom the eontributing area for storms of up 
to and including a 10-ycar, 2.4-huur 
frequency." · 

Farmers entering stream buffers in the 
Conservation Reserve .Program's (CRP) 
C'..ontinuous Sign-Up receive bonus 
payments, as an added incentive to 
enroll, include a 20 percent rental 
bonus, a $100 per acre payment up-front 
(at the time they sign up), and another 
bonus at the time they plant a cover. 
These bonus payments more than cover 
costs associated with enrolling stream 
buffers, (i.e., rents forgone for the 
duration of their 10 or 15 year CRP 
contracts, and costs such as seed, fuel. 
machinery and labor for planting a 
cover crop). The bonuses provide a 
considerable incentive to enmll stream 
buffers because the farmers receive 
payments from USDA well in excess of 
what they could earn by renting tho 
land for crop production. Farmers can 
enter buffers into the CRP program at 
any time. 

EPA may also consider providing 
CAFOs the option of prohibiting manure 
application within 100 feet or 
coru>tructing a 35 foot vegetated buJfer. 
EPA solicits comment on any and all of 
these options. 

Option 2. Option 2 retains all the 
same requirements for the feedlot and 
manure storage areas described under 
Option 1 with one exception: Option 2 
would impose a BMP that requires 
manure application rates be phosphorus 
based where necessary, depending on 
the specific soil conditions at the CAFO. 

Manure is phosphorus rich, so 
application of manure based on a 
nitrogen rate may result in application 
of phosphorus in exc~ss of crop uptake 
requirements. Traditionally, this has not 
been a cause for concern, because the 
excess phosphorus does not usually 
cause harm to the plant and can be 
adsorbed by the soil where it was 
thought to be strongly bound and thus 
environmentally benign. However, the 
capacity for soil to adsorb phosphorus 
will vary according to soil type, and 
recent observations have shown U1at 
soils can and do become saturated with 
phosphorus. When saturation occurs, 
continued application of phosphorus in 
excess of what can be used by the crop 
and adsorbed by the soil results in the 
pl:iosphorus leaving the field with storm 
water via leaching or runoff. 
Phosphorus bound to soil may also· be 
lost !rom the field through erosion. 

Repeated manure application at a 
nitrogen rate has now resulted in high 
to excessive soil phosphorus 

concentrations in some geographic 
locations across the country. Option 2 
would require manure application be 
based on the crop removal rate for 
phosphorus in locations where soil 
concentrations or soil concentrations in 
combination with other factors indicate 
that there is an increased likelihood that 
phosphorus will leave the field and 
contribute pollutants to nearby surface 
water and groundwater. Further, when 
soil concentrations alone or in 
combination with other factors exceed a 
given threshold for phosphorus, the 
proposed rule would prohibit mam1re 
application. EPA included this 
restriction because the addition of more 
phosphorus under these conditions is 
unnecessary for ensuring optimum crop 
production. 

Nutrient management under Option 2 
includes all the steps described under 
Option 1, plus the requirement that all 
CAFOs collect and analyze soil samples 
at least once every 3 years from all fields 
that receive manure. EPA would require 
soil sampling at 3 year intervals because 
this reflects a minimal but common 
interval used in crop rotations. This 
frequency is also commonly adopted in 
nutrient management plans prepared 
voluntarily or under state programs. 
When soil conditions allow for manure 
application on a nitrogen basis, then the 
PNP and record keeping requirements 
are identical to Option 1. Permit 
nutrient plans would have to be 
reviewed and updated each year to 
reflect any changes in crops, animal 
production, or soil measurements and 
would bo rewritten and certified at a 
minimum of onr.e every five years or 
concurrent with each permit renewal. 
EPA solicits comment on conditions, 
such as no changes to the crops, or herd 
or flock size, under which rewriting the 
plan would not be necessary and would 
not require the involvement of a 
certified planner. 

The CAFO's PNP would have to 
reflect conditions that require manure 
application on a phosphorus crop 
removal rate. The manure application 
rate based on phosphorus requirements 
takes into account the amount of 
phosphorus that will be removed from 
the field when the crop is harvested. 
This defines the amount of phosphorus 
and the amount of manure that may be 
applied to the field. The PNP must also 
account for the nitrogen requirements of 
the crop. Application of manure on a 
phosphorus basis will require the 
addition of commercial fertilizer to meet 
the crop requirements for nitrogen. 
Under Option 2, EPA believes there is 
an economic incentive to maximize 
proper handling of manure by 
conserving nitrogen and minimizing the 

Electronic Filing - Received, Clerk's Office : 01/30/2014 - PC# 3031 



3056 Federal Register/Vol. 66, No. 9/Friday, January 12, 2001/Proposed Rules 

expense associated with commercial 
fertilizer. EPA expects manure handling 
and management practices will change 
in an effort to conserve the nitrogen 
t:unttmt of the manure, and encou1'ages 
such practices since tltey are likely to 
have the additional benefit of reducing 
the nitrogen losses to the atmosphere. 

EPA believe!l management practices 
that promote nitrogen losses during 
storage will result in higher applications 
of phosphorus because in order to meet 
the crops requirements for nitrogen a 
larger amount of manure must be 
applied. Nitrogen volatili.:~:ation 
exacerbates the imbalance in the ratio of 
nitrogen to phosphorus in the manure as 
mmpared to the crop's requirement. 
Thus application of manure to meet the 
nitrogtm requirements of the crop will 
result in over application of phosphorus 
and the ability of the crops and soil to 
assimilate phosphorus will reach a 
point at which the facility must revise 
the PNP to reflect phosphorus based 
application rates. EPA solidts comment 
on additional incentives that can be 
used to discourage those manure 
storage, treatment, and handling 
practices that result in nitrogen 
volatilization. 

Under both Option 1 (N) and Option 
2 (P), the application of nitrogen from 
all sources may not exceed the crop 
nutrient requirements. Since a limited 
amount of nutrients can be applied to 
the field in a given year, EPA expects 
facilities will select the site-specific 
practices necessary to optimize use of 
those nutrients. Facilities that apply 
manure at inappropriate times run the 
rit;k of losing the value of nutrients and 
will not be permitted to reapply 
nutrients to compensate for this Joss. 
Consequently crop yields may surter, 
and in subsequent years, the allowable 
application rates will be lower. For 
these reasons, facilities with no storage 
a(e assumed lo need a minimal storage 
capacity to allow improved usc of 
nutrients. 

Option 2 provides three method.s for 
determining the manure application rate 
for a CAFO. These three methods are: 
• Phosphorus Lndex 
• Soil Phosphorus Threshold Level 
• Soil Test Phosphorus Level 

These three methods are adaptHd from 
NRCS' nutrient management standard 
(Standard 590), which is being used by 
States' Departments of Agriculture to 
develop State nutrient standards that 
incorporale one or a combination of 
these three methods. EPA is proposing 
to require that each authorized state 
Permit Authority adopt one of these 
three methods in consultation with the 
State Conservationist. CAFOs would 

then be required to develop their PNP 
basP.d on the St11te's method for 
establishing the application rate. In 
those states where EPA is the permitting 
authority, the El'A Director would adopt 
one of these three methods in 
consultation with that State's 
Conservationist. 

Phosphorus Index-This index 
assesses the risk that phosphorus will be 
transported off the field to surface water 
and establishes a relative value of low, 
medium, high or very high, as specified 
in §412.33. Alternatively, it may 
establish a numeric ranking. At the 
present time there are t;everal versions 
of the 1'-Jndex under development. 
Many states are working on a P-Jndex 
for their state in response to the NRCS 
590 Standard, and NRCS itself 
developed a P-Index template in 1994 
and is in the process of updating that 
template at the present time. There are 
efforts underway in the sciRntifit: 
community to standardize a phosphorus 
index and assign a numeric ranking. 

At a minimum the phosphorus index 
must consider the following factors: 
• Soi I erosion 
• Irrigation erosion 
• Runoff class 
• Soil P test 
• P fertilizer application rate 
• P fertilizer application method 
• Organic P source application rate 
• Organic P source application metl10d 

OUter facto1'S could also be included, 
such as: 
• Subsurface drainage 
• Leaching potential 
• Distance from edge of field to surface 

wRtP.r 
• Priority of receiving water 

Each of these factors is listed in a 
matrix with a score assigned to each 
factor. For example, the distance from 
edge of field to surf11ce water assigns a 
score to different ranges of distance. The 
greater tlte measured distance, the lower 
the score. Other facton; may not be as 
straightforward. For example, tlte 
surface runoff class relates field slope 
and soil permeability in a matrix, and 
determines a t;core fur this element 
based on the combination of these 
factors. The same kind of approach 
could also be used for the subsurface 
drainage class. relating soil d1·ainage 
class with the depth to the seasonal high 
water table. The values for all variables 
that go into determining a P-lndex can 
either be directly measured, such as 
distance to surface water, or can be 
determined by data available from the 
state, such as soil drainage class that is 
based on soil types found in the state 
and assigned to all soil types. Finally, 
each factor is assigned a weight 

depending on its relative importance in 
the transport of phosphorus. 

When a P-Index is used to determine 
the potential for phosphorus transport 
in a field and the overall score is high, 
the operations would apply manure on 
a phosphorus ba~i!! (e.g., apply to meet 
the crop removal rate for phosphorus). 
When a P-lndex determines that the 
transport risk is very high, application 
of manure would be prohibited. If the P
Index results in a rating of low or 
medium, U1en manure may be applied 
to meet thR nitrogen requirements of the 
crop as described under Option 1. 
However, the CAFO must continue to 
collect soil samples at least every three 
years. If thH phosphorus concentration 
in the soil is sharply increasing, the 
CAFO may want to consider managing 
its manure differently. This may include 
changing the feed formulations to 
reduce the amount of phosphorus being 
fed to the animals, precision feeding to 
account for nutrient needs of different 
breeds and ages of animals. It may also 
include changing manure storage 
practices to reduce niu·ogen losses. 
There is a great deal of research on feed 
management, including potential effects 
on milk production when phosphorus 
in rations fed to dairy cows is reduced, 
and the cost savings of split sex and 
multistage diets and the addition of or 
adding the enzyme phytase to make the 
phosphorus more digestible by poultry 
and swine. Phytase additions in the feed 
of monogastrics have proven effective at 
increasing the ability of the animal to 
assimilate phnsphorus and can reduce 
the amount of phosphorus excreted. 
Phytase use is also reported to increase 
bioavailability of proteins and essential 
minerals, redur.ing the need for costly 
supplemental phosphorus, and reducing 
necessary calcium supplements for 
layers. The CAFO may also consider 
limiting the application of manure. For 
example, the CAFO may apply manure 
to one field to meet the nitrogen 
requirements for that crop but not return 
to that field until the crops have 
assimilated the phosphorus that was 
applied from the manure application. 

Phosphorus Threshold-This 
threshold which would be developed 
for different soil types is a measure of 
phosphorus in the soil that reflects the 
level of phosphorus at which 
phosphorus movement in the field is 
acceptahle. Scienti~ts are currently 
using a soluble phosphorus 
concentration of 1 part per million 
(ppm) as a measure of acceptable 
phosphorus movement. When the soil 
concentration of phosphorus reaches 
this threshold the concentration of 
phosphorus in U1e runoff would be 
expected to be 1 ppm. The 1 ppm value 

Electronic Filing - Received, Clerk's Office : 01/30/2014 - PC# 3031 



Federal Register I Vol. 66, No. 9/ Friday, January 12, 2001/ Proposed Rules 3057 

has beon used as an indicator of 
acceptable phosphorus concentration 
because it is a conc:tmtration that has 
been applied to POTWs in theif NPDES 
permits. An alternative phosphorus 
discharge value could be the water 
quality concentration for phospJtorus in 
a given receiving stream. 

States which arlopt this method in 
their state nutrient management 
standard would neod to establish a 
phosphorus threshold for all types of 
soils found in their state. 

lise of the phosphorus throshold in 
developing an application rate allows 
for soils with a phosphorus 
concentration less than three quartel's 
the phosphorus threshold to apply 
manure on a nitrogen basis. When soils 
have a phosphorus concentration 
botween 3/4 and twice the phosphorus 
threshold then manure must be applied 
to meet the crop removal requirements 
for phosphorus. Fof soils which have 
phosphorus concentrations greater than 
twice the phosphorus threshold, no 
manure may be applied. 

Soil TP.st Phosphorus-The soil test 
phosphorus is an agronomic soil test 
that measures for phosphorus. This 
method is intended to identify the point 
at which the phosphorus concentration 
in the soil is high enough to ensure 
optimum crop production. Once that 
concentration range (often reported as a 
"high" value from soil testing 
laboratories) is reached. phosphorus is 
applied at the crop removal rate. If the 
soil test phosphorus level reaches a very 
high concentration, then no manure 
may be applied. Most soils need to be 
nearly saturated with phosphorus to 
achieve optimum crop yields. The soil 
phosphorus concentration ~hould take 
into account the crop response and 
phosphorus application should be 
restricted when crop yield begins to 
level off. 

The soil test phosphorus method 
establishes requirements based on low, 
medium, high and very high soil 
condition, and applies the same 
restrictions to these measures as are 
used in the P-Jndex. States that adopt 
this method must establish the soil 
conctmtration ranges for each of these 
risk factors for each soil type and crop 
in their state. 

EPA anticipates that in most states, 
the permit authority will incorporate the 
State's nutl'ient standaa'd (590 Standard) 
into CAFO permits. For example, if the 
permit authority, in con'lultation with 
the State Conservationist, adopts a 
Phosphorus Index, then CAFO permits 
would include the entire P-lndex as the 
permit condition dictating how the 
applir.aticm rate must he developed. If a 
permit authority selects the Phosphorus 

Threshold, then the CAFO permits must 
contain soil concentration limitations 
that retlect phosphorus-based 
applir.ation, as well as the level at 
which manure application is prohibited. 

Each State Conservationist, in 
consultation with lanrl grant university 
scientists and the state, must develop a 
Phosphorus Index for that state by May 
2001. EPA may consider eliminating the 
use of the soil phosphorus threshold 
level and the soil test phosphorus level 
as methods for determining the manure 
application rate for a CAFO and 
requiring the use of the state 
Phosphorus Inrlex. Scientists studying 
phosphorus losses from agricultural 
lands are supporting the development 
and usc of the Phosphorus Index since 
it combines the factors critical in 
determining risk of phosphorus rate and 
transport to surface waters, including 
the soil phosphorus threshold level, 
when developed. EPA is soliciting 
comment on this option. 

Finally, under Option 2 EPA is 
proposing to require CAFOs that 
transfea' manure off-site to provide the 
recipiont of the manure with 
information as to the nutrient content of 
the manure and provide the recipient 
with information on the correct use of 
the manure. See Section VII.E.4, for 11 

complete discussion of the requirements 
for off-site transfer of manure. 

As discussed in Section VI, 
compliance costs for manure transfer 
assessed to the CAFO include hauling 
costs and record kcoping. If the 
recipient is land applying the manure, 
the recipient is most likely a crop 
farmer, and the recipient is assumed to 
already have a nutrient management 
plan that considers typical yields and 
crop l'equirements. The redpient is also 
assumed to apply manure and wastes on 
a nitrogen basis, so the application costs 
are offset by the costs for commercial 
fertilizer purchase and application. EPA 
assumes the recipient may need to 
sample soils for phosphorus, and costs 
for sampling identically to the CAFO, 
i.e. every three years. EPA has not 
accounted for costs that would result 
from limiting the amount or way 
recipients are currently using manure. 
EPA solicits comment on the impact to 
recipients who currently use manure 
and may have to change their practices 
as a result of this requirement. In cases 
where manure is received lor altemative 
uses. the recipient is deemed to already 
maintain the appropriate rer.ords. 

EPA solicits comments on whether 
there should be required training for 
pert;ons that will apply manure. There 
are some states which have these 
requirements. Proper application is 
critical to controlling pollutant 

discharges from crop fields. Some states 
have establish mandatory training for 
persons that apply manure. EPA will 
consult with USDA on the possibility of 
establishing a national training program 
for manure applicators. 

Rotational Grazing. At the request of 
tlte environmental community, EPA has 
investigated rotational grazing as an 
alternative to confinement-based 
livestock production. Any pasture or 
grazing operation is by definition not a 
form of confinement, therefore use of 
these practices are outside of the scope 
of these regulations. 

Intensive rotational grazing is known 
by many terms, including intensive 
grazing management, short duration 
grazing, savory grazing, controlled 
gra:ting management, and voisin grazing 
management. This practice involves 
rotating livestock and poultry among 
several pasturo subunits or paddocks, 
often on a daily basis, to obtain 
maximum efficiency of the pasture land. 

Due to the labor, fencing, water, and 
land requirements for intensive 
rotational grazing, typically only small 
dairy operations with less than 100 head 
use this practice. Few beef feedlots 
practice intensive rotational grazing. 
Poultry on pastme is usually housed in 
a portable building or pen holding up to 
100 birds that is moved daily; rarely are 
more than 1,000 hirds in total raised in 
this manner. Swine have also been 
successfully raised on pasture, most 
frequently as a seasonal farrowing 
operation in combination with seasonal 
sheep or cow grazing. Climate and 
associated growing seasons make it very 
difficult for operations to usc an 
intensive rotational grazing system 
throughout the entire year. Most dairy 
operations and beef feedlots that use 
rotation11l grazing typically operate 
between 3 and 9 months of the year, 
with 12 months most likely only in the 
southern states. Poultry on pasture aro 
produced for about 6 months, and pigs 
are typically farrowed once per year. 

Grazing systems are not directly 
comparable to confinod feeding 
operations, as one system can not 
readily switch to the other. Intensive 
rotational grazing systems are reported 
to have advantages over conl'ined 
feeding operations: reduced housing 
and feed costs, improved animal health, 
less manure handling, and more 
er.onomic floxibility. Intensive 
rotational gra:ting also encourages grass 
growth and development of healthy sod, 
which in turn reduces erosion. In a good 
rotational system, manure is more 
evenly distributed and will break up 
and disappear from the surface faster. 

Despite these advantages, studies do 
not indicate significant reductions of 
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pathogens or nutrients in runoff to 
ne11rby streams as compared to manured 
fields. Rotational grazing system~ may 
still require manure maintenance near 
watering areas and paths to and from 
the paddock areas. There are also limits 
to the implementation of intensive 
rotational grazing systems, which are 
highly dependent upon: available 
acreage, herd size, land resources, labor, 
wahu availability, proximity of pasture 
area to milking center for dairy 
operations, and feed storage capabilities. 
Grazing systems usually produce lower 
animal weight gain and milk production 
levels, provide limited manure handling 
options, and do not provide the level of 
biosecurity that confinement farms can 
obtain. 

Proposed Basis for BPT Limitation.~. 
EPA is not proposing to establish BPT 
requirements for the heef, dairy, swine, 
veal and poultry subcategories on the 
basis of Option 1, because it does not 
represent the best practicable control 
technology. In areas that have high to 
very high phosphorus build up in the 
soils, Option 1 would not require that 
manure application be restricted or 
eliminated. Thus, the potential for 
phosphorus to he discharged from lami 
owned or controlled by the CAFOs 
would not be controlled hy Option 1. 
Consequently Option 1 would not 
adequately control discharges of 
phosphorus from those areas. Option 2 
would reduce the discharge of 
phosphorus in field runoff by restricting 
the amount of phosphotus that may be 
applied to the amount that i~ 
appropriate for agricultural purposes or 
prohibiting the application of manure 
when phosphorus concentrations in the 
soil are very high and 11dditional 
phosphorus is not needed to meet crop 
requirements. 

EPA is proposing to establish BPT 
limitations for the beef, dairy, swine, 
veal and poultry subcategories on the 
basis of Option 2 with the exception 
that it is r:o-proposing options with and 
without the certification regulations for 
off-site land applir:ation of manure. 
EPA's decision to base BPT limitations 
on Option 2 treatment reflects 
consideration of the total cost of 
application of technology in relation to 
the effluent reduction benefits to be 
achiever! from such application. Option 
2 is expec:ted to cost $549 million under 
the two-tier structure and achieve 107 
million pounds of pollutant reductions 
for a total cost to pound ratio of $0.57. 
The three-tier structure is estimated to 
cost $551 for a total cost to pound ratio 
of $0.51. 

The Option 2 technology is one that 
is readily applicable to all CAFOs. The 
production area requirements represent 

the level of control achieved hy the 
mlljority of CAFOs in the beef, dairy, 
swine, poultry anrl veal suhGategories. 
USDA and the American Society of 
Agricultural Engineers cite the 25-year, 
24-hour storm as the standard to which 
storage structures should comply. This 
has been the standard for many years, 
and most existing lagoons and other 
open liquid containment structures are 
built to this standard. As described 
above, the land application 
requirements associated with Option 2 
are believed to represent proper 
agricultural practice and to ensure that 
CAFO manure is applied to meet the 
requirements of the crops grown and not 
exceed the ability of the soil and crop 
to absorb nutrients. 

EPA believes any of the three methods 
for determining when manure should be 
applied on a phosphorus basis would 
represent BPT. Each method has distinct 
advantages which, depending on the 
circumstances, could make one method 
preferred over another. There has been 
considerable work done in this area 
within the past few years and this work 
i11 r:ontinuing. EPA believes that this 
proposed BPT approach provides 
adequate flexibility to allow states to 
develop an approach that works best for 
the soils and crops being grown within 
their stote. Nonetheless, EPA will 
continue to work with soil scientisb 
and may consider standardizing the 
factors included in the phosphorus 
index to develop a standard rating scale, 
for the purpose of CAFO requirements. 
EPA also solicits comment on whether 
there should be some EPA oversight or 
approval of the phosphorus method 
developHd hy the states. Specifically 
EPA solicits commenl whether of EPA 
should establish standards that must be 
included in a phosphorus index. These 
standards may include specifying 
additional criteria which should be 
considered in the index, such as 
distlln(:e to surf11ce water. EPA also 
seeks comment on whether it should 
establish minimum standards on how 
these criteria must be factored into a 
Phosphotus Index, such as specifying 
the weight to be assigned to the various 
criteria included in the Index and 
assigning the values for specific ranges 
for each criteria. EPA may consider 
establishing a minimum standard for the 
phosphorus threshold method for 
example requiring that at a minimum 
the phosphorus threshold he based on 
the soil phosphorus concentration that 
would result in a soluble phosphorus 
concentration in the runoff of 1 ppm. 
EPA may also consider establishing 
spo~ific sampling protocols for 

collecting manure and soil samples and 
analyzing for nutrients. 

CAFOs must also develop and 
implement a PNP that establishes the 
appropriate manure application rate. 
EPA believes the land application rates 
established in accordance with one of 
the three methods described in today's 
propo~ed regulation, along with the 
prohibition of manure application 
within 100 feet of sul'lace water, will 
ensure manure and wastewater are 
applied in a manner consistent with 
proper agricultural use. EPA has 
included a discussion of how to develop 
a PNP in section VIH.C.6. 

EPA believes that state sampling and 
analytical protocols are effective; 
however, soil phosphorus levels can 
vary depending on how the soil samples 
are mlleded. For example, a CAFO that 
surface-applies manure will deposit 
phosphorus in the surface layer of the 
soil and should collect soil samples 
from the top layer of soil. If this CAFO 
collects soil samples to a depth of 
several inches the analysis may 
understate the phosphorus 
concentrations in the soil. EPAsolicits 
comments on the need to establish 
sampling protocols for soil sampling. 

4. Best Control Technology !or 
Conventional Pollutants (BCT) 

In evaluating possihle BCT standards, 
EPA first considered whether there are 
any candidate technologies (i.e., 
technology options); that are 
tec:hnologically feasible anrl achieve 
greater conventional pollutant 
reductions than the proposed BPT 
technologies. (Conventional pollutants 
are defined in the Clean Waler Act as 
including: Total Suspended Solids 
(TSS), Biochemical Oxygen Demand 
(BOD), pH, oil and grease and fecal 
coliform.} EPA considered the same 
BAT technology options described 
below and their effectiveness at 
reducing conventional pollutants. EPA's 
analysis of pollutant teductions has 
focused primarily on the control or 
nutrionts, nitrogen and phosphorus. 
However, the Agency has also analyzed 
what the technology options can 
achieve with respect to sediments (or 
TSS), metals, and pathogens. Although 
livestock waste also contains BOD, EPA 
did not analyze the loadings or loadings 
reductions associated with the 
technology options for BOD. Thus, the 
only conventional pollutant considered 
in the BCT analysis is TSS. EPA 
identified no technology option that 
achieves greater TSS removals than the 
proposed BPT technologies (see the 
Technical Development Document}. 
EPA does not believe that these 
technology options would substantially 
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reduce BOD loads. There are therefore 
no candidate technologies for more 
stringent BCT limit11. rfEPA had 
identified technologies that achieve 
greater TSS reductions than the 
proposed BPT, EPA would have 
performed the two part BCT cost test. 
(See 51 FR. 24974 for a description of the 
methodology EPA employs when setting 
BCT standards.) EPA solicits commtmt 
on the assumptions it used in 
considering BCT. 

EPA is proposing to establish BCT 
limits for conventional pollutants 
equivalent to the proposed BPT limits. 

5. Best Available Technology 
Economically Achievable (BAT) 

EPA is cont~idering six technology 
options to control dischargP.s from . 
CAFOs in the beef, veal and poulu·y 
subcategories, and seven technology 
options for the dairy and hog 
subcategories. All of the technology 

options include restrictions on land 
application of manure, best management 
practices (BMP~). inspections and 
record keeping for tho animal 
confinement areas, and wastewater 
storage or trP.atment strur:tures. The 
following table summarizes the 
requirements for P.ach of the seven 
technology options. Note that a given 
technology option may include a 
combination of technologies. 

TABLE 8-1.-REQUIREMENTS CONSIDERED IN THE TECHNOLOGY OPTIONS 

Option 1 Option 2 Option 3 Option 4 Option 5 Option 6 Option 7 

Zero Discharge w/overflow when a 25-24 Design Stand· 
ardis met ....................................................................... .. X X X 

Depth markers for lagoons ................................................ .. X X X 

Annual Manure Testing ....................................................... . X 
X 
X 

X X 
N-based PNP ...................................................................... . 
1 00' LA setback .................................................................. . X 

X 
X 

X 
X 
X 

P·based PNP (where necessary) ................ " .................... .. 
Soil Test---every 3yrs . ......................................................... . 
Zero discharge without any allowance for overflow ........... . 

Hydrologic Link Assessment & Zero Discharge to Ground-
water beneath Production Area ...................................... . X 

Ambient Surface Water Sampling (N,P,TSS) .................... .. 
Anaerobic Digestion w/power generation .......................... .. 

Frozen/snow covered/saturated application prohibitions ..... 

X = All Subcategories. 

Option 1. This option i~ equivaltmt to 
Option 1 described under BPT Section 
VIIJ.3. Option l would rP.quire zero 
discharge from the production area and 
that liquid storage bo designed, 
constructed and maintained to handle 
all process wastewater and storm water 
runoff from the 25-year, 24-hour storm 
event. In addition, Option 1 requires 
managoment practices to ensure that the 
production area (which includes 
manure and wastewater storage) is being 
adequately maintained. 

Option 1 also would establish a 
requirement to develop a PNP which 
establishes the proper land application 
rate for manure and wastewater to meet 
the nitrogen requirements for the crops 
being grown by the CAFO and require 
a 100 foot setback from surface water. 
sinkholes, tile drain inlets and 
agricultural drainage wells. 

Option 2. This option i~ equivalent to 
Option 2 described under BPT (section 
VH.3). Option 2 includes all of the 
requirements established under Option 
1. However, Option 2 would further 
restrict the amount of manurP. that can 
be applied to crop land owned or 
controlled by the CAPO. The CAFO 
would be required to apply manurH and 
wastowater at the appropriate rate 

taking into account the nutrient 
requirements of the crop and soil 
conditions. Specil'ically, Option 2 
would require that manure be applied at 
crop removal rate for phosphorus if soil 
conditions warrant and, if soils have a 
very high level phosphorus build-up, no 
manure or wastewater could be applied 
to the crop land owned or cuntrolled by 
theCAFO. 

Option 3. Option 3 includes all the 
requirements for Option 2 and would 
require tltat all operations perform an 
assessment to determine whether the 
ground wattle beneath the feedlot and 
manure storage area has a direct 
hydrological connection to surface 
water. As described in Section VII, EPA 
has authority to control discharges to 
surface water through ground water that 
has a direct hydrological connedion to 
surface water. A hydrological 
connection refers to the interflow and 
exchange between surfacP. 
impoundments and surface water 
through an underground corridor or 
ground water. EPA is relying on the 
permitting authority to establish the 
region-specific determination of what 
constitutes a direct hydrological link. 
Option 3 would require <Jll CAFOs to 
determine whether they have a direct 

X 

X 

X 

X 
X 
X 

X 
X 

Cattle & 
Dairy 

Cattle& 
Dairy 

X 

X 
X 
X 

Swine & 
Poultry 

Swine 

X 

X 

X 
X 
X 

Swine & 
Dairy 

X 

X 

X 
X 
X 

X 

hydwlogical connection between the 
ground water beneath the production 
<~rea and surface waters. If a link is 
est11blished, the facility would have to 
monitor ground water up gradient and 
down gradient of the pwduction area to 
ensure that thoy arc Dchieving zero 
discharge to ground watP.r. EPA has 
assumed that CAFOs would comply 
with the zero discharge requirement by 
Installing liners of synthetic material 
beneath lagoons and ponds, and 
impervious pads below storage of dry 
manure stockpiles. EPA's costs for liners 
reflect both a synthetic liner and 
compacted clay to protect the liner and 
prolong its useful life. 

Ci\FOs with a direct hydrologic link 
would be required to sample the 
groundwater from the monitoring wells 
(located up gradient and down gradient 
of the production area) at a minimum 
frequency of twice per year. These 
samples are necessary to ensure that 
polluhmts are not being discharged 
through groundwater to surface water 
from the production area. The samples 
shall be monitored for nitrate, ammonia, 
total coliform, fecal coliform, Total 
Dissolved Solids (TDS) and total 
chloride. Differences in concentration of 
these pollutants between the monitoring 
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well(s) located up gradient and down 
gradient of the production area are 
assumed tu represent a di~t:harge of 
pollutants and must be prevented. As 
noted below, coliforms are not 
necessarily good indicatots of livestor:k 
discharges. Also, it is difficult to 
determine "t:oncentrations" of coli forms 
as they are not necessarily evenly 
distributed in U1e way chemical 
contaminants generally are. EPA 
requests comment on tt:~chnical concerns 
associated with including total and fecal 
coliforms in the groundwater 
monitoring and protection requitements 
and on ways to address such concerns. 

.Option 4. Option 4 includes all the 
requirements for Option 3 and would 
require sampling of surface waters 
adjacent to feedlots and/or land under 
control of the feedlot to which manure 
is appliP.d. This option would require 
CAFOs to sample surface water both 
upstream and downstream from U1e 
feedlot and land application areas 
following a one half inch rain fall (not 
to exceod 12 sample events per year). 
The samples would be analyzed for 
concentrations of nitrogen, phosphorus 
and total suspended solids (TSS). EPA 
selected these pollutants because it 
believes these pollutants provide an 
adequate indil:ation of whether a 
discharge is occurring from the 
operation. All sampling results would 
be reported to the permit authority. Any 
difference in concentration between the 
upstream and downstream samples 
would be noted. This monitoring 
requirement could provide some 
indication of discharges from the land 
application or feedlot areas. 

EPA also considered requiring that 
pathogens and BODs be analyzed in 
samples collected. EPA decided that 
this would not be practical, because 
sampling under Option 4 is linked to 
storm events which limits the ability to 
plan in advance for analysis of the 
samples and making arrangements for 
shipping samples to laboratories. Fecal 
colilorm and BOD samples all have very 
short holding times before they need to 
be analyzed. Most CAFOs are located in 
rural areas with limited access to 
overnight shipping services and are 
probably not near laboratories that can 
analyze for these pollutants. Further, 
fecal coliform and similar analytes that 
are typically used as indicators in 
municipal wastewater arc not 
necessarily good indicators of livestock 
discharges. IfCAFOs were required to 
monitor fot pathogens which could 
indicate discharges of manuro or CAFO 
wastewater, it would be better to tequire 
monitoring for fecal enterococci, or even 
specific pathogens such as salmonella, 
Giardia, and Cryptosporidium. 

However, the cost for analy7.ing these 
parameters is very high and the holding 
times for these parameters are also very 
short. 

Furthermore, EPA determined 
pathogen analyses are also 
inappropriate because the pathogens in 
manure are found in areas witl10ut 
animal agriculture. For example 
Enterobacter, Klebsiella, Bacillus cereus, 
Clo~tridium, and Listeria arP.aJI 
naturally occurring soil and plant 
microorganisms and are found in soils 
that have never received manure. 
Pathogens may also be deposited onto 
land from wildlife. Thus, EPA 
concluded that requiring analysis for 
these pollut11nts was impractical at best 
and potentially very expensive. 

Option 5. Option 5 includes the 
requirements established by Option 2 
and would establish a zero discharge 
requirement from the produr:tion area 
that does not allow for an overflow 
under any circumstances. By keeping 
precipitation from contacting with the 
animals, raw materials, waste handling 
<1nd storage areas, CAFOs could operate 
the confinement areas and meet zero 
discharge regardless of rainfall events. 
Option 5 includes the same land 
application requirements as Option 2, 
which would restrict the rate of manure 
and wastewater application to a crop 
removal rate for phosphorus where 
necessary depending on the specific soil 
conditions at the CAFO. Additionally, 
as in Option 2, application of manure 
and wastewater would be prohibited 
within lOU feel of surface water. 

EPA considered Option 5 for the 
poultry, veal and hog subcategories, 
where it is common to keep the animals 
in total confinement, feed is generally 
maintained in enclosed hoppers and the 
manure and wastewatP.r storage can he 
handled so as to prevent it from 
contacting storm water. EPA considered 
a number of ways a facility might meet 
the requirements of no discharge and no 
overflow. In estimating the costs 
assodated with Option 5, EPA 
compared the total costs and selec:ted 
the least expensive technology for a 
given farm size, geographic region, and 
manure management system. Costs also 
depend on whether the facility's PNP 
indicates land application must be 
ba~ed on nitrogen or phosphorus, and 
how many acres the far:ility controls. 
The technologies described below were 
used singularly or in combination to 
meet the requirements of Option 5. 

Many facilities can achieve Option 5 
by covering open manure and storage 
areas, and by constructing or modifying 
herms and diversions to control the flow 
of precipitation. EPA casted broiler and 
turkey operations for storage sheds 

sufficient to contain six months uf 
storage. Some poultry facilities, 
particularly turkey facilities, compost 
used littor in the storage sheds, allowing 
recycle and reuse of the litter. EPA 
costed swine, veal, and poultry fadlitie~ 
which usc lagoons or liquid 
impoundments for impoundment 
covers. 

EPA believes that operations which 
have excess manure nutrients and use 
flush systems to move manure out of the 
conllnement buildings will have an 
incentive to construct a second lagoon 
cell. A second storage or treatment cell 
should accomplish more decomposition 
of the waste and will allow flush water 
to he recycled out of the second cell or 
lagoon, thus reducing the addition of 
fresh wale1· to the system. Reducing the 
total volume of stored waste reduces the 
risk of a catastrophic lailure of the 
storoge structure. In the ahsence of large 
volumes of water, facilities with an 
excess of manure nutrients will be able 
to transfer the excess manure off-site 
more economically due to a lower 
volume of waste needing to be hauled. 
Water reduction also results in a more 
concentrated product which would have 
a higher value as a fertilizer. 

Covered systems substantially reduce 
air emissions, and help maintain the 
nutrient value of the manure. Covered 
systems also may benefit facilities by 
reducing odors emanating from open 
storoge. This option also creates a strong 
incentive for facilities to utilize covered 
lagoon digester~ or multistage covered 
systems for treatment. The use of covers 
will allow smaller and more stable 
liquid impoundments to be constructed. 
Finally, the use of covered 
impoundments encourages treatment 
and minimal holding times, resulting in 
pathogen die-off and reduction of BOD 
and volatile solids. 

Other technologiP.s can bP. effp,ctively 
used at some facilities, such as 
conversion of flush systems to scrape 
systems, or by retrofit of slatted floor 
hou:;ing to V-shaped under house pits 
that facilitate solid liquid separation. 
Solids can be stored or composted in 
covered sheds, while the urine l:an be 
stored in small liquid impoundments. 

In the event the facility has 
insufficient land to handle all nutrients 
generated, EPA evaluated additional 
nutrient management strategie:;. First, 
the manure could pass through solid 
separation, resulting in a smaller 
volume of more concentrated nutrients 
that is more effectively transported 
offsite. Second, land application could 
be based on the uppermost portion of a 
covered lagoon containing a more dilute 
concentration of nutrients. Data 
indicates much of the phosphorus 
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accumulates in the bottom sludge, 
which is periodically removed and 
could be transported offsite fur proper 
lund applicaliou. Though many 
facilities report sludge removal of a 
properly operating lagoon may occur as 
infrequently as every 20 years, EPA 
assumed facilities would pump out the 
phosphorus and metals enriched sludge 
every three years. Tltis is consistent 
with the ANSI/ ASAE standards for 
anaerobic treatment lagoons (EP403.3 
JUL99) that indicates periodic sludge 
removal and liquid drawdown is 
necessary to maintain the treatment 
volume of the lagoon. Third, swine and 
poultry farms can implement a V<Jriety 
of feeding strategies, as discussed under 
Option 2 (see Section Vli.C.3). Feed 
management including phytase, 
multistage diets, split t~ex feP.ding, and 
precision feeding have been shown to 
reduce phosphorus content in the 
manure by up to 50%. This results in 
less excess nutrients to be transported 
offsite; and allows for more manure to 
bo land applied at the CAFO. 

EPA is aware of a small number of 
swine facilities that are potentially 
CAFOs and use either open lots or some 
type of building with outsidP. access to 
confine the animals. EPA data indicate 
these types of operations are generally 
smaller operations that would need to 
implement different technologies than 
those describP.d above. CAFOs that 
provide outdoor access for the animals 
need to captW'e contaminated storm 
water that falls on these open areas. 
Open hog lots would Jlnd it dirtlcult to 
comply with a requirement that does 
not allow for overflows in the event of 
a large storm. EPA casted these facilities 
to replace the open lots with hoop 
houses to confine the animals and 
storage sheds to contain the manure. 
Hoop structures are naturally ventilated 
structures with short wooden or 
concrete sidewalls and a canvas, 
synthetic, or reflective roof supported 
by tubes or trusses. The floor of the 
house is covered with Ktraw or similar 
bedding materials. The manure and 
bedding is periodically removed and 
stored. The drier nature of the manure 
lends to treatment such as cum posting 
as well as demonstrating reduced 
hauling costs as compared to liquid 
manure handling systems. 

EPA considered a variation to Option 
5 that would require CAFOs to use dry 
or drier manure handling practices. This 
variation assumed conversion to a 
completely dry manure handling system 
for hogs and laying hens using liquid 
manure handling systems. In addition to 
the 11dvantages of reduced water usc 
described above, a completely dry 
system is more likoly to minimize 

leaching to ground water and. where 
directly connected hydrologically to 
surface water, will" also reduce loads to 
surface waters. For the beef and dairy 
suhr:ategories EPA assumes that the 
liquid stream would Le treated to 
remove the solids and the solids would 
be composted. It is not practical to 
assume Leef and dairy operations can 
avoid the generation of liquid waste 
because operations in both , 
subcategories tend to have animals in 
open areas exposed to precipitation 
resulting in a contaminated storm water 
that must be captured. Also dairies 
generate a liquid waste stream from the 
washing of the milking parlor. 

Option 6. Option 6 includes the 
requirements of Option 2 and requires 
that large hog and dairy operations (hog 
operations and dairies with 2,000 AUs) 
would install and implement enclosed 
anaerobic digestion to treat their manure 
and use the captured methane gas for 
energy or heat generation. With proper 
management, such a system can be used 
to generate additional on-farm revenue. 
The P.nclosed system will reduce air 
emissions, especially odor and 
hydwgen sulfide, and potenti<~lly 
reduces nitrogen losses from ammonia 
volatilization. The treated effluent will 
also have less odor and should be more 
transportable relative to undigested 
manure, making offsite transfor of 
manure more economical. Anaerobic 
digestion under thermophilic or heated 
conditions would achieve additional 
pathogen reductions. 

Option 7. Option 7 includes the 
requirements of Option 2 and would 
prohibit manure application to frozen, 
snow r:ovP.red or saturated ground. This 
prohibition requires that CAFOs have 
adequate storagP. to hold manure for the 
period of time during which the ground 
is frozen or saturated. The necessary 
period of storage ranges ft·om 45 to 270 
days depending on the rogion. [n 
practice, this may rP.sult in some 
facilities needing storage to hold 
manure and wastes for 12 months. EPA 
requests comment on whether there 11re 
spP.cific conditions which warrant a 
national stand11rd th<~t prohibits 
application when Ute ground is frozen, 
snow covered or saturated. 

6. Proposed Basis for BAT 
BAT Requirements for the Beef and 

Dairy Subcategories. EPA is proposing 
to establish BAT requirements for the 
bP.P.f and dairy subcategories based on 
the same technology option. ThP. heef 
Rubcategory includes stand-alone heifer 
operations and applies to all confined 
cattle operations except for operations 
that confine mature dairy cattle or veal. 
Under the two-tier structure, the BAT 

requirements would apply to any beef 
operation with 500 head of cattle or 
more. Under thP. three-tier structure, the 
BAT requirements for beef would apply 
to any operation with more than 1,000 
head of cattle and any operation with 
300 to 1,000 head which meets the 
conditions identified in section VH.B.2 
and 3 of this preamble. 

EPA proposes to establisJ1 BAT 
requirements for dairy operations which 
meet the following definitions: under 
the two-tier structure. all dairy with 350 
head of mature dairy cows or more 
would be subject to today's proposed 
BAT requirements. Under the three-tier 
approach any dairy with more than 700 
head of mature dairy cows or 250 to 700 
head of mature dairy cows which meets 
the conditions identified in section vn 
of this preamble would be subject to 
today's proposed BAT requirements. 

EPA proposes to establish BAT 
requirements for the beef and dairy 
subcategories based on Option 3. BAT 
would require all beef and dairy CAFOs 
to monitor the ground water heneath the 
production are<~ by drilling wells up 
gradient and down gradient to measure 
fur a plumP. of pollutants discharged to 
ground water at the production area. A 
Lee£ or dairy \.AFO can avoid this 
ground water monitoring by 
demonstrating, to the permit writer's 
satisfaction, that it does not have a 
direct hydrological connection betweP.n 
thP. ground water beneath the 
production area and surface waters. 

EPA proposes to require CAFOs in the 
beef and dairy subcatP.gories to monitor 
their ground water unless they 
determine that thP. production area is 
located above ground water which has 
a direct hydrological connection to 
surface water. CAFOs would have to 
monitor for ammonia, nitrate, fecal 
coliform, total coliform, total chlorides 
and TDS. EPA selected Utese pollutants 
because they may be indicators of 
livestock waste and are pollutants of 
concern to ground water sources. If the 
down gradient concentrations are higher 
than the up gradient concentration this 
indicates a discharge which must bP. 
t:ontrolled. As discussed above, EPA 
requests comment on thP. inclusion of 
total and fecal coliforms among the 
required analytes. For operations that do 
not demonstrate that they do not have 
a direct hydrologic connection, EPA 
based the BAT zero discharge 
requirement on the installation of linP.rs 
in liquid storage structures such as 
lagoons and storm water retention 
ponds and concrete pads for the .storage 
of dry manure stockpiles. 

Beef and dairy CAFOs must also 
develop and implement a PNP that is 
based on application of manure and 
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wastewater to crop land either at a crop 
removal rate fof phosphorus where soil 
conditions require it, or on the nitrogen 
requirements of thtl r:rop. EPA heliHves 
the land application rates established in 
accordance with one of the three 
methods desctibed in today's proposed 
regulation, along with the prohibition of 
manure application within 100 feet of 
that surface water will ensure manure 
and wastewater are applied in a manner 
consistRnt with proper agricultur11l use. 
See EPA's document entitled "Managing 
Manure Nutrients at Concentrated 
Animal Feerling Operations" for the 
detailed discussion of how a PNP is 
developod. 

EPA bRiiHves that technology option :1 
is economically achievable and 
represents the best available technology 
for the beef and dairy subcategories, and 
is therefore proposing this option as 
BAT for these subcategories. The 
incremental annual cost of Option 3 
relative to Option 2 for these 
subcategories is $170 million pre-tax 
undel' the two-tier structufe, and $1205 
million pre-tax under the three tier 
structure. EPA estimated annual ground 
water ptolection benefits from the 
proposed requirements of $70-80 
million. EPA estimates Option 3 for the 
beef and dairy subcategories will reduce 
Loadings to surface waters from 
hydrologically connected ground water 
by 3 million pounds of nitrogen. To 
determine economic achievability, F.PA 
anHlyzed how many facilities would 
experience financial stress severe 
enough to make them vulnerable to 
closure unrler Hac:h rRgulatory option. 
As explained in more detail in the 
Economic A no lysis, the number of 
facilities expHrienc:ing stress may 
indicate that an option might not be 
economically achievable, subject to 
additional c:onsidHrations. Under Option 
2, no facilities in either the beer or dairy 
sectors were found to experience stress, 
while under Option :1. thH analysis 
projHcts 10 beer and 329 dairy CAFOs 
would experience stress under the two
tier structuro, and 40 beef and 610 dairy 
CAFOs would experience stress under 
thH three-tier structure. Of tltese, EPA 
has determined that 40 beef operations 
are considHred small businesses based 
on size standards established by the 
Small Business Administration. This 
analysis assumes that 76% of affected 
operations would be able to demonstrate 
that their ground water does not have a 
hydrological connection to surfnce 
water and would therefore not be 
subject to tlte proposed requirements. 
EPA projects the cost of mnking this 
demonstration to the avHrage CAFO 
would be $3,000. EPA is aware that 

concerns have been raiser! ahout thflse 
cost estimates, and about its estimates of 
how many fadlities would be able to 
avoid the groundwater monitoring and 
protection t'equirements on this basis. 
EPA requests comment on this 11nalysis 
and on its proposed determination that 
Option 3 is economically achievable for 
tlte beef and dairy sectors. 

EPA is not proposing to base BAT 
requirements for thR bHef and dairy 
subcategories on Option 2 because it 
doHs not as comprehensively control 
dischargos of pollutants through ground 
water which has a direct hydrological 
connection with surface water. 
However, EPA is requesting comment 
on Option 2 as n po~sihle hasis for BAT 
in the beer and dairy subcategories. EPA 
notfl~ thHt evtln under Option 2, permit 
writers would be required to consider 
whether a facility is located in an area 
where its hydrogeology makes it likely 
that thH ground water underlying the 
facility is hydrologically connected to 
sur lace water and whether a discharge 
to surface water from the facility 
through such hydrologically connected 
ground water may cause or contribute lo 
a violation of State water quality 
standard~. In cases whet•e such a 
determination was made by the permit 
writRr, he or shtl would impose 
appropriate conditions to prRvHnt 
discharge via a hydfologic connection 
would be included in the permit. The 
main difference between Option 2 and 
Option 3 is thus that under Option 3, 
the burden of pwof would be on the 
facility to rlemonstratH that it does not 
discharge to ground water that is 
hydrologically connectRd to surface 
water, while under Option 2, ground 
water protection and monitoring 
requirements would only be included in 
thH pHrmit if there were an affirmative 
determination by the permitting 
authority that such requirements were 
necessary to prevent a discharge of 
pollutants to surface waters via 
hydrologically connected ground water 
that may bt~ sufficient lo cause a 
violation of State water quality 
standards. Under today's proposal, the 
Option 2 approach to preventing 
discharge~ via hydrologic:ally connected 
ground water would be used for the 
veal, swine and poultry subcategories. 
EPA l'equests comment on applying this 
approa(;h to the heef and dairy 
subcategories as well. 

EPA is not pl'Oposing to establish BAT 
requirements for the beef anrl dairy 
subcategories on the basis of Option 4 
due to the additional cost assodated 
with ambient su·eam monitoring and 
because the addition of in-stream 
monitoring does not by itself achieve 
any better controls on the discharges 

from CAFUs as comp11red to the other 
options. In-stream monitoring could be 
an indicator of discharges occurring 
from the CAFO; however, il is equally 
likely that in-stream monitoring will 
measure discharges that may be 
occurring from adjacent non-CAFO 
agricultural sources. Through the use of 
commercial fertilizers these non-CAFO 
sources would likely be contributing the 
samH pollutants being analyzed undHr 
Option 4. EPA has not identified a better 
indicator parameter which would 
isolate constituents from CAFO manure 
and wastewater from other possible 
sources contributing pollutants to a 
stream. Patltogen analysis could be an 
indicator if adjacent operations do not 
also have livestock or are not using 
manure or biosolids as fertili7.er sources. 
However, as described earlier, EPA has 
con(:Hrns about the ability of CAFOs to 
collect and analyze samples for these 
pollutants because of U1e holding time 
constraints associated with the 
an11lytical meUwds for these parameters. 
Accordingly, EPA does not believe that 
specifying these additional in-stream 
monitoring RMP requirements would be 
appropriate; and would not be useful in 
ensuring compliancfl with the Clean 
Water Act. Moreover, in-stream 
monitoring would be a very costly 
requirement for CAFOs to comply with. 

EPA is not proposing to estaolish BAT 
requiremHnts for thH bHef and dairy 
subcategories on the basis of Option 5. 
Option 5 would require zero discharge 
with no overflow from the production 
a.-ea. Most beef feedlots are open lots 
which have lnrge areas from which 
storm wale!' must be collected; thus, it 
is not possible to assume that the 
operation can design a storm water 
impoundment that will never 
experience an overJ1ow even under the 
most extreme storm. Stand alone heifer 
operations (other than those that are 
pasturR-based) are configured and 
operated in a manner very similar to 
beef fHH!llots. UnlikH thH hog, veal and 
poultry subcategories, EPA is not aware 
of nny beef operations that keep all 
cattle confined under roof at all times. 

Dairies also frequently keHp animals 
in open nrcas for some period of timo, 
whether il is simply the pathway from 
the barn to the milk house or an opon 
exercise lot. Storm water from U1ese 
open areas must be collected in addition 
to any slo•·m water tltat contacts food or 
silage. As is the case for beef feedlots, 
thH runoff vnlume from thH exposed 
areas is a function of the size of the area 
where the cattle are maintained, and the 
amount of precipation. Since the CAFO 
opetator cannot control the amount of 
precipation, there always remains the 
possibility that an extreme storm event 
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can produce enough rainfall that the 
resulting runoff would exceed the 
capacity of the lagoon. 

EPA did consider a new source option 
for now dairies that would enforce total · 
confinement of all cattle at the dairy. 
This new source option poses n barrier 
to entry fol' new Rources, therefore, EPA 
assume!! that this option if applied to 
existing sources would be economically 
unachitwable. F\trthermore, EPA did 
evaluate a variation of Option 5 that 
would apply to existing beef and dairy 
operations and w'ould require the use of 
technologies which achieve a less wet 
manure. These technologit~s include 
solid-liquid separation and composting 
the solids. EPA is not proposing to 
establish BAT on the use of these 
technologies, but does believe these 
technologies may result in cost savings 
at some operations. Additionally, 
composting will achieve pathogen 
reductions. AR described in section 
VJH.C.9., EPA is continuing to examine 
pathogen control!! and may promulgate 
requirements on the discharge of 
pathogens. If EPA set limitations on 
pathogtms. composting technology 
would likely becornP. a basis for 
ach ieving BAT limits. EPA invites 
comment on composting and its 
application to dry beef and dairy 
manure. 

For any operation that has inadequate 
crop land on whic:h to apply its manurt1 
and wastewater, solid-liquid separation 
and composting could benefit the 
CAFO, as theso technologies will make 
the manure more transportable. Drier 
manure is easier to transport; and 
therefore, EPA believes solid liquid 
separation <md composting will be usfld 
in some situations to reduce the 
transportation cost. of excess manure. Jn 
addition, composting is a value-odded 
process that improves the physical 
charactHristics (e.g., reduces odor and 
creates a more homogenous product) of 
the manurH. It can olso make the manure 
11 more marketable product. As a result, 
a CAPO with excess manure may find 
it P.Hsier to give away, or even sell, its 
excess manurtl. EPA oncourages all 
\.AFOs to consider technologies that 
will reduce the volume of manure 
requiring storage and make the manure 
easier to transport. 

Option 6 , which requires anaerobic 
digestion treatment with methamt 
capture, was not considered for Lhe beef 
subcategory, but was considered for the 
dairy subcategory for treatment of liquid 
manure. Anaerobic digestion can only 
be applied to liquid waste. As described 
previously in Section VI, beef feedlots 
mAintain a dry manure, yet they capture 
storm water runoff from the dry lot and 
manure stockpile. The storm water 

runoff is generally too dilutH to 11pply 
digestion technology. 

Most dairies, howevP.r, h11ndle manure 
as a liquid or slurry which is suited lu 
treatment through anaerobic digestion. 
EPA concluded that application of 
anaerobic digesters at dairies will not 
necessarily lead to significant 
reductions in the pollutants dischr~rges 
to surface waters from CAFOs. An 
anaerobic digester does not eliminate 
the need for liquid impoundments to 
store dairy parlor water and barn flush 
water and to capture storm water runoff 
from the open areas at the dairy. Neither 
do digesters reduce the nutrients, 
nitrogen or phosphorus. Thus, basing 
BAT on digester technology would not 
change the performance standard that a 
production area at a CAFO would 
Achieve and would not rHd\JCe or 
eliminate the noed for proper land 
app lication of manure. Digesters were 
considered ber:Auso they achieve some 
degree of waste stabilization And more 
importantly they r.apture air emissions 
genHr!lted during manure storagP-. Tho 
emission of ammoniA from manure 
storage structures is a potentially 
significant contributor of nitrogen to 
surface wabtrs. Covered anaerobic 
dige.stP.rs will prevent these emissions 
while the waste is in the digester, but 
the digester docs not convert the 
ammonia into another form of nitrogen, 
such as nitrate, which is not as volati le. 
Thus as soon as the manure is exposed 
to air the ammonia will be lost. 
Operations may consider addi tional 
management stratHgies for land 
application such as incorporation in 
order to maintain the nitrogen value as 
fertili:ter and to reduce emissions. 

As mentioned obove, the application 
of ambient temperature or mesophilic 
anaerobil: digesters would nol change 
thP. performance standard.that a CAFO 
would achiHve. EPA considered 
anaerobic digestion as a means to 
control pathogens. Thermophilic 
digestion which applies heat to the 
waste will reducH pathogens. As 
describHd in Section VIII.C.9. EPA is 
still evaluating eflectivfl controls for 
pathogens. 

EPA is not proposing to base BAT 
requiroments on Option 7 for tho beef 
and dairy subcategories. Option 7 wuulrl 
prohibit manure application on 
saturated, snow covered or frozen 
ground. Pollulant runoff associated with 
application of manure or wastewater to 
saturated, snow covered or frozen 
ground is a site specific consideration, 
and depends on a number of site 
specific variables, induding distance to 
surface water ond slope of the land . EPA 
believes Lhat eshtblishing a national 
standard that prohibits manure or 

wastewAter opplication is inappropriate 
because of the site specific: nature of 
these requiremP.nts and the regional 
variAbility across the nation. This is 
described in Section VJJ.E.5.b, above. 
However, Section VII also exp lains that 
EPA is proposing to revise 40 CFR Part 
122 to require the permit authority to 
inr:lude, on a case-by-case bosis, 
restrictions on thP. application of CAFO 
waste to frozen, snow covered or 
saturated ground in CAFO permits. This 
permit condition should account for 
topographic and climatic conditions 
found in the 11tate. 

RHquirements for the beHf and doiry 
subc::~tegories would still allow for en 
overflow in the ovent of a chronk: or 
catastrophic storm th11t exceeds the 25-
year, 24-hour storm. EPA believes this 
standard reflects the best avoilable 
technology. Under the proposed 
revisions to Part 122, permits will 
require that any disch::~rge from the 
feedlot or confinement area he reported 
to tho permitting authority within 24 
hours ofth~ d ischarge event. Tht~ CAFO 
operator must also rP.port the amount of 
rainfall and the approximate duration of 
the lltorm event. 

BAT Requirements for the Swine, Veal 
and Poultry Subcategories. EPA is 
proposing to establish BAT 
requirements for the swine, veal and 
poultry subcategories based on Option 
5. For the purpose of simplifying this 
discussion, the term poultry is used to 
include chickens and turkeys. Option 5 
requires zero disr.harge of manure and 
process wastewater and provide~ no 
overflow allowance for manure and 
wastewater storage. Land application 
requirements for these operations would 
be the same as the requirements under 
Option 2. 

EPA is proposing Option 5 because 
swine, veal and poultry operations r:an 
house the animals under roof and feed 
is also not exposed to the weather. 
Thus, there is no opportunity for storm 
wator contamination. Broiler and turkey 
operations generate a dry manure which 
can be kept covered either under a shed 
or with tarps. Laying hen~ with dry 
manure handling usually store manure 
below the birds' cages and inside the 
confinement building. Veal and poultry 
operations confine the animals under 
roof, thus there are no open animal 
confinement areas to generate 
contaminated storm water. Those 
opP-rations with liquid manure storage 
can comply with the restrictions 
proposed under this option by diverting 
uncontaminated storm water away from 
the structure, and covering the lagoons 
or impoundmeuts. 

The technology b11sis for the poultry 
BAT requirements at the produr:tion 
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area are litter sheds for broiler and 
turkey CAFOs, and under house storage 
for laying hP.ns with dry manure 
handling systems. For laying hen 
CAFOs with liquid manure handling 
systems, EPA's technology basis is solid 
separation and covered storage for the 
solids anti coverHti lagoons. 

Laying hen farms may also have egg 
wash water from in-line or off-line 
processing areas. Only 10% oflaying 
hen operations with fewer than 100,000 
bird!~ have on farm egg processing, 
while 35% of laying hen operations 
with more than 100,000 birds have on 
farm egg processing. The wash water is 
onen passed through a settling system to 
remove calcium, then stored in abovo 
ground tanks, below ground tanks, or 
lagoons. Today's proposal is based on 
covered storage of the egg wash water 
from on-farm processing, to prevent 
contact with precipitation. The ultimate 
dispo!~al of egg wash water is through 
land application which must be done in 
accordance with the land application 
rates established in the PNP. EPA 
believes the low nutrient value of egg 
wash water is unlikely to cause 
additional incremental costs to laying 
hen facilities to comply with the 
proposed land application 
requirements. 

EPA assumes large swine operations 
(e.g., operations with more than 1,250 
hogs weighing 55 pounds or greater) 
operate using total confinement 
practices. EPA based BAT Option 5 on 
the same approach described above of 
covering liquid manure storage. CAFOs 
can operate covered lagoons as 
anaerobic digesters which is an effective 
technology for achieving zero dischargo 
and will provide the added benefits of 
wuste stabili7.ation, odor reduction and 
control of air emissions from manure 
storage structures. Anaerobic digesterK 
also can be operated to generate 
electricity which can be used by the 
CAPO to offset operating costs. 

Although Option 5 is the most 
expensive option for the hog 
suhr:ategory, as shown on Tahle 
X.E.2(a), EPA believes this option 
reflects best available technology 
economically achievable because it 
prevents discharges resulting from 
liquid manure overflows that occur in 
open lagoons and pond. Similarly. the 
technology basis of covered treatment 
lagoons and drier manure storage is 
believed to reduce the likelihood of 
those catastrophic lagoon failures 
associated with heavy rainfalls. Option 
5 also achieves the greatest level of 
pollutant reductions from runoff 
reaching the edge of tho field. Non
water quality environmP.ntal impacts 
include reduced emissions and odor, 

with a concurrent increasP. in nitrogen 
value of the manure, howover as 
mentioned previously, the ammonia 
concentration is not reduced and once 
the manure is exposed to air the 
ammonia will volatilize. WatHr 
conservation and recycling practices 
associated with Option 5 will promote 
increased nutrient value of the manure, 
reduced hauling costs via reduced water 
content, and less fresh water usc. 

The technology basis of Option 5, 
solid-liquid separation and storage of 
the solids, has the advantago of creating 
a solid fraction which is more 
transportable, thus hog CAFOs that have 
excess manure can use this technology 
to reduce the transportation (:osts. 

EPA is aware of three open lot hog 
operations that have more than 1,250 
hogs and thero may be a small number 
of others, but the predominant practice 
is to house the animals in roofed 
buildings with total confinement. For 
open lot hog CAFOs, EPA is proposing 
to base BAT the application of hoop 
sti'Uctures as described above. 

VHal opp,rations use liquid manure 
management and storo manure in 
lagoons. EPA has based BAT on covered 
manure and feed storage. The animals 
are housed in buildings with no outside 
access. Thus, by covering feed and 
waste storage the need to capture 
c:ontaminated storm water is avoided. 

In evaluating the economic 
achievability of Option 5 for the swine, 
veal and poultry subcategoriH~, EPA 
evaluated the costs and impacts of this 
option relative to Option 2. For these 
subcategories, the incremental annual 
cost of Option 5 over Option 2 would 
be $110 million pre-tax under the two
tier structure, and $140 million pre-tax 
under the three-tier structure. Almost all 
of these incremental costs are projected 
to be in the swine sector. Since the 
majority of the costs are borne by the 
swine subcategory, EPA solicits 
comment on establishing BAT on the 
basis Option 5 for the only the veal and 
poultry subcategories. and establishing 
DAT on the basis of Option 2 that the 
swine subcategory. EPA projects that 
there would be no additional costs 
under the two-tier structure, and only 
very small additional costs under the 
thtee-tier structure for the veal and 
poultry subcategories to move from 
Option 2 to Option 5. Under Option 2, 
EPA estimates 300 swine operations and 
150 broiler operations would experience 
stress under the two-tier structure, and 
300 swine opp,rations and 3:l0 broiler 
operations would experience stress 
under the three-tier structure. Under 
Option 5 an additional1,12U swine 
operations would experience stress 
under both the two-tier and three·tier 

structures. All affectP.d hog operations 
have more than 1000 AU. None of these 
affected hog operations are small 
businesses based on the Small Business 
Administration's size standards. There 
would be no additional broiler 
operations experiencing stress under 
Option 5, and no veal, layer, or turkey 
operations are projected to experience 
stress under either Option 2 or Option 
5. EPA did not analyze the benefits of 
Option 5 relative lo Option 2. Under 
Option 2 operations are required to be 
dosigned, constn•cted anti npHratHd to 
contain all process generated waste 
waters, plus the runoff from a 25-year, 
24-hour rainfall event for the location of 
the point source. Thus, tlte benefit of 
Option 5 over Option 2 would be the 
value of eliminating tiischarges during 
chronic OJ' catastrophic rainfall events of 
a magnitude of the 25-year, 24-hour 
rainfall event or greatHr. Further benefit 
would be realized as a result of 
increased flexibility on the timing of 
manure application to land. By 
preventing the rainfall and run-off from 
mixing with wastewater, CAFOs would 
not neHti to operate such that land 
application during storm events was 
necessary. 

EPA is not proposing Option 2 for 
these sectors. However, EPA notes that 
at the time of the SBREFA outreach 
process, removing the 25-year, 24-hour 
design standard for any sector was not 
considered largely due to concern that 
a different design standard would lead 
to larger lagoons or impoundments. EPA 
staff explicitly stated this to the SERs 
and other member of the Panel. 
Although not extensively discussed, 
sincH it did not appear at that time to 
be an issue, retention of this standard 
was supported by both tho SERs and tho 
Panel. At that time, EPA was not 
planning to evaluate such an option 
because of the concern that this would 
encourage larger lagoont;. Since the 
Panel concluded it outreach, EPA 
decided to evaluate, and ultimately 
propose removing this design standard 
for the veal, swinH and poultry 
subcategories because of reports of 
lagoon failures resulting from rainfall 
and poor management. As mentionp,ti 
previously, all of these sectors maintain 
their animals under roof eliminating the 
need to capture contaminated storm 
water from thH animal r.onfinHmHnt arHa. 
In addition, most poultry operations 
generate a dry manure, which when 
properly stored, under some typp, of 
cover, eliminates any possibility of an 
overflow in the event of a large storm. 
ThHreforH EPA hHlieves that Option 5 
technology which prevents the 
introduction of storm wuter into manure 
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storage is achievable and represents Best 
Available Technology, without 
redesigning the capacity of existing 
manure storage units. However, EPA 
requests comment on retaining te 25-
ycar, 24-hour storm design standard 
(and thus basing BAT on Option 2) for 
these sectors. consistent with its 
intention at the time of the SBREFA 
outr!!ach process. 

EPA is not proposing to base BAT for 
the swine, poultry and veal 
subcategories on Option 3, because EPA 
believes Option 5 is more protective of 
the environment. If operators move 
towards dry manure handling 
technologies and practices to comply 
with Option 5, there should be less 
opportunity for ground water 
contamination and surface water 
contamination through a direct 
hydrological connection. EPA strongly 
encourages any newly constructed 
lagoons or anaerobic digesters to be 
done in such a manner as to minimize 
pollutant losses to ground water. A 
treatment lagoon should be lined willt 
clay or synthetic liner or both and solid 
storage should be on a concrete pad or 
preferably a glass-lined steel tank as 
EPA has included in its estimates of 
BAT costs. Additionally, Option 5 
provides the additional non-water 
quality benefit of achieving reductions 
in air emissions from liquid storage 
systems. EPA estimates that the cost of 
complying wiUt both Option 3 and 5 at 
existing facilities would be 
economically unachievable. 

EPA believes the proposed technology 
basis for broilers, turkeys and Laying 
hens with dry manure management will 
avoid discharges to ground water since 
the manure is dry and stored in such a 
way as to prevent storm water from 
reaching it. Without some liquid to 
provide a lJ•ansport mechanism, 
pollutants cannot move through the soil 
pmfile and reach the ground water and 
surface water through a direct 
hydrological connection. 

EPA is not proposing to base BAT on 
Option 4 for the same reasons described 
above for the beef and dairy 
subcategories, 

EPA is not proposing to base BAT on 
Option 6, because EPA believes that the 
zero discharge aspect of the selected 
option will encourage operations to 
consider ami install anaerobic digestion 
in situations where it will be cost 
effective. 

As with beef and dairy, EPA is not 
proposing to base BAT for swine, veal 
and poultry on Option 7, but believes 
that permit authorities should establish 
restrictions as necessary in permits 
issued to CAFOs, Swine, veal and 
poultry operations should take the 

timing of manure application into 
account when developing the PNP. Any 
areas that could result in pollutant 
discharge from application of manure to 
frozen, snow covered or saturated 
ground should he identified in the plan 
and manure or wastewater should not 
be applied to those areas when there is 
a risk of discharge. 

EPA solicits comment on the use of 
remote liquid level monitoring at 
livestor.k operations. As described above 
in Section VJJI.C.3, this technology 
could provide advanced notification 
that levels are reaching a critical point, 
and corrective actions collld then be 
taken, This technology does not prevent 
precipitation from entering the lagoon 
and does not prevent overflows, 
therefore EPA chose not to propose this 
technology as BAT for swine or veal 
operations. However, EPA solicits 
comments on applicability of this 
technology to livestock operations, 
esp!!dally at swine and veal as an 
alternative to covers on lagoons. 

PNP Requirements 
There are a number of elements that 

are addressed hy both USDA's 
"Guidance for Comprehensive Nutrient 
Management l'lans (CNMPs)" and EPA's 
PNP which would be required by the 
effluent guidelines and NJ'DES 
proposed rulet; and is detailed in the 
guidance document "Managing Manure 
Nutrients at Concentrated Animal 
Focding Operations." EPA's proposed 
PNP would establish requirements for 
CAFOs that are consistent with the 
technical guidance published Ly USDA 
experts, but go heyond that guidance by 
identifying specific management 
practices that must be implemented. 
What follows is a brief description of 
what must be included in a PNP, 

General Information. The PNP must 
have a Cover Sheet which contains the 
name and location of the operation, the 
name and title of the owner or operator 
and the name and title of the person 
who prepared the plan. The date 
(month, day, year) the plan was 
developed and amended must be dearly 
indicated on the Cover Sheet. The 
Executive Summary would briefly 
describe the operation in terms of herd 
or flock size, total animal waste 
produced annually, crop identity for the 
full 5 year period including a 
description of the expected crop 
rotation and, realistic: yield goal. The 
Executive Summal'y must include 
indic:ation of the field conditions for 
each field unit resulting from the 
phosphorus method used (e.g., 
phosphorus index), animal waste 
application rates, the total number of 
acr!!S that will receive manure, nutrient 

content of manure and amount 'of 
manure that will be shipped off-site. It 
should also identify the manure 
collection, handling. storage. and 
treatment practices. for example animals 
kept on bedding which is stored in a 
shed after removal from confinement 
house, or animals on slatted floors over 
a shallow pull plug pit that is drained 
to an outdoor in-ground slurry storage 
inpoundmenl. Finally, the Executive 
Summary would have to identify the 
watershed(s) in which the fields 
receiving manure are located or the 
nearest surface water body. While the 
General Information sP.ction of a PNP 
would give a general overview of the 
CAFO and its nutrient management 
plan, subsequent sections would 
provide further detail. 

Animal Waste Pmdut:tion. This 
subsection details types and quantities 
of animal waste produced along with 
manure nutriont sampling techniques 
and results. Information would he 
indudP.rl on the maximum number of 
livestock ever confined and the 
maximum livestock capacity of the 
CAFO, in addition to the annual 
livestock production. This section 
would provide an estimate of the 
amount of animal waste collected each 
year, Each different animal waste source 
should be sampled annually and tested 
by an accredited laboratory for nitrogen, 
phosphorous, potassium, and pH. 

Animal Waste Halldling, Collection, 
StomgH, und Tnmtment. This subsection 
details best management practices to 
protect surlace and groundwater from 
contamination during the handling, 
collection, storage, and treatment of 
animal waste. A review would have to 
be conducted of potential water 
contamination sources from existing 
animal waste handling, collection, 
storage, and treatment practices. The 
capacity neodod for storage would be 
calculated. 

Feedlot runoff would have to he 
contained and adequately managed. 
Runoff diversion structures and animal 
waste storage structures would have to 
be visually inspected for: seepage, 
erusion, vegetation, animal access, 
reduced freeboard, and functioning rain 
gauges and irrigation equipment, on a 
weekly basis. Deficiencies based on 
visual inspections would have to be 
identified and corrected within a 
reasonahle time frame. Depth markers 
would have to be permanently installed 
in all lagoons, ponds, and tanks. 
Lagoons, ponds, and tanks would have 
to be. maintained to retain capacity for 
the 25-year, 24-hour storm event. Doad 
animals, required to be kept out of 
lagoons, would hove to be properly 
handled and disposed of in a timely 
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manner. lo'inally, an emergency response 
plan for animal waste spills and releases 
would have to be developed. 

Land Application Sites. This 
subsection details field identification 
and soil sampling. County(ies) and 
watershed code(s) where feedlot and 
land receiving animal waste 
applications are located would be 
irlentified. Total acres of operation 
under the control of the CAFO (owned 
and rented) and total acres where 
animal wasto will be applied would be 
included. A detailed farm map or aerial 
photo, to be induded, would have to 
indicate: location and boundaries of the 
operation, individual field boundaries, 
field identification and acreage, soil 
types and slopes, ami the location of 
nearby surface waters and other 
environmentally sensitive areas (e.g., 
wetlands, sinkholes, agricultural 
drainage wells, and aboveground tile 
drain intakes) where animal waste 
application is restricted. 

Separate soil sampling, using an 
approved method. would have to be 
conducted every 3 years on each field 
receiving animal waste. The samples 
shall be analyzed at an accredited 
laboratory for total phosphorous. 
Finally, tlte phosphorous site rating for 
each field would have to be recorded 
according to the selected assessmtmt 
tool. 

Land Application. This subsection 
details crop production and animal 
waste application to crop production 
areas. Details of crop production would 
have to include: Identification of all 
planned crops, expected crop yields and 
the basis fol' yield estimates, crop 
plnnting and harvesting dates, crop 
residue management practices, and 
nutrient requirements of the t:rops to be 
grown. Calculations used to develop the 
application rate, including nitrogen 
credits from legume crops, available 
nutrients from past animal waste 
applications, and nutrient credits from 
other fertilizer and/or biosolids 
applications would have to be included. 

Animal waste application rates cannot 
exceed nitrogen requirements of the 
crops. However, animal waste 
applic11tion rates would be limited to 
the agronomic requirements for 
phosphowus if the soil pho~phorous 
tests are rated "high", the soil 
phosphorous tests are equal to 3/4, but 
not greater than twice the soil 
phosphorous threshold value, or the 
Phosphorous Index rating is "high." 
Finally, animal waste could not be 
applied to land if the soil phosphorous 
tests are rated "very high", the soil 
phosphorous tests are greater than twice 
the soil phosphorous thresholrl value, or 
thH Phosphorous Index rating is "very 

high." In some cases, optlrators may 
choose to further restrict application 
rates to account for other limiting 
factors such as salinity or pH. 

Animnl wastes cannot be applierl to 
wetlands or surface waters, within 100 
feet of a sinkhole, or within 100 feet or 
water sources such as rivers, streams, 
lakes, ponds, and intakes to agricultural 
drainage systems (e.g., aboveground tile 
tlrain intakes, agricullural drainage 
wells, pipe outlet terraces). EPA 
requests comment on how serious 
would be the limitations imposed by 
these requirements. Manure spreader 
and irrigation equipment would have to 
be calibrated at a minimum once each 
year, but preferahly before each 
application period. Finally, the date of 
animal waste application and 
calibration application equipment, and 
rainfall amounts 24-hours before and 
after application would be recortled. 

Other Uses/Off-Site Transfer. The 
final required subsection for a PNP 
details any alternative uses and off-site 
transport of animal wastes. If used, a 
complete description of alternative uses 
of animal waste would have to be 
indutled. If animal wastes are 
transported off-site the following would 
have to he n~corded: tlate (day, month, 
year), quantity, and name and location 
of the recipient of the animal waste. 

Voluntary Measures. Many voluntary 
best management practices can be 
included within various subsections of 
a PNP. These voluntary best 
management plans arc referenced in 
EPA's guidance document for PNP 
"Managing Manure Nutrients at 
Concentrated Animal Feeding 
Operations." · 

Annual Review and Rtwi.~ion. While a 
PNJ' is required to be renewed every 5 
years (coinciding with NPDES 
permitting), an annual review of the 
PNP would have to occur and the PNP 
would be revised or amen dod as 
necessary. 

The most likely factor which would 
necessitate an amendment Ol' revision to 
a PNP is a change in U1e number of 
animals at the CAFO. A substantial 
increase in animal numbers (lor 
example an increase of greater than 
20%) would significantly increase the 
volume of manure and total nitrogP-n 
and phosphorous produced on the 
CAFO. Hecause of this, the CAFO will 
need to re-evaluate animal waste storage 
facilitie~ to ensure adequate capacity, 
and may need to re-examine the land 
application sites and rates. 

A second reason which would require 
an amendment or revision to a PNP is 
a change in the cropping program which 
would significantly alter land 
application of animal w11ste. Changes in 

crop rotation or crop acreage could 
signifit:antly alter land application l'ates 
for fields receiving animal waste. Also 
the elimination or addition of fields 
receiving animal waste application 
would require a ch<mge in the PNP. 

Changes in animal waste collection, 
storage facilities, treatment, or land 
application method would require an 
amendment or revi~ion to a PNP. For 
example. thP. addition of a solid-liquid 
sepaa·ator would change the nutrient 
content of the various animal waste 
fractions and the method of land 
application thereby necessitating a 
revision in a PNP. Changing from 
Kurface application to soil injection 
would alter ammonia volatilization 
subsequently altHring animal waste 
nutrient composition requiring a 
revision of land application rates. 

When CAFOs Must Have PNPs. EPA 
proposes to allow two groups of CAFOs 
up to 90 days to obtain a PNP: 

3. Existing CAfo'Os which are being 
covered by a NPDES permit for the first 
time; or 

4. Existing CAFOs that are already 
covered under an existing permit which 
is reissued within 3 years from the date 
of promulgation of these regulations. 

EPA proposes that all other existing 
CAFOs must have a PNP at the time 
permits are issued or renewed. 

7. New Source Performance Standards 
For purposes of applying the ntlw 

source performance standards (NSPS) 
being proposed today. a source woulrl 
be a new t;Ourt:e if it commences 
construction after the effective date of 
the forthcoming final rule. (EPA expects 
to takP. final action on this proposal in 
Dectlmber 2002, which is more than 120 
days after the date of proposal-see 40 
CFR 122.2). Each source that meets tl1is 
definition would be required to achieve 
any newly promulgated NSPS upon 
commencing dischnrge. 

In addition, EPA it; proposing 
ndditional criteria to define "new 
source" that would apply specifically to 
CAFOs under Part 412. EPA intends that 
permit writers will consult the spet:ific 
"new source" criteria in Part 412 rather 
than the more general criteria set forth 
in 40 CFR 122.29(b)(1). The other 
provisions of 40 CFR 122.29 continue to 
apply. EPA proposes to consider an 
operation as a new source if any of the 
following thretl criteria apply. 

The definition of new source being 
proposed for Part 412 states three 
criteria that determine whether a source 
is a "new source." 

First, a lacility would be a new source 
if it is constructed at a site at which no 
other source i~ located. These new 
sources have the advantage of not 
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having to retrofit the operation to 
comply with BAT requiroments, and 
thus can design to comply with more 
stringent and protective requirements. 

The second critP.rion for defining a 
new sourco would be where new 
construction at the facility "repl11ces tho 
housing, waste handling system, 
production process, or production 
equipment that causes the discharge or 
potential to discharge pollutants at an 
existing sourr:e." Confinement housing 
and barns are periodically replaced, 
allowing the opportunity to install 
improved systems that provide 
increased environmental protection. 
ThP. modern confinement housing used 
at many swine, dairy, veal, and poultry 
farms allows for waste handling and 
storage in a fashion that generates little 
or no process water. Such systems 
negate the need for traditional flush 
systems and storage lagoons, reduce the 
risks of uncontrollable spills, and 
decrease the costs of transporting 
manure. 

Third, a source would be a new 
source if construction is begun after the 
date this rule is promulgated and its 
production area and processes are 
substantially independent of an existing 
source at the same site. Facilities may 
construct additional production areas 
that are located on one contiguous 
property, without sharing w11ste 
management systems or commingling 
waste streams. Separate production 
areas may also be constructed to help 
control biosecurity. New production 
areas may also be constructed for 
entirely different animal types, in whkh 
case the more stringent NSPS 
requirements for that subcategory would 
apply to the separate and newly 
constructed production area. In 
determining whether production and 
processe~ are substantially independent, 
the permit authority is directed to 
consider ~uch factors as the extent to 
which the new production areas are 
integrated with the existing production 
areas, and the extent to which the new 
operation is engaging in the same 
general type of activity as the existing 
source. 

EPA also considered whether a 
certain level of facility expansion, 
measured as an increase in animal 
production, should cause an operation 
to be subject to new source pel'formance 
standards. lf so, upon facility expansion, 
the CAFO would need to go beyond 
compliance with BAT requirements to 
meet the more stringent standards 
represented by NSPS. In today's 
proposal, that increment of additional 
control, for the swine, poultry and veal 
subcategories, would amount to Ute 
need to monitor ground water <Jnd 

install liners in lagoons and 
impoundments to prevent discharges to 
ground water that has a direct 
hydrological connection to surface 
water; unless tho CAFO could 
demonstrate that no such direct 
hydrological link existed. [n the beef 
and dairy subcategories, the NSPS 
proposed today are the same as the BAT 
standards. 

The Agency, however, decided 
against proposing to idP.ntify facility 
P.xpansion as a trigger for the 
application of N:-iPS. Many CAFOs 
oversize or over-engineer their waste 
handling systems to accommodate 
future increases in production. Thus, in 
many cases, the actual increases in 
production may not present a new 
opportunity for the CAFO to install the 
additional NSPS technologies-e.g. 
liners. To install liners, these operations 
would need to retrofit their facilities tho 
same as existing sources would. EPA 
has explained above that Kuch 
retrofitting would not be economically 
achievable in these animal sectors. 
Similarly, thP. costs associated with 
these requirements would represent a 
barriel' to the expansion. Therefore, it 
would not be appropriate to require 
these operations, upon lacility 
expansion, to meet the additional 
ground water-related requirements that 
are a part of today's proposed NSPS. 

EPA considererl Hie same seven 
options for new source performance 
standards (NSPS) as it considered for 
BAT. EPA also considered an additional 
option for new dairies, whic:h if 
selected, would prohibit dairies from 
discharging any manure or process 
wastewater from animal confinement 
and manure storage areas (i.e., 
eliminating the allow11nce for 
discharging overflows associated with a 
storm event). New sources have the 
advantage of not having to retrofit the 
operation to comply with the 
requirements and thus can design the 
operation to comply with more stringent 
requirements. [n selecting new source 
performance standards, EPA evaluates 
whether the requirements under 
consideration would impose a barrier to 
entry to new operations. 

EPA is proposing to select Option 3 as 
the basis for NSPS for the beef and dairy 
subcategories. Option 3 includes all the 
requirements proposed for existing 
sources including complying with zero 
discharge from the production area 
except in the event of a 25-year, 24-hour 
storm and the requirement tu dtwelop a 
PNP which establishes the rate at which 
manure and wastewater can be applied 
to crop or pasture land owned or 
controlled by the CAFO. The 
application of manure and wastewater 

would be restricted to a phosphorus 
based rate where nec:essary depending 
on the specific soil conditions at the 
CAFO. Additionally, other best 
management practice requirements 
would apply, including the prohibition 
of manure and wastewater application 
within 100 feet of surface water. The 
proposed new source standard for the 
beef and dairy subcategorie~ includes a 
requirement for assessing whether the 
ground water beneath the production 
area has a direct hydrological 
connection to surface water. If a direct 
hydrological connection exists, the 
operation must conduct additional 
monitoring of ground water up gradient 
and down gradient from the production 
area, and implement any necessary 
controls based on the monitoring results 
to ensure that zero discharge to surface 
water via the ground water route is 
achieved for manure stockpiles and 
liquid impoundments or lagoons. For 
the purpose of estimating compliance 
costs, EPA has assumed that operations 
located in areas with a direct 
hydrological connection will install 
synthetic material or compacted clay 
liners beneath any liquid manure 
storage and construct impervious pads 
for any dry manurH ~torage areas. The 
operator would be required to collect 
and analyze ground water samples twice 
per year for total dissolved solids, 
chlorides, nitrate, ammonia, total 
coliforms and fecal coliform. EPA 
believes that Option 3 is er:onomically 
achievable for existing sources. Since 
new sources are able to int~tall 
impermeable liners at the time the 
lagoon or impoundment is being 
constructed, rather than retrofitting 
impoundments at existing source, costs 
associated with this requirement should 
be less for new sources in comparison 
to existing sources. EPA has concluded 
that Option 3 requirements will not 
pose a barrier to entry for new sources. 

EPA is proposing to establish NSPS 
for all swine and poultry operations 
based on Option 5 and Option 3 
mmbined. In addition the BAT 
requirements described in Section 
VIII.C.6, the proposed new source 
standards would require no discharge 
via any ground water that has a direct 
hydrological link to surface water. As 
described above, Option 3 requires all 
CAFOs to monitor the ground water and 
impose appropriate controls to ensw·e 
compliance with the zero discharge 
standard, unless the CAFO has 
demonstrated that there is no direct 
hydrological link between the ground 
watP.r and any surface waters. The 
proposed new sourcP. standard also 
restricts land application or manure and 
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wastewater to a phosphorus based rate 
where necessary depending on the 
specific soil conditions at the CAFO. 
Additionally, other best management 
practice requirements would apply, 
including that application of manure 
and wastewater would be prohibited 
within 100 foct of surface water. 

EPA encourages new swine and 
pou !try facilities to be constru<:tHd to 
use dry manure handling. Dry manure 
handling is currently the standard 
practice at broiler and turkey 
opHrations. As described previously. 
some existing laying hen opewtions and 
most hog operations use liquid manufe 
handling systems. The proposed new 
sou1·ce performance standard would not 
require the ust! of dry manure handling 
technologies, but EPA believes this is 
the most efficient technology to comply 
with its requirements. 

EPA has analyzed costs of installing 
dry manure handling at new laying hen 
and swine operations. Both sectors have 
operations which demonstrate dry 
manure handling can be used as an 
effective manure management system. 
The dry manure handling systoms 
considered for both sectors require that 
the housing for thH :mimals be 
constructed in a certain fashion, thus 
making this practice less practical for 
existing sources. Both sectors have 
developt!d a high risH housing system, 
which houses the nnimals on the socond 
floor of the building allowing the 
manure to drop to the first floor or pit. 
In the laying hen sector this is currently 
a common practice and with aggressive 
ventilation, the manure can be 
maintained as a dry product. Hog 
manufe has a lower solids content, thus 
the manure must btl mixed with a 
bedding material (e.g., wood chips, rice 
or pe<~nut hulls and other types of 
bedding) which will absorb the liquid. 
To further aid in drying the hog manure, 
air is forced up through pipes installed 
in the conerete floor of the pit. With 
some management on the part of the 
CAFO operator, involving mixing and 
turning the hog manure in the pit 
periodic<~lly, the manure can be 
composted while it is being stored. The 
advantages of the high rise system for 
hogs and laying hens include a more 
transportable manure, which, in the 
case of the hog high rise system, has 
also achieved a fairly thorough 
decomposition. Tl1e air quality inside 
the high rise house is greatly improved, 
and the potential for leaching pollutants 
into the groundwater is greatly reduced. 
The design standard of these high rise 
houses include concrete floors and also 
assume that the manure would be 
retained in the building until it will be 
land applied, thus U1ere is no 

oppoftunity for storm wator to reach the 
manure storage and virtually no 
opportunity for pollutants to leat.:h to 
groundwater beneath the confinement 
house. EPA believes that the cost 
savings associated with case of manure 
transportation, as well as improved 
animal hoalth and performant.:H, with 
the dry manure handling system for 
hogs will off-t;et thH increased cost of 
opea·ation and maintenance associated 
with the high rise hog system. Thus. 
EPA concludes the high-rise house does 
not pose 1:1 harrier to entry and is the 
basis for NSPS in both the laying hen 
and hog sectors. Although the high rise 
house is the basis of the new source 
standards for the swine and laying hen 
sectors, operations are not preventHd 
from constructing a liquid manure 
handling system. 1f new sources in these 
sectors choose to construct a liquid 
manure handling system, they would be 
required to line the lagoons if the 
operation is located in an area that has 
a direct hydrologic connection, but the 
cost associated with lining a lagoon at 
the time it is being constructed is much 
less than the cost to l'etrofit lagoon 
liners. 

EP1\ proposes to establish new source 
requirements for the veal subcategory on 
the basis of Option 5 which rHquirHs 
zero discharge with no overflow from 
the production area and Option 3 which 
l'equires zero discharge of pollutants to 
groundwater which has a direct 
hydrological connection to surface 
water. with the ground water 
monitoring or hydrological assessment 
requirements described above. EPA 
believes that a zero discharge standard 
without any ovel'flow will promote the 
use of covered lagoons, anaerobic 
digesters or oU1ea· types of manure 
treatment systems. Additionally, this 
will minimize the use of open air 
manure storage systems, thus reducing 
emission of pollutants from CAFOs. 

New veal CAFOs would not be 
expected to modify existing housing 
conditions since EPA is not aware of 
any existing veal operationK that use dry 
manure handling systems. New veal 
CAFOs would be expected to nlso uso 
covered lagoons, or anaerobic digesters 
to comply with the zero dischnrge 
standard. NHw veal CAFOs would be 
required to line their liquid manure 
treatment or ~torage structures with 
either synthetic material or compacted 
day to prHvent the discharge of 
pollutants to ground water which has a 
direct hydrological connection to 
surface water. In addition, the CAFO 
would have to monitor the groundwatef 
beneath the production area to ensure 
compliance with the zero discharge 
requirement. The CAFO would not need 

to install liners or monitor ground wnter 
if it demonstrates that there is no direct 
hydrologic link between the ground 
water and any surface waters. 

In addition to the seven options 
considered for both existing and new 
sources, EPA also investigated a new 
source option for dairies that would 
prohibit all dist.:harges of m1:1nure and 
process wastewater to surface waters, 
eliminating the current allowance for 
the discharge of the overflow of runoff 
from the production area. To comply 
with a zero discharge requirement, 
dairies would need to transform the 
operation so they could have full 
control over the amount of manure and 
wastewater, including any runoff, 
entering impoundments. Many dairies 
have drylut areas wherH calves, heifers. 
and bulls are confined, as well as 
similar dry lot areas where the m11ture 
cows are allowed access. EPA estimated 
compliance costs for a zero discharge 
requirements assuming that the 
following changes would occur at new 
dairies: 

(1) Freestall barns for mature cows 
would be constructed with six months 
under pit manure storage, rather than 
typical flush systems with lagoon 
storage; 

(2) Freestall barns with six months 
underpil manure storage would be 
constructed to house heifers; 

(3) Calf barns with a scrape system 
would be constructed with a scrape 
system and six months of adjacent 
manure storage; and 

(4) New dairies would include 
covered walkways, exercise areas, parlor 
holding, and handling areas. 

Dry lot areas are continually exposHd 
to pfecipitation. The amount of 
contaminated runoff from such areas 
that must be captured is directly related 
to the size of the exposed area and the 
amount of precipitation. Under the 
current regulations, dairies use the 25-
year, 24-hour rainfall event (in addition 
to other considerations) when 
determining the necessary storage 
{:apadty for 11 facility. Imposing a zero 
discharge requirement that prevents any 
discharge from impoundments would 
force dairies to reconfigure in a way that 
provides complete control over all 
sources of wastewater. EPA considered 
the structural changes in dairy design 
dHscrihed hHrH to create a facility that 
eliminates the potential for 
contaminated runoff. 

While EPA believes that confining all 
mature and immature dairy cattle is 
technically feasible, the costs of zero 
discharge relative to the costs for Option 
3 are very high. Capital costs to comply 
with zero discharge increase by two 
orders of magnitude. EPA estimates 
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annual operating and maintenance costs 
would rise between one to two orders of 
magnitude above the costs for Option 3. 
These costs may create a barrier to entry 
for new sources. In addition, EPA 
believe~ selecting this option could have 
the unintended consequence of 
encouraging dairieK to shift calves and 
heifers offsite to standalone heifer 
raising operations (either on land owned 
hy the dairy or at contract operations) to 
avoid building calf and heifer b<Jrns. If 
these offsite calf/heifer operations are of 
a size that they avoid being defined as 
a CAFO, the manure from the immature 
animals would not be subject to the 
efl1uent guidelines. 

EPA is not basing requirements for 
new dairies on the zero discharge option 
for the reasons discussed above. EPA 
solicits comment on the approach used 
to estimate the costs for new dairies to 
comply with a zero discharge 
requirement. Comments are particulaTly 
t;olicitod on aspects such as: convel'ting 
from flush systems to underpit manure 
storage; types of housing for calves and 
heifers; and whether the potential for 
uncontrollable amounts of precipitation 
runoff have been sufficiently eliminated 
(including from silage). EPA also solicits 
mmment on a regulatory scenario that 
would establish a zero diMcharge 
a·equirement for manure and process 
wastewater from barns (housing either 
mature or immature dairy cattle) and the 
milking parlor, but would maintain the 
current allowance for overflow of runoff 
from drylot areas. 

As an alternative to underpit manure 
storage. dairies <.:nuld achievo zero 
discharge for parlor wastes and barn 
flush water by constructing ~ystems 
such as anaerohic digesters and covered 
lagoons. These covered systems, if 
properly operated, can facilitate 
treatment of the manure and offer 
opportunities to redur.e air emissions. 
The resulting liquid and solid wastes 
would be more stable than untreated 
manure. EPA solicits comment on the 
usefulness of applying stahili:zation or 
treatment standards to liquid and slurry 
manures prior to land application. 
Commenters encouraging the use of 
such standards should recommend 
appropriate measurement parameters 
such as volatile solids, BOD. GOD, and 
indicator organism reduction(s) to 
establish stability or treatment levels. 

EPA has not identified any basis for 
rejecting the zero discharge option for 
dairies solely due to animal health 
reasons. EPA solicits comment on the 
technical feasibility of confining mature 
ami/or immature dairy cattle in barns at 
all times. 

Ten-year protection period. The NSPS 
that arc currently codified in part 412 

will continue to have force and effect for 
a limited universe of CAPOs. For this 
reason, EPA is proposing to retain the 
NSI'S promulgated in 1974 for part 412. 
Specifically, following promulgation of 
the final rule that revises part 412, the 
1974 NSPS would continue to apply for 
a limited period or lime to certain new 
sources and new dischargers. See CWA 
section 306(d) and 40 CFR 122.:-!Y(d). 
Thus, ifEI'A promulgates revised NSPS 
for part 412 in December 2002, and 
those regulations take effect in January 
2003, qualified new sources and new 
dischargers that commenced disch11rge 
after January 1993 but before January 
2003 would be subject to the currently 
codified NSPS for ten years from the 
dato they. commenced discharge or until 
the end of the period or depreciation or 
amortization of their facility, whichever 
comes first. See CWA section 30fi(d) and 
40 CFR 122.29(d). After that ten year 
period expires, any new or revised BAT 
limitations would apply with respect to 
toxic and nonconventional pollutants. 
Limitations on conventional pollutants 
would be b11sed on thet974 NSPS unless 
EPA promulgates revisions to BPT/BCT 
roa· conventional pollutants that arc 
more stringent than the 1974 NSPS. 

Rather than repTOduce the 1974 NSPS 
in the proposed rule, EPA proposes to 
refer permitting authorities to tho NSPS 
codified in the 2000 edition of the Code 
of Federal Regulations for use during 
the applicable ten-year period. 

8. Pretreatment Standards for New or 
Existing Sources (PSES AND PSNS} 

EP J\ is not proposing to establish 
l'rell'eatment Standards for either new 
or existing sources. Further, EPA is 
withdrawing the existing provisions 
entitled "Pretreatment standards for 
existing sources" at §§412.14, 412.16, 
412.24, 412.26. Those existing 
provisions establish no limitations. The 
vast majority of CAFOs are located in 
rural areas that do not have access to 
municipal treatment systems. EPA iK oot 
aware of any existing CAFOs that 
discharge wastewater to POTWs al 
present ami does not ex poet new 
sources to be constructed in areas where 
J'OTW access will h~ available. For 
those reasons, EPA is not establishing 
national pretreatment standards. 
However. EPA also wants to make il 
clear that if a CAFO discharged 
wastewater to a POTW, local 
pretreatment limitations could be 
established by the Control Authority. 
These local limits are similar to BPJ 
requirements in an NPDES permit. 

9. Effluent Guidelines Controls for 
Pathogens 

The third most common reason fot 
waterbodies being li5ted on State 
§ 303(d) lists as an impaired watershed 
is pathogens. Degradation of surface 
waters by excessive levels of pathogens 
has been attributed to several sources, 
including natural wildlife, faulty septic 
systems, and animal agriculture. As 
described in Section 5, stream water 
quality may be impacted by animal 
feeding operations due lo feedlot surface 
runoff, spills from liquid 
impoundments, tile drain effluent, 
leaching and runoff from land receiving 
manuro, and seepage from waste 
storage. Degradation of aquatic and 
riparian habitat also occurs when 
animal grazing operations are poorly 
managed. 

In today's notice. EPA is not setting 
specific requirements for the control of 
pathogens. The proposed BAT is 
expected to reduce pathogens to surface 
waters through the implementation of 
the zero discharge requirements at the 
production area, and through the 
implementation of the PNP at the land 
application area. Even without explicit 
requirements or limits for pathogen 
controls, EPA expects considerable 
reduction in the discharge of pathogens 
for reasons described below. Runoff 
simulations and loadings analysis 
predict a 50% reduction in fecal 
coliforms and a 60% reduction in fecal 
slreptocor.r.i under the regulatory 
scenario proposed today. Following this 
proposal, EPA intends to further analyze 
technologies fur the treatment or 
reduction of pathogens in manure, and 
solicits comment on other approaches to 
control pathogens. 

One mechanism for pathogen 
discharge to surface waters is 
catastrophic spills, whether caused by 
intentional discharges or through 
overflow following major storms. EPA 
expects the requirements for no 
discharge from the production area, as 
well as routine inspection and 
mandatory management practices for 
the control ofliquid impoundment 
levels, will reduce catastrophic spills. 
For the swine and poultry sectors EPA 
believes the elimination of the storm 
event at which an overflow is allowed 
will also reduce discharge of pathogens. 
At U1e production area, operators would 
be required to handle animal mortalities 
in a manner so as to prevent 
contamination of surface water. ThP. 
proper use of manure as a fertilizer, as 
specified in the proposed regulations, 
may result in increased storage capacity 
and longer retention times of both liquid 
and solid manure storage, allowing 
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increased opportunity for natural diP.-off 
of pathogens. For example, runoff from 
fields re<:eiving poultry litter that had 
been stored prior to application showed 
no signiilcant difference in pathogen 
content in runoff from control fields 
(GEIS, 1999), supporting the conclusion 
that pathogen reductions will occur 
from increased storage times. 

Application rate has been identified 
as the single most important manure 
management practice affecting pollution 
of surface waters from fields receiving 
manure. Other practices affecting 
pathogen content in the runoff include 
amount of application, incorporation 
methods, tillage, saturation of the 
receiving field, and elapsed time 
following application before a rainfall. 
In one case study, swine lagoon eflluent 
applied to tile drained fields at 1.1 
inches showed no difference in runoff 
quality than the control fields, but 
application at tlttee times the rate 
showed high levels of fecal coliform in 
the surface water. Fecal bacteria in 
runoff from land receiving fresh manure 
may often be a significant proportion of 
the fecal contamination measured in the 
surface waters. Vegetated filter strips are 
useful in removing pollutants from 
runoff on manured fields, particularly 
nutrients and sediment, but have not 
been identified as generally effective in 
reducing bacterial concentrations in the 
runoff. Surface applications of manure 
are more likely to result in fecal 
coliform transport. when the soil is 
saturated, particularly in fine sandy 
loam soils. 

EP i\ believes nutrient management 
practices and rates established in the 
PNP would limit the quantity of 
nutrients that may be applied to fields 
and will reduce the occurnmce of 
manure application to saturated soils, or 
when a heavy storm event is predicted. 
Nutrient loss to surface water under 
these conditions would ret;ult in 
reduced crop yields and would be 
reflected in revisions made to the PNP 
in subsequent years translating to a 
lower manure application rate. 

EPA has collected data on 
technologies useful in treating manure 
and wastes for pathogens. Anaerobic 
digesters and even simple manure 
storage for an extended period of time 
promote pathogen reductions through 
selective growth conditions and natural 
die-off over time. The addition of heat, 
such as is used in thermophilic 
digesters, further reduces pathogens. 
Proper composting processes also 
involve high temperatures-achieving 
temperatures approaching 140 degrees F 
in the pile. Heat treatment over several 
days is likely to kill protowans such as 
Giardia and Cryptosporidium. The 

addition of lime to achieve high alkaline 
conditions, e.g., achieving a pH~ 12, 
also is effective at killing many 
pathogens by disrupting the cell 
membrane or diKrupting virus viahility. 

EPA will continue to analyze the 
performance and applicability of 
treatments to reduce pathogens in CAFO 
waste, and will analyze the costs of 
these processes. The processes 
desc:ribed above and others used to 
significantly reduce pathogens in 
biosolids or sewage sludge such as heat 
treatment, drying, thermophilic aerobic 
digestion, pasteurization, disinfection, 
and extended storage will be analyzed 
for theia· applicability to animal 
manures. EPA will give consideration to 
establishing the s11me performance 
standards as required for Class A sludge 
in Part 503. If supported by appropriate 
data, the final rule could establish these 
or other appropriate standards as 
performance standards that the wastes 
would be required to meet prior to land 
application. The CAFO would need to 
demonstrate achievement of these 
standards prior to land application 
because of the impracticability of 
measuring the pollutant loadings in any 
eventual runoff from the land 
application areas to the waters. EPA 
solicits comment on this possible 
approach and specifically requests data 
relating to pathogen treatment and 
reductions that are demonstrated to be 
effective on CAFO waste. EPA also 
solicits data on management practices 
that can be applied to the land 
application of manure, which may 
reduce pathogens in runoff. 

10. Antibiotics 

Related to concerns over pathogens in 
animal manures are concerns over 
antibiotics and oUter pharmaceuticals 
that may be present in the manure. As 
discussed in Section V, an estimated 
60-80% of all livestock receive 
antibiotics. Some antibiotics are 
metabolized, and some arc excreted 
with the manure. In cases where 
antimicrobials are administered to 
animals through the feed, spilt feed and 
wastelage may contribute to antibiotic 
content of the waste storage. The 
presence of antibiotics in manure and 
the environment has been shown to 
result in antibiotic resistant paUwgens. 
EPA solicits comments on the direct 
effects of antibiotic residues and 
antimicrobial resistance. specifically on 
how manure management may 
contribute to the problem of antibiotics 
reaching the environment and 
contl'ibuting to pathogen resistance. 
EP i\ also solicits data and information 
on p,ffective treatment or practices that 

may be implemented by CAFOs to 
reduce these releases. 

IX. Implementation of Revised 
Regulations 

A. How Do the Proposed Changes Affect 
State CA.FO Programs? 

EPA is proposing a number of changes 
to the effluent guidelines and Ute 
NPDES permit regulations for CAPOs in 
today's proposed rule. Under 40 CFR 
123.25, authorized NPDES State 
programs must administer their permit 
programs in conformance with NPDES 
requirements, including the 
requirements that address concentrated 
animal feeding opt~rations (§ 1 22.2~) and 
the incorporation of technology-based 
efl1uent limitation guidelines and 
standards in permits(§ 122.44). Thus, 
today's proposed rule would require the 
43 States [note that State is defined in 
§ 122.2) with authorized NPDES permit 
programs for CAFOs to revise their 
programs as necessary to be consistent 
with the revised federal requirements. 
Current NPUES regulations note that 
authorized NPDF.S State permit 
programs are not fequired to be 
identical to the federal requirements; 
however, they must be at least as 
stringent as the federal progl'am. Stales 
are not precluded from imposing 
requirements that are more stringent 
than those requia·ed under federal 
regulations. 

Any State with an existing approved 
NPDES permitting program undor 
section 402 must be revised to be 
consistent wiUt changes to federal 
requirements within one year of the date 
of promulgation affinal change~ to the 
federal CAFO regulations [40 CFR 
123.62(e)). In cases where a State must 
amend or enact a sh1tute to conform 
with the revised CAFO requirements, 
such revisions must take place within 
two years of final changes to the federal 
CAFO regulations. States Utat do not 
have an existing approved NPDES 
permitting program but who seek 
NPDES authorization after these CAFO 
regulatory provisions are promulgated 
must have authorities that meet or 
exceed the rP.vised federal CAFO 
regulations at the time authotization is 
requested. 

In States not authorized to administer 
the NPDES program, EPA will 
implement the revised requirements. 
Such States may still participate in 
watP.r quality protection through 
participation in the CWJ\ section 401 
cortification process (for any permits) as 
well as through other means (e.g., 
development of water quality standards, 
development of TMDLs, and 
coordination with EI'A). 
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EPA is aware that the majority of 
States authorized to implement tho 
Nl'DES program supplement the Nl'DES 
CAFO requirements with additional 
State requirements, and some States 
currently regulate or manage CAFOs 
predominantly under State non-NPDES 
programs. rt has been suggested that 
F.PA provide a mechanism through 
which State non-NPDES CAFO 
programs can be recognizt~d alternatives 
that would be authorized under the 
CWA. 

No permit issued by a non-NPDES 
program will ~;atisfy the NPDES permit 
requirement. Facilities required to be 
covered by a NPDES permit must obtain 
a pt~rmit from an agency authorized to 
issue a NPDES permit. However, EPA 
believes that the current NPDES 
program provides a reasonable dogree of 
flexibi lity consistent with CWA 
requirements, and that the proposed 
CAFO regulation provides opportunities 
to incorporate State programs in several 
ways. 

It is possible for non-NPOES State 
programs that currently regulatt:! AF011 
to gain EPA's approval as NPDES· 
authorized programs. Such a change 
would require a formal modification of 
the Stab'l's approved NPDES program. 
and the State would have to 
demonstrate that its program meets all 
of the minimum criteria specifiE!d in 40 
CFR Part 123, Subpart B for substantive 
and procedural regulations. Among 
other things, these criteria include the 
restriction that permit terms may not 
exceed 5 years, and include provisions 
on public participation in permit 
dfwelopment and enforcement, and EPA 
enforcement authority. 

In addition, today's proposal provides 
!!pacific flexibility on particular iRsues. 
First, with regard to tht~ off-site transfer 
of manure, F.PA is requiring under one 
co-proposed option that the CAFO 
operator obtain a certification from 
recipients that, if they intend to land 
apply the manure, it will be done 
according to appropriate agricultuml 
practices. EPA is proposing to waive 
this requirement in a State that is 
implementing an effective program for 
addressing excess manure generated by 
CAFOs. Second, EPA is proposing to 
require that processors be permitted, or 
co-permitted, along with their contract 
producers. EPA is requesting comment 
on an option that would waive this 
rt~q11irement in certain instances in 
Stat~:~s with effective programs for 
managing excess manurtl. EPA is also 
soliciting comment on one particular 
type of program, an Environmental 
Management System developed by the 
processor, as sufficient to waive co
permitting requirements. EPA is 

interested in comments on other 
specific requirements of t6day's 
proposal that might be satisfied in 
whole or in part by State program 
requirements. This could include ways 
to ensure that states with unique 
program~ that meet or exceed the 
provisions of the revised regulations 
and the CW A requirements could utilize 
their own programs that include similar 
objectives such as enhanced water 
quality protection, public participation 
and accountability. 

A third poJ>sible means of providing 
flexibility fol' State~ would be available 
ifthe three-tier regulatory structure is 
adopted in the final regulation. In the 
three-tier structure, all facilities over 
1,000 AU would be considered CAFOs 
by definition, and those between 300 
AU and 1,000 AU would be CAFOs only 
if they meet one of several conditions, 
described in detail in Section Vll.B.3, or 
if designated by the permit authority as 
a significant contributor of pollution to 
waters of the U.S. Those with fewer that 
300 AU would become CAFOs only if 
designated by the permit authority. A 
State with an effective non-NPDES 
program could succeed in helping many 
operations avoid permits by ensuring 
they do not meet any of thfl conditions 
that would define them as CAFOs. 

EPA is also soliciting comment on 
whether or not to adopt both the two
tier and the three-tier structures, and to 
provide a mechanism to allow States to 
select which of the two alternative 
proposed structures to adopt in their 
State NPDES program. Under this 
option, a State could adopt the structure 
that best fits with the administrative 
structure of their program, and that best 
serves the character of thtl industries 
located in their State and the assodated 
environmental problt'ms. This option is 
viable only if the Agency is able to 
determine that the two structures 
provide substantially similar 
environmental benefits by regulating 
equivalent numbers of facilities and 
amounts of manure. Otherwise, States 
would be in a position to choose a less 
stringent regulation, contrary to the 
requirements of the Clean Water Act. A 
discussion of this option can be found 
in Section Vll.B.4. 

The requirements for State NPDES 
program authorization are specified 
under§ 402(h) of the CWA and within 
the broad NPDES regulations (40 CFR 
Part 123). These provisions Silt out 
specific requirement!! for State 
authorization applicable to thll entire 
NPDES program and the Agency does 
not believe that broad changes to these 
requirements are appropriate in this 
proposed rule making. 

B. How Would EPA's Proposal to 
Designate CAFOs AJJF~ct NPDES 
Authorized States? 

Today's proposal would provide 
explidt Ruthority, even in States with 
approved NPDES programs, for the EPA 
Regional Administrator to designate an 
AFO as a CAFO if it meets the 
designation criteria in the regulations. 
EPA's authority to designate AFOs a~ 
CAFOs would be subject to the same 
criteria and limitations to which State 
designation authority is subject. 
However, EPA does not propose to 
assume authority or jurisdiction to issue 
permits to the CAFOs that the Agency 
designates in approved NPDES States. 
That authority would remain with the 
approved State. EPA requests comment 
on this prust~d new designation 
authority. 

C. How arrd When Will the Revised 
Regulatjons be llllplemP.nted? 

EPA anticipates that this these 
proposed regulations will be 
promulgated as final regulations in 
December, 2002, and published in lhe 
Federal Register shortly thereafter 
(apJlroximately January, 2003). As 
mentioned, authorizHd States programs 
will need up to two years after that date 
to revise tht~ir programs to reflect U1e 
new regulations. Following a State's 
rtlvision of its program and approval of 
the revisions by EPA, we oxpect many 
States to want additional time to 
develop n~w or revised CAFO gene;al 
permits . . b:.P A believes it is reasonable to 
allow States one additional year to 
develop these new or revised general 
permits. To summarize, some States will 
netld until approximately January 
2006- i.e .• three years after the final 
rule is published-before th~y can make 
CAFO general permits available that 
reflect the new regulations in the State. 

At. the same time, once these 
regulations are finalized, we estimate 
that there will be a lRrge number of 
operations that will need to apply for a 
permit, dtlscribed in Section VII.8.4. It 
is important to take into account that 
some StatHs will not be making CAFO 
general permits available to these 
facilities until three years after the final 
rule. If EPA were to make the new Part 
122 regulations effHc:tive shortly after we 
is~ue the final rule (January 2003), there 
would ba large numbers of facilities that 
would be newly dHfined as CAFOs at 
that time. They would be required to 
apply for a permit right away, but States 
would not be able to issue general 
permits at that time or a large number 
of individual permits all at once. This 
would lASvo the facilities potentially in 
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the detrimental position of being 
unpermitted dischargers. 

To avoid this situation, EPA proposes 
that the revisions to the CAFO 
definition in part 122 (including, for 
example, changes to Ute tJueshold 
number of animals to qualify as a CAFO 
<md other changes such as the 
elimination of the 25-year, 24-hour 
storm exemption) would not take effect 
until three years after publication of the 
final rules. See proposed section 
122.23(f). We expect, therefore. that 
these changes would not take effect 
until approximately January, 2006. 
Operations that are brought within the 
regulatory definition of a CAFO for the 
first time under these regulatory 
revisions would not be defined as 
CAPOs under finD I and effective 
regulations until tJtat date. 

EPA also considered an alternate 
approach in which the effective date for 
the part 122 revisions would be 
different in oach State, depending on 
when the State actually adopted and got 
approval for the changes and issued 
genetal permits. An advantage of this 
approach would be that the new 
regulations would potentially be 
affective at an earlier date, i.e., befote 
January 2006. in some States. EPA is not 
proposing this approach, however. We 
decided that it would be preferable to 
provide one uniform effective date for 
these particular revisions, which would 
provide necessary clarity and 
consistency to the national NPDES 
program for CAFOs. EPA does seek 
comment, however, on which approach 
would be preferable to adopt in the final 
regulations. States, however, are free to 
implement more stringent requirements, 
and may choose to implement the 
revised CAFO definition at an earlier 
date. 

It should be noted that EPA is 
proposing this delayed effective date 
only for the proposed regulatory 
changes that affect which operations 
would be defined as CAFOs. There is no 
need to delay the effective date of any 
of the other revisions EPA is proposing 
to the CAFO regulations al 40 CFR part 
122. such as those that specify land 
application requirements and other 
requirements. These other revisions to 
the part 122 regulations would become 
effective 60 days after publication of the 
final regulations Oanuary 2003). For any 
operation that is a CAFO according to 
the current definition and that is being 
permitted after that date, or having its 
permit renewed, the permit would be 
developed un-der these new part 122 
provisions. 

EPA is proposing that the revised 
eftluent guidelines, once promulgated as 
final regulations, would be effective 60 

d<tys after promulgation. The 19R9 
statutory deadline for meeting BAT has 
long passed, and we do not believe there 
is any reason why permit writers could 
not begin incorporating the revised 
effluent guidelines into permits 
beginning 60 days after promulgation. 

If a CAFO submits a timely 
applieation for a permit renewal, but 
has not received a decision on that 
application prior to the expiration date 
of the original permit, then the original 
permit would be administratively 
"continued" until there is a decision 
lrom the permit authority on the new 
application (in EPA-administered States 
and States with comparable 
administrative procedure laws). If that 
continuance lasts beyond the date that 
is the effective date of the revised 
NPDES regulations and effluent 
guidelines, then the CAFO's new petmit 
would reflect both sets of new 
regulations. 

EPA also proposes to adopt specific 
timing requirements in the permit with 
respect to the CAFO's development of 
PNPs. As described in Section VIIl, EPA 
proposes to establish BAT as 
encompast>ing the following timing 
requirements: (1) for all new permittees 
and for applicants who hold existing 
individual permits, compliance with thP. 
PNP would be an immediate 
requirement of the permit. Therefore, 
the draft l'NP must be submitted to the 
permit authority along with the permit 
application or NOl; the final PNP must 
be adopted by the permittee within 90 
days of being permitted; (2) for 
applicants who are authorized undei' an 
existing general permit, the permittee 
must develop a Permit Nutrient Plan 
within 90 days of submittal of the Nor; 
and (3) thP. PNP for all CAFOs would 
need to include milestones for 
implementation. This lime is necessary 
because, while operators can begin 
preparing necessary data, it would be 
difficult to develop a PNP before the 
permit authority issues a final permit 
that specifies the terms and conditions 
of the permit. (Operators of existing 
CAFOs with individual NPDES permits, 
who must submit their draft PNP with 
the permit application, are expected to 
reapply for coverage under the revised 
regulation early enough to provide time 
to develop its PNP without causing a 
lapse in coverage.) For lacilities tl1at 
have been designated as CAFOs, the 
permit writer will develop the 
implementation schedule in o!'der to 
provide reasonable time to prepare the 
PNP. 

Prior to the effective dato of the 
revised regulations, State and EPA 
permit authorities will be issuing 
permits to fDcilitios that currently meet 

the definition of a CAFO under the 
existing regulations ur that have been 
designated as CAPOs. Consistent with 
the AFO Strategy, discussed in section 
Ill.B., during 2000 to 2005 Slates with 
authorized NPDES programs are to focus 
on issuing permit~ to the largest CAFOs, 
those with 1,000 AU or greater. In States 
where EPA is the permit authority, EPA 
will issue permits lo operations del1ned 
as CAJ-o'Os that are over 300 AU. The 
permits arc valid for a maxi mum of five 
years, at \-vhic:h time these fad lilies 
would obtain new permits under the 
revised regulation. 

One of the significant changes to Ute 
NPDES and ELG regulation for CAFOs 
will be the requirement to develop and 
implement Permit Nutrient Plans that 
are developed, or reviewed and 
approvod, by certified planners. 
Concern has been raised about the 
availability of the necessary expertise to 
develop and certify the plans. EPA 
believes that there will be sufficient lead 
time before' this regulation is 
implomented to expect the market to 
have developed the CNMP and PNP 
platming expertise and infrastructure 
becausP., during this period, CNMPs will 
be developed under both the USDA 
voluntary progr<~m and EPA's Round J 
permitting. 

l''or facilities subject to the 
requirements of the revised regulation, 
EPA anticipates that during the period 
between the time this regulation is 
promulgated anri the time it is effective, 
operators will be able to anticipate the 
status of their facilities, and therefore 
can begin gathering data that will be 
needed for the Petmit Nutrient Plan and 
olhel' tequirements, such as soil type, 
manure sDmpling, cropping information, 
and other data needed to calculate the 
allowable manure application rate. 
(Note: St<Jtes are supposed to have 
adopted thP.ir NRCS 59() standard by 
May 2001.) 

EPA also proposes that CAFOs that 
are new sources may not receive permit 
cove1'age until the PNP is developed. In 
this case, a complete application must 
include the PNP. The owner or operator 
of a new fadlity is expected to design 
and construct the new facility in a 
manner that anticipates the ELG and 
NPDES requirements for manure 
management, rather than incurring the 
costs of retrofitting an already 
constructed far:ility. 

EPA recognizes that some practices 
such as liners and groundwater wells for 
beef and dairy operations may take time 
to implement. The J'NP will include a 
schedule for implementing the 
provisions of the PNP, including 
milestones with dates. 
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Facilities Constructed AftHr the 
Proposed Regulation is Published. EPA 
is soliciting comment on whether the 
revised regulations should apply 60 
days after publication of the final rule 
to facilities that commence operation 
after that date, even if they would not 
be defined as a CAFO under tll.e existing 
rules. Although EPA is proposing to 
delay for three years the effective date 
of the proposed regulations for existing 
facilities that are not currently detined 
as CAFOs, it is considering whether to 
require all facilities defined as CAFOs 
under the final rule that commence 
operation after the final rule is 
published to obtain an NPDES permit 
and comply with the other requirements 
of the final rule. For example, a dry 
poultry operation or an animal feeding 
operation of 501 cattle that is 
constructed during the three year period 
after publication of the final rule might 
be required to comply immediately with 
the revised regulations rather than 
remaining outside the scope of tll.e 
NPDES program until three yoors after 
publication of the final rule. 

Requiring newly constructed facilities 
to obtain permits does not pose the 
same problem a!! requiring all existing 
AFOs which are not defined as CAFO!! 
under the current rule to obtain permits 

immediately after promulgation ofthe 
final rule. Onc:e a new definition of a 
CAFO becomes effective, a large number 
of existing facilities would need a 
permit on the same date. EPA expects 
that most existing facilities will seek 
coverage under a genoral permit. 
However, EPA and authorized States 
will need some time after the final rule 
is promulgated to develop those general 
permits. An existing facility would face 
the dilemma of either ceasing operations 
or discharging without a permh if it was 
required to obtain a permit but none 
was available. By contrast, new facilities 
would commence operation over a 
period of time and present less of a 
burden on permit authorities. If a 
general permit was not available, 
issuing individual permits to the 
smaller number of newly constructed 
facilities would present less of a burden. 
If all else fails, a newly constructed 
facility could not commence operation 
until it had a permit. This approach 
would be consisrent with EPA's general 
approach for regulation of new sources 
and new dischargers, who are required 
to obtain an NPDES permit [and comply 
with any applicable NSPS) prior to 
commencing operation. See 40 CFR 
122.29, 124.60(a). Finally. unlike an 
existing facility, a newly constructed 

facility is In a better position to plan its 
facility to comply with the revised 
regulations. 

If EPA did not delay the effective date 
for facilities that are constructed after 
the final rule is published, the rule 
would address additional sources 
sooner. On the other hand it would 
further complicate the regulatory 
structure because it would temporarily 
create another category of facilities. EPA 
solicits co.mment'l on whether all 
provisions of the rule should be 
effective 60 days after the final rule is 
published for facilities that are 
constructed after that date. 

D. How Many CAFOs are Likely to be 
Permitted in Each StatP. and EPA 
Region? 

Tables 9-1 and 9-2 delineate the 
number of facilities, in each State and 
EPA Region, that are expected to be 
affected by either oftoday's proposed 
two-tier and three-tier structures, 

· respectively. In both proposed 
structures, all CAFOs with more than 
1,000 AU would be required to apply for 
a NPDES permit. The differences lie 
primarily in how the middle-sized 
operations are affected. 
BILLING CODE 6560-50-¥ 
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Table 9-l. Projected Estimated Number of Potential CAFOs Potentially Regulated Under 
th Th T' S t b R . St t d s· e ree· 1er true ure 'Y ega on, a ean IZe 

EPA 300- >1,000 
Region State <300AU 1,000 AU AU Total 

Regional Regional Regional Regional 
Subtotal Subtotal Subtotal Subtotal 

Re~ion 1 Connecticut 0 39 9 48 

Maine 0 60 8 68 
Massachusetts 0 41 7 48 

New 
0 29 4 33 

Hampshire 

Rhode Island 0 5 0 5 
Vermont 0 129 15 144 

0 303 43 346 

Region 2 New Jersey 0 27 6 33 
New York 0 514 79 593 1 

' 0 542 85 627 

Region 3 Delaware 0 332 97 429 
Maryland 0 437 137 573 

Pennsylvania 0 628 321 949 
Virginia 0 551 216 767 

West Virginia 0 135 75 210 
0 2,084 845 2,929 

Region 4 Alabama 0 1,224 557 1,782 
Florida 0 247 169 416 

Georgia 0 1,360 834 2.193 

Kentucky 0 233 179 412 
Mississippi 0 766 433 l,l99 

N. Carolina 0 1,454 1,218 2.672 

S. Carolina 0 306 201 508 

Tennessee 0 265 114 378 
0 5.854 3,706 9,560 

RegionS Illinois I 461 377 839 

Indiana l 455 328 784 
Michigan l 345 144 490 

Minnesota 2 785 496 1.283 
Objo 0 369 217 586 

Wisconsin 3 574 141 718 
8 2,988 1,704 4,700 1 
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EPA 300- >1,000 
Region State <300AU 1.000 AU AU Total 

Regional Regional Regional Regional 
Subtotal Subtotal Subtotal Subtotal 

Region 6 Arkansas 0 1,418 580 1,999 

Louisiana 0 211 86 297 

New Mexico 0 30 112 141 
Oklahoma 0 289 175 464 

Texas 0 841 675 1,516 

0 2,789 1,629 4,418 

Region 7 Iowa 2 1,440 1,318 2,760 

Kansas 0 188 277 465 

Missouri 0 449 321 770 
Nebraska 0 442 641 1.083 

2 2,519 2,557 5,078 

Region 8 Colorado 0 121 210 331 
Montana 0 32 55 87 

North Dakota 0 35 28 63 

South Dakota 0 181 177 358 

Utah 0 123 53 176 
Wyoming 0 18 24 42 

0 509 548 1,057 

Re&ion 9 Arizona 0 30 83 ll3 
California 0 956 1,031 1,988 

Hawaii 0 16 16 33 

Nevada 0 15 20 35 
0 1,017 1,151 2,168 

RegioniO Alaska 0 3 I 4 

Idaho 0 176 151 328 
Oregon 0 156 72 228 

Washington 0 320 168 488 

0 655 392 1,047 

Total Potential Pennlltei!s 10 19,260 12,660 31,930 
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Note: An additional 7,000 facilities in the 300 AU to 1,000 AU size category would potentially 

be subject to the rule, but are projected to file a certification indicating that they do not need to 

apply for a permit. 

Table 9-2. Projected Estimated Number of Potential CAFOs Potentially Regulated Under 
the Two-Tier Structure by Region, State and Size 

EPA 500· >1,000 Grand 
Region State <500 AU 1,000 AU AU Totaf 

Regional Regional Regional Regional 
Subtotal Subtotal Subtotal Subtotal 

Region 1 Connecticut 1 22 9 32 

Maine 1 30 8 39 

Massachusetts 1 21 7 29 
New 1 15 4 20 

Hampshire 

Rhode Island 0 2 0 3 
Vermont 3 64 15 82 

7 153 43 204 

Region 2 New Jersey 1 15 6 22 
New York 21 259 79 359 

22 274 85 380 

Region 3 Delaware 3 169 97 268 
Maryland 5 229 137 371 

Pennsylvania 15 380 320 715 
Virginia 10 325 216 552 

West Virginia 1 94 75 170 

34 1,197 846 2,076 
Region4 Alabama 1 719 557 1.278 

Florida l 178 170 349 
Georgia 5 936 833 1.774 

Kentucky 7 165 179 351 

Mississippi 1 488 433 922 
N. Carolina 0 9ll 1,221 2.133 
S. Carolina l 231 202 434 

Tennessee 0 148 114 261 
16 3,776 3.710 7,502 

RegionS Illinois 14 420 377 811 
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EPA 500- >1,000 Grand 
Region State <SOOAU l ,OOOAU AU Total 

Regional Regional Regional Regional 
Subtotal Subtotal Subtotal Subtotal 

Indiana 6 396 328 730 
Michigan 9 222 144 375 

Minnesota 30 621 496 1,147 

Ohio 3 269 217 489 
Wisconsin 25 309 14 t 475 

87 2,237 1,703 4,027 

Region 6 Arkansas I 777 579 [,357 
Louisiana 0 120 86 206 

New Mexico 0 26 112 138 

Oklahoma 0 165 175 340 

Texas 0 532 676 1.208 
l 1,620 1,6Z8 3,249 

Region 7 Iowa 58 1,374 1.318 2.750 

Kansas 5 182 277 464 
Missouri 9 323 321 652 

Nebraska 11 437 640 1,087 

83 2,315 2,556 4,953 

Region 8 Colorado 0 81 210 291 
Montana 0 25 55 80 

North Dakota 0 . 27 28 54 

South Dakota 0 149 177 326 
Utah 0 65 53 118 

Wyomina 0 9 24 33 
0 355 548 902 

Region 9 Arizona 0 23 83 !06 
California 0 545 1,029 1.574 

j Hawaii 0 10 16 26 

I Nevada 0 8 21 29 

0 586 1,149 1,735 

RegionlO Alaska 0 2 1 3 
Idaho 0 97 151 248 

Oregon 0 82 72 153 
Washington 0 167 169 336 

0 348 393 741 

Total Potential Permittees 250 250 12,860 12,860 12.660 12,660 25,770 25,770 

BILLING CODE 6~1)-.51)..(; 
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As r!est:ribed in loday's preamble, the 
three-tier structure would anecl more 
facilities because all AFOs with 300 AU 
or more would be required to do 
something. However, not all would he 
rP.quired to apply for a permit, and, 
depending on the vigor with which 
States and AFOs seek to avoid the 
conditions defining these facilities as 
CAFOs, the actual number of permittHH!I 
could be smaller. EPA projects that a 
minimum of 4,000 middle-sized 
faci!ititls and a maximum of 19,000 
would apply for a permit under the 
three-tier structure. By contrast, the 
proposed two-tier structure would 
require all13,000 facilities between 500 
AU and 1,000 AU to apply for a permit. 

Further, the number of small facilities 
likely to be designated differs between 
the two proposer! structures. Under the 
thrtte-tier structure, EPA expects very 
few AFOs to be designated, potentially 
10 per year nationally. Under the two· 
tier struch•re, however, Ulis number is 
likely to rise to 50 per ye11r, given that 
AFOs from 300 AU to 499 AU have the 
potential to generate significant 
quantities of manure that, if not 
properly managed, may lead the facility 
to be a significant contributor of 
pollution to the waters. 

E. Funding Issues 
While most CAFO owners and 

opel'alors are interested in taking 
appropriate mP.asures to protect and 
preserve the environment, thoro arc 
legitimattl concerns over the costs of 
doing so. While EPA's cost analysis 
indicates that this rule is affordable, 
some businesses in somP.Iocales may 
experience economic stress. (See 
Section X). Further. concern has been 
expre~sttd as to whether facilities below 
1,000 AU that become CAFOs dutt to the 
changes in this proposed rulemaking 
may potentially cause operations to lose 
cost-shartl money available under EPA's 
Section 319 Nonpoint Source Pwgram 
and USDA's Environmental Quality 
Incentive Program (F.QIP). Onctl a 
facility is considered a point source 
under NPDES, the operation is not 
eligible for cost sharing under tile 
Section 319 nonpoint source program. 
However, the USDA EQIP program is in 
fact available to most facilities, and 
being a permitted CAFO i!i not a reason 
for exclusion from the EQIP program. 
EQIP funds may not be used to pay for 
construction of storage facilitiHs at 
operations with greatHr than 1,000 
USDA animal units; however, EQIP is 
available to these facilities for tHc:hnit;al 
assistance and financial assistance for 
other practices. One USDA animal unit 
equals 1,000 pounds of live weight of 
any given livestock species or any 

combination of livP.stock species. (The 
approximate number of animal 
equivalents would be: 1,000 head of 
beef; 741 dairy cows; 5,000 swine, 
250,000 layers; and 500,000 broilers). 

To this end, EPA anticipates that State 
and Federal Agencies will facilitatP. 
compliance with this rule by providing 
technical assistance and funding for 
smaller CAFOs, as availablP.. 

F. What Provisions are Made for Upset 
and Bypass? 

A recurring is~utt of concem has been 
whetheJ industry guidelines should 
include provisions authorizing 
noncompliance wiUl effluent limitations 
during periods or "upsets" or 
"bypasses". An upset, sometimes called 
an "excursion," is an unintentional 
noncompliance occurring for reasons 
beyond tho reasonable mntrol of the 
permittee. It has been argued that an 
upset pmvision is necessnry in EPA's 
eft1uent limitations bepmsP. su<:h upsets 
will inevitably occur even in properly 
operated control equipment. Because 
technology based limitations require 
only what Ule technology can achieve. 
it is claimed that liability for such 
situations is improper. When confronted 
with this issue, courts have disagreed on 
whether an explicit upset exemption is 
necessary, or whethHr upset incidents 
may be handled through EPA's exercise 
or enforcement discretion. Compare 
Marathon Oil Co. v. EPA, 564 F.2d 1253 
(9Ul Cir.1977), with Weyerhaeuserv. 
Castle, 594 F.2d 1223 (8th Cir. 1979). 
See also Sierra Club v. Union Oil Co., 
813 F.2d 1460 (9th Cir. 1987), American 
Petroleum Institute v. EPA, 540 F.2d 
1023 (10th Cir. 197n), CPC 
IntP.rnational, Inc. v. Train, 540 F.2d 
1320 (8th Cir. 1976), and FMC Corp. v. 
Train, 539 F.2d !173 (4th Cir. 1976). 

A bypass, on the other hand, is an ad 
or intentional noncompliance during 
which waste treatment facilities are 
circumvented because of an emergency 
situation. EPA has in the past included 
bypass provisions in NPDES permits. 
EPA has detHrmined that both upset and 
bypass provisions should be includP.d in 
NPDES permits and has promulgated 
permit regulations that include upset 
and bypass permit provisions. See 40 
CFR 122.41. The upset provision 
establishes an upset as an affirmative 
defense to prosecution for violation of, 
among other requirements, technology
based effluent limitations. ThP. hypass 
provision authorizes bypassing to 
prevent loss of life, personal injury, or 
severe property damage. Consequently. 
although permittees in Ute offshore oil 
r~nd gas industry will be entitled to 
upset and bypass provisions in NPDBS 

permits. this reguh:1tion does not address 
these issues. 

G. How Would on Applicant Apply for 
\!uriances and Modifications to Today's 
Proposed Regulation? 

Onr.e U1is regulation is in effect, the 
effluent limitations must be applied in 
all NJ'DES permits thereafter issued to 
discharges covered under this effluent 
limitations guideline subcategory. The 
CWA, howttver, provides certain 
variances from BAT and BCT 
limitations. Undef 301(1), the only 
variance available for dischnrges from 
the production area is an FDF variance 
under 301(m). For the land application 
area, 301(g) variances don't apply 
because EPA is not setting BAT effluent 
limitations for the five pollutants to 
which that provision applies. 301(c) and 
FDF variances are available for effluent 
limitations covering tile land 
application area. 

The Fundamentally Different Factors 
(FDF) variance considers those facility 
specific fr~c:tors which a permittee may 
consider to be uniquely different from 
those considered in the formulation of 
an effluent guideline as to make thH 
limitations inapplicable. An FDF 
variance must be bm;ed only on 
information submitted to EPA during 
the rulemaking establishing ihe effluent 
limitations from which the variance is 
being requested, or on information the 
applicant did not have a reasonable 
opportunity to submit during tlte 
rulcmaking process for these effluent 
limitntiom; guidelines. If fundamentally 
different factors are dP.tP.rmined, by the 
permitting autlwrity (or EPA), to exist, 
the alternative effluent limitations for 
the petitioner must be no less stringent 
than those justified by the fundamental 
difference from those facilities 
considered in the formulation of the 
specific effluent limitations guideline of 
concern. The altttrnative effluent 
limitation, if deemed appropriate, must 
not result in non-water quality 
environmental impacts significantly 
greater than thostt accepted by EPA in 
the promulgation of the effluent 
limitations guideline. FDF variance 
requests with all supporting information 
and data must be receiver! by the 
pefmitting authority within 180 days of 
publication of the final effluent 
limitations guideline (Publication date 
horc). The ~pHdfic regulations covel'ing 
the requirements for and the 
administration of FDF variances are 
found at 40 CFR 122.21(m)(1), and 40 
CFR part 125, subpart D. 
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X. What Are the Costs and Economic 
Impacts of the Proposed Revisions? 

A. Introduction and Overview 
This section presents EPA '~; estimates 

of the costs and economic impact~ that 
would occur as 11 result of today's 
proposed regulations. Costs and 
economic impacts are evaluated for each 
commodity sector, including the beef, 
veal, heifer, dairy, swine, broiler, turkey 
and egg laying sectors. A description of 
each oftha ELG technology options and 
the NPDES scenarios considered by 
EPA, and the rationale for selecting the 
proposed BAT Option and NPDES 
Scenario, are provided in Sections VII 
nnd VIII of this document. Detailed 
information on estimated compliance 
costs are provided in the Development 
Document for the Proposed Revisions to 
the National Pollutant Discharge 
Elimination System Regulation and the 
Effluent Guidelines for Concentrated 
Animal Feeding Oparations (referred to 
as the "Development Document"). 
El-'A's detailed economic assessment 
can be found in Economic Analysis of 
the Proposed Revisions to the National 
Pollutant Discharge Elimination System 
Regulation and the .Eilluent Gu idelines 
for Concentrated Animal Feeding 
Operations (referred to as "&anomie 
Analysis"). EPA also prepared th~:~ 
Environmental and Economic Benefit 
Analysis of tbe .Proposed Revisions to 
thH National Pollutant Discharge 
Elimination System Regulation and the 
Effluent Guidelines for Concentrated 
Animal Ffleding Operations ("Benefits 
Analysis") in support of today's 
proposal. These documents are available 
at EPA's website at http://www.apa.gov/ 
owm/afo.htm. 

This section presents EPA's estimate 
of the total annual incremental costs 
and the e(:onomic impacts that would be 
incurred by the livestock lind poultry 
industry as a result oftoday's proposed 
rule. This section also discusses EPA's 
estimated effects to small entities and 
pr~:~sents the results of EPA's cost
effectivenes~o~ and cost-benefit analysis. 
All costs presented in this documflnt are 
reported in 1999 pre-tax dollars (unless 
otherwi~ indicated). 

B. Data Collection Activities 

1. Sources of Data To Estimnte 
Compliance Costs 

As part of the expedited approach to 
this rulemaking, EPA has chosen not to 
conduct an industry-wide survey of all 
CAFOs using a Clean Water Act Section 
308 questionnaira. Rather, EPA is 
relying on existing data sources and 
~:~xpertise provided by the U.S. 
Department of Agriculture (USDA), 

industry, State agriculture extension 
agencies, and several land grant 
universities. More detailed information 
on the data used for this analysis can ht! 
found in the Development Document 
and also the Economic Analysis. 

EPA collected and evaluated data 
from a variety of sources. These sources 
include information compiled through 
EPA site visits to over 100 animal 
r.onfinement operations and information 
from industry trade associations, 
government agencies, and other 
published literature. EPA also received 
information from environmental groups 
such as the Natural Resources Defense 
Council and the Clean Water Network. 
The Agency contacted university 
experts, slate cooperativ~:~s and 
extension services, ond state and EPA 
regional representatives to identify 
facilities for site visits. EPA also 
attonded USDA-sponsored farm tours 
and site visits arranged by other groups, 
as well as industry, academic, and 
government conferences. 

EPA obtained data and information 
from several ngencies in USDA, 
including U1e National Agricultural 
Statistics Service (NASS), Natural 
Resources Conservation Servic~:~ (NRCS), 
the Animal and Plant Health [nspection 
Service (APHIS), and the Economic 
Research Servic:e (ERS). The collected 
data include statistical survey 
information and published reports. 

EPA gathered information fiorn a 
wide range of published NASS reports, 
including annual data summaries for 
each commodity group. USDA's NASS 
is responsible for objectively providing 
important, usnhle, and accurate 
statistical information and data support 
services on the struLiure lind activities 
of agricultural production in the United 
States. Each year NASS conducts 
surveys and prepares reports covering 
virtually every facet of U.S. ngric:ult.ural 
production. The primary sources of data 
are animal production facilities in tha 
United States. NASS coller:t.s voluntary 
information using mail surveys, 
tt:llephone and in-person interviews, and 
field observations. NASS is also 
responsible fo r conducting a Census of 
Agriculture. 

EPA's main source of primary USDA 
data containing farm level descriptivfl 
information is USDA's Census of 
Agriculture (Census). USDA's Census is 
a complete accounting of United States 
agricultural production and is the only 
source of uniform, comprehensive 
agricultural data for every county in the 
nation. The Census is conductod every 
5 years by NASS. The Census indudes 
all fnrm operations from which $1,000 
or more of agricultural products are 
produced and sold. The most recent 

Census reflocts calendar year 1997 
conditions. This database is maintained 
by USDA. Datli used for this analysis 
were compiled with the assistance of 
staff at USDA's NASS. (USDA 
periodically publishes aggregated data 
from these databases and also compiles 
customized analysos of the data to 
members of the public and other 
government agencies. In providing such 
11nalyses, USDA maintains a sufficient 
level of aggregation to ensure the 
confidentiality of any individual 
operation's activities or holdiDgs.) 

USDA's NRCS publishes the 
Agricultural Waste Management Field 
Handbook, which is an ngricultural 
engineering guidance manual that 
explains general waste management 
principles and provides detailed design 
information for particular waste 
management systems. USDA's 
Handbook reports specific design 
information on a variety of farm 
production and waste management 
practices at di!Terent typp,s offeedlots. 
Th~:~ Hlindbook also reports runoff 
calculations under normal and peak 
precipitati1m as well as information on 
manure and bedding cllaraL'teristicR. 
EPA used this information to develop its 
cost And environmental analyses. NRCS 
personnel also contributed technical 
expertise in the development of EPA's 
estimates of compliance cost~ and 
environmflntal assessment framework 
by providing EPA with estimates of 
manure generation in excess of expected 
crop uptake. This information is 
provided in the record that supports this 
rulemaking. 

NRCS Also compiled and performed 
analyses on Censu.'! data that EPA used 
for its analyses. These data identify the 
number of feedlots, their geographical 
distributions, and the amount of 
cropland available to land apply animal 
manure generated from their confined 
feeding operations (based on nitrogen 
and phosphorus availability rel<Jtive to 
crop need). . 

EPA gathered information from 
several reports on the livestock and 
poultry industries from the National 
Animal Health Monitoring System 
(NAHMS). USDA's APHlS provides 
leadership in ensuring the health and 
care of animals and plants, improving 
agricultural productivity and 
competitiveness, and contributing to the 
national economy and puhlic hr.alth. 
One of its main responsibilities is lo 
en.hance the c11re of animals. In 1983, 
APHIS initiated the NAHMS as an 
information-gathering program to 
collect, analyze, and disseminate datn 
on animal health, management, and 
productivity. NAHMS conducts national 
studies to gnther data and generate 
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descriptive statistics and information 
from data collected by other industry 
sources. 

USDA's ERS provides economic 
analyses on efficiency, efficacy, and 
equity issues related to agriculture, 
food. the environment, and rural 
development to improve public and 
private decision-making. EPA's analysis 
of economic impacts at a model CAFO 
references a wide range of published 
ERS roports and available farm level 
statistical models. ERS also maintains 
farm level profiles of cost and returns 
compiled from NASS financial data. 

Databases and reports containing the 
information and data used by EPA in 
support of this proposed rule are 
available in the rulemaking record. 

2. Sources of Data To Estimate 
Economic Jmpacts 

To estimate economic impacts, El'A 
used farm level d11ta from USDA, 
industry, and land grant universities. 
The major source of primary USDA data 
on farm financial conditions is from the 
Agricu It ural RHsourt:es Management 
Study (ARMS). ARMS is USOA's 
primary vehicle for data collection on a 
broad range of issues about agricultural 
ptoduction practices and costs. These 
data provide a national perspective on 
the annual changes in the financial 
conditions of production agriculture. 

USDA's ARMS data provido aggrogatc 
farm financial data, which EPA used for 
its cost impact analysis. The ARMS data 
provide complete income statement and 
balanr:e sheet information for U.S. farms 
in each of the major commodity sectors, 
including those affected by the 
proposed regulations. The ARMS 
financial data span all types of farming 
operations within each sector, including 
full-time and part-time producers, 
independent owner operations and 
contract grower operations, and 
confinement 11nd non-confinement 
production facilities. 

ERS provided aggregated data for 
select representative farms through 
special tabulations of the ARMS data 
that differenti11te the financial 
conditions among operations by 
commodity sector, facility size (based 
on number of animals on-site) and by 
major producing region for each sector. 
The 1997 ARMS data also provide 
corresponding farm level summary 
information that matches the reported 
average linancial data to both the total 
number of farms and the total number 
of animals for each aggregflted data 
category. As with the Census data, ERS 
aggregated the data provided to EPA to 
proserve both the statistil:al 
representativeness and conlldentiality 
of the ARMS survey data. ARMS data 

used for this analysis are presented in 
the Economic Analysis and are available 
in the rulemaking record. 

EPA obtained additional market data 
on the U.S. livestock and poultry 
industries as a whole from a wide 
variety of USDA publications and 
special reports. These indudP.: Financial 
Performance of U.S. Commercial Farms, 
1991-1994; USDA Baseline Projections 
2000, Food Consumption, Pricos and 
Expenditures, 1Y70--1997; Agricultural 
Prices Annual Summary; annual NASS 
statistical bulletins for these sectors; and 
data and information reported in 
Agricultural Outlook and ERS's 
Livestock, Dairy, flnd Poultry Situation 
and Outlook reports. Other source 
material is from ERS's cost of 
production series reports for some 
sectors and trade reports compiled by 
USDA's Foreign Agricultural Service 
(FAS). Information on the food 
processing segments of these industries 
is from the U.S. Department of 
Commerr.e's Census of Manufacturers 
data series. Industry information is also 
from USDA's Grain Inspection Packers 
and Stockyards Administration (GIPSA). 

Industry and the associated tude 
groups also provided information for 
EPA's cost and market analyses. In 
particular, the National Cattlemen's Beef 
Association (NCBA) conducted a survey 
of its rnt-lmhership to obtain financial 
statistics specific to cattle feeding 
operations. EPA used those and other 
dflta to evaluate how well the ARMS 
data lor beef operations represent 
conditions at cattle feedyards. EPA <Jlso 
obtainecl industry data from the 
National Milk Producers Federation 
(NMPF) and the N11tional Pork 
Producers Council (NPPC). 

EPA also used published research by 
various land grant universities and their 
affiliated research organizations. as well 
as information provided by 
environmental groups. 

Databases and reports containing the 
information and dat<J providod to and 
Ut;ed by EPA in suppo!'t of this proposed 
rule are available in the rulemaking 
record. 

C. Method for Estimating Compliarwe 
Costs 

!.Baseline Compliance 
For the purpose of this analysis, EPA 

assumes U1al all CAFOs that would be 
subject to the proposed regulations are 
currently in compliance with the 
existing regulatory program (including 
the NPDES regulations and the effluent 
limitations guidelines and standards for 
feedlots) and existing state laws and 
regulations. As a practical matter, EPA 
recognizes th11t this is not truH, ~ince 

only 2,500 operations out of an 
estimatecl12,700 CAFOs with more than 
1,000 AU have actually obtained 
coverage under an Nl'DES permit and 
the rcmaindor may in fact experience 
additional costs to comply with the 
existing requirP.ments. EPA has not 
estimated these additional costs in the 
analysis that is presented in today's 
preamble because the Agency did not 
consider these costs part of the 
incremental costs of complying with 
Loday's proposed rule. 

To assess the incremental costs 
attributable to the proposod mles, EPA 
evaluated current lederal and state 
requirements for animal feeding 
operations and calculated compliance 
costs of the proposod rcqu irements that 
exceed the current requirements. 
Operations located in states that 
currently have requirements that meet 
or exceed the proposed regulatory 
changes would already be in 
mmpliance with the proposed 
regulations and would not incur 11ny 
additional cost. These operations are not 
included as part of the cost analysis. A 
review of current state waste 
management requirements for 
determining baseline conditions is 
indudtld in the Development Document 
and also in other sections of the record 
(See State Compendium: Programs and 
Regulatory Activities Related to Anim<Jl 
Feeding Operations compiled by El'A 
and available at http://www.epa.gov/ 
owm/afo.htm#Compendium). 

EPA also accounted for current 
structures and practices that aro 
assumed to be already in place at 
operations that may contribute to 
compliance with the proposed 
regulations. Addition11l information is 
also provided in the following section 
(X.C.Z(a}). This information is also 
provided in the Development 
Document. 

2. Method for Estimating Incremental 
CAFO Compliance Costs 

a. Compliance Costs to CAFO 
Opel'atot·s. For the purpose of estimating 
total costs and economic impacts, EPA 
calculated the costs of compliance for 
CAFOs to implement each ofthH 
regulatory options being considered 
(described in Section Vni of this 
preamble). EPA estimated costs 
associated with four broad cost 
components: nutrient management 
planning, facility upgrades, land 
applic11tion, 11nd technologies for 
balancing on-farm nutrients. Nutrient 
managemont pl<Jnning costs include 
manurH and soil testing, record keeping, 
monitoring of surface water and 
groundwater, and plan development. 
Fadlity upgrades rttflect costs for 
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manure storage, mortality handling, 
storm watP.r and field runoff controls, 
reduction of fresh water use, and 
additional farm management practices. 
Land application costs address 
agricultural application of nutrients and 
reflect differences among operations 
based on cropland availability for 
manure application. Specific 
information on the capital costs, annual 
operating and maintenance costs, start
up or first year costs, and also recurring 
costs assumed by EPA to estimate cosbl 
and impacts of the proposed regulations 
is provided in the Development 
Document. 

EPA P.valuated compliance costs using 
a representative facility approach based 
on more than 170 farm level models that 
were developed to depict conditions 
and to evaluate compliance costs for 
select representative CAFOs. The major 
factors used to differentiate individual 
model CAFOs include the commodity 
sector, the farm production region, and 
the facility size (based on herd or flock 
size or the number of animals on-site). 
EPA's model CAFOs primarily reflect 
the major animal sector groups, 
including beef cattle, dairy, hog, broiler, 
turkey, and egg laying operations. 
Practices at other subsector operations 
are also reflected in the cost models, 
such as replacement heifer operations, 
veal operations, flushed caged layers, 
and hog grow- and !arrow-finish 
facilities. EPA used model facilities 
with similar waste management and 
production pradice11 to depict 
operations in regions that were not 
separately modeled. 

Another key distinguishing factor 
incorporated into EPA's model CAFOs 
includes information on the availability 
of crop and pasture land for land 
application of manure nutrients. For 
this analysis, nitrogen and pho~phorus 
rates of land application are evaluated 
for three categories of cropland 
availability: Category 1 CAFOs are 
assumed to have sufficient cropland for 
all on-farm nutrients generated, 
Category 2 CAFOs ate assumed to have 
insufficient cropland, and Category 3 
CAFOs a!'e assumed to have no 
cropland. EPA used 1997 information 
from USDA to determine the number of 
CAFOs within each category. This 
information takes into account which 
nutrient (nitrogen or phosphorus) is 
used as the basis to assess land 
application and nutrient management 
costs. 

For Category 2 and Category 3 CAFOs, 
EPA evaluated additional technologies 
that may be necessary to balance 
nutrients. EPA evaluated additional 
technologies that reduce off-site hauling 
costs associated with exr:P.ss on-farm 

nutriP.nt.s, as well as to address ammonia 
volatization, pathogens, trace metals, 
and antibiotic residuals. These 
technologies may include Best 
Management Practices (BMl's) and 
various farm production technologies, 
such <ts feed management strategies, 
solid-liquid separation, composting, 
anaerobic digestion, and other retrofits 
to existing technologies. EPA 
considered all these technologies for 
identification of "best available 
technologies" under the various options 
for BAT described in Section Vlll. 

EPA used soil sample information 
compiled by researchers at various land 
grant universities to determine areas of 
phosphorus and nitrogen saturation. as 
described in the Development 
Document. This information provides 
the basis for EPA's assumptions of 
which facilities would neP.d to apply 
manure nutrients on a phosphorus- or 
nitrogen-based standaa'd. 

EPA's cost models also take into 
account other production factors, 
including climate and farmland 
geography. land application ond waste 
management practices and other major 
production practices typically found in 
the key producing regions of the 
country. Model facilities reflect major 
product.ion practices used by larger 
confined animal farms, generally those 
with more than 300 AU. Therefore, the 
models do not reflect pasture and 
grazing type farms, nor do they reflect 
typical costs to small farms. EPA's cost 
models also take into account practices 
required under existing state regulations 
and reflect cost differences within 
sectors depending on manure 
composition, bedding use, and process 
water volumes. More information on the 
development of EPA's cost models is 
provided in the Developmtmt 
Document. 

To estimate aggregate incremental 
costs to tlte CAFO industry from 
implementing a particular technology 
option, EPA first estimated the total cost 
to a model facility to employ a given 
technology, including the full range of 
necessary capital, annual, start-up, and 
recurring costs. Additional detailed 
information on the baseline and 
compli<tnce costs attributed to model 
CAFOs acrns~ all sectors and across all 
the technology options considered by 
EPA is provided in the Development 
Document. 

After estimating the total cost to an 
individual facility to employ a given 
technology, EPA then weighted the 
average facility level cost to account for 
current use of the technology or 
management practice nationwide. This 
is done by multiplying the total cost of 
a particular tP.chnology or practice by 

the percent of operations that are 
believed to use this particular 
technology or practice in order to derive 
the average expected cost that could be 
incurred by a model CAFO. EPA refers 
to this adjustment factor as the 
"frequency factor" and has developed 
such a factor for each individual cost 
(i.e. each technology) and cost 
component (i.e. capital and annual 
costs) in each of its CAFO models. The 
frequency factor reflects the percentage 
of facilities that are, technically, already 
in compliance with a given regulatory 
option since they already employ 
technologies or practices that are 
protective of the environment. The 
frequency factor also accounts for 
compliance with existing federal and 
state regulatory rP.quirements as well as 
the extent to which an animal sector has 
already adopted or established 
management practices to control 
discharges. 

EPA developed its frequency factors 
based on data and information from 
USDA's NRCS and NAHMS, state 
agricultural extension agencies, industry 
trade groups and industry-sponsored 
surveys, academic literature, and EPA's 
farm site visits. More detailed 
information on how EPA developed and 
applied these weighting factors is 
provided in the Development 
Document. To identify whP.re farm level 
costs may be masked by this weighting 
approach, EPA evaluated costs with and 
without frequency factors. The results of 
this sensitivity analysis indicate that the 
inodel CAFO costs used to estimate 
aggregate costs and impacts, as 
presented in this preamble, are stable 
acwss a range of possible frequency 
factor assumptions. 

The data and information used to 
develop EPA's model CAFOs were 
compiled with the assistance of USDA, 
in combination with other information 
collected by EPA from extensive 
literaturP. searches, more than 100 farm 
site visits, and numerous consultations 
with industry, universities, and 
agricultural extension agencies. 
Additional detailed information on the 
data and assumptions used to develop 
EPA's model CAFOs that were used to 
estimate aggregate incremental costs to 
the CAFO industry is provided in the 
DevP.lopment Document. 

b. Compliance Costs to Recipients of 
CAFO Monure. To calculate the cost to 
offsite recipients of CAFO manure 
under the proposed regulations, EPA 
builds upon the cropland availability 
information in the CAFO models, 
focusing on the two categories of farms 
that have excess manure nutrients and 
that need to haul manure offsite for 
alternative use or to be spread as 
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fertilizer (i.e., Category 2 and Category 
3 CAFOs, where fadlities are assumed 
t.o have insufficient or no available 
cropland to land apply nutrients, 
respectively). HI' A also uses this 
inlormation to determine the number of 
offsite recipients affedHd under select 
rt:gulatury alternatives, shown in Tables 
10-3 and 10-4. 

USDA defines farm level "excess" of 
manure nutrients on a confined 
livestock farm as manme nutrient 
production less crop assimilative 
capacity. USDA has estimated manure 
nutrient production using the number of 
animals by species, standard manure 
production per animal unit, and 
nutrient composition of each type of 
manure. Recoverable manure is the 
amount that can be collected and 
disposed by spreading on fields or 
transporting off the producing farm. 

Depending on the nutrient usHrl tu 
determine Ule rate of manure 
application (nitrogen or phosphorus), 
EPA estimates that approximately 7,500 
to 10,000 CAFOs with more than 300 
AU are expected to generate excess 
manure. This includes about 2,fi00 
animal feeding operations that have no 
major crop or pasture land. These 
estimates were derived from a USDA 
analysis of manure nutrients relative to 
the capacity of cropland and 
pastureland to assimilate nutrients. 
EPA's estimate does not account for 
excess manure that is already disposed 
of via alternative uses such as 
pelletizing or incineration. 

For the purpose of this analysis, EPA 
assumes that t~ffected offsite facilitif!s 
are field crop producers who use CAFO 
manure as a fertilizer substitute. 
Information on crop producers that 
currently receive animal manure for use 
as a fertilizer substitute is not available. 
Instead, EPA approximates the number 
of operations that receive CAFO manure 
and may be subject to the proposed 
regulations based on the number of 
acres that would he required to land 
apply manure nutrients generated by 
Category 2 and Category 3 CAFOs. EPA 
assumes that offsite recipients will only 
accept manure when soil conditions 
allow for application on a nitrogen 
basis. Therefore, the manure application 
rate at offsite acres in a given region is 
the nitrogen-based application rate for 
the typical crop rotation and yields 
obtained i11 that region. EPA then 
estimates the number of lill'ms that 
receive CAFO manure by dividing the 
acres needed to assimilate excess 
manure nitrogen by the national average 
farm size of 487 acres, based on USDA 
data. The results of this analysis 
indicate that 16,000 to 21,000 offsite 

rocipients would receive excess CAFO 
manure. 

The costs assessed to manure 
recipients include the costs of soil 
testing and incremental recordkeeping. 
EPA evaluated these costs using the 
approach described in Section X.C.Z(a). 
Excess manure hauling costs are already 
induded in costs assessed to CAFOs 
with excess manure. For the purpose of 
this analysis, EPA has as~umed that 
crop farmers already maintain records 
documenting crop yields, crop rotations, 
and fertilizer application, and that crop 
fiumers already have some form of 
nutrient management pkm for 
determining crop nutrient requirements. 
EPA estimates, on average, per-farm 
incremental costs of approximately $540 
to non-CAFOs for complying with the 
offsite certification requirements. This 
analysis is provided in thH Development 
Document. 

3. Cost Annualization Methodology 
As part of EPA's costing analysis. EPA 

converts the capital costs that are 
estimated to be incurred by <1 CAFO to 
comply with the proposed 
requirements, described in Section 
X.C.2, to incremental annualized costs. 
Annualized cosb better describe the 
actual compliance costs that a model 
CAFO would incur, allowing for the 
effects of interest, depreciation, and 
taxes. EPA uses these annualized costs 
to estimate the total annual compliance 
costs and to assess the economic 
impacts of the proposed requirements to 
regulated CAFOs that are presented in 
Sections X.E ond X. F. 

Additional information on the 
approach used to annualize the 
incremental compliance costs 
developed by F.PA is provided in 
Appendix A of the Economic Analysis. 
EPA uses a 10-year recovery period of 
depreciable property based on the 
Internal Revenue CodH's guidance for 
single purpose agricultural or 
horticultural structures. The Internal 
Revenue Service defines a single 
purpose agricultural structure as any 
enclosure or structure specifically 
designed, constructed and used for 
housing, raising, and feeding a 
particular kind of livestock, including 
structures to contain produce or 
equipment ne(:essary for huu8ing, 
rah;ing, and feeding of livestock. The 
method EPA uses to depreciate capital 
investments is the Modified Accelerated 
Cost Recovery System (MACRS). 

EPA assumes a real private discount/ 
interest rate of 7 percent, as 
recommended by the Office of 
Management and Budget. EPA also 
assumes standa!'d federal and average 
state tax rates across the broad facility 

size categories to determine an 
operation's tax benefit or tax shield, 
which is assumed as an allowance to 
offset taxable income. 

D. Method for Estimating Economic 
Impacts 

To estimate economic impacts under 
the proposed regulations, EPA 
ex<~mined the impads ar:ross three 
industry segments: regulated CAFOs, 
processors, and national markets. 

1. CAFO Analysis 
F.PA estimates the economic impacts 

of today's proposed regulations using a 
representative farm approach. A 
representative farm approach is 
consistent with past research that USDA 
and many land grant universities have 
r:onducted to assess a wide range of 
policy issues, including environmental 
legislation pertaining to animal 
agriculture. A representative farm 
approach provides a means to assess 
overage impa!.."ls across numerous 
facilities by grouping facilities into 
broader categories to account for the 
multitude of differences among animal 
confinement operations. Information on 
how EPA developed its model CAFOs is 
available in the Economic Analysis. 
Additional information on EPA's cost 
models is provided in the Development 
Document. At various st11ges in the 
proposed rulemaking, EPA presented its 
proposed methodological approach to 
USDA personnel and to researchers at 
various land grant universities for 
informal review and feedback. 

Using a representative farm approach, 
EPA constructed a series ofmodHI 
facilities that reflect tht! EPA's estimated 
compliance costs and available financial 
data. EPA uses these model CAFOs to 
develop an average characterization for 
a group of operations. EPA's cost 
models were described earlier in 
Section X.C.2(a). From these models, 
EPA estimates total annualized 
compliance costs by aggregating the 
average facility costs across all 
operations that are identified for a 
representative group. EPA's cost models 
are compared to corresponding model 
CAFOs that characterize financial 
conditions acmss differently sized, 
differently managed, and geographic<~lly 
distinct operations. As with EPA's cost 
models, EPA's financial models are 
grouped according to certain 
distinguishing characteristics for each 
sector, such liS facility size and 
production region, that may be shared 
across a broad rango of facilities. 
Economic impacts undt:r a post
regulatory scenario are approximated by 
extrapolating the average impacts for a 
given morlel CAFO across Ule larger 
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number of operations that share similar 
produr.tion characteristics and are 
identified by that CAFO model. 

EPA compares Its estimated 
compliance costs at select model CAFOs 
to correspondiJ1g fina11c.ial conditions a t 
lhese model fadlities. Fo~ this anaJysis, 
I:;PA focuses on three financial measures 
that a1·e used to assess the affordability 
of the proposed CAFO regulations. 
These include total gross revenue, net 
cash income, and debt- to-asset ratio. 
FinanCial data used by EPA to develop 
its financial models are [i·om the 1997 
ARMS data summaries prepared byERS 
and l'orm the basis for the financial 
characterization of the model CAFOs. 
To account for changes in an operation's 
income under post-compliance 
conclitions, EPA estimated the present 
value of projected facility earnings, 
measured as a future cash tlow stream. 
The present value of cash flow 
represents the value in terms oftoday's 
dol Iars of a series of future receipts. EPA 
calculatfld baseline cash flow as the 
present value of a lO·yenr stream of an 
operation's cash flow. EPA projected 
future earnings from the 1997 baseline 
using USDA's Agricultural Baseline 
Projections data. Section 4 of the 
Economic Analysis provides additional 
information on the baseline financial 
conditions attributed to EPA's model 
CAFO across all sectors as well as 
information on the data and 
assumptions used to develop these 
models. 

EPA evaluates the economic 
achievahility of the proposed 
requirements based on ch13nges in 
tepresentalive finan cial conditions for 
select criteria, as rlesc:ribed in Section 
X. F. I. For some sectors, EPA evaluates 
economic impacts al model CAFOs 
under varying scenarios of cost 
passthrough between l11e CAFO and the 
latter stages in the food marketing chain, 
such as the prOt:eJ!slng and retail sectors. 
These three scenarios include: zero oosl 
passt·hrough, full (100 percent) cost 
passthrough, and partial cost 
passU1rough .(greater than zero). Part·ial 
cost passthrough values used for this 
analysis vary by sector and are based on 
estimates of price elasticity of supply 
and demand reported in the academic 
l iteratun~. This information is available 
in the docket. 

Table 10-1 lists lhe range of 
annualized t:ompliance costs developed 
for EPA's analysis. Annualized costs for 
each sector are summ<Jrized across the 
estimated range of minimum and 
maximum costs across all facility sizes 
and production regions and are broken 
out by land use category (described in 
Section X.C.2). rn some cases, 
"maximum" costs reflect average costs 
for a representative facility that has a 
l<~rge number of animals on-site; EPA's 
cost models for very large CAFOs are 
intended to approximate the average 
unit costs at the very largest animal 
feeding operations. More detailed 
annualized costs broken out by 
production region, land use category, 

and broad facility size groupings are 
provided in the Economic Analysis. 

Estimated annualized costs shown in 
Table 10- 1 are presented in 1999 dollars 
(posl-tax). All costs presented in today's 
preamble have been converted usi-ng the 
Construction Cost [ndex to 1999 dollars 
from the 1997 dollar estimates U1a.t are 
presented throughout the Development 
Document and the Economic Analysis. 
As shown in the table. costs for Category 
3 CAf'Os may be loweJ' than those for 
Category 1 CAFOs since faciliti es 
without any land do not incur any 
additional increJuental costs related to 
hauling. I!:PA has assumed that these 
operations are already hauling off-site in 
order to comply with exisliug 
rer~uirements. More detailed cost 
estimates for individual technologies are 
provided in the Development 
Document. 

To assess the impact of the 
regulations on uffsite recipients of 
CAFO manure, EPA compares the 
estimated cost of this requirement to 
both aggregate and average per farm 
production costs and revenues (a sales 
test). This analysis uses EPA's estimated 
compliance costs and 1997 aggregate 
farm revenues and production costs 
reported by USDA. For the purpose of 
tMs analysis, EPA assumes tbal these 
costs will be incutred by non-CAFO 
farming operations (i.e .. crop producers) 
that use animal manures as a fertilizer 
suht~titute and will not be borne by 
CAFOs. 

TABLE 10-1.-RANGE OF ANNUALIZED MODEL CAFO COMPLIANCE COSTS ($1999, POST-TAX} 

Sector 
Category 1 1 Category 2 1 Category 3 1 

Minimum Maximum Minimum Maximum Minimum Maximum 

(1999 dollars per model CAFO across all size groups) 

Beef ······- ···---·· ··· .. ··w••····· ......................................... _ ............................. . 2,100 986,000 8.500 1,219.800 1,000 896,700 
Veal ....... - .......................................... - .... _ .......... ~· ·--··· ........................ .. 1,500 8,100 1.100 6,100 1,000 6,000 
Heifers .. ,. , ........ ····f· .... , ·• •t · ..... ···~~ · ... , , ... ,, ... , ........ ,. · · ·~· ...••.•..• , ...... , .............•... 1,700 16,900 2,000 17,900 1,200 11,700 

5,200 44,600 14,700 67,700 4,200 40,300 
300 52,300 5,500 63,500 11,400 81,500 

Dairy .......................................................................................... - ........... . 
Hogs: GF 2 ............................................................................................. .. 
Hogs: FF2 .... ......... . .... . ... . .................................. ...................... . .... . . ..... . .. . . 300 82,900 8,800 100,600 10,000 115,500 
Broilers .................................................................. ................................. .. 4,800 36,300 4,400 25,800 3,900 21,400 
Layers: wet 3 . .. . .. .. ..................................... .. ........... ...... . ...... . .... ..... ..... . ... .. 300 24,800 2,100 29,300 1,500 18,100 
layers: dry 3 . . .......... ........... .. ........ . ........... ~ ...... ..... ............ _ ................... . . .. 1,500 59,000 1,400 31,700 1,200 27,600 
Turkeys ................................................................. .. ......................... - ..... . 4,900 111,900 4,800 29,500 3,800 20,800 

Source: EPA. 
1 Category 1 CAFOs have sufficient cropland for all on-farm nutrients generated; Category 2 CAFOs have insufficient cropland; and Category 3 

CAFOs have no cropland. 
2"Hogs: FF" are farrow-finish (includes breeder and nursery pigs); "Hogs: GF" are grower~finish only. 
3 "Layers: wet" are operations with liquid manure systems; "Layers; dry" are operations with dry systems. 

2. Processor Analysis 

As discussed in Section VI, EPA 
estimates that 94 meat packing plants 
that slaughter hogs and 270 poultry 
processing facilities may be subject to 
the proposed co-permitting 

requirements (Section VO. Given the 
structure of the beef and dairy sectors 
and the nature of their contract 
relationships, EPA expects that no meat 
packing or processing facilities in these 
sectors will be subject to the proposed 

co-permitting requirements. EPA bases 
these assumptions. on data from the 
Department of Commerce on the 
number of slaughtering and meat 
packing facilities in these sectors and 
information from USDA on the degree of 
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animal ownership at U.S. farms, as 
described in Section VI of this 
document. Additional information is 
provided in Section 2 of the Economic 
Analy11is. EPA is seHking comment on 
this assumption as part of today's 
notice. 

EPA did not conduct a det11iled 
estimate of the costs and impacts that 
would accrue to individual co
permittees. Information on contractual 
l'elationships between contract growers 
and processing firms is proprietary and 
EPA does nol have the necessary market 
information 11nd data to conduct such an 
analysis. Market information is not 
availahle on the number and location of 
firms that contract out the raising of 
animals to CAFOs or on the number and 
location of contract growers, and the 
share of production, that raise animals 
under a production contract. In 
addition, EI'A does not have data on the 
exact terms of the contractual 
agreements bHtween proces~ors and 
CAFOs to assess when a processor 
would be subject to the proposed co
permitting requirements, and EPA does 
not have llnancial data for ptocessing 
firms or contract growers that utilize 
production contract~. 

EPA, however. believp,s that the 
framework used to estimate costs to 
CAFOs does provide a means to 
evaluate the possible uppHr bound of 
costs that could accrue to processing 
facilities in those industries where 
production contracts are more widely 
utilized and where EPA believes the 
proposed co-permitting requirements 
m11y affect proctlssors. EPA's C:AFO 
level analysis examines the potential 
share of (pre-tax) costs that may be 
passHd on from the CAFO, based on 
market information for each sector. 
Assuming that a share of the costs that 
accrue to the CAFO are eventually horne 
by pwcessors, El'A is pwposing that 
this amount approximates the 
magnitude of the costs that may be 
incurred by processing firms in Uwse 
industries that may be affected by the 
proposed co-permitting requirements. 
EPA solicits comment on this approach. 

To assess the impact of the 
regulations on processors, EJ'A 
compares the passed through 
complianco costs to both aggregate 
processor costs of production and to 
revenues (a sales test). These analyses 
use estimated compliance costs, cost 
passthrough estimates, and aggregate 
revenues and pi'Oduction costs by 
processing sector. National processor 
cost and revenue dllla are from the U.S. 

Department of CommeJce's Census of 
Manufadurers data series. For some 
sectors, EPA evaluates the impact of the 
proposed regulations on ptocessors 
under two scenarios of cost passthrough 
from the animal production sectors 
(described in Section X.D.l), including 
full cost and partial cost passthrough. 
More detail on this approach is 
provided in Section 4 of the Economic 
Analysis. 

This suggested apptoach does not 
assume any addition to the total costs of 
the rule as a result of co-permitting. 
This approach also does not assumtl that 
there will be a cost savings to contract 
growers as a rHsult of a contractual 
arrangement with a processing firm. 
This approach mtlrely attempts to 
quantify the potential magnitude of 
costs that could accrue to processors 
that may be affected by the co
permitting fequirements. Due to lack of 
information and data, EPA h<ls not 
analyzed the eflect of l'elative market 
power between thll contract grower and 
the integrator on the distribution of 
costs. nor the potential for additional 
costs to be imposed by the integr11tor's 
need to take steps to pwtect itself 
against liability and porhaps to 
indemnify itself against such liability 
through its production contracts. EPA 
has also not specifically analyzed the 
environmental effects of co-permitting. 
EPA has conducted an extensive review 
of the agricultur<~llitcrature on market 
power in each of the livestock and 
poulu·y sectors and concluded that there 
is little evidence to suggest th11t 
increaser! produdion costs would be 
prevented from being passed on through 
the market levels. This information is 
provided in the rulemaking record. 
However, as discussed in Section 
VII.C.5, EPA rccogni:>:cs that some 
industry representatives do not support 
Utese assumptions of cost passthrough 
from contract producers to integrators 
and requests comments on itt~ cost 
passthwugh assumptions, both in 
general and as they relato to the analysis 
of processor level impacts undtlr the 
proposed co-permilting requirements. 

EPA's processor analysis does not 
explicitly account for the few large 
corporate operations that arc vertically 
integrated, to the extent that the 
corporation owns and operates all 
aspects of the operation, from animal 
production to final consumer product. 
These operations are covered by EPA's 
CAFO analysis to the extent that they 
are captured by USnA's farm survey 
and are includ!ld among EPA's model 

CAFOs. While the ARMS data may 
include information on CAFOs that are 
owned by corporate operations, these 
dat11 cannot be broken out to cre11te a 
model specifically designed to represent 
these operations. Since EPA's analysis 
uses farm finam:ial data and not 
corporate data, this analysis does nol 
reflect the ability of corporations to 
absorb compliance costs Utat may be 
incurred at CAFOs that are owned by 
that entity. EPA expects that its analysis 
overestimates the impact to corporate 
entities since revenues of corporate 
entities are. in most casos, no less than 
and are likely to exceed those at a 
privately-owned and operated CAFOs. 

3. Market Analysis 

EPA's market analysis evaluates the 
effects of the proposed regulations on 
national markHts. This analysis uses a 
linear partial equilibrium model 
adapted from the COSTBEN model 
developed by USDA's Economic 
Research Service. The modified EPA 
model provides a me<lns to conduct a 
long-run static analysis to measure the 
market effects of the proposed 
regulations in terms of predicted 
changes in farm and retail prices and 
product quantities. Market data used as 
inputs to this modo! arc from a wide 
range of USDA data and land grant 
university research. EPA consulted 
ret~earchers from USDA and the land 
grant universities in the development of 
this modeling framework. The details of 
this model are descrihHd in Appp,mJix B 
of the Economic Analysis. 

Once price and quantity changes are 
predicted by the model, EPA uses 
national multipliers thnt relnte changes 
in sales to changes in total direct and 
indirect employment and also to 
national economic output. Th!lse 
estimated relationships are based on the 
Regional Input-Output Modeling System 
(RIMS II) from the U.S. Department of 
Comme!'ce. This approach is described 
in Section 4 of the Economic Analysis. 

E. Estimated Annual Costs of the 
Proposed Regulatory Optiom;/Sr:enarios 

As discussed in Section VII and VIII, 
EPA considered various technology 
options and also different scope 
scenarios as part of the development of 
today's proposed regulations. A 
summary overview of the F.LG options 
and NPDES scenarios is provided in 
Table 10-2. More detail is available in 
Sections VII and VHI of today's 
preamble. 
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TABLE 10-2.-SUMMARY DESCRIPTION OF OPTIONS/SCENARIOS CONSIDERED BY EPA 

Technology Options {ELG) 

Option 1 

Option 2 

N-based land application controls and inspection and recordkeeping requirements for the production area 
(described in Section VIII.C.3). 

Same as Option 1, but restricts the rate of manure application to a P-based rate where necessary (de
pending on specific soil conditions at the CAFO). 

Option 3 BAT (Beef/Heifers/Dairy) Adds to Option 2 by requiring all operations to determine whether the groundwater beneath the production 
area has a direct hydrologic connection to surface water; if so, requires groundwater monitoring and 
controls. 

Option 4 ···· ·········-·····--········ ··--········ Adds to Option 3 by requiring sampling of surface waters adjacent to production area and/or land under 
control of the CAFO to which manure is applied. 

Option 5 BAT (Swine/PoultryNeal) Adds to Option 2 by establishing a zero discharge requirement from the production area that does not 
allow for an overtlow under any circumstances. 

Option 6 ........................................ .. Adds to Option 2 by requiring that large hog and dairy operations install and implement anaerobic diges
tion and gas combustion to treat their manure. 

Option 7 ... .............. ....... ........... , ... . .. Adds to Option 2 by prohibiting manure application to frozen, snow covered or saturated ground. 

Regulatory Scope Options (NPOES) 

Scenario 1 .... ................................... Retains existing 3-tier framework and establishes additional requirements (described in Section VJI.C.2). 
Scenario 2 ........................... -.......... Same as Scenario 1; operations with 300-1 ,000 AU would be subject to the regulations based on certain 

"risk-based'' conditions (described in VII.C.3.b). 
Scenario 3 "Three-Tier" .................. Same as Scenario 2, but allows operations with 300-1,000 AU to either apply for a NPDES permit or to 

certify to the permit authority that they do not meet any of the conditions and thus are not required to 
obtain a permit. 

Scenario 4a "Two-Tier" (500 AU) .. Establishes 2-tier framework and applies ELG standard to all operations with more than 500 AU. 
Scenario 4b ..................................... Establishes 2-tier framework and applies ELG standard to all operations with more than 300 AU. 
Scenario 5 "Two-Tier'' (750 AU) .... Establishes 2-tier framework and applies ELG standard to all operations with more than 750 AU. 
Scenario 6 .................................. ~ ... Retains existing 3-tier framework and establishes a simplified certification process (described in Section 

VII.C.2). 

The "BAT Option" refers to EPA's 
proposal to require nitrogen-based and, 
where necessary. phosphorus-based 
land application controls of all livestock 
and poultry CAFOs (Option 2), with the 
additional requirement that all cattle 
and dairy operations must conduct 
groundwater monitoring and implement 
controls, if the groundwater beneath the 
production area has a direct hydrologic 
connection to surface water (Option 3 
BAT}, and with the additional 
requirement that all hog, veal, and 
poultry CAFOs must also achieve zero 
discharge from the animal production 
area with no exception for storm events 
(Option 5 BAT). For reasons outlined in 
Seetion VIII, EPA is not proposing that 
beef and dairy CAFOs meet the 
additional requirements under Option 5 
or that hog and poultry CAPOs meet the 
additional requirements under Option 3. 
Section VIII discusses EPA's basis for 
the selection of these technology bases 
for the affected subcateog1·ies. 

EPA is jointly proposing two NPDES 
Scenarios that differ in terms of the 
manner in which operations are defined 
as a CAFO. Scenario 4a is to the two
tier alternative that defines as CAFOs all 
animal feeding operations with more 
than 500 AU (alternatively, Scenario 5 
is the two-tier alternative that defines all 
animal feeding operations with more 
thon 750 AU as CAFOs). Scenario 3 is 
three-tier structure that defines as 
CAFOs all animal feeding operations 

with more than 1,000 AU and any 
operation with more than 300 AU, if 
they meet certain "risk-based" 
conditions, as defined in Section Vll. 
Under Scenario :J, EPA would require 
all confinement operations with 
between 300 and 1,000 AU to either 
apply for a NPDES permit or to certify 
to the permit authority that they do not 
meet certain conditions and thus are not 
required to obtain a permit. 

For the purpose of this discussion, the 
"two-tier structure" refers to the 
combination of BAT Option 3 (beef and 
dairy subcategories) and BAT Option 5 
(swine and poultry subcategories), and 
NPDES Scenario 4a that coven1 Hll 
operations with more than 500 AU. 
Where indicated, the two-tier structure 
may refer to the alternative threshold at 
750 AU. The "three-Her structure" refers 
to tJte combination of ELG Option 3 
(beef and dairy subcategories) and 
Option 5 (swine and poultry 
subcategories), and NPDES Scenario 3 
that covers operations down to 300 AU 
based on ctlrtain conditions. More detail 
of the technology options considered by 
EPA is provided in Section VIJJ. Section 
Vll of this preamble provides additional 
information on the alternative scope 
scenarios considered by EPA. EPA did 
not evaluate costs and economic 
impacts under the alternative three-tier 
structure that combines the BAT Option 
with Scenario 6, as described in Table 
10-2. 

Under the two-tier structure, EPA 
estimate that 25,540 CAFOs with more 
than 500 AU may be defined as CAPOs 
and subject to the proposed regulation!!. 
EPA estimates that 19,100 CAFOs may 
be defined as CAFOs under the 
alternative two-tier threshold of 750 AU. 
Under the three-tier structure, an 
estimated 31,930 CAFOs would be 
defined as CAFOs (Table 6-2) and an 
additional 7,400 operations in the 300 to 
1,000 AU size range would need to 
certify that they do not need to apply for 
a permit. This total estimate counts 
operations with more than a single 
animal type only once. EPA's analysis 
c:omputes total compliance costs based 
on the totaln.umber ofCAFOs in each 
sector, including mixed operations that 
have more than 300 or 500 AU of at 
least one animal type. This approach 
avoids understating costs at operations 
with more than one animal type that 
may incur costs to comply with the 
proposed requirements for each type of 
animal that is raised on-site that meets 
the size threshold for a CAFO or is 
designated as a CAFO by the permitting 
authority. Therefore, EPA's compliance 
costs estimates likely represent the 
upper bound since costs at facilities 
with mortl than a single animal type 
may, in some cases, be lower due to 
shared production tochnologies and 
practices across all animal types that are 
produced on-site. 
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1. CoRts to CAFOs Under the Proposed 
Regulations 

Tables 10-3 and 10-4 summarize the 
total annualized compliance costs to 
CAFOs attributed to tho proposed two
tier struc.:ture and tltretl-tier structure. 
The table shows these costs broken out 
by sector and by broad facility size 
group . EI'A calculated all estimated 
costs using the data, methodology and 
assumptions dasc:ribed in Sections X.B 
and X.C. 

Under the two-tier structure, EPA 
estimates that the incremental 
annualized compliance cost to CAFO 
operators would be approximately $6:n 
million annually (Tahle 10-3). Table 
10-5 shows estimated costs for the two
tier stmcture at the 750 AU threshold, 
estimated by EPA to total $721 million 
annually. Most of this cost (roughly 70 
percent) is incurred by.CAFOs with 
more than 1,000 AU. Overall, about one
third of all estimated compliance costs 
arc incurred within the hog sectors. 

Under the three-tier structure, EPA 
estimates that the total cost to CAPO 

operators would be $925 million 
annually (Table 10-4). These costs are 
expressed in terms of pre-tax 1999 
dollacs. (Post-tax costs are estimated at 
$573 million and $635 mill ion annually, 
respectively, and include tax savings to 
CAFOs. EPA uses estimated post-tax 
costs to evaluate impacts to regulatttd 
facilities, discussed in Section X.F.). 
Estimnted total annualized costs for the 
three-tier structure include the cost to 
permitted CAFOs as well as the 
estimated cost to operations to cortify to 
the permit authority that they do not 
meet any of the conditions and ere thus 
are not required to obtain a permit. EPA 
estimates certification costs at o.bO\lt $80 
million annually, which covers 
phosphorus-based PNP costs, far.ility 
upgrades, and letters of certification 
from manure recipient. More 
information on these costs and how they 
are calculated is provided in Section 5 
of the Economic Analysis. 

Estimated total annualized costs 
shown in Table 10-3 and 10-4 includo 
costs to animal confinement operations 
that may be designated as CAFOs. Total 

annualized costs to designated facilities 
is estimated at less than one million 
dollars annually (Tahle>.s 10-3 and 10-
4). As discussed in Section VI, EPA 
assumes that designation may bring an 
additional 50 openitions each year 
under the two-tier structure; under the 
three-tier structure, EPA expects that an 
additional 10 operations may be 
designated each year. In this analysis, 
estimated costs to designated facilities 
are expressed on an average annual 
basis over a projected 10-year period. 
For the purpose of this analysis, EPA 
assumes that operations that may be 
designated as CAFOs and subject to the 
proposed regulations will consist of 
beef, dairy, farrow-finish hog, broiler 
and egg laying operations under the 
two-tier structurtt. Under Ule three-tier 
structure, EPA estimates that fewer 
operations would be designated as 
CAFOs, with 10 dairy and hog 
operations being designated each year, 
or 100 operations over a 10-year period. 
Additional information is provided in 
the Economic Analysis. 

TABLE 10-3.-ANNUAL PRE-TAX COST OF TWO-TIER STRUCTURE (BAT O PTION/SCENARIO 4A), $1999 

Sector Number of 
operations Total I >1000 AU I 50~~000 I <500 AU' 

(number)2 

Regulated CAFOs 

3,080 216.4 
90 0.3 

800 11 .6 
3,760 177.6 
8,550 294.0 
9,780 97.1 
1,640 14.2 
1,280 19.6 

Subtotal ..................................................................................................... .. 25,540 830.7 

Other Farming Operations 

Offsite Recipients .............................................................................................. . 
Total .......................................................................................................... .. 

Source: USEPA. See Economic Analysis. Table 6-2 provides information on affected operations. 

($1999, millions. pre-tax) 

191.5 24.7 
0.03 0.3 

3.7 7.9 
108.6 65.4 
225.5 67.0 

55.4 41.6 
9.9 4.3 

10.4 9.2 

605.0 220.2 

0.1 
NA 
NA 
3.6 
1.5 
01 
NA 
NA 

5.4 

NA 
NA 

Numbers may not add due to rounding. NA = Not Applicable. Option/Scenario definitions provided in Table 10-2. 
1 Cost estimates shown are for designated CAFOs (see Section VI). 
2 "Total" adjusts for operations with more than a single animal type. The number of CAFOs shown includes expected defined CAFOs only and 

excludes designated facilities. 

TABLE 10-4.- ANNUAL PRE-TAX COST OF THREE-TIER STRUCTURE (BAf OPTION/SCENARIO 3), $1999 

Sector Number of 
operations 

{number)2 

Regulated CAFOs 

Beef ................................................................................................................... . 
Veal ................................................................................................................... . 
Heifer ................................................................................................................. . 
Dairy .................................................................................................................. . 
Hog ................................................................................................................... .. 

3,210 
140 
980 

6,480 
8,350 

Total I >1000 AU I 3D0;.0°00 I <300 AU 1 

227.7 
0.8 

14.4 
224.6 
306.1 

($1999, million, pre-tax) 

191.5 
0.03 
3.7 

108.6 
225.5 

36.2 
0.8 

10.7 
115.3 
80.4 

0.0 
0.0 
0.0 
0.7 
0.2 
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TABLE 10-4.-ANNUAL PRE-TAX COST OF T HREE-TIER STRUCTURE (BAT OPTION/SCENARIO 3), $1999-Continued 

Sector Number of Total :>1000 AU 300-1000 <300AU 1 
operations AU 

Broiler ............................................................................................................... .. 13,740 116.6 55.4 61.2 0.0 
Layer ................................................................................................................. . 2,010 15.3 9.9 5.4 0.0 
Turkey ............................................................................................................... . 2,060 24.9 10.4 14.5 0.0 

Subtotal ..................................................................................................... .. 31 ,930 930.4 605.0 324.5 0.8 

Other Farming Operations 

Offsite Recipients ............................................................................................... 21,155 11.3 NA NA NA 
r-------~------~------~------~-----

Total ............................................................................................................ NA 936.7 NA NA NA 

Source: USEPA. See Economic Analysis. Table 6-2 provides information on affected operations. 
Numbers may not add due to rounding. NA = Not Applicable. Option/Scenario definitions provided in Table 10- 2. 
1 Cost estimates shown are for designated CAFOs (see Section VI). 
2"Total" adjusts for operations with more than a single animal type. The number of CAFOs shown includes expected defined CAFOs only and 

excludes designated facilities . 

2. Costs to CAPOs of Alternative 
Regulatory Options and Scenarios 

technology options for eaeh NPDES 
scenario and ELG technology basis 
considered by EPA. As shown in the 

Alternative regulatory options table, the total estimated costs across 
considered by EPA during the these options range from $355 million 
development oftoday's proposed (Option ! /Scenario 1) to $1.7 billion 
regulations include various technology annually (Options, applicable to all the 
options and also different regulatory animal sectors, and Scenario 4b). By 
scope scenarios. Sections VH and VIII scenario, this reflects the fact that fewer 
present the Agency's rationale for each CAFOs would be affected under 
regulatory decision. Scenario 1 (a total of about 16,400 

Table 10-5 summarizes the total operations) as compared to Scenario 4b 
annualized (pre-tax) costs of alternative (about 39,300 operations affected). As 

noted in Section X.E, EPA's estimate of 
the number of CAFOs and 
corresponding compliance costs does 
not adjust for operations with mixed 
animal types and may be overstated. By 
technology option, with the exception of 
Options 1 and 4, costs are evnluated 
incremental to Option 2 (see Table 10-
2). Compared to Option 2, Option 5 
costs are greatest. Additionnl breakout 
of these costs by sector are provided in 
the Economic Analysis. 

TABLE 10-5.-ANNUALIZED PRE-TAX COSTS FOR THE ALTERNATIVE NPDES SCENARIOS ($1999, MILLION) 

Option/Scenario 

Number of CAFOs 1 ........................................................... .. 

Option 1 .............................................................................. . 
Option 2 .............................................................................. . 
Option 3 .............................................................................. . 
Option 4 .............................................................................. . 
Option 5 ................. ............... ........... .......... .... ..................... . 
Option 6 ........... ...... ............... ........... ..... .................... ........ .. . 
Option 7 .............................................................................. . 
BAT Option ......................................................................... . 

Scenario 4a 
"Two-Tier" 

25,540 
$432.1 
$548.8 
$746.7 
$903.9 

$1,515.9 
$621.6 
$671 .3 
$830.7 

See naro '2!3 
"Three-Tier" 

28,860 
$462.8 
$582.8 
$854.1 

$1,088.2 
$1,632.9 

$736.9 
$781.9 
$925.1 

Scanario 1 

16,420 
$354.6 
$444.4 
$587.0 
$707.0 

$1,340.9 
$501 .5 
$542.4 
$680.3 

Scenario 5 
>750 AU 

25,770 
$384.3 
$484.0 
$649.5 
$768.0 

$1,390.4 
$541.3 
$585.1 
$720.8 

Scenario 4b 
>300 AU 

39,320 
$493.6 
$633.3 
$883.6 

$1,121 .2 
$1,671.3 

$706.6 
$756.6 
$979.6 

Source: USEPA. See Economic Analysis. Cost estimates shown include costs to designated operations. 
Numbers may not add due to rounding. NA =Not Applicable. Option/Scenario definitions provided in Table 10-2. 
' "Total" adjusts for operations with more than a single an imal type. The number of CAFOs shown includes expected defined CAFOs only and 

excludes designated facilities. 

3. Costs to Offsite Recipients ofCAFO 
Manure Under the Proposed Regulations 

As described in Section V!T, EPA is 
proposing that offsite recipients of 
CAFO manure certify to the CAFO that 
manure will be land applied in 
accordance with proper agriculture 
practices. As shown in Table 10-3, EPA 
estimates that 18,000 non-CAFO 
farming operations will receive manure 
and tlterefore be required to certify 
proper manure utilization under the 
proposed two-tier structure. Under the 
alternative three-tier structure, 11p to 
3,000 additional f<Jrming operations may 

be affected. EPA's analysis assumes that 
affected CAFO manure recipients are 
mostly field crop producers who 11se 
CAFO manure as a fertilizer substitute. 
EPA's analysis does not reflect manure 
hauled offsite for alternative uses such 
as incineration or pelletizing. EPA 
estimates the annualized cost of this 
requirement to offsite recipients to be 
$9.6 to $11.3 million across the co
proposed alternatives (Tables 1(}-3 and 
10-4). This analysis i!l provided in the 
Development Document. 

Estimated costs to recipients of CAFO 
manure include incremental 

recordkeeping and soil test!! every 3 
years. Conservation Technology 
Information Center (CTIC) Core 4 survey 
data suggest an average of 46 percent 
crop farmers regularly sample their soil. 
EPA believes crop farmers already 
maintain records pertaining to crop 
yields, nutrient requirements, and 
fertilizer applications. EPA also 
assumed that crop farmers have a 
m1trient management p lan, though the 
plan i11 not necessarily a PNJ' (Permit 
N11trient Plan) or CNMP 
(Comprehensive Nutrient Management 
Plan). EPA has evaluated alternative 
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approaches to ensuring that manure is 
handled properly, but is not proposing 
to establish specific requirements for 
ofl'sile recipients. The costs to offsite 
recipients do not include the costs of 
spreading manure at the offsite loclltion 
or any additional payments made to 
brokers or manurH redpients in counties 
with excess manure. These costs are 
likely toLe offset by the fertilizeJ 
savings and organic value associated 
with manure. EPA's analysis accounts 
for the costs incurred by the CAFO for 
offsite transfer of excess manure in the 
estimated industry compliance costs, 
described in Section X.E.1. These costs 
include the cost of soil and manure 
sampling at the CAFO site, training for 
manure applicators, application 
equipment calibration, and the hauling 
cost of excess manure generated by the 
CAFO. 

Under the proposed regulations, 
CAFOs would Le required to apply 
manure on a phosphorus basis where 
neces~nny, based on soil conditions, and 
on a nit.l'ogen basis elsewhere. EPA 
anticipates that offsite recipients of 
CAFO manure will only accept manure 
when soil conditions allow for 
application on a nitrogen basis. EPA 
believes this is a reasonable assumption 
because crop farms are less likely to 
have a phosphorus buildup assi1dated 
with long term application of manure. 
EPA's analysis assumes a nitrogen-based 
application ratH foi' offsite locations that 
is identical to the rate used by CAFOs 
in the same geographic region. A 
summary of the data and methodology 
used by EPA to calculate the number of 
affected offsite recipients and to 
estimate costs is presentHd in Sec:tion 
X.C.2lb). EPA solicits comment on the 
costs and assumptions pertaining to 
offsite recipients. 

F. Estimated Economic Impacts of thH 
Propo.-;ed Regulatory Options/Scenarios 

This section provides an overview of 
EPA's estimated economic impacts 
across four industry segments that are 
included for this analysis: CAFOs (both 
existing and new sources), non-CAFO 
recipients of manure, processors, and 
consumer markets. More detailed 
information on each of tltese analyses is 
available in the Economic Analysis. 

1. CAFO Level Analysis 
This section presents EPA's analysis 

of financial impacts to both existing and 
new CAFOs that will be affected by the 
propostltl regulations, as well as impacts 
to offsite recipients ofCAFO manure 
who will also be required to comply 
with the proposed PNP requirements. 

a. Economic lmpm:ts to Exi.<;ting 
CAFOs under the Proposed Regulations. 

As discussed in Section X.C.1, EPA'11 
CAFO level analysis examines 
compliance r:ost impacts for a 
representative "model CAFO." El'A 
evaluates tho economic achievability of 
thH proposed regulatory options at 
existing animal feeding operations 
based on changes in representative 
financial conditions across three 
criteria. These criteria are: a comparison 
of incremental costs to total revenue 
(sales test), pi'Ojected post-compliance 
cash flow over a 10-year period, and an 
assessmHnt of an operation's dtlht-to· 
asset ratio under a post-compliance 
scenario. To evaluate economic impacts 
to CAFOs in some sectors, impacts are 
evaluated two ways'assuming that a 
portion of the costs may be passed on 
from the CAFO to the consumer and 
assuming that no costs passthrough so 
that all costs are absorbed by the CAFO. 

EPA used the financial criteria to 
divide the impacts of the proposed 
regulations into three impact categories. 
The first category is the aflordable 
category, which means that the 
regulations have little or no financial 
impact on CAFO operations. The second 
category is the moderate impact 
catHgnry. which means that the 
regulations will have some financial 
impact on operations at the affected 
CAFOs, but EPA does not consider these 
operations to be vulnerable to closure as 
a result of compliance. The third 
category is the financial stres~ category, 
which means that EPA considers these 
operations to be vulnerable to closure 
post-compliance. More information on 
Utese cl'iteJia is provided in Section 4 of 
the Economic Analysis. 

The basis for EPA's economic 
achievability criteria for this rulemaking 
is as follows. USDA's financial 
classification of U.S. farms idHntifies an 
operation with negative income and a 
debt-asset ratio in excess of 40 percent 
as "vulnerablfl." An opHration with 
positive income and a debt-asset ratio of 
less than 40 percent is considered 
"favorable." EPA adopted this 
classification scheme as part of its 
economic achievability criteria, using 
net cash flow to represent income. This 
threshold and cash flow criterion is 
established by USDA and other land 
grant universities, as further described 
in Section 4 of the Economic Analysis. 
The threshold values used for the cost
to-sales test (3 percent, 5 percent and 10 
percent) are those determined by EPA to 
he !:!ppropriate for this rulemaking and 
are consistent with threshold levels 
used by EPA to measure impacts of 
regulations for other point source 
dischargers (as also documented in the 
Economic Analysis). 

For this analysis, EPA's determination 
of economic achievability used all three 
criteria. EPA considered the proposed 
regulations to be economically 
achievable for a representative model 
CAFO if the average operation has a 
post-compliance sales test estimate 
within an acceptable range, positive 
post-compliance cash flow over a 10· 
year period, and a post-compliance 
debt-to-asset ratio not exceeding 40 
percent. If the sales test shows that 
compliance costs are less than 3 percent 
of sa los, or if post-compliance cash flow 
is positive and the post-compliance 
dobt-to-assHt ratio does not exceed 40 
percent and compliance costs are less 
than 5 percent of sales, EPA (:onsiders 
the options to be "Affordable" for the 
representative CAFO group. A sales test 
of greater than 5 percent but less than 
10 percent of sales with positive cash 
flow and a debt-to-asset ratio of less 
than 40 percent is considered indicative 
of some impact at the CAFO level, but 
at levels not as severe as those 
indiclltivH uf financial distress cir 
vulnerability to closure. These impacts 
arc labeled "Moderate" fur the 
representative CAFO group. EPA 
considers both the "Affordable" and 
"Moderate" impact categories to be 
economically achievable by the CAFO. 

lf(with a sales test of greater than 3 
percent) post-compliance cash flow is 
negative or the post-compliance debt-to
asset ratio exceeds 40 pp,n:ent, or if thH 
sales test shows costs equal to or 
exceeding 10 percent of sales, the 
proposed regulations are estimated to be 
associated with potential financial strHss 
for the entire representative CAFO 
group. In sur.h cases, each of the 
operations represented by that group 
may be vulnerable to closure. These 
impacts are labeled as "Stress." EPA 
considers the "Stress" impact category 
to indicate that the proposod 
requirements may not be economically 
achievable by the CAFO, subject to 
other considerations. 

Tables 10...:.6and 1o-7 present the 
estimated CAFO level impacts in terms 
of the number of operations th11t fall 
within the affordable, moderate, or 
stress impact c11tegories for each of the 
co-proposed alternatives by sector and 
facility size group. For some sectors, 
impacts are shown for both the zero and 
the partial cost passthrough 
assumptions (discussed more fully 
below). Partial cost passthrough values 
vary by sector, as described in Section 
X.D.1. 

EPA's costs model analyzes impacts 
under two sets of mnditions for ELG 
Option 3. Option 3A assumes that there 
is a hydrologic connection from 
groundwater to surface waters at Ute 
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Cli.FO; Option 3 assumes average costs 
conditions across all operations-both 
operations witb and without a 
hydrologic link. Hased on available data 
and information, EPA'~ analysis 
assumes 24 percent of the affected 
operations have a hydrologic connf'.ction 
to surface waters. More detail on this 
assumption may be found in the 
rulernaking record. EPA ~olicits 
comment on this assumption as part of 
today's proposed rulemaking. 

Based on results shown in Tables 10-
6 and 10- 7, EPA proposes that thA 
regulatory alternatives are economically 
achievable for all representative model 
CAFOs in the vttHl. turkey and egg 
laying sectors. The proposed 
rtt<LuirAmtmts under the two-tier 
structure aro also expected to be 
economically achievabltt by all affected 
heifer operations. Furthermore, 
although operations across most sectors 
may experience moderate impacts, EPA 
does not expect moderate financial 
impHds to result in dosure and 
considers this level of impact to be 
economically achievable. 

In the beAf cattle, heifer, dairy, hog 
and broiler sectors, however, EPA's 
analysis indicates that the proposed 
regulations will cause some operatipns 
to experience financial stress, assuming 
no cost passthrough. Those operations 
may be vulnerable to closure by 
complying with the proposed 
regulations. Across all sectors, an 
estimated 1,U!l0 opArations would 
experience financial stress under the 
two-tier structure and an estimated 
2,410 operations would experience 
stress under. the three-tier structure. For 
both tier structures, EPA estimates that 
the percentage of operations that would 
expArience impacts under the stress 
category represent 7 percent of all 
affected CAFOs or B percent of all 
affected operations in the sectors where 
impacts are estimated to causA financial 
stress (cattle, dairy. hog, and broiler 
sectors). 

Tables 10- U shows results for the two
tier structure at the 500 AU threshold. 
By sector, EPA estimates that1,42U hog 
operations (17 percent of affected hog 
CAFOs), 320 dairies (9 percent of 
operations), 150 broiler operation!! (2 
percent), and 10 beef operations (less 
than 1 perc:ant) would experience 
financial stress. The broiler and hog 
oper11tions with the11e impacts have 
more than 1,000 AU on-site (i.e., no 
operations with between 500 and 1,000 
AU fall in the stress category). The dairy 
and cattle operations with stress 
impacts ore those that have o ground 
water link to surface water. Although 
not presented here, the results of the 
two-tier structure at U1e 750 AU 

threshold arc very similar in terms of 
number of operations affected. The 
results of this an11lysis are presented in 
the Economic Analysis. 

Table to-7 presents results for the 
~tier structure, and show that 1,420 
hog operations (17 percent of affected 
hog CAFOs under that alternative). 610 
dairies (9 percent of operations), 330 
broiler operations (2 percent), and 50 
beef and hAifer operations (1 percent) 
will be adversely impacted. Hog 
operations with stress impacts oil hove 
more than 1,000 AU. Affected broiler 
facilities include operations with more 
than 1.000 AU, as well as operations 
with less than 1,000 AU. Dairy and 
cattle op11rations in the stress category 
are operations that have a hydrologic 
link !'rom ground water to sudnce water. 
Dosed on these results, EPA is proposing 
that the propot~ed regu lotions are 
economically achievable. 

In the hog and broiler sectors, EPA 
also evaluated financial impacts with on 
assumption of cost pass through. For the 
purpose of this analysis, EPA assum11~ 
that the hog sector could passthroush 46 
percent of compliance costs 11nd the 
broiler sector could passthrough 35 
percent of compliance costs. EPA 
derived thtlSa Astimates from price 
elaaticities of supply and demand for 
each sector reported in the academic 
literature. More detailed information is 
provided in Section 4 and Appendix C 
ofthe Economic Analysis. Assuming 
these levels of cost pass through in these 
sectors, the magnitude ofthe estimated 
impacts decreases to the affordable or 
moderate impact category. Even in light 
of the uncertainty of cost passthrough 
(both in terms of whether the operation!! 
are able to pass r:ost increuses up the 
marketing chain and the amount of any 
cost passthrough), EPA proposes that 
the proposed regulations will be 
economically achiAvahle to all hog and 
broiler operations. 

Although EPA's analysis does not 
consider cost passthrough among cattle 
or dairy operations, EPA does expect 
that long-run market and structural 
adjustment by producers in this sector 
will diminish the estimated impacts. 
However, EPA did determine that an 
evaluation of economic impacts to dairy 
producers wo11ld require that EPA 
assume cost passthrough levels in 
excess of 50 percent before operations in 
the finanr:iHl stress cutogory would, 
instead, fall into the affordable or 
moderate impact category. EPA did not 
conduct a similar evaluation of 
estimated impacts to beef cattle and 
heifer opArations. 

EPA oalieves thnt the assumptions of 
cost pass through are appropriate for the 
pork and poultry sectors. ll.s discussed 

in Section Vl, EPA expects that meat 
packing plants and slaughtering 
facilities in the pork and poultry 
industries may be affected by the 
proposed co-permitting requirements in 
today's proposed regulations. Given the 
efficiency of integration and closer 
producer-processor linkages, the 
prncAssor has an incentivo to ensure a 
continued production by contract 
growers. EPA expects that these 
operations will be able to pass on a 
portion of all incurred compliance costs 
and will, thus, more easily absorb the 
costs associated with today's proposed 
rultl. This passthrough may be achieved 
either through higher contract prices or 
through processor-subsidized 
centralized off-site or on-site waste 
treatment 11nd/or development of 
marketable uses for manure. 

EPA recognizes, however, that some 
industry representatives do not support 
assumptions of cost passthrough from 
contract producArs to integrators, as also 
noted by many smull entity 
representatives during the SBREFA 
outreach process as well as by members 
of the SBAR Panel. These commenters 
have notAd that. integrators have a 
bargaining advantage in negotiating 
contracts, which may ultimately allow 
thorn to force producers to incur all 
compliance costs as well as allow them 
to pass any additional costs down to 
growers that may be incurred by the 
processing firm. To examine this issue, 
EPA conducted an extensive .review of 
the agricultural literature on market 
power in each of the livestock and 
poultry sectors and concluded that there 
is little evidence to suggest that 
increased production costs would he 
prevAnted from being pussed on through 
the market levels. This information is 
provided in the rulemaking record. 
Given the uncertainty of whether costs 
will be passed on, EPA's results are 
presented assuming some degree of cost 
pass through and also no cost 
passthrough (i.~ .. the highest level of 
impacts projected). EPA requesbi 
commAnt on its cost pnssthrough 
assumptions. Although EPA does 
consider the results of both of these 
analyses in making its determination of 
economic achievability, EPA's overall 
conclusions do not rely on assumptions 
of cost pass through. 

Fina11y. EPA believes its estimated 
impacts may be overstated since the 
analysis does not quantify various cost 
offsets thot are available to most 
operations. One source of potential cost 
offset is r.ost share and technical 
assistance available to operators for on
site improvements that are available 
from various state and federal programs, 
such as the Environmental Quality 
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Incentives Program lEQIP) administered 
by USDA. Another source of cost offset 
is revenue from manure sales, 
particularly of relatively higher value 
dry poultry litter. EPA's analysis docs 
not account for these possible sources of 
cost offsets because the amount of cost 
offset is likely variable <~mbng facilities, 
depending on certain site-specific 
conditions. If EPA were to quantify the 
potential cost offsets as part of its 
analysis, this would further support 

EPA's proposed determination that the 
proposed requirements are 
economically achievable to affected 
operations. This analysis and additional 
supporting documentation is provided 
in Section 6 of the Economic Analysis. 

Appendix D of the Economic Analysis 
provides results of sensitivity analyses, 
conducted by EPA, to examine the 
impact under differing model 
as!lumptions. This analysis examines 
the change in the modeling rosults from 

varying the baseline assumptions on 
gross and net cash income, debt-to-asset 
ratios as well as other variability factors 
for model CAFOs. These sensitivity 
analyses conclude that tlte results 
presented here are stable across a range 
of possible modeling assumptions. EPA 
also conducted sensitivity analysis of 
the compliance costs developed for the 
purpose of estimating CAFO level 
impacts, as documented in the 
Development Document. 

TABLE 10-6.-IMPACTEO OPERATIONS UNDER THE TWO-TIER STRUCTURE (BAT OPTION/SCENARIO 4A) 

(Number of affected operations) 

Sector Number of Zero cost passthrough Partial cost passthrough 
CAFOs 

Affordable Moderate Stress Affordable Moderate Stress 

Fed Cattle ......................................... . 3,080 2,830 240 10 ND ND NO 
Veal .................................................. .. 90 90 0 0 NO ND NO 
Heifer ................................................. . 800 680 120 0 ND ND NO 
Dairy .................................................. . 3,760 3,240 200 320 ND ND ND 
Hogs: GF 1 ....................................... .. 2,690 1,710 180 810 2,690 0 0 
Hogs: FF1 ......................................... . 5,860 5,210 30 610 5,860 0 0 
Broilers 4 ... ... . .. ..... ............ ............ ... .. .. 9,760 1,960 7,670 150 8,610 1,170 0 
Layers-Wet 2 ................................... , 360 360 0 0 ND NO NO 
Layers-Dry 2 . ... ... ...... .. .. .... ........ ..... . . . 1,280 1,280 0 0 ND NO ND 
Turkeys ............................................ .. 1,280 1,230 50 0 ND NO NO 

~---------r------_,--------+--------r------~--------+--------
Total=" ........................................ .. 28.970 18, 580 8,490 1,890 26,840 

Source: USEPA. See Economic Analysis. Impact estimates shown include impacts to designated operations. 
Numbers may not add due to rounding. NO=Not Determined. Option/Scenario definitions provided in Table 10--2. 
Category definitions ("Affordable," "Moderate" and "Stress") are provided in Section X.F.1. 
1 "Hogs: FF" are farrow-finish (includes breeder and nursery pigs); "HOQS: GF" are grower-finish only. 

1,800 330 

2 "Layers: wet" are operations with liquid manure systems; 'Layers: dry' are operations with dry systems. 
3'Total'' does not adjust for operations with mixed animal types, for comparison purposes. to avoid understating costs at operations with more 

than one animal type that may incur costs to comply with the proposed requirements for each type of animal that is raised on-site. 

TABLE 10-7.-IMPACTEO OPERATIONS UNDER THE THREE-TIER STRUCTURE (BAT OPTION/SCENARIO 3) 

(Number of affected operations) 

Sector Number of Zero cost passthrough Partial cost passthrough CAFOs 

Affordable Moderate Stress Affordable Moderate Stress 

Fed Cattle ........................................... . 3,210 2,540 650 20 NO NO NO 
Veal ........... , ......................................... . 140 140 0 0 NO NO NO 
Heifer ................................................... . 980 800 150 30 NO ND NO 
Dairy .................................................... . 6,480 5,300 560 610 NO NO NO 
Hogs: GF2 .......................................... . 2,650 1,660 190 810 2,650 0 0 
Hogs: FF 1 ............... - ......... - ... ........... .. 5,710 5,070 30 610 5,710 0 0 
Broilers ................................................ . 13,740 1,850 11.560 330 12,320 1,440 0 
Layers-Wet 2 ........ . ............................ . 360 360 0 0 ND NO ND 
Layers-Dry 2 ...... . ........................ ....... . 1,660 1,660 0 0 ND NO ND 
Turkeys ............................................... . 2,060 1,950 110 0 NO NO NO 

l----------+--------r------_,--------+--------r------~--------
Total3 .......................................... .. 37.000 21,300 13,250 2,410 33,410 

Source: USEPA. See Economic Analysis. Impact estimates shown include impacts to designated operations. 
Numbers may not add due to rounding. NO=Not Determined. Option/Scenario definitions provided in Table 10-2. 
Category definitions ("Affordable," "Moderate" and "Stress") are provided in Section X.F.1. 
'"Hogs: FF" are farrow-finish (includes breeder and nurserr, pigs); "Ho!1,s: GF" are grower-finish only. 

2,930 660 

2 "Layers: wet" are operations with liquid manure systems; 'Layers: dry· are operations with dry systems. 
3"Tolal" does not adjust for operations with mixed animal types, for comparison purposes, to avoid understating costs at operations with more 

than one animal type that may incur costs to comply with the proposed requirements for each type of animal that is raised on-site. 

b. Er:onomic Impacts to Existing 
CAFOs under Alternntive Regulatory 
Options and Scenarios. Table 10-8 
presents estimated financial stress 

impacts to model CAFOs under 
alternative option and scenario 
combinations, assuming that no costs 
passthrough. The results shown are 

aggregatod and combine impacts in the 
cattle sector (including all beef, veal and 
heifer operations), hog sector (including 
all phases of production), and poultry 
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sector (including all broiler, egg laying 
and turkey operations). Results are 
shown for Scenario 4a (two-tier), 
Scenario 3 (three-tier), and Scenario 4b. 
Results are shown for technology 
Options 1 through 5. Additional 
information is available in the Economic 
Analysis that supports today'll 
rulemaking. 

As shown in Table 10-8, the number 
of potential closures range from 610 

operations (Option 1 in combination 
with all Scenarios) to more than 14,000 
potential closures (Option 4/Scenario 
4b). Among options, the number of 
possible closures are highest under the 
more stringent options, including 
Options 3A (i.e., rt:tquires groundwater 
controls at operations where there is a 
determined groundwater hydrologic 
connection to surface waters), Option 4 
(groundwater controls and surface water 

sampling), and Option 5 (i.e., zero 
discharge from the animal prod11ction 
area with no exception for storm 
events). Differences across scenarios 
reflects differences in the number of 
affected operations; accordingly, the 
number of closures is greatest under 
Scenario 4b that would define as CAFOs 
all confinement operations with more 
than 300AU. 

TABLE 10-8.-"STRESS" IMPACTS AT CAFOS UNDER ALTERNATIVE OPTIONS/SCENARIOS 

(Number of operations) 
Sector Numberm ~-------.--------~-------.--------~-------,---------,--------

CAFOs Option 1 I Option 2 I Option 3 I 0fg~n I Option 4 I Option 5 I BAT option 

BAT Option/NPDES Scenario 4a (>500 AU) 

Cattle ...... .................. 04._ ........ .. ....... ...... 3,960 0 0 0 10 0 30 10 
Dairy ............................................... 3,760 0 0 0 320 0 0 320 
Hogs ............................................... 8,550 610 300 230 310 570 1,420 1,420 
Poultry ··················-························ 12,700 0 150 260 100 6,660 150 150 

Total 2 ............................................. 28,970 610 450 490 730 7.230 1,590 1,890 

BAT Option/NPOES Scenario 4b (>300 AU) 

Cattle .............................................. 5,330 0 0 0 90 30 180 90 
Dairy ............................................... 7,140 0 0 0 700 0 0 700 
Hogs ooooooooHoooO•l•••t~-.t t •~oooo ooOooo o OoOoooooo 14,370 610 300 230 330 570 1,420 1,420 
Poultry ......................... "'""'' ' ................... 18,300 0 320 470 380 11,030 320 320 

Total2 ................. ,.._ ......................... 45,140 610 620 700 1,500 11,630 1,910 2,530 

BAT Option/NPDES Scenario 3 (>300 AU with certification) 

Cattle ......................................... ._ ....... 4,330 0 0 0 50 0 100 50 
Dairy ············································-· 6,480 0 0 0 610 0 0 610 
Hogs ............................................... 8,360 61 0 300 230 320 570 1,420 1,420 
Poultry ............................................. 17,830 0 330 470 370 10,740 330 330 

Total2 ........................................... 37,000 610 630 700 1,350 11,310 1.850 2,410 

Source: USEPA. See Economic Analysis. Impact estimates shown Include impacts to designated operations. 
Numbers may not add due to rounding. NO= Not Determined. Option/Scenario definitions provided in Table 10-2. 
1 Option 3A impacts reflect operations where there is a determined groundwater hydrologic connection to surface waters (assumed at 24 per

cent of the affected operations). 
2"Tolal" does not adjust for operations with mixed animal types, for comparison purposes, to avoid understating costs at operations with more 

lhan one animal type that may Incur costs to comply wllh the proposed requirements for each type of animal that is raised on-site. The number 
of CAFOs shown Includes expected defined CAFOs only and excludes designated facilities. 

c. Economic Analysis of New CAFQ,q 
from NSPS under the Pmposed 
Regulations. For new sources, EPA is 
proposing that operations meet 
performance standards, as specified by 
the BAT requirements (Option 3 NSPS, 
beef and dairy sub<:ategories, and 
Option 5 NSPS, swine and poultry 
subcategories), with the additional 
requirement that all new hog and 
poultry operations also implement 
groundwater controls where there is a 
hydrologic link to surface water (Option 
3 NSPS, swine and poultry 
subcategori es). Additional information 
on new source requirements is provided 
in Section VIII of this documt:tnt. 

In general, EPA believes that new 
CAPOs will be able to comply at costs 
that are similar to, or less than, tht:t c:osts 

for existing sources, because new 
sources can apply control technologies 
more efficiently thHn sources that need 
to retrofit for those technologies. New 
sources will be able to avoid these costs 
that will be incurred by existing 
sourc:es. Furthermore, EPA believes that 
new sources c:an avoid the costs 
associated with ground water protection 
through careful site selection. There is 
nothing about today's proposal that 
would give existing operators a cost 
advantage over new feedlot operators; 
therefore, new source 11tandards are not 
expocted to present a barrier to entry for 
new facilities. 

EPA's analy11is of the NSPS costs 
indicate that requiring Option 3 for new 
sources in the boef and dairy 
subcategories and both Option 3 NSPS 

and Option 5 NSPS for the swine and 
poultry subcategories ("Option 5+3 
NSPS") would be affordable and would 
not create any barriers to entry into 
those sectors. The basis for this 
determination is as follows. Option 5+3 
NSPS is considered equivalent to 
Option 5 for new sourc:es in terms of 
cost. EPA is proposing that Option 3 
NSPS for beef and dairy subcategories 
and Option 5 NSPS for swine and 
poultry subcategories is economically 
achievable for existing sources. Since 
the estimated costs for these options are 
the same as or less expensive than costs 
for these same options for existing 
sources, no barriers to entry are created. 

Under Option 5+3 NSPS, costs for 
new sources in tht:t swine and poultry 
subcategories would be the same as or 
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less than those for equivalent existing 
sources (HAT under Option 5), as long 
as new sources are not sited in are11s 
where there is a hydrologic link to 
surface water. New operations arc not 
expected to incur costs estimated under 
Option 3A, which includes groundwater 
controls, since they are not likely to 
establish a new operation where there is 
a hydrologic link to surface waters (and 
where operating expenses would be 
more costly). Thus EPA assumes that 
the costs for Option 5+3 NSPS are the 
same as those for Option 5 NSPS, which 
in turn are the s11me 1:1s those for Option 
5 BAT. EPA is proposing that Option 5 
BAT is economically achitwahle for 
existing sources in the swine and 
poultry subcategories and therefore this 
same option should be affordable to new 
sources. Furthermore, because costs to 
new sources for meeting Option 5 NSPS 
ore no more expensive than the costs for 
Hxisting sources to meet Option 5 BAT, 
there should be no barriers to entry. 

The estimated costs of Option 3 NSPS 
for Ute beef and dairy subcategories are 
the same as or less than the costs for 
Option 3 BAT, which indudes 
reu·ontting costs. EPA is proposing that 
Option 3 BAT is economically 
achievable fur existing sources in these 
sectors. Since Option 3 NSPS is no more 
expensive than Option 3 BAT, this 
option should also be economically 
achievable for new sources and should 
not create any barriers to entry. In fact, 
new sourceK may be able to avoid the 
cost of implementing groundwater 
controls through c1:1reful site selection, 
thus their msts may be substantially 
lower than similar existing sources. 

EPA did not consider an option 
sirnil11r to Option 5+3 NSPS for the beef 
and daia·y subcategories (Option 8 
NSPS), but found this option to be 
substantially more expensive than 
Option :J HAT for the dairy sector and 
could create barriers to entry for this 
sector. Therefore, EPA rejet.:ted this 
option. See Section 5 of the Economic 
Analysis for more details on these 
analyses. 

d. Economic Impacts to Offsite 
Recipients of CAFO Manure of the 
Proposed Regulations. A~ dist.:ussed in 
Section X.D.1, EPA assesses the 
economic impact to offsite recipients of 
CAFO manure by comparing the 
estimated cost of thi~ rHqnirement to 
both aggregate and average per-farm 

production costs and revenues. For the 
purpose of this an~tlysb, EPA assumes 
that these regulatory costs will be borne 
by a non-CAFO farming operation that 
uses animal manures as a fertilizer 
substitute. 

EPA estimates U1at 17,900 to 21,200 
farming operations will incur $9.6 
million to $11.3 million in <:osts 
as~odated with requirements for the 
offsite transfer of CAFO manure (Tables 
1 o-3 and Table 1o-4). This translates to 
an average cost of roughly $540 per 
recipient. As reported by USOA, farm 
production expenses in 1997 tot11led 
$150.6 billion nationwide. Revenue 
from farm sales totaled $196.9 billion. 
Averaged across the total number of 
farms, average per-farm costs and 
revenues were $78,800 and $113,000 in 
1997, respectively. Using Utese data, the 
ratio of incremental costs to offsite 
recipients as a share of average 
operating expenses and average farm 
revenue is well under one percent. Total 
estimated compli1:1m:e costs ($9.6 
million to $11.3 million annually) as a 
share of aggregate farm exponses and 
sales is also under one percent. This 
analysis is provided in Section 5 of the 
Economic Analysis. 

2. Processor Level Analysis 
As discussed in Section X.D.2, El'A 

did not conduct a detailed estimate of 
the costs and impacts that woulrl accrue 
to individual co-permittees due to lack 
of data and market information. 
However, EPA believes that the 
framework used to estimate costs to 
CAFO provides a means to evaluate the 
possible upper bound of costs that could 
accrue to potential co-permittees, based 
on the potential share of (pre-tax) costs 
that may be passed on from the CAFO 
(described in l";edion X.D.2). EPA is 
proposing that this amount 
approximates the magnitude of the costs 
that may bH incurred by processing 
firms in those industries that may be 
affected by the proposed co-permitting 
requiremenb. 

Table 10-9 presents the results of 
EPA's an11lysis. This analysis focuses on 
the potential magnitude of costs to co
permittees in the pork and poultry 
sectors on.Jy since these ore tho sectors 
where the proposed co-permitting 
requirements could affect processing 
facilities. However, EPA did not 
evaluate the potential magnitude of 

costs to egg and turkey processors 
because the compliance costs to CAFOs 
in these industries is projected to be 
easily absorbed by CAFOs (see Section 
X.F.1). The results presented in Table 
10-9 arc for the pork and broiler 
industries only. EPA also did not 
evaluate the potential costs to cattle and 
dairy processors because EPA does not 
expect that the proposod co-permitting 
requirements to affect meat packing and 
processing facilities in these industries, 
for reasons outlined in Section VI. 

The potential magnitude of costs to 
co-permitteHs is derived from the 
amount of cost passthrough assumed in 
tho CAFO level analysis, described in 
SHction X.F.l. For this analysis, two 
scenarios of cost passthrough to 
processors are evaluated: partial cost 
passthrough (greater than zero) and also 
100 percent cost passthrough. EPA's 
partial cost passthrough scenario 
assumes that 46 percent of all hog 
compliance costs and that 35 percent of 
all broiler t.:ompliance costs are passed 
on to the food processing sectors. Based 
on the results of this analysis, EPA 
estimates that the range of potential 
annual costs to hog processors is $135 
million (partial cost passthrough) to 
$306 million (full cost passthrough). 
EPA estimates that the range of potential 
annual costs to broiler processors as $34 
million (partial cost passthrough) to 
$117 million (full cost passthrough). 
These results are 8hown in Table 1(}-9 
and are expressed in 1999 pre-tax 
dollars. 

To assess the magnitude of impacts 
that could accrue to processors using 
this approach, EPA compares the passed 
through compliance costs to both 
aggregate processor costs of production 
and to revenues (a sales test). The 
results of this analysis are shown in 
Table 10-Y and are presented in terms 
of the equivalent 1997 compliance cost 
as compared to 1997 data from the 
Department of Commerce on the 
revenue and costs among processors in 
the hog and broiler industries. As 
shown, EPA estimates that, even under 
full cost passthrough, incremental cost 
changes are less than two percent and 
passed through compliance costs as a 
share of revenue are estimated at less 
than one percent. EPA solicits comment 
on this approach. Additional 
information is provided in the 
Economic Analysis. 
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TABLE 10-9.-IMPACT OF PASSED THROUGH COMPLIANCE COSTS UNDER CO-PROPOSED ALTERNATIVES 

Passed through 1997 1997 Passed through cost- Passed through cost-to-
delivered cost 

Sector compliance cost 1997 delivered to-revenues 

Partial CPT I 100% CPT 
revenues cost Partial CPT 1 100% CPT Partial CPT J 100% CPT 

($1999, million) ($1997, million) 

Hog Processors 

Two-Tier .................. - ...... . 
Three-Tier ....................... . 

Broiler Meat Processors 

Two-Tier ......................... .. 
Three-Tier ...................... .. 

(percent, comparing costs in $1997} 

1.a% 
1.9% 

1.0% 
1.2% 

Source: USEPA. 1997 processor revenues and costs are from the Department of Commerce. Option/Scenario definitions provided in Table 
10-2. Estimated compliance costs are pre-tax. CPT = Cost passthrough. Partial CPT assumes 46% CPT for 1~he hog sector and 35% CPT for the 
broiler sector. 

3. Market Level Analysis 
As discussed in Section X.0.3, EPA's 

market analysis evaluates the effects of 
the proposed regulations on commodity 
pri ce..~ and quantities at the national 
level. EPA's market model predicts that 
the proposed regulations will not result 
in significant industry-level changes in 
production and prices for moRt sectors. 
THbles 10-10 and 10-11 show predicted 
farm and retail price changes across the 
two-tier (500 AU threshold) and three
tier structures. For comparison 
purposes, the average annual percentage 
change in price from 199'0 to 1998 is 
shown. Analyses of other technology 
options and scenarios considered by 
EPA are provided in the record. 

EPA expects that predicted changes in 
animal production may raise producer 

prices, as the market adjusts to the 
proposed regulatory requirements. For 
most sectors, EPA estimates that 
producer price changes will rise by less 
than one percent of the pre-regulation 
baseline price (Table 10-10). The 
exception is in the hog sector, where 
estimated compliance costs slightly 
exceed one percenl of the baseline price. 
At the retail level. EPA expects that the 
proposed regulations will not have a 
substantial impact on overall 
production or consumer prices for 
value-added meat, eggs, and fluid milk 
and dairy products. EPA estimates that 
retail price increases resulting from the 
proposed regulations will be under one 
percent of baseline prices in all sectors, 
averaging below the rate of general price 
inflation for all foods (Table 10-11). In 

terms ufretaillevel price changes, EPA 
estimates that poultry and red meat 
pr ices will rise about one cent per 
pound. EPA also estimates that egg 
prices will rise by about one cent per 
dozen and that milk prices will rise by 
about one cent per gallon. 

Appendix D of the Economic Analysis 
provideR results of sensitivity analyses, 
conducted by EPA, to examine the 
impact under differing model 
assumptions. EPA examined variations 
in the price elasticities and prices 
assumed for these industries, based on 
information reported in the agricultural 
literature and statistical compendiums. 
These sensitivity analyses demonstrate 
that the results presented here are stable 
across a range of possible modeling 
as sum pti ons. 

TABLE 10-10.-ESTIMATED INCREASES IN FARM PRICES UNDER THE CO-PROPOSED ALTERNATIVES 

Option/Scenario Beef Dairy Hogs Broilers Layers Turk:Xs 
($fcwt) ($/cwl) ($/cwt) (centsllb) (cents/doz.) (cent b) 

Pre-reg. Avg Price ................................... $68.65 $13.90 $56.41 38.43 72.51 41 .66 
Avg. Chg 90-98 .................................... ... 4.6% a.o% 15.2% 5.7% 11.5% 4.4% 
Two-Tier ................................................... 0.22 0.06 0.61 0.19 0.14 0.13 
Three-Tier .... ~ ....... ···---~········· ················ ·· ··· 

0.24 0.08 0.66 0.23 0.15 0.1 6 

Source: USEPA, except historical data that are from USDA. Option/Scenario definitions provided in Table 10-2. 

TABLE 10-11.-ESTIMATED INCREASES IN RETAIL PRICES UNDER THE Co-PROPOSED ALTERNATIVES 

OptionfScenario Beef Dairy Hogs Broilers Layers Turkeys 
($/lb) (Index) ($/lb) (cents/lb} (cents/doz.) (centsffb) 

Pre-reg. Avg Price ........ ........................... $2.91 145.50 $2.55 156.86 110.11 109.18 
Avg. Chg 90-98 (%) ................................ 2.3% 2.4% 5.1% 3.0% 7.2% 2.4% 
Two-Tier ................................................... 0.00 0.61 0.01 0.19 0.14 0.13 
Three-Tier ................................................ 0.00 0.78 0.01 0.23 0.15 0.16 

Source: US EPA, except historical data that are from USDA. Option/Scenario definitions provided in Table 10-2. 

EPA does not expect that the 
proposed regulations will result in 
significant changes in aggrttgate 
employment or national economic 

output, measured in terms of Gross 
Domestic Product (GDl'). EPA expects, 
however, that thete will be losses in 
employment and economic output 

associated with decreases in animal 
production due to rising compliance 
costs. These lossp,s are estimated 
throl1ghout the entire economy, using 
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available modeling approaches, and are 
not attributable to the regulated 
community only. This analysis also 
does not adjust for offsetting increases 
in other parts of the economy and other 
sector employment that may be 
stimulated as a result of the proposed 
regulations, such as the construction 
and farm services sectors. 

Table 10-12 .show thestl predit:ted 
changes. Employment losses are 

measured in full-time equivalents 
(FTEs) per year, including both direct 
and indirect employment. Under the 
two-tier structure (500 AU threshold), 
EPA estimates that the reduction in 
aggregate national level of employment 
is 16.600 FTEs. Under the three-tier 
structure, EPA estimates total aggregate 
job losses at 18,900 FTEs. This projected 
change is modest when r:ompared to 
total national employment, estimated at 

about 129.6 million jobs in 1997. EPA's 
estimate of the aggregate reductions in 
national economic output is $1.7 billion 
under the two-tier structure. Under the 
three-tier structure, EPA estimates the 
loss to CDP at $1.9 billion. This 
projtlcted change is also modest when 
compared to total GDP. estimated at 
$8.3 trillion in 1997. Additional 
inlormation is available in the Economic 
Analysis. 

TABLE 10-12.-ESTIMATED DECREASES IN EMPLOYMENT AND ECONOMIC OUTPUT 

Option/ Scenario Total 

Estimated Decreases in Employment (Number of FTEs) 

Two-Tier .................................................................................................. . 
Three-Tier ............................................................................................... . 

16,600 
18,900 

Estimated Decreases In Economic Output ($GOP) 

Two-Tier .................................................................................................. . 
Three-Tier .............................................................................................. .. 

$1,715 
$1,946 

Source: USEPA. Option/Scenario definitions provided in Table 10-2. FTE = Full-time equivalent. 

G. Additional Impacts 

1. Costs to the NPDES Permitting 
Authority 

Additional costs will be incurred by 
the NPDES permitting authority to alter 
existing state programs and obtain EPA 
approval to develop new permits. 
review new pP.rmit applications ancl 
issue revised permits that meet the 
proposed regulatory requirements. 
Under the proposed rule, NPDES 
permitting authorities will incur 
administration costs related to the 
development, issuance, and tracking of 
general or individual permits. 

State and federal administrative costs 
to h;sue a general permit include costs 
for permit development, public notice 
and response to comments, and public 
hearings. States and EPA may also incur 
costs each time a facility operator 
applies for coverage under a general 
permit due to the expenses associated 
with a Notice of Intent (NO I). These per
fadlity administrative costs include 
initial facility inspections and annual 
record keeping expenses associated with 
tracking NOls. Administrative costs for 
an individual permit include 
application review by a permit writer, 
public notice, and response to 

comments. An initial facility inspection 
may also bo necessary. EPA dovelopcd 
it11 unit permit costs assumP.d for this 
analysis based on information obtained 
from a state permitting personnel. The 
cost assumptions used to estimate 
develop, review, and approve permits 
and inspect facilities are presented in 
the Development Document. 

EPA assumes that, under the two-tier 
structure, 11n estimated 25,590 CAFOs 
would be permitted. This estimate 
consists of 24,760 State permits (17,340 
GP.neral ami 7,420 Individual permits) 
and 1,030 Federal permits (720 General 
and 310 Individual permits). Under the 
three-tier structurtl, an estimated :H ,930 
CAPOs would be permitted, consisting 
of 30,650 State permits (21,460 General 
and 9,190 Individual permits) and 1,280 
Federal permits (900 General and 380 
Individual permits). Information on the 
estimated number of permits required 
under otlter regulatory alternatives is 
provided in the Economic Analysis. The 
basis for these estimates is described in 
the Development Document that 
supports this rulemaking. 

As shown in Table 10-13, under the 
two-tier structure, EPA estimates State 
and Federal administrative costs to 

implement the permit program to be 
$6.2 million per year: $5.9 million for 
states and $350,000 for EPA. Under the 
three-tier structure, EPA estimates State 
and Fedtlral administrative cm1ts to 
implement the permit program to be 
$7.7 million per year: $7.3 million for 
states and $416,000 for EPA. EPA 
expects that the bulk (95 percent) of 
estimated administrative costs will be 
inr:urred by thtl state permitting 
authority. EPA has expressed tJtese cosh! 
in 1999 dollars, annualized over the 5-
year permit life using a seven percent 
discount rate. The range of costs across 
each of the regulatory options is $4.2 
million to $9.1 million annually 
(alternatives Scenario 1 and Scenario 
4b, respectively). See Table 10-13. (EPA 
did not estimate permit authority costs 
under alternative NPDES Scenarios 5 
and !l, described in Table 10-2.) This 
analysis is available in the record and is 
summarized in Section 10 of the 
Economic Analysis. 

This analysis was conducted to 
evaluate tJ1e costs of the proposed rule 
to governments, as required under the 
Unfunded M(lndates Refonn. Act 
(UMRA), as discnst~ed in Section XHl.C 
of this preamble. 

TABLE 10-13.-ANNUAL STATE AND FEDERAL ADMINISTRATIVE COSTS, $1999 

Regulatory scenario Slate Federal Total 

Scenario 1 ................................................................................................................................... . 3,922,990 268,630 4,191,620 
Scenario 2 .......................................................................................................... ··-· .................... . 7.233,470 413,060 7,646,530 
Scenario 3 ("Three-tier") ............................................................................................................ . 7.279,560 415,600 7,695,160 
Scenario 4a ("Two-tier") ........................ , .................................................................................... . 5,910,750 351,090 6,224,040 
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TABLE 10-13.-ANNUAL STATE AND FEDERAL ADMINISTRATIVE COSTS, $1999-Continued 

Regulatory scenario State Federal Total 

Scenario 4b ................................................................................................................................. . 8,645,520 483,010 9,128,530 

Source: USEPA. See Economic Analysis. Other supporting documentation is in the Development Document. 

2. Community Impacts 
As discussed in Section X.F.3, EPA 

does not expect that the proposed 
regulations will result in significant 
increases in retail food prices or 
reductions in national level 
employment. 

EPA also considered other community 
level impacts associated with this 
rulemaking. In particular, EPA 
considered whether the prnposed rule 
could have community level and/or 
regional impacts if it substantially 
altered the competitive position of 
livestock and poultry production across 
the nation, or led to growth or 
reductions in farm production {in- or 
011t-migration) in different regions and 
communities. Ongoing structural and 
technological change in these industrifls 
has influenced where farmers operate 
and has contributed to locational shifts 
between the more traditional production 
regions and the more Hmergent, 
nontraditional regions. Production is 
growing rapidly in these regions due to 
compHtitivH prp,ssurHs from more 
specialized producers who face lower 
per-unit costs of production. This is 
especially true in hog and dairy 
production. 

To evaluate the potential for 
differential impacts among farm 
production regions, EPA examined 
employment impacts by region. EPA 
concluded from thiKan11lysis th<tt more 
traditional agricultural regions would 
not be disproportionately affected by the 
proposed regulations. This analysis is 
provided in the Economic Analysis. 

EPA does not expect tltattoday's 
proposed requirements will have a 
signifir.11nt impact on where animals are 
raised. On one hand, on-site 
improvements in waste management 
and disposal, as required by the 
proposed regulations, could accelerate 
recent shifts in production to more 
nonlfaditional regions as higher cost 
producers in some regions exit the 
market to 11void relatively highor 
retrofitting associated with hringing 
existing facilities into compliance. On 
the other hand, the proposod regulations 
may favor more traditional production 
systems where operators grow both 
livestock and <:rops. since thP-se 
operations tend to have available 
r.ropland for land application of manure 
nutrients. These types of operations 

tend to be more diverse and not 1:n1 

spHcialized and, generally, tend to be 
smaller in si:~:e. Long·standing farm 
se.rvices and input supply industries in 
these areas could likewise benefit from 
the proposed rule, given the need to 
support on-site improvements in 
manure management and disposal. 
Local and regional governments, as well 
as other non-agricultural HntP.rprises. 
would also benefit. 

3. Foreign Trade Impacts 
Foreign trade impacts are difficult to 

predict, since agricultural exports are 
dHtflrmined by economic conditions in 
foreign markets and changes in tlte 
international P-xchange rate for the U.S. 
dollar. However, EPA predicts that 
foreign lfade impacts as a rflsu It of the 
proposed regulations will be minor 
given the relatively small projected 
changHs in overall supply and demand 
for these products and the slight 
inc:reilsfl in market prices, as described 
in Section X.F.3. 

Oespite its position as one of the 
largest agricultural producers in the 
world, historically the U.S. has not been 
a major player in wofld markets for red 
meat (beef and pork) or dairy products. 
In fact, until recently, the U.~. was a net 
importer of these products. The 
presence of a large domestic market for 
value-added meat and dairy products 
has limited U.S. reliance on developing 
expol't markets for its products. As the 
U.S. has taken steps to expand export 
markets for red meat and dairy 
products, one major obstacle has been 
that it remains a relatively high cost 
producer of thHse products compared to 
other net exporters, such as New 
Zealand, Australia, and Latin America, 
as well as other more established and 
government-suhsidizHd exporting 
muntries, including the European 
Union and Canada. Increasingly. 
however. continued efficiency gains and 
low-cost feed is making tlte U.S. more 
competitive in world m<Jrkets for these 
products, particularly for red meat. 
While today's proposed regulations may 
raise production r:o~ts 11nd potentially 
reduce pwduction quantities that would 
otherwise be available for export, EPA 
believes that any quantity and prir.fl 
changes resulting from the proposed 
requirements will not significantly alter 
the competitiveness or u.s. export 
markllt& for red meat or dairy foods. 

In controst, U.S. poultry products 
account for a controlling share of world 
trade and exports account for a sizable 
and growing share of annual U.S. 
production. GivHn the established 
presence of the U.S. in world poultry 
markets and the relative strength in 
exporl demand for these products, EPA 
does not expect that the predictfld 
quantity and price changes resulting 
from today's proposed regulations will 
have a significant impact on the 
competitivHness of U.S. poultry exports. 

As part of its market analysis, EPA 
evaluated the potential for ch<Jnges in 
traded volumes, such as inc:reases in 
imports and decreases in exports, and 
concluded that volume trade will not be 
significantly impacts by today's 
proposed regulations. EPA estimates 
that imports (exports) will increaso 
(decrease) by less than 1 percent 
compared to ba11eline (pre-regulation) 
levels in each of the commodity sHctors. 
By sector, the potential change in 
impol'ts compared to baseline trade 
levels ranges from a 0.02 percent 
increase in broiler imports to a 0.34 
percent increase in dairy product 
imports. The predicted drop in U.S. 
exports ranges from a 0.01 percent 
reduction in turkey exports to a 0.25 
pHrcent reduction in hog exports. 

H. Cost·Effectiveness Analysis 

As part of the process of developing 
effluent limitations guidelines and 
standards, EPA typically conducts a 
cost-effectiveness analysis to compare 
tho efficiencies of regulatory options fur 
removing pollutants and to compare the 
proposed BAT option to other 
rp,gulatory alternatives that were 
considered by EPA. For the purpose of 
this regulatory analysis, EPA dP.fines 
cu~t-Hffectiveness as the incremental 
annualized cost of a technology option 
per incremental pound or pollutant 
removed annu111ly by that option. The 
analyses pl'esented in this section 
include a standard cost·effectiveness 
(C-EJ an11lysis for toxic pollutants, but 
also expand upon EI'A's morH 
traditional approach to include an 
analysis of the cost-p,ffectivcness of 
removing nutrients and sediments. This 
expanded approach is more appropriate 
for evaluating the bmad ran!lH of 
pollutants in animal manure and 
wastewater. 
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The American Sor:iety of Agricultural 
Engineers (ASAE) reports that the 
constituents present in livestock and 
poultry manure include: boron, 
cadmium, calcium, chlorine, copper, 
iron, lead, magnesium, mangane~e. 
molybdenum, nickel, potassium, 
sodium, sulfuf, zinc, nitrogen and 
phosphorus species, total suspended 
solids, and pathogens. Of these 
pollutants, EPA's standard G-E analysis 
is suitable to analyze only the removal 
of metals and metallic r.ompounds. 
EPA's standard C-E analysis does not 
adequ<Jtely arl«<ress removals of 
nutrients, total suspended solids, and 
pathogens. To account for the estimated 
removals of nutrients and sediments 
under the proposed regulations in the 
analysis, the Agency has developed an 
alternative appwach to evaluate the 
pollutant removal effectiveness relativP. 
to cost. At this time, EPA has not 
developed an approach that would 
allow a similar assessment of pathogen 
removals. Section 10 of thH Economic 
Analysis describes the methodology, 
data, nnd result!$ of this analysis. (EPA 
did nol estimate cost-effectiveness for 
the alternative NPDES Scenarios 5 and 
6. describP.d in Table 1o-2.) 

For this analysis, EPA has estimated 
the expected reduction of select 
pollutants for each of the regulatory 
options considered. These estimates 
measure the amount of nutrients, 
sediments, metals and metallic 
compounds that originate from nnimal 
production areas that would be removed 
under a post-regulation scenario (as 
compared to a baseline scenario) and 
not reach U.S. waters. Additional 
information on EPA's estimated 
loadings and removals under post
compliance conditions is provided in 
the Development Document and the 
Benefits Analysis that support today's 
rulemaking. 

1. Cot;t-Effectiveness: Priority Pollutants 
For this rulemaking. EPA identified a 

subset of metallic compounds for use in 
the G-E 

For this rulemaking. EPA identified a 
subset of metallic compounds for use in 
the G-E analysis: zinc, copper cadmium, 
nickel, arsenic, and lead. These six 
compounds are a subset of all the toxic 
compounds rP.ported to he present in 
farm animal manure (varies by animal 
species). Therefore, if loading 
reductions of all priority pollutants in 
manure wP.re evaluated, the proposed 
regulations would likely be even more 
cost-effective (i.e., lower cost per 
pound-equivalent removal). 

EPA calculates cost-effectiveness as 
the incremental annual cost of a 

pollution control option per incremento I 
pollutant removal. In C-E analyses, EPA 
measures pollutant removals in toxicity 
normalized units called ''pounds
equivalent," where the pounds
equivalent removed for a particular 
pollutant is detennined by multiplying 
the number of pounds of a pollutant 
removed by each option by a toxicity 
weighting factor. The toxic weighting 
factors account for the differences in 
toxicity among pollutants anrl are 
derived using ambient water quality 
criteria. The cost-effectiveness value, 
therefore, represents the unit cost of 
removing an additional pound
equivalent of pollutants. EPA calculates 
the cost-effectiveness of a regulatory 
option as tho ratio of pre-tax annualized 
costs of an option to the annual pounds
equivalent removed by that option, 
expressed as the average or incremental 
cost-effectiveness for that option. EPA 
typically presents C-E results in 1981 
dollars for comparison purposes with 
other regulations. EPA uses these 
et;timated compliance costs to calculate 
the cost-effectiveness of the propot~ed 
regulations, which include total 
estimated costs to CAFOs and offsite 
recipients ofCAFO manure (Section 
X.E) and costs to the permitting 
authority (Section X.G.1). Additional 
det<Jil on this approach is provided in 
Appendix E of the Economic Analysis. 

Cosl-effectiveness results for select 
regulatory alternatives are presented in 
Table 10-14. Results shown in Table 
lQ-14 include the BAT Option (Option 
3 for beef and dairy subcategories and 
Option 5 for the swine and poultry 
subcategories) and Option 3+5 (both 
Option 3 and 5 fot all subcategories). 
Options are shown for four CAFO 
coveragH scenarios, including CAFOs 
with more than 1,000 AU and CAFOs 
with more than SUO AU (two-tier 
stmcture), and operations with more 
than 300 AU, both under Scenario 4b 
and as defined under Scenario 3 (three
tier stfucture). The differences in CAFO 
coverage provide an upper and lower 
bound of the analysis to l'oughly depict 
the alternative NPDES scenarios. Both 
incremental and ave1'age G-E values are 
shown. 

Incremental cost-effectiveness is the 
appropriate measure for comparing one 
regulatory alternative to another for the 
same subcategory. In general, the lower 
the incremental C-E value, the more 
cost-efficient the regulatory option is in 
removing pollutants, taking into account 
their toxicity. For this rulemaking, EPA 
compares the cost-p,ffectiveness across 
alternative NPDES Scenarios to assess 
the Agency's decision to define as 
CAFO operations with more than 500 

AU (two-tier stmcturH) and, 
altP.rnatively, some operations with 
more than 300 AU (two-tier structure). 

As shown in Table 10-14, the BAT 
Option is U1e most cost-efficient under 
each of the co-proposed alternativos. 
Under both the two-tier (500 AU) and 
three-tier structures, EPA estimateK an 
incremental cost-P.ffectiveness value of 
ahout $30 per pounds-equivalent (lbs.
eq.) removed. This compares to the 
alternative Scenario 4b that have a 
higher estimated incremental cost
effectiveness {$76/lbs.-eq., if all GAFOs 
with more than 1,000 AU are regulated). 
(Sin<:H the change in removals between 
Scenario 3 and Scenario 4b is zero, the 
incremental C-E value is ''undefined.") 
The BAT Option is also more efficient 
than requiring Option 3+5 for all 
subcategories, which has higher costs 
but results in no additional pollutant 
rHmoval!~ compared to U1e BAT Option. 
This is because the ELG options differ 
mostly in terms of their monitoring and 
sampling requirements but establish no 
additional pollutant controls. (Since the 
change in removals hP.tween the BAT 
Option and Option 3+5 is zew, the 
incremental C-E value is undefined.) 

The average cost-effectiveness reflects 
the "increment" between no regulation 
and regulatory options shown. For the 
BAT Option, EPA estimates an average 
value at $55 per lbs.-eq. to $5H per lbs.
eq., depP.nding on the proposed tier 
structure (Table 10-14). Tl1ese estimated 
average values are low compared to the 
alternative NPDES scenarios since the 
average cost-effectiveness value is 
higher ($76/lbs.-eq., if all GAFOs'with 
more than 1,000 AU are regulated; $62.'/ 
lbs.-eq. for <Jil CAFOs with more than 
300 AU). This nverage cost is also low 
compared to previous ELG rulemakings, 
where estimated costs have, in some 
cases, exceeded $100/lbs.-eq. removed. 
This information is provided in the 
Economic Analysis. In addition, as 
shown in Table 1o-14, average co~t
effectiveness is nearly twice as high 
under the more stringent Option :.1+5 for 
all subcategories (estimated at more 
than $100 per lbs.-eq. removed). Costs, 
but also removals, are lower under the 
less stringent Option 1 (also referred to 
as tl1e "nitrogen-based" option) 
compared to otl1er technology options. 
As described in Section VIn, EPA 
determined that this option would not 
represent the best avnilable technology 
and so chose not to propose it. This 
analysis, along with additional results 
for each subcategol'y and other 
regulatory alternatives, is provided in 
Appendix Eon the Economic Analysis. 
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TABLE 1 0- 14 .-COST -EFFECTIVENESS RESULTS BY SELECT OPTION/SCENARIO ($1981 ) 

Total annual 

Option Average cost- Incremental cost-
Pound-equiva-
Ients removed 1 

Total cosF effectiveness effectiveness 

(million pounds) ($millions) ($/lbs.-eq.) 

"BAT Option" ELG Option 3 (Beef/Dairy) and 5 (Swine/Poultry) 

>1000 AU ................................................................ ~ ..................... . 
>500 AU "Two-tier" ....................................................................... .. 
Scenario 3 "Three-tier" ................................................................... . 
>300 AU ............ - ...... - ................................................................... .. 

5.3 
8.4 
9.4 
9.4 

ELG Option 3+5 (All Subcategories) 

>1000 AU ....................................................................................... .. 
>500 AU "Two-tier" ........................................................................ . 
Scenario 3 "Three-tier" ................................................................... . 
>300 AU ......................................................................................... .. 

5.3 
8.4 
9.4 
9.4 

402 
491 
518 
579 

1,047 
1,212 
1,251 
1,353 

76 76 
58 29 
55 28 
62 NO 

197 197 
144 53 
133 40 
144 NO 

Source: USEPA. See Economic Analysis. Option/Scenario definitions provided in Table 10-2. ND=Not Determined. 
1 Pound-equivalent removals are calculated from removals estimated by EPA's loadings analysis. described in the Benefits Analysis and the 

Development Document, adjusting for each pollutants toxic weighting factor (as described in the Economic Analysis). 
1 Costs are pre-tax and indexed to 1981 dollars using the Construction Cost Index. 

2. Cost-Effectiveness: Nutrients and 
Sediments 

In addition to conducting a ijtandard 
C- 1!: analysis for select toxic pollutants 
(Section X.H.l), EPA also evaluated the 
cost-effectiveness of removing select 
non-conventional and conventional 
pollubmts, including nitrogen, 
phosphorus, and sediments. J:o'or this 
analysis, sediments are used as a proxy 
for total suspended solids (TSS). This 
analysis does not follow the 
methodological approach of a standard 
C- E analysis. Instead, this analysis 
compares the estimated compliance cost 
per pound of pollutant removed to a 
recognized benchmark, such as EPA's 
benchmark for conventional pollutants 
or other criteria for existing treatment, 
as reported in available cost
t~ffectiveness studies. 

The research in this area has mostly 
been conducted at municipal far.ilities, 
including publicly owned treatment 
works (POTWs) and w-dstewnter 
treatment plants (WWTPs). Additional 
information is available based on Lhe 
effectiveness of various nonpoint source 
controls Hnd BMPs (Best Management 
Practices) and other pollutant control 
technologies that are commonly used to 
control runoff from agricultural lands. A 
8\lmmary of this literature is provided in 
the Economic Analysis. Benchmnrk 
estimates are used to evaluate the 
efficiency of regulatury options in 
removing a ronge of pollutants and to 
compare the results for each of the co
proposed tier structures to other 
regulatory alternatives. This approach 
also allows for an asseat~mcnt of the 
types of management practices that will 

be implemented to comply with the 
proposed regulations. 

Cost-effectiveness results for select 
regulatory alternatives are presented in 
Table 10-15. Result~ 11hown in Table 
10-15 include the BAT Option (Option 
3 for beef and dHiry subcategories and 
Option 5 for the swine and poultry 
subcategories) and Option 3+5 (both 
Option 3 and 5 for all 511bcategories). 
Options are shown for four CAFO 
coverage scenar ios, including CAFOs 
with more than 1 ,000 AU and CAJ.'Os 
with more than 500 AU (two-tier 
structure), and operations with more 
than 300 AU, both under Scenario 4b 
and as defined under Scenario 3 (three
tier structure). The differences in CAFO 
coverage provide an upper and lower 
bounrl of the analysis to roughly depict 
the alternative NPDES-scenarios. 

The values in Table 10- 15 are average 
cost-effectiveness values that reflect the 
incremont between no regulation and 
the considered regulatory options. All 
costs are expressed in pre-tax 1999 
dollars. Estimated compliance r:osts 
used to calculate the cost-effectiveness 
of the proposed regulations include total 
estimated costs to CAPOs and offsite 
recipients ofGAFO manure (Section 
X.E) and costs to the permitting 
authority (Section X.G.1}. 

Under the co-proposed tier structures, 
EPA estimates an average cost
effectiveness of nutrient removal at 
$4.60 per pound (two-tier) to $4.3 0 per 
pound (Lhree-tiHr) of nitrogen removed. 
For phosphorus removal, removal costs 
are estimated at $2.10 to $2.20 per 
pound of phosphorus removod (Table 
10-15}. For nitrogen, EPA uses a cost
effectiveness benchmHrk established by 

EPA's Chesapeake Bay Program to 
assess the cor;t~ to WWTPs to implement 
BNR [biological nutrient removal) 
retrofits. EPA's average benchmark 
estimate is about $4 per pound of 
nitrogen removed at WWTPs in four 
states (MD, VA, PA, and NY), based on 
a range of costs of $0.80 to $5.90 per 
pound of nitrogen removed. Using this 
benchmark, EPA's estimated cost
effectiveness to remove nitrogen under 
the ptOjlOSod regulations exceed EPA's 
average benchmark value, but falls 
within the estimated range of removal 
costs. However, EPA's estimated cost
effectiveness to remove phosphorus is 
lower than benchmark used for 
phosphorus of roughly $10 per pound, 
reported in the agricultural research as 
the cost~; to remove phosphorus using 
various nonpoint source controls and 
management practices. Available data 
on phosphorus removal costs for 
industrial point source dischargers are 
much higher (exceed $100 per pound of 
phosphorus removed). Based on these 
results, EPA concludes that these values 
are cost-effective. 

Cosls and removals are nearly twice 
as high under the more stringent Option 
3+5 for all subcategories (Table 1D-15). 
Costs and removals are lower under the 
loss stringenl Option 1, but EPA chose 
not to propose Option 1 because it does 
not represent the best available 
tP.chnology (also described in Section 
Vlll uf the preamble). 

EPA estimates thHt the co-proposed 
Uuesholds (two-tier and three-tier 
structures) are more cost-ellective 
compared to alternative AU thresholds, 
given slightly lower average cost
effoctiveness values (Table 10-15). EI'A 
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estimates that the average cost
effectiveness to removo nitrogen is $5.10 
per pound of nitrogen removed at a 
threshold that would regulate as CAPOs 
all operations with more than 1,000 AU; 
the average cost-effectiveness is $4.80 
per pound of nitrogen removed at the 
alternative 300 AU thrflshold (Table 1{}-
15). EPA estimates that the average cost
effectiveness to remove phosphorus is 
$2.50 per pound and $2.30 per pound 
of phosphorus removed at the 1,000 AU 
and 300 AU threshold. EPA also 
estimates that the co-proposed tier 
su·uctures al'e also the most cost-

efficient, compared to other alternatives 
considered by EJ'A. These results, based 
on incremental cost-effectiveness 
values, are provided in the Economic 
Analysis. 

Table 10-15 also shows that the cost 
to remove sediments under the BAT 
Option/Scenario is estimated at $0.003 
per pound !if sediment removal (1999 
dollars). This estimated per-pound 
removal cost is low compared to EPA's 
POTW benchmark for conventional 
pollutants. This benchmark measures 
the potential costs per pound of TSS 
and BOD (biological nutrient demand) 

rflmoved for an "average" POTW (see 51 
FR 24982). Indexed to 19!1!1 dollars, 
EPA's benchmark costs are about $0.70 
per pound ofTSS and BOD removed. 
The average cost-effectiveness of 
sediment removal under the BAT 
Option/Scenario is lower than under the 
alternative options. Option 1 results 
across tlte range of NPDES Scenarios are 
estimated at about $0.05 per-pound 
removal of sediments. This analysis, 
along with additional results for each 
subcategory and other regulatory 
alternatives, is provided in Appendix E 
on the Economic Analysis. 

TABLE 10-5.-COST-EFFECTIVENESS RESULTS BY SELECT OPTION/SCENARIO ($1999) 

Option/Scenario Total cost 1 Sediments I Nitrogen I Phosphorus Sediments I Nitrogen I Phosphorus 

($m 1999) (million pounds of removals) (average $ per pound removed 

"BAT Option" ELG Option 3 (Beef/Dairy) and 5 (Swine/Poultry) 

>1000 AU ... - .......................................... .. 
>500 AU 'Two-tier" ............................... .. 
>300 AU "Three-tier" .............................. . 
>300 AU ................................................. .. 

>1000 AU ................................................. 
>500 AU 'Two-tier" •••••••••-•••~·•••·~·to··- ·· ··~• 

>300 AU "Three-tier" .. ....... ._ .................. .._ ......... 
>300 AU ................................................... 

$688 
840 
887 
991 

209050 
299708 
335456 
335456 

136 
182 
206 
206 

ELG Option 3+5 (All subcategories 

1,791 209050 136 
2,074 299708 182 
2,141 335456 206 
2,316 335456 206 

280 
377 
425 
425 

280 
377 
425 
425 

$0.003 
0.003 
0.003 
0.003 

0.009 
0.007 
0.006 
0.007 

$5.1 
4.6 
4.3 
4.8 

13.2 
11 .4 
10.4 
11 .2 

$2.5 
2.2 
2.1 
2.3 

6.4 
5.5 
5.0 
55 

Source: USEPA. See Economic Analysis. Option/Scenario definitions provided in Table 10--2. NO=Not Determined. 
1 Costs are pre-lax. 

I. Cost-Benefit Analysis 
EPA estimated and compared the 

costs and benefits attributed to the 
proposed regulations. The cost and 
henefit categories that the Agency was 
able lo quantify and monetize for the 
proposed regulations are shown in 
Table 10-16. 

Total social costs of the proposed 
regulations range from $847 million to 
$949 million annually, depending on 
the co-proposed approach {Table 10-
16). These costs incl.ude compliance 
costs to industry, costs to recipients of 
CAFO manure, and administrative costs 
to States and Federal governments. 

Under the two-tier ~trur.ture, EPA 
projects that total compliance cost to 
industry is $831 million per year (prc
tax)/$572 million (post-htx). By 
comparison. undHr the three-tie!' 
structure, EPA estimates that the cost to 
industry is $930 million per year (pre
tax)/$658 million (post-tax). Costs to 
industry include annualized capital 
costs, operating and maintenanco costs, 

start-up and recurring costs, and also 
recordkeeping costs. Estimated costs 
cover four broad categories: nutrient 
management planning. facility 
upgtades, land application, and 
technologies for balancing on-farm 
nutrients. In addition. under the two
tier structure, EPA estimates that the 
cost to off-site recipients ofCAFO 
manure is $10 million per year. The 
administrative cost to State and Federal 
governments to implement the permit 
program it; $6 million per year. Under 
the three-tier structure, the annual cost 
to off-site recipients of manure is $11 
million and State and Federal 
administrative costs are $H million pe1· 
year. 

EPA estimates that the monetized 
benefits of the proposed regulations 
range from $146 million to $182 million 
annually. depending on the co-proposed 
approach (Table 10-16). Annual 
benefits are estimated to range from 
$146 million to $1fl5 million under the 
two-tier structure; under the three-tier 

structure, estimated benefits range from 
$163 million to $182 million annually. 
EPA was only able to monetize (i.e., 
place a dollar value on) a small subset 
of the range of potential benefits U1at 
may accrue under the proposed 
regulations. Data and metl10dological 
limitations restricted the number of 
benellts categories that EPA was able to 
reasonably quantify and monetize. The 
proposed regulations benefibl are 
primarily in the areas of reduced health 
risks and improved water quality, as 
shown in Table 10-16. In addition to 
these monetized benefits, EPA expects 
that additional benefits will ar.crue 
under the regulations, including 
reduced drinking water treatment costs, 
reduced odor and air emissions, 
improved water quality in estuaries, and 
avoided loss in property value near 
CAFOs, among other benefits. These 
benefits are described in more detail in 
the Benefits Analysis and other 
supporting documentation provided in 
the record. 
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TABLE 10-16.-TOTAL ANNUAL S OCIAL C OSTS AND MONETIZED BENEFITS, $1999 

[In millions of dollars] 

Total social costs 

"Two-Tier" Three-Tier structure 
(500 AU structure 

threshold) (Scenario 3) 

Industry Compliance Costs (pre-tax) ...................................................................................................................... . 830.7 930.4 
NPDES Permitting Costs ........................................................................................................................................ . 6.2 7.7 
Offsite Recipients of CAFO Manure ...................................................................................................................... .. 9.6 11.3 

Total Social Costs ........................................................................................................................................... . 846.5 949.4 

Monetil.ed Benefits 

Improved surface water quality .............................................................................................................................. . 108.5 127.1 
Reduced shellfish bed closures .............................................................................................................................. . 0.2-2.4 0.2-2.7 
Reduced fish kills ................................................................................................................ , .................................. .. 0.2- 0.4 0.2- 0.4 

36.6-53.9 35.4-52.1 Improved water quality in private wells .................................................................................................................. . 
r-------4--------

Total Mon.elized Benefits .................................................................................................................................... . 145.5- 165.1 163.0- 182.3 

f. Initial Regulatory Flexibility Analysis 
Pursuant to Section 603 of the 

Regulatory Flexibility Act (RF A) as 
amended by the Small Business 
Regulatory Enforcement Fairness Acto{ 
1996 (SBREFA), the Agency prepared an 
Initial Regulatory Flexibility Analysis 
(IRF A) to 11ssess the impacts on small 
livestock and poultry feeding 
operations. EPA's IRFA and other 
supplemental economic analyses, as 
required under Section 60 7 of the RF A, 
are provided in Section 9 of the 
Economic Analysis . This stlction 
summarizes thtl estimated number of 
small entities to which tl1e rule will 
apply and quantitatively describes the 
effects of the proposed regulations. 
Other information on EPA:.s approach 
for estimating the number of small 
buainosses in these sectors is provided 
in tlte Final Report of the Small 
Business Advocacy Review Panel on 
EPA's Planned Proposed Rule on 
National Pollutant Disch11rge 
Elimination System (NPDES) and 
Effluent Limitations Guideline (ELG) 
Regulations for Concentrated Animal 
FEO.eding Operations (referred to as the 
"Panel Report"). The Panel Report is 
available in the rulemaking record, os 
well as online at http://www.epa.gov/ 
sbrefa. A summary of the Small 
Business Advocacy Review [SBAR) 
Panol proceedings and 
recommendations is provided in Section 
XU.G of this preamble. Section Xflf.D of 
this preamble summarizes other 
requirements to comply with the RFA. 

1. Definition of Small Business 
The Small Business Administration 

(SBA) defines a " small business" in the 
livestock and poultry sectors in terms of 
average annual receipts (or gross 
revenue). SBA size standards for these 
industries define a "small business" as 

one with average annual revenues over 
a 3-year period of less than $0.5 million 
annually for dairy, hog, broiler, and 
turkey operations; $1.5 million for beef 
feedlots; and $9.0 million for egg 
operations. In today's rule, EPA is 
proposing to define a "small" egg laying 
operation fur purposes of its regulatory 
flexibility assessments as an operation 
that generates less than $1.5 million in 
annual revenue. Beca\tse this definition 
of small business is not the definition 
established under the Regulatory 
Flexibility Act (RFA), EPA is 
specific(llly seeking comment on the use 
of this alternativo definition as part of 
today's notice of U1e proposed 
mlemaking (see Section Xlll.B and 
Section XIV). EPA also has consulted 
with the SBA Chief Counsel for 
Advocacy on the use of this alternative 
definition. EPA belioves this definition 
better reflects the agricultural 
community'8 senso of what constitutes a 
small business and more closely aligns 
with tho small business definitions 
codified by SBA for other animal 
operations. A summary of EPA's 
rationale and supporting analyses 
pertaining to this alternative definition 
is provided in the record and in the 
Economic Analysis. 

2. Number of Small Busineases Affected 
under the Proposed Regulations 

Table 10-17 shows EPA's estimates of 
the number of small businesses in the 
livestock und poultry sectors and the 
number of small businesses that are 
expected to be affected by the proposed 
regulations. The approach used to 
derive these estimates is described in 
more detail in Section 9 of the 
Economic Analysis and also in Sections 
4 and 5 of the Panel Report EPA 
presented this and other alternative 
approaches during the SBAR Panel 

proceedings , as discussed in Section 
XII.G.2.a of tl1is document. EPA is 
requesting public comment on this 
approach. 

EPA uses three steps to determine the 
number of small businesses that may be 
affected by the proposed regulations. 
First, EPA identifies small businesses in 
these sectors by equating SBA's annual 
revenue definition with the number of 
animals at an operation. Second, EPA 
estimates the total number of small 
busin~:~sses in these sectors using farm 
size distribution data from USDA. 
Third, based on the regulatory 
thresholds btt:ing proposed, EPA 
estimates the number of small 
bm1inesses that would be subject to the 
proposed requirements. These steps are 
summarized below. 

In the absence of farm or firm level 
revenue data, EPA identifies small 
businesses in these sectors by equating 
SBA's annual revenue definitions of 
"small business" to the number of 
animals at those operations (step 1). 
This step produces a threshold based on 
the number of animals that EPA uses to 
define small livestock and poultry 
operations and reflects the average fann 
inventory (number of animals) th11t 
would be expected at an operation with 
annual revenues that dtlfine a small 
business. This initial conversion is 
necessary because USDA collects data 
by farm size, not by business revenue. 
With the exception of egg laying 
operations, EPA uses SBA's small 
businoss definition to equate the 
rev~:~nue threshold with the number of 
animals raised on-site at an equivalent 
smoll business in each sec.ior. For egg 
laying op~:~rations, EPA uses its 
alternative revenue definition of small 
business. 

EPA estimates the number of animals 
at an operation to match SBA's 
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definitions using SBA's annual revenue 
size standard (expressed a~ annual 
revenue per entity) and USDA-reported 
farm revenue data that are scaled on a 
per-animal basis (expressed as annual 
revenue per inventory animal for an 
average facility). Financial data used for 
this calculation are from USDA's 1gg7 
ARMS database. This approach and the 
data used for tJtis calculation are 
outlined in Section 9 of the Economic 
Analysis. The resultant size threshold 
represents an average animal inventory 
for a small business. For the purpose of 
conducting itt~ IRFA for thi~ rulemaking. 
EPA is evaluating "small business" for 
these sectors as an operation that houses 

or confines less ilian: 1,400 fed beef 
cattle; 200 mature dairy cattle; 1,400 
market hogs; 25,000 turkeys; 61,000 
layers; or 260,000 broilers (Table 1 0-
17). 

EPA then estimates the to1al number 
uf small businesses in these sectors 
using facility size distribution data from 
USDA (step 2). Using the threshold sizes 
identified for small businesses, 
identified above. EPA matchos these 
thresholds with the number of 
operations associated with those size 
thresholds to estimate the total number 
of small animal <:onfinement operations 
in these sectors. fo'inally, based on the 
regulatory thresholds being proposed-

e.g., operations with more than 500 AU 
are CAFOs-EPA estimates ilie number 
of small businesses that will be subject 
to the proposed requirements (step 3). 
The 1997 Census constitutes the 
primary data source that EPA uses to 
match the small business thresholds 
(e.g., a small dairy operation has less 
than 200 milk cows) to the number of 
facilities that match that size group (e.g .. 
the number of d<tiries with less than 200 
cows, as reported by USDA). EPA also 
used other supplemental data, including 
otlter published USDA data and 
information from industry and the state 
extension agencies. 

TABLE 10-17.-NUMBER OF SMALL CAFOS THAT MAY BE AFFECTED BY THE PROPOSED REGULATIONS 

Total annual Revenue per No. of animals Estimated Two-Tier Three-Tier 
Sector ($million) head 2 (Avg. U.S.) number of "Small" "Small" revenue' small 

(a) (b) (c=a/b) AFOs CAFOs CAFOs 

Cattle 3 ...................................................... 1.5 1,060 1,400 106,450 2,280 2,600 
Dairy ......................................................... 0.5 2,573 200 109,740 50 50 
Hogs ......................................................... 0.5 363 1,400 107,880 300 300 
Broilers ·············••h•••••••• •h••······················· 0.5 2 260,000 34,530 9,470 13,410 
Egg Layers ............................................... 9.0 25 365,000 ND ND ND 

1.5 ........................ 61,000 73,710 200 590 
Turkeys ..................................................... 0.5 20 25,000 12,320 0 500 
All AF0s 4 ... ....... ... ......................... ......... .. NA NA NA 355,650 10,550 14,630 

NA=Not Applicable. ND = Not Determined. "AFOs" have confined animals on-site. ''CAFOs" are assumed to have more than 500 AU. 
1 SBA Size Standards by SIC industry (13 CFR Part 121 ). EPA assumes an alternative definition of $1.5 million in annual revenues for egg lay· 

ers. 
2 Average revenue per head across all operations for each sector derived from data obtained from USDA's 1997 ARMS data. 
31ncludes fed cattle, veal and heifers. 
4 Total adjusts for operations with mixed animal types and includes designated CAFOs (expressed over a 1 O·year period). See Section Vl.1 of 

this document for estimates of the total number of AFOs (including operations that are not defined as small businesses by SBA). 

EPA estimates that there were 
approximately 376,000 animal 
confinement facilities in 1997 (Table 6-
1). Most of these (95 percent) are small 
businesses, as defined by this approach 
(Table 10-17). However, not all of these 
operations will bo affected by the 
proposed regulations. 

For this analysis, EPA has identified 
the number of CAFOs that are also small 
businesses that would be subject to 
today's proposal. Under the two-tier 
stru(:ture, EPA estimates titat 10,550 
operations that will be subject to the 
proposed requirements that are smnll 
businesses. Under the three-tier 
structure, an estimated 14,630 affected 
operations are small businesses. See 
T<tble 1Q-17. The difference in ti1e 
number of aiiected small businesses is 
among poultry producers, particularly 
broiler operations. 

Under the two-tier structure, EPA 
estimates that iliere are 10,050 
operations with moro than 500 AU that 
may be defined as CAFOs th11t also meet 
the "small business'' definition. Under 
the three-tier structure, there are 14,530 
operations with more than 300 AU that 

may be defined as CAFOs that are small 
businesses that meet the proposed risk
based conditions (described in Section 
Vll). These totals adjusts for ilie number 
of operations with more ilian a single 
animal type. Under both co-proposed 
Hlternatives, most operations are in the 
broiler and cattle sectors. By broad 
facility size group, an estimated 4,060 
operations have more than 1,000 AlJ, 
most of which are broiler operations 
(about 77 percent) and cattle operations 
(18 percent), including fed cattle. veal, 
and heifer operations. An estimated 
6,490 operations have between 500 and 
1,000 AU. The number of operations 
that would be regulated with between 
300 and 1,000 AU is estimated at 10,570 
operations (accounting for mixed 
operations). 

Due to continued consolidation and 
facility closure since 1997, EPA's 
estimates may overstate the actual 
number of small businesses in these 
sectors. [n addition, ongoing trends are 
c11using some existing small and 
medium size operations to expand their 
inventories to achieve scale economies. 
Some of ti1e CAFOs considered here as 

small businesses may no longer be 
counted a~ smalllmsinP.:;:ses because 
they now have higher revenues. 
Furthermore, some CAFOs may bo 
owned by a larger, vortic<tlly integrated 
firm, and may not be a small business. 
EPA expects that tltere are few sur.h 
oporatioos, but does not have data or 
information to reliably estimate the 
number of CAFOs that meet this 
description. 

Under the two-tier structure, EPA 
estim<ttes also includo an additional 500 
operations with fewer than 500 AU that 
may be designated as CAFOs under the 
proposed regulations over a 10-year 
period. See Section VI. Of these, 330 
operations meet the small business 
definition: 50 dairies, 200 hog, 40 beef, 
20 broiler, and 20 egg laying operations. 
Under the iliree-tie1' structure, EPA 
tlstimates that 100 operations with fewer 
than 300 AU may bo designated over ten 
years, including 50 dairies and 50 hog 
operations, all of which are small 
businesses. As these facilities are 
designated, EPA did not adjust this total 
to reflect possible mixed animal 
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operations. Each of thP.se operations arc 
small businesses. 

a. Estimated Economic Impacts to Small 
CAFOs under the Proposed Regulations 

EPA conducted a preliminary 
assessment of the polfmtial impacts to 
small CAFO businesses based on the 
results of a costs-to-sales test. This 
screen test indicated the need for 
additional analysis to characterize the 
nature and extent of impacts on small 
entities. The results of this screening 
test indicate that about 80 percent 
(about 9,600) of the estimated number of 
.small businesses directly subject to the 
rule as CAFOs may incur costs in excess 
of three percent of sales (evaluatP.d for 
all operations with more than 500 AU). 
Compared to thP. total number of all 
small animal confinement facilities 
estimated by EPA (356,000 fad lilies), 
operations that are estimated to incur 
costs in excess of three percent of sales 
comprise less than two percent of all 
small businesses in these sectors. The 
results of this analysis are provided in 
Section 9 of the Economic Analysis. 

Based on the results of this initial 
assessment, EPA projected that it would 
likely not certify that the proposal, if 
promulgated, would not impose a 
significant economic impact on a 
substantial number of entities. 
ThP.refore. EPA convened a Small 
Business Advocacy Review Panel and 
prepared an Initial Regulatory 
Flexibility Analysis (JRFA) pursuant to 
Sections 609(b) and 603 of the RFA. 
respectively. Soction XII.G provides 
more information on EPA's small 
business outreach and the Panel 
activities during the development of this 
rulemaking. 

The results of EPA's assessment of the 
financial impacts of the proposed rule 
on small entities arP. as follows. To 
further examine small businesses 
effects, EPA used the same approach as 
that used to evaluate the impact to 
CAFOs under the proposed regulations 
described in Section X.D.t. Economic 
achievahility is determined by applying 
the proposed criteria described in 
Section X.F.1. ThP.se criteria include a 
sales test and also analysis of post
compliance cash flow and debt-to-asset 
rRtio for an average model CAPO. 

Accordingly, if an average model 
facility is determined to incur economic 
impacts under regulation that are 
regarded as "AffordRble" or 
"Moderate," then the proposed 
regulations are considered economically 
achievable. ("Moderate" impacts are not 
expected to result in closure and are 
r:onsidP.red to be economically 
achievable by EPA.) lf an average 
operation is determined to incur 

"Stress," then the proposed regulations 
are not considered to be economically 
achievable. "Affordable" and 
"Moderate" impacts are associated with 
positive post-compliance cash flow over 
a 10-year period and a debt-to-asset ratio 
not exceeding 40 percent, in 
conjunction with a sales test result that 
shows that compliance costs are less 
than 5 percent of sales ("Affordable") or 
between 5 and 10 percent ("Moderate"). 
"Stress" impacts ara associated with 
negative cash flow or if the post
complianr.e rleht-to-assP.t ratio exceeds 
40 percent, or sales test results that 
show costs equal to or exceeding 10 
percent of sales. More detail on this 
classification scheme is providP.d in 
Section X.F.1. 

EPA is proposing that the proposed 
regulations are economically achievahlfl 
by small businesses in the livestock and 
poultry sectors. The results of this 
analysis are presented in Tables 10-18 
and 10-19. As defined for this analysis. 
EPA's analysis indil:!!tes that thP. 
proposed requirements are 
economically achievable to all affected 
small businessos in the beef, veal, 
heifer, daia'y. hog, and egg laying sectors 
("Affordable" and also "Moderate"). 
Moderate impacts may be incurred by 
small businesses in some sectors, but 
these impacts are not associated with 
operational change at the CAFO. Unrler 
the two-tier structure, EPA expects that 
there are no small businesses in the 
turkP.y sector, as defined for this 
analysis. Under the three-tier structure, 
EPA expects that there are an estimated 
500 small businesses in the turkey 
sector (operations with 16,500 to 25,000 
birds) (Table 1Q-17). 

EPA's JRFA analysis indicates that the 
proposed requirements will not result in 
financial stress to any affected small 
businesses in the veal, heifer (two-tier 
only), hog, dairy, egg laying, and turkey 
sectors. In the beef, heifer (three-tier 
only), and broiler sedors, howP.ver, 
EPA's analysis indicates that proposed 
regulations could result in financial 
stress to some small businesses, making 
these businesses vulnerable to dosure. 
Overall, these operations comprise 
about 2 pe1·cent of all artected small 
CAFO businesses. For the two-tier 
structure, EPA estimates that 10 small 
uep,f operations and 150 small broiler 
operations will experience financial 
stress. For the three-tier structure, EPA 
estimates that 40 small beef and heifer 
operations and 280 small broiler 
operations will experience financial 
stress. Small broile1' iacilities w i Ut stress 
impacts are larger operations with more 
than 1,000 AU under both tier 
~tructures. Small cattle and heifer 
operations with stress impacts are Uwse 

tltat have a ground water link to surface 
water. This analysis is conducted 
assuming that no costs are passed 
through bP.tweP.n the CAFO and 
processor segments of these industries. 
l:!ased on the results of this analysis, 
EPA is proposing that the proposed 
regulations are economically ar:hiP.vable 
to small businesses in these sectors. 

EPA believes that the small business 
impacts presented are overstated for 
reasons summarized below. As noted in 
the Panel Report, EPA believes that the 
number of small broiler operations is 
overestimated. In the absence of 
business level nwenue data, EPA 
estimated the number of "small 
businesses" using the Rpproach 
described in Sections X.J.l and X.J.2. 
Using this approach, virtually all (>99.9 
percent) broiler operations are 
considered "small" businesses. Thit; 
categorization may not accurately 
portray actual small operations in this 
sedor since it classifies a 10-house 
broiler operation with 260,000 birds as 
a small business. Information from 
industry sources suggests that a two
house broiler operation with roughly 
50.000 birds is more appropriately 
characterized as a small husinest; in this 
sector. This information is available in 
the rulemaking record. Therefore, il is 
likely thatlhe number of small broilflr 
operations may reflect a number of 
medium and large size broiler 
operations heing considered as small 
entities. (During the development of the 
rulemaking. EPA did consult with SBA 
on the use of an alternative definition 
for small businesses in all affected 
sectors based on animal inventory at an 
operation. Following discussions with 
SBA, EPA decided not to use this 
alternative definition. This information 
is provided in the record.) 

EPA heliHves that the use of a costs· 
to-sales comparison is a crude measure 
of impacts on small business in sectors 
whore production contracting is 
commonly used, such as in the broiler 
sector (but also in the turkey, egg, and 
hog sectors, though to a lHsser extent). 
As documented in the Economic 
Analysis, lower reported operating 
revenues in the broiler sector reflect the 
predominance of contract growers in 
this sector. C-ontract growers receive a 
pre-negotiated contract price that is 
lower than thP. USDA-reported producer 
price, thus contributing to lower gross 
revenues at these operations. Lower 
producer prices among contract growers 
is often offset by lower overall 
prorlur:lion costs at these operations 
since the affiliated processor firm pays 
for a substantial portion of the grower's 
annual variable cash expenses. Inputs 
supplied by the integrator may include 
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feeder pigs or chicks, feed, veterinary 
services and medicines, technical 
support, and transportation of animals. 
These variable cash costs comprise a 
large component of annual operating 
costs, averaging more than 70 percent of 
total variable and fixed costs at livestock 
and poultry operations. The contract 
grower also faces reduced risk because 
the integi'ator guarantees the grower a 
fixod output price. Because production 
costs at a contract grower operation are 
lower than at an independontly owned 
operation, a profit test (costs-to-profit 
comparison) is a more accurate measure 
of impacts at grower operations. 
However. financial data are not 
available that differentiate between 
contract grower and independent 
operations. 

EPA's analysis also does not consider 
a range of potential cost offsets available 
to most operations. One source of 
potential cost offset is cost share and 
technical assistance available to 
operators for on-site improvements U1at 
are available from various state and 
federal programs, such as the 

Environmental Quality Incentives 
Program (EQfP) administered by USDA. 
These pmgrams specifically target 
smaller farming operations. Another 
potential source of cost offset is manure 
sales. particularly of relatively higher 
value dry poultry litter. More 
information on how these potential 
sources of cost offset would reduce the 
economic impacts to small operations is 
described in Section X.F.1 in this 
document and also in the Economic 
Analysi~. EPA's analysis also does not 
account for eventual cost passthrough of 
estimated compliance costs through the 
marketing chain under longer run 
market adjustment. Finally. this analysis 
does not take into account certain non
economic factors that may influence a 
CAFO's decision to weather the boom 
and bust cycles that are commonplace 
in agricultural markets. These other 
industry-specific factors are discussed 
in more detail throughout the Economic 
Analysis. 

EPA expects that the proposed 
regulations will benefit the smallest 
businesses in these sectors since it may 

create a comparative advantage for 
smaller operations (less than 500 AU), 
especially those operations which are 
not subject to the regulations. Except for 
the few AFOs which are designated as 
CAFOs. these operations will not incur 
costs associated with the proposed 
requirements but could benefit from 
eventual higher producer prices as these 
markets adjust to higher production 
costs in the longer term. 

As detailed in Sections Xll.G and 
XIII.B of this document, EPA convened 
a Small Business Advocacy Review 
Panel during the development of this 
rule. As described in the Panel Report, 
EPA considered certain regulatory 
alternatives to provide relief for small 
businesses. Some of these alternatives 
are discussed in other sections of this 
document. including Section VII and 
Section VIIJ. These alternative options 
are summarized in the following section 
and aro described in more detail in 
Section 9 of the Economic Analysis. 

TABLE 10-18.-RESULTS OF EPA's SMALL BUSINESS ANALYSIS UNDER THE BAT OPTION/SCENARIO 4A 

Number of 
Zero cost passthrough 

Sector small (Number of operations (% Affected operations) 
CAFOs 

Affordable Moderate Stress Affordable Moderate Stress 

Fed Cattle ·-...... -........ -...... -... -..... -........... .. 1,390 1,130 250 10 61 18 1 
Veal ... _ .................. ._ ................................ .. 90 90 0 0 100 0 0 
Heifer ._ ............................. ._ ............... .. .... .. 800 680 120 0 65 15 0 
Dairy ........................................................ . 50 40 10 0 60 20 0 
Hogs ....................................................... .. 300 300 0 0 100 0 0 
Broilers .................................................... . 9,470 1,860 7,460 150 20 79 2 
Layers .................................................... .. 200 200 0 0 100 0 0 
Turkeys .................................................. .. 0 0 0 0 NA NA NA 

Total ...... _._ ................................. -..... .. 10,550 4,300 7,840 160 41 74 2 

Source: USEPA. Impact estimates shown include impacts to designated operations. Option/Scenario definitions provided in Table 10-2. Cat
egory definitions ("Affordable," "Moderate" and "Stress") are provided in Section X.F.1. Numbers may not add due to rounding. NA =Not Appli
cable. 

· , "Total" does not adjust for operations with mixed animal types. for comparison purposes, to avoid understating costs at operations wit!l more 
than one animal type that may incur costs to comply with the proposed requirements for each type of animal that is raised on-site. The number 
or CAFOs shown includes expected defined CAFOs only and excludes designated facilities. 

TABLE 10-19.-RESULTS OF EPA'S SMALL BUSINESS ANALYSIS UNDER THE BAT OPTION/SCENARIO 3 

Number of 
Zero cost passthrough 

Sector small (Number of operations (%Affected operations) 
CAFOs 

Affordable Moderate Stress Affordable Moderate Stress 

Fed Cattle ..... _, ....................................... .. 1,490 1,100 380 10 74 26 1 
Veal ......................................................... . 140 140 0 0 100 0 0 
Heifer ... _, ............ , ...... _ .............................. . 980 800 150 30 62 15 3 
Dairy ........................................................ . 50 40 10 0 80 20 0 
Hogs ............................ _ .. , ........................ . 300 300 0 0 100 0 0 
Broilers .................................................... . 13,410 1,910 11,220 280 14 84 2 
Layers ....... -.-...... ........................ -............ _ 590 590 0 0 100 0 0 
Turkeys .......... _ ... ., ................................... . 500 460 40 0 92 8 0 
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TABLE 10-19.-RESULTS OF EPA's SMALL BUSINESS ANALYSIS UNDER THE BAT OPTION/SCENARIO 3-Continued 

Number of 
Zero cost passthrough 

Sector small 
CAFOs 

(Number of operations (% Affected operations) 

Affordable Moderate Stress Affordable Moderate Stress 

Total .............•.................................... 14,630 5,340 11.800 320 37 81 2 

Source: USEPA. Impact estimates shown include impacts to designated operations. Option/Scenario definitions provided in Table 10-2. Cal· 
egory definitions ("Affordable," "Moderate" and "Stress") are provided in Section X.F.1. Numbers may not add due to rounding. NA =Not Appli· 
cable. 

1 "Total" does not adjust for operations with mixed animal types, for comparison purposes. to avoid understating costs at operations with more 
than one animal type that may incur costs to comply with the proposed requirements for each type of animal that is raised on-site. The number 
of CAFOs shown includes expected defined CAFOs only and excludes designated facilities. 

4. Regulatory Relief to Small Livestock 
and Poultry Businesses 

EPA proposes to focus the regulatory 
revisions in this proposal on the largest 
operations. which present the greatest 
risk of causing environmental harm, and 
in so doing. has minimized the effer:ts 
of the proposed regulations on small 
livestock and poultry operations. First, 
EPA is proposing to establish a two-tier 
structure with a 500 AU threshold. 
Unlike the current regulations, under 
which some operations with 300 to 500 
AU are defined as CAFOs, operations of 
this size under the revised regulations 
would be CAFOs only by designation. 
Second, EPA is proposing to olimin<tte 
the "mixed" animal calculation for 
operations with more thon a singlo 
animal type for determining which 
AFOs are CAFOs. Third, EPA is 
proposing to raise the size standard for 
defining egg laying operations as 
CAFOs. 

EPA estimates that under the co
proposed alternatives, between 64 
percent (two-tier) and 72 percent (three· 
tier) of all CAFO manure would be 
covered by the regulation. (See Section 
IV.A of this proomble.) Under the two· 
tier Sh'ucture, the indut~ion of all 
operations with more titan 300 AU 
instead of operations with more than 
500 AU, the CAFO definition would 
result in 13,800 additional operations 
being regulated, along with on 
additional 8 percent or all manure. An 
estimated 80 percent of these additional 
13,800 CAFOs are small businesses 
(about 10,870 CAFOs). EPA estimates 
that by not extending the regulatory 
definition to operation~ with between 
300 and 500 AU, these 10,870 small 
businesses will not be defined as CAFOs 
and will therefore not be subject to the 
proposed regulations. The additional 
costs of extending the regulations to 
these small CAFO businesses is 
estimated at almost $150 million across 
all sectors. The difference in costs 
between the two-tier and the three-tier 
.<~tructures may be approximated by 
comparing the estimated costs for these 

regulatory options, which are shown in 
Table 10-5. Also, under the two-tier 
structure, EPA is proposing to raise the 
si:r.e standard for defining egg laying 
operations as CAFOs. This alternative 
would remove from the CAFO 
definition egg operations with between 
30,000 and 50,000 l<tying hens (or 
75,000 hens) that under the current 
rules are defined as CAFOs, if they 
utilize a liquid manure management 
system. 

In addition, under both co-proposed 
alternatives, EPA is proposing to 
exclude mixed operations with more 
than a single animal type. Tho Agency 
determined that the inclusion of these 
operations would disproportionately 
burden small businesses while resulting 
in little additional environmental 
benefit. Since most mixed operations 
tend to be smaller in sizH, this exclusion 
represents important accommodations 
for small businesses. If certain of these 
smaller ope1'ations are determined to be 
discharging to waters of tlte U.S .. States 
can later designate them as CAPOs and 
subject them to the regulations. 

XI. What are the Environmental 
Benefits of the Proposed Revisions? 

A. Non-Water Quality Environmental 
Impact.<; 

The regulntory options developed for 
this proposed rule are intended to 
ensure the protection of surface water in 
and around animal feeding operations. 
However, one or more of the 
requirements included in these options 
may also have an impact on the amount 
and form of compounds released to air. 
as well11s the energy that is required to 
operate the feedlot. Under se(.tions 
304(b) and 306 of the CWA, EPA is to 
consider the non-wator quality 
environmental impacts (NWQI) when 
setting effluent limitations guidelines 
and stanrlards. This section describes 
the methodology EPA used to estimate 
the NWQJ for each of tho options 
considered for this proposed rule. These 
non-water quality environmental 
impacts include: 

• Air emissions from the feedlot 
operation, including animal housing 
and animal waste storage and treatment 
areas; 

• Air emissions from land application 
activities; 

• Air emissions from vehicles, 
including the off-site transport of waste 
and on-site composting operations; and 

• Energy impacts from land 
application activities and the use of 
digesters. 

For each regulatory option, EPA 
estimated tlte potential fur new water 
pollution control requirements to cause 
cross-media pollutant transfers. 
Consistent with the approach used to 
estimate compliance costs, EPA used a 
model-far:ility approach to estimate 
NWQJs and to define baseline 
conditions. Industry-level non-water 
quality impacts for each animal sector 
(i.e., beef, dairy, swine, and poultry) 
were then estimated by multiplying the 
model farm impacts by the number of 
facilities represented by that model 
farm. These results are presented in 
Tables 11-1 through 11-4 for the 
population of operations defined as 
CAFOs under the two-tier stru<:ture 
(operations with more than 500 AU) and 
Tables 11-5 through 11-ll for the 
population defined as CAFOs under the 
throe tier structure. For details on the 
derivation of the model farms. including 
definitions of geographic location, 
method or determining model fllrm 
populotions, and data on waste 
generation, see the Technical 
Development Document. 

1. Sources of Air Emissions 
Animal feoding operations generate 

various types of animal wastes, 
including manure (feces and urine), 
waste feed, water, bedding, dust, and 
wastewater. Air emissions are generated 
from the decomposition of these wastes 
from the point of generation through the 
management and treatment of these 
wastes on site. The rate of generation of 
these emissions varies based on a 
number of operational variables (e.g., 
animal species, type of housing, waste 
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management system), as well as weather 
conditions (temperature, humidity, 
wind, time of release). A fraction of the 
air emissions from AFOs are 
subsequently redeposited on land or in 
surface waters. This atmospheric 
redeposition in turn can be a source for 
water quality impacts. 

a. Air Emuu;ions from the Feedlot 
Opemtion. Animal housing and manure 
management systems can be a 
significant source of air emissions. Little 
data exist on these releases to allow a 
complete analysis of all possible 
compounds. For tltis proposed rule, 
EPA has focused on the rfllease of 
greenhouse gases (methane, carbon 
dioxide, and nitrous oxide), ammonia, 
and certain criteria air pollutants 
(carbon monoxide, nitrogen oxides, 
volatile organic compounds, and 
particulate matter). 

i. GreenhousH Gax Emissions from 
Manure Management Systems. Manure 
management systems, including animal 
housing, produce methane (CH4). carbon 
dioxide (C02), and nitrous oxide (N20l 
emissions. Methane and carbon dioxide 
are produced by the anaerobic 
decomposition of manure. Nitrous oxide 
is produced as part of the agricultural 
nitrogen cycle through the 
denitrification of the organic nitrogen in 
livestm:k manure and urine. Greenhouse 
gas emissions for methane and nitrous 
oxide were estimated for this proposed 
rule based on methodologies previously 
user! by EPA's Office of Air and 
Radiation. Emission estimates for 
carbon dioxide are based on the 
relationship of carbon dioxide 
generation compared to methane 
generation. 

Methane. Methane production is 
diredly related lo the quantity of waste, 
the type of waste management system 
used, and the temperature and moisture 
of the waste. Some of the regulatory 
options evaluated for animal feeding 
operations arc based on the use of 
different waste management systems 
which may increase or decrease 
methane emissions from animal 
operations. In general, manure that is 
handled as a liquid or in anaerobic 
management systoms tends to prodm:e 
more methane, while manure that is 
handled as a solid or in aerobic 
management systems produces little 
methane. The methane produt:ing 
capacity of animal waste is related lo 
the maximum quantity of methane that 
can be produced per kilogram of volatile 
solids. Values for the methane 
producing capacity are available from 
literature and are based on animal diet. 
EPA estimated mHthane emissions for 
each type of waste management system 
included in the cost models. Thet;e 

values vary by animal type, geographic 
rHgion (the methane conversion factor is 
a function of the mean ambient 
temperalure), and type of waste 
management system (P..g., anaerohic..: 
lagoon, composting, drylot, stacked 
solids, or a'unoff storage pond). 

Methane is also produced from the 
digestive processes of ruminant 
livestock due to enteric fermentation. 
Certain animal populations, such as beof 
cattle on feedlots, tend to produce more 
methane because of higher energy diets 
that produce manure with a high 
methane-producing capacity. However, 
since the proposed regulatory options 
do not impose requirements forcing 
CAFOs to use specific feeding strategies, 
potential impacts on entP.ric 
fermentation methane emissions are 
spP.culalive and were not estimated. 

Car/J(Jn Dioxide. Carbon dioxide is a 
naturally occurring greenhouse gas and 
is continually emitted to and removed 
from the atmosphere. Certain human 
activities, such as fossil fuel burning, 
cause additional quantities of carbon 
dioxide to be emilled to the atmosphere. 
In the case of feedlot operations, the 
anaerobic degradation of manure results 
not only in methane emist;ions, hut also 
carbon dioxide emissions. These carbon 
dioxide emissions due lo anaerobic 
degradation were estimated for each 
regulatory option. In addition, under 
Option 6, large dairies and swine 
operations would install and operate 
anaerobic digestion systoms with energy 
fecovery units. The biogas produced in 
the digester is burned in an engine to 
recover energy. EPA's emission 
estimates for Option B include the 
carbon dioxide produced during this 
comhustion process. 

Nitrous Oxide. The emission of 
nitrous oxide from manure management 
systems is based on the nitrogen content 
of the manure, as well as the length of 
time the manure is stored and the 
specific type of system used. In general, 
manure that is handled as a li4uid Lends 
to produce less nitrous oxide than 
manure that is handled as a solid. Some 
of the regulatory options evaluated for 
animal fP-eding operations are based on 
the use of waste management systems 
which may increa~e nitrous oxide 
emissions from animal operations. 
Values for total Kjeldahl nitrogen (TKN), 
a measure of organic nitrogen plus 
ammonia nitrogen, vary by animal type 
and are typically available in the 
literature for animal waste. EPA 
estimated nitrous oxide emissions by 
adjusting these literature values with an 
emission factor Utat accounts for the 
varying degree of nitrous oxide 
production, based on the type of manure 
management system. 

ii. Ammonia Emis.<~ions and Other 
Nitrogen Losses from Housing and 
Manure Management Systems. Much of 
the nitrogen emitted from animal 
feeding operations is in the form of 
ammonia. Ammonia is an important 
component responsible for acidification 
anrl overnutrificalion of the 
environment. The loss of ammonia 
occurs at boUt the point of generation of 
manure, typically from urine, as well as._ 
during the storage and treatment of 
animal waste. As the pH of a system 
rises above 7, nitrogen in the form of 
ammonium is transformed into 
ammonia. A number of variables affect 
the volatilization of ammonia from 
animal waste, including the method in 
which the waste is stofed, transported, 
and treated on site and the 
environmental conditions present (e.g., 
temperature, pH, wind). 

Animals at the feedlot operation may 
he housed in a number of different ways 
that have an impact on the type and 
amount of nitrogen emissions that will 
occur. Some animals are housed in 
traditional confined housing (e.g .. tie 
stall barns, freestall barns). while othel's 
are housed in outdoor areas (e.g., 
drylots, paddocks). Studies have shown 
that the type of housing used has a great 
effed on the emission of ammonia. 
Management of waste within the 
housing area also affects emissions (e.g., 
litter system, deep pit, freestall). 

Anaerobic lagoons and waste storage 
ponds are a major component of the 
waste management systems. EPA has 
estimated volatilization of total nitrogen 
and ammonia from lagoons and ponds 
based on emission factors published in 
the scientific literature. 

iii. Criteria Air Emissiom; from Energy 
Recovery Systems. Option 6 requires the 
implementation of anaerobic digestion 
systems with energy recovery for large 
dairy and swine operations. The 
operation of the digestion system greatly 
reduces the emission of mflthantl 
through the capture of the biogas. 
However, the use of the biogas in an 
energy recovery system does generate 
certain criteria air pollutants when 
burned for fuel. LiteraturH values for 
emission factors for carbon monoxide 
(CO), oxides of nitrogen ( NOxl. and 
volatile organic compounds (VOCs) 
were usod to estimate releases of criteria 
air pollutants. 

b. Air Emissions from Land 
Application Activities. Animal feeding 
operations generate air emissions from 
the land application of animal waste on 
cropland. Air emissions are primarily 
generated from the volatilization of 
ammonia at the point the material is 
applied to land. Additional emissions of 
nitrous oxide are liberated from 
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agrit:ultural soils wh1m nitrogen appliP.d 
to the soil undergoos nitrification and 
denitrification. Loss through 
denitrification is dependent on the 
oxygen levels of the soil to which 
manure is applied. Low oxygen levels, 
resulting from wet, compacted, or warm 
soil. increase the amount of nitrate
nitrogen released to the air as nitrogen 
gas or nitrous oxide. The analysis of air 
emissions from land application 
activities for this proposed rule focused 
on the volatilization of nitrogen as 
ammonia because the emission of other 
constituents is expected to be IP.ss 
significant. 

The amount of nitrogen released to 
the environment from the application of 
animal waste is affected by the rate and 
method in which it is applied, the 
quantity of material applied, and site
specific factors such as air temperature, 
wind spP.ed, and soil pH. There is 
insufficient data to quantify the effect of 
site-sped fie factors. 

Since regulatory options in this 
proposed rule do not dictate particular 
application mP.thorls, EPA assumed that 
the application methods used by animal 
feeding operations will not significantly 
change from baseline. 

Decause EPA expects application 
methods to remain stable, EPA assumed 
that only the quantity of waste applied 
to cropland will change. On-site 
nitrogP.n volatilization will decrease as 
the quantity of waste applied to 
cropland decreases. The reductions of 
nitrogen volatilization will be the result 
of reductions in the total amount of 
manure applied on site. Howevor, when 
botl1 on-site and off-site nitrogen 
volatilization are considered, total 
nitrogen volatilization from manure is 
expec:tHd to remain constant. The 
movement of waste off-site changes the 
location of thH nitrogen releases but not 
the quantity released. On-site, however, 
the volatili:tation rate will decrease, 
reflecting the decrease in the quantity of 
applied waste. 

EPA used the same assumptions that 
were used to estimate compliance costs 
for land application of animal waste in 
order to estimate the change in air 
emissions from the applicntion of 
nitrogen under baseline conditions and 
for each regulatory option. The cost 
methodology defines three types of 
animal feeding operations: Category 1 
facilities currently have sufficient land 
to apply all manure on ~ite; CatHgory 2 
facilities currently do not have enough 
land to npply all manure on site; and 
Category 3 facilities currently apply no 
manure on site (this manure is already 
heing spr!!ad offsitP.). Neither Category 1 
nor Catego1·y :.1 facilities will show a 
change in nitrogen emission rates from 

the land application of animal manure 
under the proposed regulatory options. 
However, CatP.gory 2 facilities will be 
required to apply their waste at the 
agricultural rate under the rP.gulatory 
options, thus reducing the amount of 
manure applied on site and 
subsequently reducing nir emissions 
from on-site land application. 

Under a phosphorus-based 
application scenario, facilities will have 
to apply supplemental nitrogen fertilizer 
to meet crop nutrient needs. The cost 
model assumes facilities will apply 
commercial ammonium nitrate or urea. 
The application of commercial fertilizer 
represents an increase in applied 
nutrients on site. While losses from 
applied commercial nitrogP.n arP. 
expected to be less than those from 
applied manure, data fwm Ohio State 
ExtP.nsion states that both of these 
fertilizers can experience Losses through 
denitrification if placed on wet or 
compacted soils. There is also a 
possibility lhat urea will volatilize if it 
is dry for several days after soil 
application. Ammonium nitrate 
fertilizer (when injected) is less likely to 
volatilize because it quickly converts to 
nitratP. nitrogen which will not 
volatilize. 

EPA estimated a "worst-case 
scenario" for ammonia emissions due to 
commercial fertilizer application based 
on a 35% loss of applied nitrogen. 

c. Ail' Emissions }rom Vehicles. i. Off
Site Transportation. All options are 
expected to result in increasing the 
amount of manurP. hauled off-site, tJt 
least for some operations. Consistent 
with thflcost model, EPA has grouped 
operations into three possible 
transportation categories. CatP.gory 1 
facilities currently land apply all 
manure on site and Category 3 facilities 
currently transport all manure off site. 
Neither Category 1 nor Category 3 
facilities require additional 
transportation of manure and will not 
have an increase in criteria air 
emissions. Category 2 facilities do not 
have enough land to apply all waste on 
site and do not cunenlly transport 
waste. These fncilities are expected to 
transport manure off sitP. and therofore 
will have an increase in the amount of 
criteria air pollutants generated by the 
facility. 

Hauling emissions estimates are based 
on calculations of the annual amount of 
waste generatod, the annual number of 
miles traveled, and truck sizes. The 
number of trucks, number of trips per 
truck, the amount of waste and 
transportation distance are all 
calculated within tho cost model. 
Vehicle emissions are cak:ulaterl based 
on emission factors for diesel-fueled 

vehicles presented in "Compilation of 
Air Pollution Emission Factors" (AP-
42). Estimates were calculated for 
volatile organic compounds, nitrogen 
oxides. particulate matter, and carbon 
monoxide. 

ii. On-Site Composting Activities. 
Farm equipment usod for on-site 
composting activities also affect the 
generation of air emissions, although 
com posting of waste rna y also result in 
a reduction in transportation air 
emissions. While composting waste 
prior to hauling offsile can increase the 
markotnbility of the manure and may 
decrease hauling costs per ton of waste 
for some operations. not all operations 
can be expected to reali:te such benefits. 
Under Option 5, beof and dairy 
operations would be required to 
compost their solid manure. The criteria 
air emissions from on-site com posting of 
manure were estimated for beef and 
dairy operations under Option 5. The 
source of criteria air emissions from 
composting are tractors and associated 
windrow-turning equipment. 

2. Summary of Air Emission Impacts 
Option 1: Emissions of methane and 

carbon dioxide from beef and dairy 
operations decrease under Option 1 due 
to the addition of solids separation in 
the wnste management system. The 
separated solids are stockpiled rathP.r 
than hP.ld in waste storage ponds or 
anaerobic lagoons. Anaerobic 
r.onrlitions, and the potentinl of the 
volatile solids to convert to methane, 
decrease using this drier method of 
handling the waste. However, this 
method also results in greater 
conversion of nitrogen to nitrous oxide. 
An increase in nitrous oxide emissions 
from dairies ocr.urs for this reason. 
Greenhouse gas emissions from dry 
poultry op!!rations (broilers, turkeys, 
and dry layers) do not change under 
Option 1 since no change to the waste 
handling practices are expected. These 
operations are alroady handling the 
waste as a dry material. Although 
indoor storage of poultry litter is 
included in the options, it is not 
expected to significantly alter the air 
emissions from the litter. Emissions of 
greenhouse gases from swine and wet 
poultry operations also do not changH 
since no change to the waste handling 
pradicet; are expected. 

Ammonia emissions occur primarily 
from liquid waste storage areas, 
including ponds and lagoons. Under 
Option 1, all facilities are requirP.d to 
contain surface runoff from the feedlot, 
therP.by increasing ammonia omissions 
from smaller beef and dairy CAfo'Os that 
do not currently have runoff control 
ponds or lagoons. Ammonia emissions 
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for the poultry and swine sectors are not 
expected to change under Option 1. 

Option 1 requires the application of 
animal waste to cropland at agronomic 
rates for nitrogen. Animal feeding 
operations that have excess nitrogen for 
their crops will noed to transport their 
waste to another location. The 
generation of criteria pollutants for all 
animal sectors are expected to increase 
from baseline to Option 1 due to the 
additional transportation of waste off
site. 

Options 2-4 and 7: No change in 
emissions of methane, carbon dioxide, 
or nitrous oxide occurs for all SP.ctors 
relative to Option 1 because no 
signiflcant changes in waste 
management are anticipated. Likewise, 
no large changes are expected fol' 
ammonia emissions. 

These options require the application 
nf animal waste to cropland at 
agronomic rates for phosphorus. Animal 
feoding operation~ that have excess 
phnsphorus for tJteir Cl'ops will need to 
transport their waste to another 
location. The generation of criteria 
pollutants are expected to increase from 
Option 1 to these options bec~use more 
waste will need to be transported off site 
to meet agronomic rates for phosphorus. 

Option 5A: Option 5A does not apply 
to the beef and dairy sectors. Emissions 
of greenhouse gases at swine operations 
significantly decrease under Option 5A, 
due to covering lagoons. The swine 
operations are expected to flare the gas 
that is generated in the lagoon. The 
methane will be converted, although 
carbon dioxide emissions will increase. 
In addition, the emissions of NOx and 
SOx increa~e because of the flaring of 
biogas collected from the covered 
lagoon. 

On-site ammonia emissions at swine 
operations will decrease because the 
lagoon cover prevents the ammonia 
from leaving solution. Ammonia in the 

effluent from the covered lagoon will 
volatilize, however, soon aner it is 
exposed to air. 

Option fiB: Emissions of greenhouse 
gases from beef and dairy operations 
increase under Option 58 (i.e., 
mandated technology of composting), 
relative to Options 1 and 2. Compost 
operations indude the addition of 
organic material to the waste pile to aid 
in the decomposition of the waste. This 
additional material also det:omposes 
and cont.dbutes to increased methane 
emissions compared to other options. In 
addition, compost operations liberate 
more methane than stockpiles because 
the windrows are turnod regularly. 
Stockpiles tend to form outer crusts that 
reduce the potential for air emissions to 
occur. 

Emissions of greenhouse gases for 
swine operations under Option 5B are 
less than Option 2 due to the conversion 
of liquid manure handling systems (e.g., 
tlush lagoons) to dry manure handling 
systems. Dry manure generates less 
methane than liquid systems. However. 
the emissions arc higher than eitht!r 
Options 5A or 6, which allow liquid 
manure systems, but include 
destruction of the biogas generated from 
those systems. 

Ammonia emissions at bP-ef and dairy 
operations are expected to increase. 
During composting operations, the 
aeration of the compost pile liberates 
nitrogen in the form of ammonia. 
Ammonia emissions at swine operations 
are expected to decrease compared to 
Option 2, because of liquid manure 
systems converting to dry operations. 

Option 58 generates llie least criteria 
air pollutants compared to any other 
option for beef operations. Although 
composting operations include tlle 
operation of turning equipment which 
uses fuel and generates additional 
tractor air emi8sions, the process 
reduces the overall volume of waste to 

hfl transported. However, for dairy. 
additional organic material is added to 
the compost pile, which results in 
slightly higher transportation emissions 
than Option 2. Option 58 emissions of 
criteria pollutants for poultry operations 
are equal to the emissions for Options 
2-4 and 7, since there is no difference 
in the amount of waste transported off 
site. The emissions from swine 
operations are significantly lower than 
Option 2 because the conversion of 
flush operations to dry housing 
significantly decreases the volume of 
waste to be u·ansported off site. 

Option 6: Relative to Option 2, only 
the dairy and swine 8flctors see any 
changes in air emissions. Emissions of 
methane from swine and dairy waste 
under Option 6 significantly decrease 
due to tJte addition of the anaerobic 
digester. A significant portion of the 
methane generated is collected as biogas 
and converted to energy. Drylot areas at 
dairies, however, will continue to 
generate methane that is uncollected. 
Carbon dioxide emissions significantly 
increase as mcthnnc is converted during 
the combustion process. 

Although waste at large swine and 
dairy CAFOs will be digesttld, no 
significant changes to ammonia 
emissions are expected. The ammonia 
nitrogHn, which is highly soluble, 
remains in solution in the digester. 
When the digester effluont is stored in 
an open lagoon, t11e ammonia will ilien 
be released. 

Emissions of criteria pollutants from 
swine and dairy operations increase due 
to the addition of anaerobic digestion 
for large dairy operations. The digester 
mlleds hiogas, which is subsequently 
combusted and converted into VOCs, 
NOx, and CO. Hydrogen sulfide 
<:ontained in swine waste will be 
converted to Sox. 
BILliNG CODE 6~6G-~D-P 
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Table 11-1. Air Emissions a nd Energy Use for Beef (Including Heifer) Operations Under the Two-Tier Structure (:.:500 AU) 
Regulatory Option 

NWQJ Baseline Option 1 Option 2 OptionJ Option 4 Option SA Option 58 Option 6 Option7 

Air Emissions 

Methane (CU.) 72 69 69 69 69 93 69 69 
(Gg/yr) 

Carbon Dioxid~ 31 30 30 30 30 40 30 30 
(COJ (Gglyr) 

Nitrous Oxide 34 34 34 34 34 49 34 34 
(N10) (Gglyr) 

Anlnwnia (NH,) 581 582 582 582 582 902 582 568 
(1000 Tons/yr) 

Volatile Organic NC Baseline + 235 Baseline+ 284 Baseline+ 284 Base lint;>+ 284 Baseline + 75 Baseline + 284 Ba~e1ine + 
Compounds (VOCs) 2&4 
(Tons/yr) 

Nitrogen Oxides NC Baseline + 90S Baseline+ Baseline + Baseline+ Baseline + 29 1 Baseline+ Baseline+ 
(NOx) (Tons/yr) 1.09 1 1,091 1,091 1.091 1.091 

(>articulate Matter NC Baseline + IS Baseline + 22 Baseline + 22 Baseline + 22 BilSeliue + 6 Baseline + 22 Baseline + 22 
(PM) (T ons/yr) 

Carbon Monoxide NC B::.selinc + Baseline+ Baseline+ Baseline+ Baseline + 900 Baseline+ Sa!>eline + 
(CO) (Tonsly.-) 2,800 3,400 3,400 3,400 3.400 3,400 

Energy Usage 

Electrit:ily Usage NC Baseline+ Ba.~l i ne + Baseline+ B~seline + Boselinc + Baseline+ Baseline+ 
(HlOO kW-hr/yr) I 1.082 45, 109 45.109 45,109 45, 109 45,109 45, 109 

Fuel Usage NC Baseline + Baseline+ Baseline+ Baseline + Baseline + 420 Baseline+ Rasel ine + 
(1000 gallonslyr) 1,917 2.311 2.311 2.31 1 2,3 11 2,3 11 
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Table 11-2. Air Emissions and Energy Use for Dairy Operations Under the Two-Tier Structure (~500 AU) 
Rc:gulatory Option 

NWQI Baseline Option 1 Option 2 Option3 Option4 Option SA OptionSB Option 6 Option 7 

Air Ernlssion.s 

Metllane (CII,) 216 138 138 138 138 163 II 138 
(Ggtyr) 

Carbon Dioxide (CO,) 93 59 59 59 59 70 1.289 59 
(Gg/yr) 

Nitrous Oxide (N10) 4 8 8 8 8 28 8 8 
(Gglyr) 

A nunonia (NH .J 217 220 220 220 220 257 207 218 
( 1000 Tonslyr) 

Volatile Organic NC Baseline+ Baseline + Baseline + Baseline+ Baseline + Baseline + 262 Baseline+ 20 I 
Compo11nds (VOCs) 222 201 201 201 2 13 
(Tons/yr ) 

Nitrogen Oxides NC Baseline+ Baseline+ Baseline+ Baseline+ Baseline+ Baseline+ Baseline + 772 
(NOx) (Tonslyr) 855 772 772 772 821 4,454 

Particulate Matter (PM) NC Baseline+ Baseline + 15 Ba~cline+ B~cline + 15 Baseline + !7 Baseline+ 15 Baseline + J 5 
(Tons/yr) 17 IS 

Carbon Monoxide (CO) NC B:~Seline + Baseline+ Baseline+ Baseline+ Baseline+ B~Jinc + Baseline + 2.400 
(Tons/yr) 2.700 2.400 2,400 2,400 2.500 2,900 

Energy Usage 

Electricity Usage NC Baseline+ Ba~lioc + Baseline+ Baseline+ Baseline+ Baseline+ B<lSeline + 9,899 
(1000 kW-'Itr/yr) 8,759 9 ,899 9 ,899 9.899 9.899 ( 1 ' 139.200) 

}' uel Usage NC Baseline+ Baseline + Baseline + Baseline+ Baseline+ Baseline + Baseline + I ,63 5 
{1000 Gallons/yr) 1,811 1,635 1,635 1,635 1.646 1,605 
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Table 11-3. Air Emissions and Energy Use for Swine Operations under the Two-Tier Structure (?.500 AU) 
Regulatory Option 

NWQI Baseline Option l Oplinn2 Option3 Optlon4 Opt.ionSA Option SB Option 6 Option 7 

Air Emissions 

Methane <CH4) 281 28 1 281 28 1 281 118 188 164 281 
(Gg/yr) 

Carbon Dioxide 120 120 120 120 120 147 80 73 120 
(CO,) (Ggtyr) 

Nitrous Oxide 0.5 0.5 0.5 0.5 0.5 0.3 0.5 04 0.5 
(N10) (Gg/yr) 

Ammonia (NHJ) 128 128 128 128 128 113 93 126 135 
(1000 Tonslyr) 

llydrogen Sulfide 70 70 70 70 70 0 12 0 101 
(111S) (1000 Tons/yr) 

Volatile Organic NC Baseline+ 12 Baseline+ 31 Baseline + 31 Baseline + 31 Baseline + 50 Baseline + 16 Baseline + I I B<lscline + 31 
Compounds 
(VOCs) (Tons/yr) 

Nitrogen Oxides NC Baseline + 43 Baseline + I I 5 Baseline + l I 5 Baseline+ 115 Baseline+ Ba~dine +63 Base line+ Baseline + 115 
(Tons/yr) 15,300 9.600 

Particulate Malter NC Baseline+ 0.9 Baseline+ 2 Baseline+ 2 Baseline+ 2 Baseline+ 4 Baseline+ I Baseline+ I Baseline+ 2 
<PM) (Tons/yr) 

Carbon Monoxide NC Baseline + 130 Baseline + 360 Baseline + 360 Baseline+ 360 Ba~eline + 590 Baseline+ 200 B~.:linc+ 130 B;~~el ine + 360 
(CO) (Tonslyr ) 

Sulfur Oxides NC Baseline Baseline Baseline Baseline Baseline + 59 Baseline Ba~eline + 37 Baseline 
(1000 Tons/yr) 

Energy Usage 

Electricity Usage l\'C Baseline Ba!ieline Baseline Baseline Baseline Baseline Baseline+ Ba~cline 
(1000 kW·hr/yr} (848,900} 

J<'uel Usage NC Baseline + 65 Baseline + 12 I Baseline+ 121 Baseline+ 121 Baseline + 290 Baseline+ 4 Baseline + 45 Baseline+ 12 I 
(1000 GallorL'i/yr) 
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Table 11-4. Air Emissions and Energy Use for Poultry Operations Under the Two Tier Structure (:!:500 AU) 
Regulatory Option 

NWQl Baseline Option I OptioD2 Optionl Option 4 Option SA Option 58 Option 6 Option 7 

Air Emissions 

Methane (CH 4) 70 70 70 70 70 26 27 70 70 
(Gg/yr) 

Carbon Dioxide 30 30 30 30 30 255 12 30 30 
(C01) (Gglyr) 

Nitrous Oxide 16 16 16 16 16 16 17 16 16 
(N10) (Gglyr) 

Anvnonia (NH3) 17 17 17 17 17 IS 14 17 19 
(1000 Tonstyr) 

Volatile Orgallic NC Baseline+ 3 Baseline+ 9 Baseline+ 9 Basel ine+ 9 Baseline+ 9 Baseline + 9 Baseline+ 9 Baseline + 9 
Compounds 
(VOCs) (Tonstyr ) 

Nitrogen Oxides NC Baseline+ 13 Baseline + 36 Baseline+ 36 Baseline + 36 B<tSeline + Baseline+ ]6 Baseline+ ]6 Baseline + 36 
(Ton...,yr) 3.000 

l'arlifulak !\(attn :'\(' Ba~clinc.,. 0 Baseline+ I Baseline+ I Ba~eline + l Baseline+ I Ba~eline +I Baseline+ I Baseline+ I 
tl':\lltlunv•rl 

t ·arh .. n :\lunu~id~ NC B:..~dlll<!.,. .tl Baseline + 110 Baseline + 110 Baseline + 110 Baseline + 110 Baseline+ 110 Baseline + II 0 Baseline + 110 
<( IIIli tti~V~ rJ 

1-:n•·rt:) l ·~t:c 

U cctricity Usage NC Baseline Baseline Baseline Baseline Ba~eline Baseline B<tSelinc B~line 
(kW-hrtyr ) 

11uel Usage NC Baseline+ Baseline+ Baseline+ Baseline+ Baseline + Baseline+ Baseline+ Baseline+ 
( IOO!J Gallonslyr) 427 1.253 1.25] 1,253 1,253 1.253 1,253 1,253 
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Table 11-5. Air Emissions and Energy Use for Beef Operations Under the Three· Tier Structure (Includes Heifers) 
Regutatory Option 

l\'WQI Baseline O ption 1 Option 2 Option 3 OptiOD4 Option SA Option SB O ptionfi Option 7 

Air Emissions 

Methane (CII,) 70.20 67.32 67.32 67.32 67.32 90.52 67.32 67.32 
(Gflyr) 

Carbon Dioxide 30.08 28.85 28.&5 2885 28.85 38.79 28.85 28.85 
(CO,) (Gglyr) 

Nitrous Oxide 32.55 32.54 32.54 32.54 32.54 47.56 32.54 32.54 
(N10) (Gg/yr) 

Total Kjeldbl 660580 657464 653382 653382 653382 653382 653382 649063 
Nitrogen (TKN) 
(Tonslyr) 

Ammonia 5624tl4 563461 563461 563461 56346 1 872675 563461 550052 
(NH.J (Tons/yr) 

Volalile Or ganic NC Baseline+ Baseline + 282 Baseline + 282 Baseline + 282 Baseline + 74 Ba.seli ne + 282 Baseline+ 
Compounds 234 282 
(VOCs) (Tons/yr) 

Nitrogen Oxides NC Bast:line + Baseline+ Baseli ne+ Basc:line + 1086 Baseline + 286 B:>seline + Baseline + 
(NOx) (Tons/yr ) 901 1086 1086 1086 1086 

Parlirulale M alter NC Baseline+ 18 Baseline + 22 Baseline + 22 Baseline + 22 Baseline+ 6 Baseline + 22 Baseline + 22 
(PM) (Ton.9yr) 

Carbon Monoxide NC Baseline+ Baseline+ Baseline+ Baseline + 3367 B:~Seline + 889 Ba~Jine + Baseline + 
(CO) (Tonslyr) 2794 3367 3367 3367 3367 

Energy Usage 

Eleclricity Usage NC Baseline+ Baseline+ Baseline+ Baseline+ Baseline+ Baseline+ Baseline+ 
(kW-hr/yr) 26801558 21106406 2 1706406 21706406 2 1706406 2 1706406 2 1706406 

l<'uel Usage NC B01seline + Baseline+ Baseline + Baseline+ Base line + Basel ine+ Baseline+ 
(gallons/yr) 1909749 2300912 2300970 2300970 409593 2300996 2300912 
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Table 11-6. Air Emissions and Energy Use for Dairy Operations Under the Three-Tier Structure 
Rtgulatory Option 

NWQI BaseUne Option I Option 2 Option3 Option 4 Option 5A Option 58 Option6 

Air ~!:missions 

Met11a~te (CHJ 213.87 136.19 136.19 136.19 136.19 161 64 I I 12 
(Gglyr) 

Carbon Dioxide 91.66 58.37 58.37 58.37 58.37 69.27 1290 
(C01) (Gg/yr) 

Nitrous Oxide (N10) 4 .17 7.56 7.56 7.56 7.56 23-07 7.56 
(Gg/yr) 

Total Kjeldbl 159703 153360 151810 151810 151810 151810 1518\0 
Nitrogen (TKN) 
(Tunslyr) 

Ammonia (NHJ 218368 221407 221407 221407 221407 258543 207969 
(Tonslyr) 

Voliltile Organic NC Baseline + 211 Baseline + 178 Baseline+ 178 Baseline+ 178 B a_..el ine + Baseline+ 242 
Compounds (VOCs) 192 
(Tons/yr) 

Nitrogen Oxides NC Baseline + 81 J Baseline + 69 1 Baseline+ 691 Baseline + 69 I Baseline+ Baseline + 4377 
(1'\0x) (Tonslyr) 741 

Particulate Matttr NC Baseline + 16 Baseline + 14 Baseline+ 14 Baseline + 14 Baseline + 15 Baseline+ 14 
{PM) <Tonslyr) 

Carbon Monoxide NC Baseline+ Baseline + Baseline+ Baseline+ Baseline + Baseline + 2647 
(CO) (Tonslyr) 2516 2143 21 43 2143 2296 

F.ner gy Usage 

Electricity Usage NC Baseline+ B~line+ Baseline + Baseline+ Baseline+ Baseline+ 
(kW-hr/yr) J 1074220 16066951 16066951 1606695 1 16066951 ( 1.139,200,000} 

Furl Usage NC Baseline+ Baseline+ Baseline+ Baseline+ Baseline + l:lascline + 
(Gallons/yr) 17192511 1464917 1464917 1464917 1477361 1440274 

Option 7 

136 19 

58.37 
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Table 11-7. Air Emissions and Energy Use for Swine Operations Under the Three-Tier Structure 
Regulatory Oplion 

NWQI Baseline Option I Option 2 Option3 Option4 Option SA Option 58 Option6 

Air F..mlssions 

Methane (CH.> 256.32 256.32 256 32 256.32 2.16.32 100.84 167 74 139 59 
(Ggfyr) 

, C.arboo Dioxide 109.85 109.85 109.85 10985 109.85 141.79 71.89 62.90 

1 (CO,) (Gg/yr) 

Nitrous Oxide 0 .46 0.46 0.46 0.46 0.46 0.28 0.46 0 .'\2 
(NlO) (Gg/yr) 

Total Kjeldhl 57143 56753 56663 56663 56663 56831 23779 41 891 
Nitrogeo (TKN) 
(Ton.slyr) 

Anunonia II 5346 115346 115346 115346 115346 101 3 12 82276 11 )346 
(NU>) (Tonslyr) 

Hydrogen Sullide 64511 64511 64511 64511 645 11 0 10570 0 
(1115) (Ton~yr) 

Volatile Organic NC Baseline + II Baseline + 28 Baseline + 28 Baseline + 28 Baseline+ 28 Baseline+ 16 Ba:;cl ine + I I 
Compounds 
(VOCs) (Ton<Jyr) 

Nitrogen Oxides NC Baseline + 42 Baseline+ 109 Baseline + 109 Baseline+ 109 Baseline+ Baseline+ 6 1 Baseline + 9554 
(NOx·N) (Tonslyr) 14 143 

Particulate Mauer NC Baseline+ Baseline+ 2 Baseline+ 2 Baseline + 2 Baseline+ 2 Baseliue + l Ba:;eline + 0.84 
(I'M) (Tons/yr) 0.88 

Carbon Monoxide NC Baseline+ 129 Baseline + 338 Baseline + 338 Ba:;eline + 338 Ba:;elinc + 338 Baseline + 189 Baseline+ 126 
(CO) (Tonslyr) 

Sulrur Olddes NC Baseline Baseline Baseline Bauline Baseline+ Baseline Baseline+ 
(So"·S) (l'onslyr) 54525 36961 

Energy Usage 

Elect.ricily Usage NC Baseline Baseline Baseline Baseline Baseline Baseline Baseline + 
(kW-hr/yr) (l:\48.900.000) 

t•ud Usage NC Baseline+ Baseline+ Baseline+ Buselinc + Baseline+ Baseline+ Ba~elinc + 
(<iallonslyr) 6 1940 111033 111033 111033 11 0122 35?7 41082 

Option 7 

256.32 

\09.85 
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I Table 11-8. Air Emissions and Energy Use for Poultry Operations Under the Three-Tier Structure 
Regulatory Option 

NWQI Baseline Option 1 Option2 Option 3 Option 4 Option SA Option 58 Option 6 

Air Emissions 

Methane (CHJ 67.19 67.19 67.19 67.19 67.19 25.79 26.63 67.19 
(Gglyr) 

Carbon Dioxide 28.79 28.79 28.79 28.79 28.79 239.24 11.41 28.79 
(COJ (Ggtyr) 

Nitrous Oxide 16.30 16.30 16.30 16.30 16.30 16.27 16.80 16.30 
(NlO) (Gglyr) 

Total Kjeldhl 341627 340325 329444 329444 329444 329444 45285 329444 
Nitrogen (TKN) 
(Tons/yr) 

Ammonia 16507 16507 16507 16507 16507 14191 14485 16507 
CNH1) (Tonslyr) 

Volatile Organic NC Baseline + 3 Baseline + 7 Baseline+ 7 Baseline + 7 Baseline+ 7 Baseline + 7 Baseline + 7 
Compounds 
(VOCs) (Tons/yr) 

Nitrogen Oxides NC Baseline + 10 Baseline + 27 Baseline + 27 Baseline + 27 Baseline+ Baseline+ Baseline+ 27 
(NOx-N) (Tonslyr) 2343 27 

Particulate Matter NC Baseline+ Baseline+ 1 Baseline+ l Baseline+ I Baseline+ t Baseline+ I Baseline+ I 
(PM) (Tonslyr) 0.21 

Carbon Monoxide NC Baseline+ 32 Bas.eline + 82 Baseline + 82 Baseline + 82 Baseline+ 82 Baseline+ Baseline + 82 
(CO) (Tonslyr) 82 

Energy Usage 

Eleclricily Usage NC Baseline Baseline Baseline Baseline Baseline Baseline Baseline 
(kW-hrfyr) 

Fuel Usage NC Baseline+ Baseline+ Baseline+ Baseline + Baseline+ Baseline + Ba5eline + 
(Gallons/yr) 314265 893365 893365 893365 - 893365 893365 893365 

- --- --~ ~-
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67 .19 

28.79 

16.30 

329444 

18003 

Baseline+ 7 

Baseline+ 
27 

Baseline+ 1 

Baseline+ 
82 

Baseline 

Baseline+ 
893365 

~ 
~ 
~ 

"'" 

'"r1 
~ 
Q. 
~ ., 
~ 

llC 
CD 

OQ 
;;· -CD ., 
< 
~ 
Ol 
CJ) 

z 
0 

<!) --":r::l .... 
p: 
P> 
'< 

';;' 
t:l 
,:::: 

~ 
..... 
~ 
N 
0 
0 ..... 
--""d ..., 
0 
'0 
0 

"' (!) 
p.. 

~ 
CD 

"' 

Electronic Filing - Received, Clerk's Office : 01/30/2014 - PC# 3031 



Federal Register I Vol. 66, No. 9 / Friday, January 12, 2001 / Proposed Rules 3115 

3. Energy Impacts 

The proposed regulatory options may 
result in increased energy use for 
operations that currently do not capture 
their runoff or other process wastewater. 
These operations would uoed to capture 
the feedlot runoff, divert it to a waste 
management system, and use this 
wastewater for irrigation or dispose of it 
by some alternative means. 

For the land application areas, the 
proposed regulatory options assume all 
CAFOs will apply their manure 11nd 
wastewater using agricultural 
application rates. In many instunces this 
mAans that facilities would have to limit 
the amount of manure applied to the 
land which may result in decreased 
energy usage at the CAFO. However, 
total energy requirements for land 
application increase under all options 
due to the increased transportation of 
waste off-site. Additional energy is also 
required to operate composting 
equipmtmt. and at swine CAPOs to 
operate recirculating pumps to reuse 
lagoon effluent as flush water. 

Option 6 includes the use of 
anaerobic digesters with energy 
recovery to manage animal wasta for 
large dairy and swine operations. 
Digesters require a continuous input of 
en11rgy to operate the holding tank mixer 
and an engine to convert captured 
methane into energy. The energy 
required to continuously operate these 
devices, as well as the amount of energy 
generatod by the system, have been 
determined from the Farm Ware model , 
which was also used for estimating 
compliance costs. Under Option o, EPA 
anticipates 11 net decrease in electricity 
use due to the energy savings from 
methane recovery. 

B. Quantitative and MonP.tized Benefits 

In addition to costs and impacts, EPA 
11lso estimated tbe environmental and 
human health benefits of today's 
proposed requirementa. Benefits 
identified as a result of this proposed 
rule are associated with improvements 
in water quality. 

EPA is nut currently able to evaluate 
all human health and ecosystem 
benefits associated with water quality 
improvements quantitatively. EPA is 
even more limited in ita ability to assign 
monetary values to these benefits. The 
economic benefit values described 
below and in the "Environmental and 
Economic Benefits of the NPDES/ELC 
CAFO Rules" {Benefit Report) should be 
considered a subset of the total benefits 
of thi11 rule and should be evaluated 
along with descriptive assessments of 
benefits and the acknowledgment that 
even the11e may fall short of the real
world benefits th11t may result from this 
rule. For example, the economic 
valuation considers the effects of 
nitrogen, phosphorous, pathogens and 
sediment but does not evaluate the 
economic imp11cts of metals or 
hormones which can produce 
significant adverse environmental 
impacts. 

Within these confines, EPA analyzed 
the effects of current water discharges 
and assessed the benefits of reductions 
in these discharges resulting from this 
proposed rllgulation. Tho CAFO 
industry waste effluents contain 
pollutants that, when discharged into 
freshwater and e11tuarine ecosystems, 
may alter aquatic habitats, affect aquatic 
life, and adversely affect human health. 

For this proposed rule, EPA 
conducted four benefit s tudies to 

estimate the impacts of controlling 
CAFO manure. The first study is a 
national water quality model (National 
Water Pollution Control Assessment 
Model) that t~stimates runoff from land 
application areas to rivers, streams, 
lakes and impoundments in the U.S. 
This study estimates the value Kociety 
places in improvements in surface w11ter 
quality 11ssociated with the different 
regulatory acenarios. Another study 
examines the expected improvements in 
shellfish harvesting as a result uf CAFO 
regulation. A third study looks at 
incidences of fish kills that are 
attributed to animal feeding operations 
and estimates the cost of replacing the 
lost fish stocks. A fourth study estimates 
the benefits associated with reduced 
groundw1:1t11r contamination. Each of 
these studies is described below. 

1. Benefit Scenarios 

There are eight benefit scenarios 
under consideration, four scenarios (1, 
2/3, 4a and 4b) using a nitrogen 
application rate and the same 4 
scenarios using a phosphorus 
application rate. Scenarios 1 ~1.-. have a 
three-tiered structure similar to tbe 
current rule. Tier 1 is 1,000 AU and 
greater; Tier 2 is 300-999 AU; Tier 3 
is less th11n 300 AU. Scenarios 4a and 
4b have a two-tiered structure. Under 
Scenario 4a, Tier 1 is 500 AU and 
greater; Tier 2 is less than 500 AU. 
Under Scenario 4b, Tier 1 is 300 AU and 
gre-ater; Tier 2 is Jess than 300 AU. EPA 
is co-proposing a two-tier and a three
tier structure (phosphorus-Scenario 'I~ 
and Phosphorus-Scenario 4a). Table 
11-9 summarizes the regulatory 
scenarios considered in the benefits 
analysis. 

TABLE 11-9.-REGULATORY SCENARIOS CONSIDERED IN THE BENEFITS ANALYSIS 

Regulatory scenario NPDES revisions 

Baseline ........................................... CAFOs include any AFO with over 1,000 AUs, as well as AFOs with 
300 or more AUs that meet certain requirements. 

Nitrogen-Scenario 1 ...................... Baseline scenario plus dry poultry and immature swine and heifer op-
erations. 

Nitrogen-Scenario 213 ................... New NPDES conditions for identifying CAFOs among AFOs with 
300-1000 AUs, plus dry poultry and immature swine and heifer op
erations. 

Nitrogen-Scenario 4a .. ............ ... ... CAFOs include all AFOs with 500 or more AUs, plus dry poultry, im-
mature swine and heifer manure operations. 

Nitrogen-Scenario 4b .... .... ..... .... .. . CAFOs include all AFOs with 300 or more AUs, plus dry poullry, im-
mature swine and heifer operations. 

Phosphorus Scenario 1 ........ ...... ..... Baseline scenario plus dry poultry and immature swine and heifer op-
erations. 

Phosphorus Scenario 213* . ............. New NPDES conditions for identifying CAFOs among AFOs with 
300-1000 AUs, plus dry poultry and immature swine and heifer op
erations. 

Phosphorus Scenario 4a• ............... CAFOs include an AFOs with 500 or more AUs, plus dry poultry. im-
mature swine and heifer operations. 

Effluent guidelines revisions 

Manure application not regulated. 

Nitrogen-based manure applica
tion. 

Nitrogen-based manure applica
tion. 

Nitrogen-based manure applica
tion. 

Nitrogen-based manure applica
tion. 

Phosphorus-based manure appli
cation. 

Phosphorus-based manure appli· 
calion. 

Phosphorus-based manure appli
cation. 
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TABLE 11-9.-REGUL.ATORY SCENARIOS CONSIDERED IN THE BENEFITS ANALYSIS-Continued 

Regulatory scenario NPDES revisions Effluent guidelines revisions 

Phosphorus Scenario 4b .... ............. CAFOs include all AFOs with 300 or more AUs, plus dry poultry, im- Phosphorus-based manure appli-
mature swine and heifer operations. calion. 

• Proposed scenarios. 

EPA has developed a model facility 
analysis to assess changes in pollutant 
loadings under baseline conditions and 
proposed regulatory scenarios. First, the 
analysis disaggregates the universe of 
AFOs according to a suite of 
characteristics directly affecting manure 
generation, manure management, and 
pollutant loadings. AFOs are then 
grouped into five geographic regions. 
Within each geographic region, EPA 
defines model facilities by production 
sector, subsector, and size (number of 
animals). 

EPA then calculates manure 
production and the associated 
prorluc:tion of pollutants for each model 
facility. EPA multiplies the number of 
animal units per modHl facility by U1e 
manure production pe1· animal unit to 
delermine total manure production. 
EPA then calculates total generation of 
nutrients based on the typical pollutant 
concentrations per unit of n~coverable 
manure for each animal type. 

The core modeling anolysis focuses 
on land application pradices for each 
model facility and the capacity for soil 
and crop removal of nutrients applied to 
the land.1 EPA divides the total nitrogen 
ond phot;phorus generated in manure by 
the average total acreage available for 
land application for an operation in the 
given region, size class, and production 
sector. The ratio of nutrients applied to 
crop nutrient requirements provides a 
measure of the excess nutrients applied 
in the manure. This in turn forms the 
foundation for loadings analyses of 
regu Ia tory scenarios that call for 
adherence to agronomic rates of nutrient 
application. 

EPA models "edge-of-field" loadings 
(i.e., pollutant loadings at the boundary 
of the model facility) using the 
Groundwater Loading Effects of 
Agricultural Management Systems 
(GLEAMS) model. This field-scale 
model simulates hydrologic transport, 

·•In addition to modeling luaclings hased on 
mHIIIII'" appli~ation, EPA develops two 

erosion, and biochemical processHs such 
as chemical transformation and plant 
uptake. The model uses information on 
soil characteristics and climate, along 
with nutriHnt production data, to model 
losses of nutrients in surface runoff, 
sediment, and groundwater leachatH. 
Loadings are modeled for the pre- and 
post-regulatory scenarios to estimate 
changes in loadings attributable to the 
proposed standards. 

Finally, EPA extrapolates from the 
model facilities to develop national 
estimates of baseline and post
regulatory pollutant loadings from 
AFOs. Using the USDA Census of 
Agriculturo, EPA determinHs the 
number of operations that raise animals 
under confinement. Then, EPA 
determines the number of CAFO:; based 
on opHrations that are defined as CAFOs 
and smaller operations that are 
designated as CAFOs hat;Hd on site
specillc conditions, as established by 
the permitting authority. Finally, AFOs 
and CAFOs by region are placed into 
<:ounties {and eventually watersheds) 
using published county level Census 
data. Therefore, the end product of the 
GLEAMS modeling is a spatial 
distribution of aggregated edge-of-field 
loadings that can be used in the water 
quality modeling and benefits 
monetization process described below. 

National Surface Water Pollution 
Study. The Nationol Water Pollution 
Control AssHssment Model (NWPCAM) 
was employed to estimate national 
economic benefits to surface water 
quality resulting from implementation 
of various scenarios for regulating 
CAFOs. NWPCAM is a national-scale 
water quality model for simulating the 
water quality and economic benefits 
thal can result from various water 
pollution control policies. NWPCAM is 
designed to characterizH water quality 
for the Nation's network of rivers and 
streams, and, too more limited extent, 

complementary analyses to ~<xamille In•• lings from 
storag .. stru~tures and feedlots. 

its lakes. Using GLEAMS output data, 
NWPCAM is able to translate spatially 
varying water quality changes resulting 
from different pollution control policies 
into terms that reflect the value 
individuals place on water quality 
improvements. In this woy. NWPCAM is 
capable of deriving economit.: benHfit 
estimates for scenarios for regulating 
CAFOs. 

NWPCAM estimates pollutant 
loadings to the strHam (nitrogen, 
phosphorous, metals, pathogens and 
sediment) for each regulatory scenario. 
These loadings by scenario (NWl'CAM 
output) are used as input to the other 
studies. Thus, all stream loading 
estimates arH rlerivHd from NWPCAM. 

1. NWPCAM Loading reductions 

Table 11-10 shows the estimated 
pollutant rHduction for nitrogen, 
phosphorus, fecal coliform, fecal 
streptococci, and sediment for each of 
the five NPDES rHgulatory scenarios 
based on either nitrogen or phosphorus 
manure land application. Nitrogen 
reductions range from 14 million to 33 
million kgs per year; phosphorus ranges 
from 35 million to 59 million kgs per 
year; fecal coliform from 26 billion to 38 
billion colonies per year; fecal 
streptococci from 37 to 65 billion 
mlonies pe1· year; and sediment from 0 
kgs to 38 million kgs per year. 

The proposed Phosphorus-Scenario 
213 shows a reduction of 30 M kg (66M 
lbs) of nitrogen, 54M kg (119M lbs) of 
phosphorus, 34 billion colonies of fecal 
coliform, 60 billion colonies of fecal 
strep, and 35B kg (77B lbs) of sediment. 
Phosphorus-Scenario 4a shows a 
reduction of 29 million kg (64M lbs)of 
nitrogen, 52 million kg (115 M lhs) of 
phosphorus, 32 billion and 58 billion 
colonies of fecal coliform and fecal 
streptococci, respectively and 34 billion 
kg (75B lhs) of sediment to our nation's 
waters each year. 
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TABLE 11-10.-POLLUTANT REDUCTION BASED ON NITROGEN OR PHOSPHORUS MANURE APPLICATION RATES BY 
NPDES SCENARIO 

Nitrogen 
(million 

kg) 

Nitrogen--Scenario 1 .................................................................................................. . 14 
Nitrogen-Scenario 2/3 ............................................................................................... . 16 
Nitrogen--Scenario 4a ................................................................................................ . 15 
Nitrogen--Scenario 4b ................................................................................................ . 18 
Phosphorus-Scenario 1 ............................................................................................ . 25 
Phosphorus--Scenario 2.13" ........................................................................................ . 30 
Phosphorus- Scenario 4a• ...................................................................................... .. 29 
Phosphorus--Scenario 4b .......................................................................................... . 33 

•proposed scenarios. 

fn addition, EPA estimated loadings 
reductions to surface waters for variou!l 

metals found in manure: zinc, copper, 
cadmium, nickel and lead. The range of 

Phos- Fecal Fecal Sediment 
phorus Coliform Strep (bil- ~billion 
(million (billion lion colo- billion 

kg) colonies) nies) kg) 

35 26 37 0 
45 31 45 0 
42 29 44 0 
48 34 47 0 
42 29 50 26 
54 34 60 35 
52 32 58 34 
59 38 65 38 

loadings reductions is shown in Table 
11- 11. 

TABLE 11- 11 .-RANGE OF METAL LOADING REDUCTIONS ACROSS SCENARIOS 

Metal low (kg) high (kg) 

Zinc ................................................................................... ... .. .................. 10 M ............................................... 19M 
Copper ..................................................................................................... 546 K ............................................. 1,051 K 
Cadmium .. ............ .. .. ............................................................................... 23 K ... .. ................ ........ ... .. .. ..... ...... 39 K 
Nickel ....................................................................................................... 219 K ............................................. 418 K 
Lead ......................................................................................................... 395 K ............................................. 777 K 

Table 11-12 is a list of metals and 
load reductions per year for the 
proposed scenarios. 

TABLE 11- 12.-METAL LOADING REDUCTIONS FOR SCENARIO 2/3- SCENARIO 4A 

Metal Kilograms• 

Zinc .................. ~ ..................... -............................................................... 18 million/17 million. 
Copper .................................................................................. .................... 1 million/695 thousand. 
Cadmium ............. -.................................................................................... 37 thousand/35 thousand. 
Nickel ........................................................................................................ 400 thousand/345 thousand. 
Lead .......................................................................................................... 740/690 thousand. 

•rounded to the nearest 1 0. 

The methods used to develop these 
loading reduction estimates are outlined 
in detail in the Environmental and 
Er.onomic Benefits of the NPDES/ELG 
CAFO Rules. 

2. Monetized Benefits 

a. National Water Pollution Control 
Assessment Model {NWPCAM). 
Economic benefits associated with the 
various AFO/CAFO scenarios are based 
on changes in water quality use-support 
(i.e .. boatable, fishable, swimmable) and 
the population benefitting from the 
changes. Benefits are calculated stHte
by-state at the State (local) scale as well 
as at the national level. For each State, 
benefits at the local-scale represent the 
value that the State population is 
willing to pay for improvements to 
waters within the State or adjoining the 
State. For each State, benefits at the 

national-scale repre11tmt. the value that 
the State population is willing to pay for 
improvements to waters in all other 
states in the continental United States. 

Based on the NWPCAM analysis, the 
total national willingness-to-pay (WTP) 
benefits at the local-scale for all water 
quality use-supports ranged from 
approximately $4.3 million (1999 
dollars) for the least stringent scenario 
to $122.1 million for the most stringent 
scenario. The total national WTP 
benefits at the national-scale for all 
water quality use-supports ranged from 
approximately $0.4 million (1999 
dollars) for the least stringent scenario 
to $22.7 million for the most stringent 
scenario. Total WTP benefits (i.e., sum 
of local-scale and national-scale) for all 
water quality use-supports ranged from 
approximately $4.9 million (1999 
dollars) for the least stringent scenario 

to $145 million for the most stringent 
scenario. 

Table 11-13 summarizes the res\llting 
estimates of economic benefits for each 
of the si.x regulatory scenarios analyzed. 
El'A estimates that the annual benefits 
of Phosphorus-Scenario 2/3 is 
approximately $12 7 million per year; for 
Phosphorus- Scenario 4a is $108 
million per year. 

TABLE 11- 13.- ECONOMIC BENEFIT 
OF ESTIMATED IMPROVEMENTS IN 
SURFACE WATER QUALITY 

(In millions of 1999 dollars! 

Regulatory scenario 

Nitrogen--Scenario 1 ...... ........ . 
Nitrogen-Scenario 2/3 ........... . 
Nitrogen-Scenario 4a ........... .. 

Annual 
benefits 

$4.9 
6.3 
5.5 
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TABLE 11-13.-ECONOMIC BENEFIT 
OF ESTIMATED IMPROVEMENTS IN 
SURFACE WATER QUALITY-Contin
ued 

[In millions of 1999 dollars] 

Regulatory scenario 

Nitrogen-Scenario 4b ........... .. 
Phosphorus-Scenario 1 ......... . 
Phosphorus-Scenario 2/3* .... . 
Phosphorus-Scenario 4a• ..... . 
Phosphorus-scenario 4b ....... . 

*Proposed scenarios. 

Annual 
benefits 

7.2 
87.6 

127.1 
108.5 
145.0 

b. She//fish Beds. Pathogon 
contamination of coastal watHrS is a 
leading cause of shellfish bed harvest 
restrictions and closures. Sourr:Hs of 
pathogens includH runoff from 
agricultural land and activities. Using 
The 1995 National Shellfish Registt~r of 
Classified Growing Waters (shellfish 
register) published by the National 
Oceanic and Atmospheric 
Administration (NOAA), EPA estimated 
the possible improvements to shellfish 
bP.d harvesting rluH to expected 
pathogen reductions of each regulatory 
scenario. 

First, EPA characterized the baseline 
annual shellfish bed loadings. Then, 
EPA estimated the area of shellfish
growing waters for which current 
loadings are harvHsted. For the third 
step, EJ>A calculated the average annual 
per-acre yield of shellfish form 
harvested waters. Next, EPA estimated 
U1e area of shellfish-growing waters that 
are currently unharvested as a result of 
pollution from AFOs. From this, EPA 
calculated the potential harvest of 
shellfish from waters that are currently 
unharvestHrl a~ a result of pollution 
from AFOs. Estimates for all scenarios 
range from $1.8 million to $2.9 million. 
Phosphorus-ScHnariu3 is $2.7 million 
and Phosphorus-Scenario 4a is $2.4 
million. 

c. Fishkills. Episodic fish kill events 
resulting from spills, manure runoff, 
and other discharges of manure from 
animal waste feeding operations 
continue to remain a serious problem in 
the United ~tatP.s. The impacts from 
these incidents range from immediate 
and dramatic kill events to less dramatic 
but more widespread events. Manure 
dumped into and along the West Branch 
of the Pecatonica River in Wisconsin 
resulted in a complete kill of 
small mouth bass. catfish, forage fish, 
and all but U1e hardiest insects in a 13 
mile stretch of the river. Less immediate 
catastrophic impacts on water quality 
from manure runoff, but equally 
important, are increased algae growth or 
algae blooms which n-1move oxygen 

from the water and may result in the 
death of fish. Manure runoff into a 
shallow lake in Arkansas resulted in a 
heavy algae bloom which deplHtHd the 
lake of oxygen, killing many fish. 

Fish health and fish kills are an 
indication of water quality. If fish 
cannot survive or are sick in their 
natural habitat then the public may 
view the water as unsuitable for 
recreational activities and fish unlit lor 
human consumption. Parts of thP. 
Eastern Shore of the United States have 
been plagued with problems related to 
pfiesteria, a dinoflagellate algae that 
exist in rivers at all times, but can 
transform itself into a toxin that cats 
fish. Fish attacked by pfiesteria have 
lesions or large, gaping holes on them as 
their skin tissue is broken down; the 
lesions often result in death. The 
transformation of pfiesteria to the toxic 
form is believed to bP. the rHsult of high 
levels of nutrients. Fish kills related to 
pfiesteria in the Neuse River in North 
Carolina have been blamed on the 
booming hog industry and the 
associated waste spills and runoff from 
the hog farms. 

TherH is t•relimina.ry evidence lhal 
suggests that there are human health 
problems associated with exposure to 
pfiesteria. As a rosult, people most 
likely would limit or avoid recreational 
activities in waters with pfiesteria
related llsh kills. The town of New Bern, 
a popular summer vacation spot along 
the Neuse River in North Carolina, was 
concerned about a decline in tourism 
after several major fish kills in the 
summer of 1995. Not only were fish 
killed, people became sick after 
swimming or fishing in the waters. 
People swimming in the waters reported 
welts and sores on their body. Summer 
camps canceled boating classes and 
children were urged to stay out of the 
water. Fishing boats were concerned 
about taking people fishing on the river. 
People were warned not to eat fish that 
were rlisHased or sick. At one point, 
aller seeing miles and miles of doad 
fish, a top environmental official issued 
a warning urging people not to swim, 
fish, or boat in thH fish-kill zone. Many 
blame the heavy rainfall which pumped 
pollutants from overflowing sewage 
plants and hog lagoons into the river, 
creating algae blooms, low oxygen and 
pfeistHria outbreaks as the cause of tl1e 
fish kills. 

Reports on fish kill events in the 
United States were collected by the 
Natural RHsources De1Emse Council and 
tl1e Izaak Walton League. Ninetcon 
states reported information on hh;torical 
and r:urrent fish kills. Using these data, 
EPA estimated the benefits related to 
reduced fish being killHd for Hach 

regulatory scenario. At a seven percent 
discount rate, benefits range from $2 
million to $42 million. Benefots for 
Phosphorus-Scenario 3 range from 
$2.4 million to $30.n million; for 
Phosphorus-Scenario 4a, from $2.8 
million to $a4.5 million. 

d. Groundwater Contamination. 
CAFOs can contaminate groundwater 
and thHrHhy <:a use health risks and 
welfare losses to people relying on 
groundwater sources lor their potable 
supplies or other uses. Of particular 
concem are nitrogen and other animal 
waste-related contaminants (originating 
from manul'e and liquid wastes) that 
leach through thH soils and U1e 
unsaturated zone and ultimately reach 
groundwaters. Nitrogen loadings 
convert to elevated nitrato 
concentrations at household and 
community system wells, and elevated 
nitrate levels in turn pose a risk to 
human health in households with 
private wells (nitrate levels in 
community wells are regulated to 
protect human health). The proposed 
regulation will generate benefits by 
reducing nitrate levels in housohold 
wells, and there is dear empil'ical 
evidence that households have a 
positive willingness to pay to reduce 
nitrate concentrations in their water 
supplies. 

The federal health-based National 
Primary Orin king Water Standarrl for 
nitrate is 10 mg/L, and this Maximum 
Contaminant Love] (MCL) applies to all 
Community Water Supply systems. 
Households relying on private wells are 
not subject to the federal MCL for nitrate 
but levels abovH 10 mg/L are considered 
unsafe for sensitive subpopulations 
(e.g., infants). Several economic studies 
indicate a considerable WTP by 
householrls to rerlu«:H the likelihood of 
nitrate levels exceeding 10 rng/L (e.g., 
$448 per year per household (Poe and 
Bishop, 1991)). There also is evidence of 
a positive household WTP to reduce 
nitrate levels even when baseline 
concentrations are considerably below 
the MCL (approximately $2 per mg/L of 
reduced nitratH concentration 
(Crutchfield eta/., 1997, De Zoysa, 
1!:195)). 

Based on P.XtHnsivH U.S. Geologic 
Survey (USGS) data on nitrate levels in 
wells throughout the country, an 
empirical model was developed to 
predict how each regulatory option 
would affect the rlistribution of nitrate 
com:entrations in household wells. 
Table 11-14 indicates the number of 
household wHlls that are estimated to 
have baseline (i.e., wiUwut regulation) 
concentrations above 10 mg/L and that 
will have these concentration reducHd 
to levels below the MCL for each option. 
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Also shown are the households with 
predicted nitrate lovels that are below 
the MCL at baseline, but that will 

experience further reductions in nitrate 
levels due to the proposed regulation. 

TABLE 11- 14.-REDUCTION IN HOUSEHOLDS EXCEEDING MCL AND MG/L OF NITRATE IN WELLS 

Regulatory Scenario 

Reduction, from 
baseline. in # 

households ex
ceeding 10 mg/L 

Total number of 
mg/L reduced in 

wells at 1-10 
mg/L baseline 

Baseline# of households affected ...•.............................................................................................................. 1,277,137 
152,204 
152,204 
161,364 
161,384 
161,384 
161,384 
165.974 
165,974 

6,195,332 
Nitrogen-Scenario 1 ..................................................................................................................................... . 961,741 

1,007,611 
1,166.423 
1,186,423 
1,103,166 
1,159,907 
1,374,990 
1,374,990 

Nitrogen-Scenario 213 .................................................................................................................................. . 
Nitrogen-Scenario 4a .................................................... ~ .................... - .................................................... .. 
Nitrogen-Scenario 4b ......................................................................................... : ......................................... . 
Phos.-Scenario 1 .......................................................................................................................................... . 
Phos-Soenario 2/3* ...................................................................................................................................... . 
Phos-Scenario 4a' ...................................................................................................................................... .. 
Phos-Scenario 4b ................................................. , ....................................................................................... . 

• Proposed scenarios. 

The monetized benefits of thtlse 
nitrate concentration reductions is 
estimated to be $49.4 million per year 
for Phosphorus-Scenario 2/3, as shown 
in Tab!~:~ 11-15. The total benefits ofthis 
scenario consist of $47.8 million for the 
households that have nitrate levels 
r~:~duced to below the MCL from baseline 
concentrations above 10 mg!L. plus an 

additional $1.5 million for those 
households with nitrate reductions 
relative to baseline levels below thH 
MCL. The monetized benefits of these 
nitrate concentration reductions is 
estimated to be $51.0 million per year 
for Phosphorus-Scenario 4a. The total 
benefits of this option consist of $49. 2 
million for the households that have 

nitrate levels reduced to below the MCL 
from baseline concentrations above 10 
mg/L, plus an additional $1.7 million 
for those households with nitrate 
reductions relative to baseline levels 
below the MCL. The household benefits 
of the other options are also shown in 
the table, and range from $46.4-$50.1 
million per year. 

TABLE 11-15.-ANNUALIZED MONETARY BENEFITS ATIRIBUTABLE TO REDUCED NITRATE CONCENTRATIONS 

Regulatory scenario Total benefits 

Benefits from 
households ex
ceeding MCL at 

baseline 

Benefits from 
households be
tween 1 and 10 
mg/L at baseline 

Nitrogen-Scenario 1 ..................................................................................................... . 
Nitrogen-Scenario 2/3 ................................................................................................. ,. 
Nitrogen-Scenario 4a .................................................................................................. .. 
Nitrogen-Scenario 4b ................................................................................................... . 
Phosphorus-Scenario 1 ................................................................................................ . 
Phosphorus-Scenario 213• ........................................................................................... . 
Phosphorus-Scenario 4a* ........................................................................................... .. 
Phosphorus-Scenario 4b .............................................................................................. . 

• Proposed scenarios. 

$46,372,457 
46,432,250 
49,386,622 
49,386,622 
49,276,094 
49,352,058 
50,993,067 
50,993,067 

$45,118,603 
45,118,803 
47,840,089 
47,840,089 
47,840,089 
47,840,089 
49,200,732 
49,200,732 

$1.219,763 
1,276,293 
1,496,104 
1,496,104 
1,396,043 
1,465,648 
1,729,337 
1,729,337 

e. Total Benefit of Proposed 
Regulatory Scenario. Table 11-16 shows 
the annualized benHfits for each of the 
studies conducted. Table 11- 17 11hows 
the summary of annualized benefits for 
three discount rates (3, 5, and 7 
percent). The total monetized benefits 
for thi:; proposed rule are, at a 
minimum, $163 million for 

Phosphorus-Scenario 2/3 and $146 
million for Phosphorus-Scenario 4a, 
discounted at seven percent. At a thrt~ e 
porcent discount rate, the annualized 
benefits for Phosphorus-Scenario 3 are 
$180 million and for Phosphorus
Scenario 4a, $163 million. These 
represent the lower bound estimates for 
this analysis. The upper end of the 

range would include estimates for 
drink.ing water tr~:~atment plant cost 
savings, surface water improvements 
from nonboatable to boatable water 
quality conditions, and other benefits 
that we were unable to estimate at this 
time. W~:~ plan to include some of these 
monetized benefits in the final rule. 

TABLE 11-16.-ESTlMATED ANNUALIZED BENEFITS OF REVISED CAFO REGULATIONS 
(1999 dollars, millions] 

Regulatory Scenario 
Recreational Reduced Improved and non-use 

benefits fish kills shel1fishin9 

Nitrogen-Scenario 1 ............................................................................................. . 4.9 0.1-0.2 0.1-1.8 
Nitrogen- Scenario 2/3 .......................................................................................... . 6.3 0.1-0.3 0.2-2.4 
Nitrogen-Scenario 4a ........................................................................................... . 5.5 0.1-0.3 0.2-2.2 
Nitrogen-Scenario 4b .......................................................................................... .. 7.2 0.1- 0.3 0.2-2.6 

Reduced pri-
vale well con-

Ia m ination 

33.3-49.0 
33.3-49.1 
35.5-52.2 
35.5-52.2 
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TABLE 11-16.-ESTIMATED ANNUALIZED BENEFITS OF REVISED CAFO REGULATIONs-Continued 

[1999 dollars. millions] 

Recreational Reduced Improved Reduced pri-
Regulatory Scenario and non-use fish kills shellfishing vale well con-

benefits lamination 

Phosphorus-Scebarui 1 ........................................................................................ . 87.6 0.2-0.3 0.2-2.1 35.4-52.1 
Phosphorus-Scenario 2/3* ................................................................................... . 127.1 0.2-Q.4 0.2-2.7 35.4-52.1 
Phosphorus-Scenario 4a* .................................................................................... . 108.5 0.2-Q.4 0.2-2.4 36.6-53.9 
Phosphorus-Scenario 4b ...................................................................................... . 145.0 0.2-Q.4 0.2--3.0 36.6-53.9 

• Proposed scenarios. 

TABLE 11-17.-SUMMARY OF ANNUALIZED BENEFITS 
(1999 dollars, millions] 

Regulatory scenario 

Nitrogen-scenario 1 .................................................................................................................. . 
Nitrogen-scenario 2/3 .............................................................................................................. .. 
Nitrogen-scenario 4a ............................................................................................................... .. 
Nitrogen-Scenario 4b ................................................................................................................ . 
Phosphorus-Scenario 1 ........................................................................................................... .. 
Phosphorus-Scenario 213* ........................................................................................................ . 
Phosphorus-Scenario 4a* ......................................................................................................... . 
Phosphorus-Scenario 4b .......................................................................................................... . 

• Proposed scenarios. 

XII. Public Outreach 

A. lntrodur:tion and Overview 

EPA has actively involved interested 
parties to assist it in devoloping a 
protective, practical. cost-el'feclive 
regulatory proposal. EPA has provided 
many opportunities for input in this 
rulemaking process. EPA has met with 
various members of the stakeholder 
community op a continuing basis 
through meeting requests and 
invitations to attend meetings, 
conferences, and site visits. These 
meetings with environmental 
organizations, agricultural 
organizations, producer groups, and 
produ(:ers repre~enting various 
agricultural sectors have allowed EPA to 
interact with and receive input from 
stakeholdtlr~ about the Unified Strategy 
ami the NPDES and effluent limitations 
regulatory revisions. In addition, EPA 
convened a Small Business Advocacy 
Review Panel to address small entity 
concerns. EPA also sent an outreach 
package to and met with several 
national organizations representing 
State and local governments. More 
detailed information on EPA's public 
outreach is provided in the rulemaking 
record. 

B. joint USDA/EPA Unified AFO 
Strategy Listening Se.<~.<;ions 

In the fall of1998, EPA and USDA 
announced eleven public outreach 

meetings designed to allow public 
comment on the Draft Unified National 
AFO Strategy. The meetings were held 
in the following cities: Tulsa, 
Oklahoma; Harrisburg, Pennsylvania; 
Ontario, California; Madison, 
Wisconsin; Soattle, Washington; Des 
Moines, Iowa; Chattanooga, Tennessee; 
Indianapolis, Indiana; Fort Worth, 
Texas; Denver. Colorado; and 
Annapolis, Maryland. Each meeting 
included a pre-meeting among state and 
regional officials. EPA, and USDA 
representatives to discuss the dJ·all 
strategy and the issues posed by CAFOs 
in genen1l. All participants in the public 
sessions, including numerous small 
entities, were given the opportunity to 
sign up and provide their comments to 
a panel consisting of EPA, USDA. and 
local representatives. Many of the 
commenters made points or raised 
issutls germane to small entities. A 
transcript of these comments was used 
by EPA and USDA in developing the 
final Unified National AFO Strategy. 
These comments and concerns have 
been considered by EPA in the 
development of the revised NPDES 
CAFO regulations. The transcripts of 
these meetings a!'e available on the 
OWM Web Site (www.epa.gov/owm/ 
afo.htm) and are available in the record. 

C. Advisory Committee Meeting 

EPA was invited to meet with the 
Local Government Advisory Committee, 

Discount rates 

3 percent 5 percent 7 percent 

Low High Low High Low High 

54.1 55.9 45.0 46.9 38.4 40.2 
55.7 58.0 46.6 48.9 39.9 42.3 
58.0 60.2 48.3 50.5 41.2 43.4 
59.7 62.3 50.1 52.6 43.0 45.5 

140.0 142.1 130.4 132.4 123.3 125.4 
179.7 182.3 170.0 172.7 163.0 165.6 
162.8 165.1 152.8 155.2 145.5 147.9 
199.4 202.2 189.4 192.2 182.1 185.0 

Small Community Advisory 
S_ubcommittee on September 8, 1999. At 
this Federal Advisory Committee Act 
meeting. EPA described the CAFO 
regulatory revisions being considered, 
and responded to questions (:Onr:erning 
the effect of EPA's regulatory actions on 
small communities. While the CAFO 
regulation!! do not directly affect small 
communities, AFOs do have an effect on 
local economies and on the local 
environment. Thus, how they are 
regulated (or not regulated} has 
implications for local governments. EPA 
is keeping local government concerns in 
mind as it proceeds with the CAFO 
regulatory revisions and general public 
outreach activities. 

D. Farm Site Visits 

EPA conducted approximately 110 
site visits to collect information about 
waste management practices at livestock 
and poultry operations. Agency staff 
visited a wide range of operations, 
including those demonstrating 
centralizP.d treatment or new and 
innovative technologies. EPA staff 
visited livestock and poultry operations 
throughout the United Statet;, the 
majority of which were chosen with thtl 
assistance of the leading industry trade 
associations and also by the Natural 
RP.sources Defense Council. U1e Clean 
Water Network, university experts, State 
cooperative and extension agencies, and 
state and EPA regional representatives. 
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EPA also attended USDA-sponsored 
farm tours, as well11s tours offered at 
industry, academic, and government 
conferenctls. Details on these visits are 
provided in the rulemaking record. 

EPA staff visited cattle feeding 
opea·ations in Texas, Oklahoma, Kansas, 
Colorado, California, Indiana, Nebraska, 
and Iowa, as well as veal operations in 
Indiana. The capacities of the beef 
feodlots varied from 500 to 120,000 
head. EPA also visited dairies in 
Pennsylvania, Florid11, California. 
Colorado, and Wisconsin, with the total 
mature dairy cattle at the operations 
ranging from 40 to 4,000 cows. In 
addition, EPA visited broiler, layer and 
turkey facilities in Georgia, Arkansas, 
North Carolina, Virginia, West Virginia, 
Maryland, Delaware, Pennsylvania, 
Ohio, Indiana, and Wisconsin. EPA 
visited hog facilities in Nort.h Carolina, 
Ohio, Iowa, Minnesota, Texas, Colorado, 
Oklahoma, and Utah. 

E. Industry Trade Associations 

Throughout regull1tory development, 
EPA has worked with representatives 
from the national trade groups, 
including: National Cattlem1m's Beef 
Association (NCBA}; American Veal 
Association (AVA); National Milk 
Producers Federation (NMPF); 
Professional Dairy Heifers Growers 
Association (l'DHGA); Western United 
Dairymen (WUD); National Pork 
Producers Council (NPPC); United Egg 
Producers and United Egg Association 
(UEP/UEA); National Turkey Federation 
(NTF); 11nd the National Chicken 
Council (NCC). All of the above 
organizations have provided assistance 
by helping with site visit selection, 
submitting supplemental data, 
reviewing descriptions of the industry 
and waste managemtmt practices, and 
participating in and hosting industry 
metltings with EPA. 

F. CAFO Regulation Workgroup 

EPA established a workgroup that 
included representatives from USDA 
11nd sevon states, as well as EPA Regions 
and he11dqu11rters offices. The 
workgroup considered input from 
stakeholders and developed the 
tegulatory options presentod in today's 
proposal. 

G. Smull Bw;iness Advocacy Review 
Pat~el 

1. Summ11ry of Panel Activities 

To address small busines~ r:nnctlrns. 
EPA's Small Business Advocacy 
Chairperson convened a Small Business 
Advocacy Review (SBAR) Panel under 
sedion fl09(b) of the Regulatory 
Flexibility Act (RF A) as amended by the 

Small Business Regulatory Enforcement 
Fairness Act (SBREFA). Participants 
included representatives of EPA, the 
Small Business Administration (SBA) 
and the Offictl of Management and 
Budget (OMB). "Small Entity 
Representatives" (SERs), who advised 
the P11nel, included smalllivestor:k and 
poultry productlrs as well as 
representatives of the major commodity 
and agricultural trade associations. 
Information on the Panel's proceedings 
and recommendations is in the Final 
Report of the Small Business Advocacy 
Review Panel on EPA's Plannod 
Proposed Rule on National Pollutant 
Discharge Elimination System (NPDES) 
and Effluent Limitations Guideline 
(Eflluent Guidelines) Regulations for 
Concentrated Animal Feeding 
Optlrlltions (hereinafter called the 
"Panel Report"), along with othor 
supporting documentation included as 
part of the Panel process. This 
information can be found in the 
rulemaking record. 

Prior to convening a SBAR Panel, EPA 
distributed background information and 
materi11ls to potential SERs on 
September :J, 1999 and September 9, 
1999. On September 17, 1\:199, EPA held 
a conference call from Washington, D.C. 
which servtld as a pre-panel forum for 
small business representatives to 
provide input on key issues relating to 
thtl proposed regulatory changes to the 
"CAFO Rule." Twenty-stlven small 
business representatives from the beef, 
dairy, swine, poultry, and exotic animal 
livestock industries participated in the 
r:onfercnce call. A summary of the 
conference call is included in the Panel 
Report. Following the conference call, 
19 of the 41 small business advisors and 
national organizations invited to 
participate on the conference call 
submitted written comments. These 
written comments are included in the 
Panel Report. 

The SBAR Panel for the "CAFO Rule" 
was formally convened on December 16, 
1999. On DHcember 28, 1999, the Panel 
distributed an outreach package to the 
final group of SERs, which included 
many of the participants in EPA's 
September 17, 1999 outreach conference 
call. The package included: a SER 
outreach document, which provided a 
definition of 11 small business and 
described those entities most likely to 
be affected by thtl rule; an executive 
summary of EPA's cost methodology; 
regulatory flexibility altornatives; a cost 
methodology overview for the swine, 
poultry, beef, and dairy sectors; a cost 
annualization approach; and a list of 
questions for SERs. Additional 
modeling information was also sent to 
SERs on January 7, 2000 and January 10, 

2000. A complete list of these 
documtlnts can be found in the Panel 
Report; all information sent to the SERs 
is included in the record. 

The SERs wtlre 11sked to review the 
information package and provide verbal 
comments to the Pantll during a January 
5, 2000 conference call, in which 22 
SERs participated. During this 
confHrence call, SERs were also 
encouraged to submit written 
comments. SERs were given an 
additional opportunity to maktt verbal 
comments during a second conference 
call held on January 11, 2000, in which 
20 SERs participattld. During both 
conference calls, SERs were asked to 
comment on the costs and viability of 
the proposed alternatives under 
consideration by EPA. A summ11ry of 
both conference calls can be found in 
the Panel Report. Following the calls, 
the Panel received 20 sets of written 
comments from 14 SERs. A complete set 
of these comments is included in the 
Panel Report. 

2. Summary of Panel Recommendations 
A full discussion of the comments 

received fwm SERs and Panel 
l'ecommendations is included in the 
Panel Report. The major issutls 
summarized are as follows. 

a. NumbP.r of Small Entitias. The 
Panel reviewed EPA's methodology to 
develop its estimate of the small entities 
to which the proposed rule will likely 
apply. EPA proposed two alternative 
appro11ches to ostimate the number of 
small businesses in these sectors. Both 
approachtls identify small businesses in 
those sectors by equaling SBA's annual 
revenue dtlfinition with the number of 
animals at an operation and estimate the 
total number of small businesses in 
these stlr:tors using farm size 
distribution data from USDA. One 
approach equates SBA's annual revenue 
definition with opem1tion size using 
farm revenue data, as described in 
Stl(:tion X.J.2 of this document. AnothHr 
approach equates SBA's annual revenue 
definition with the operation ~;ize using 
a modtlling approach developed by EPA 
that calculates the amount of livestock 
revenue at an operation based market 
data, including the USDA-reported price 
received by producers, average yield, 
and the number of annual mafketing 
cycles. (Additional information on this 
latter approach is in the rulemaking 
record.) 

During the Panel process, and 
following formal consultation with SBA, 
the Panel participants aga·eed to ustl the 
first approach to estimate the number of 
small businesses in these sectors. More 
details on this approach is provided in 
Section X.}.2 and in Stlction 9 of the 
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Economic Analysis. More dAtail on the 
Panel's deliberation of the approach 
used to determine the number of small 
businesses is provided Sections 4 nnd 5 
of the Panel Report and in other support 
documentation developer! during the 
SBAR Panel process. The Panel n·otcd 
that the revised methodology may not 
accurately portray actual small 
businesses in all cases across all sectors. 
The Panel also recognized that, under 
thil! ~mall business dellnition, EPA 
would be regulating some sm11ll 
facilities, but urged EPA to consider the 
small business impacts of doing so. 

b. Potential Reporting, l!ecora 
Keeping, and Compliance 
Requirements. Record Keeping R~luted 
to Off-Site Transfer of Manure. The 
Ponel reviewed EPA'!l (;Onsideration of 
record keeping and reporting 
requirements in connection with off-site 
tl'ansfer of manure. The Panel 
recommended that EPA review and 
streamline the requirements for smoll 
entities. In response to this 
recommendation, EPA is limiting its 
proposal to keep records of the name 
and address of the entity to whic:h the 
CAFO is transferring manure, how 
much is being tronsferred and thtt 
nutrient content of the manure on-site. 
This information would allow EPA to 
track manure, and to follow-up with the 
third p<~rty recipient to ascertain 
whether the manure was appliod in 
accordance with Clean Water Act 
requirements that may apply. EPA is 
also proposing under one co-proposed 
opt ion that a CAFO obtain a 
ctutification from recipients that land 
application is done in accordance with 
proper agricultural practices. EPA 
assumes recipients of manure are mostly 
fitild crop producers who already 
maintain appropriate records relating to 
nutrient management. EPA is not 
proposing to establish specifil: 
requirements for these offsite recipients. 

Permit Application and Certification 
Requirements. The Panel asked EPA to 
consider the burden associated witl1 
increasing tho number of entititi!i subject 
t<l permit between 300 AU and 1,000 
AU. Furthermore, the Panel 
r!;lt:ommended that EPA carefully 
consider appropriate streamlining 
options before considering a more 
burdensome approach. EPA considered 
several alternative scenario.<~ for thtt 
scope of permit coverage of facilities in 
this size group, and decided to 
simultaneously co-propose two 
scenarios, as each offers different means 
of accomplishing similar environmental 
outcomes. 

The first alternative proposal would 
retain the current three-tier structure, 
but would require an operation in the 

30D-1,0UO AU size tier to certify to the 
permitting outhority that it does not 
meet any of the "risk-based" conditions 
(described in Section VII), ilnd thus is 
not required to obtain a permit. The 
three-tier su·ucture would require all 
AFOs with 300 AU or more to, at a 
minimum, obtain a permit nutrient plan 
and submit a certification to the permit 
authority. This alternative would 
provide the permit authority the 
opportunity to implement effective 
programs to assist AFOs iH order to 
minimize how many would be required 
to apply for a permit. Becaulle those 
cortifying would not be CAFOs, 
however, they would have access to 
section 319 nonpoint source funds. This 
co-propo~ed alternative does not meet 
one uf tlle goals oftoday's proposol, as 
recommended by the Panel, that is, to 
simplify the regulations to improve 
understanding and therefore compliance 
by the regulated community. Further, 
the conditions are such that all facilities 
with 300 AU or more would incur some 
cost associated with certifying they do 
not meet any of the conditions. EPA is 
also requesting comment on a vBriation 
of the three-tier 8tructure that was 
presented to the SEJ{s and generally 
favorably received by the Panel (see 
detailed discussion in Section VILB.3). 

The second alternative proposal 
would adopt a two-tier structure tllat 
defines all operations with 500 AU or 
more as CAFOs. (EPA is also requesting 
comment on o 750 AU threshold.) This 
proposal would provide regulatory relief 
for operations betwee.n 300 AU and 500 
AU that may be considered CAFOs 
under thA existing regulations. 
Operations in this size group would not 
be subject to the certification process 
and would not incur the costs 
associated with certification, such as the 
costs to obtain a certified Permit 
Nutrient Plan and to submit a 
certification to the permit authority. 
Under the two-tier structure, operations 
with more than 500 All would all be 
rHquired to apply for a permit. All 
faci lities with fewer than 500 AU would 
be subject to permitting as CAFOs only 
through cose-by-c:ase designation based 
on a finding that the operation is a 
significant contributor of pollution by 
the permit authority. This proposal 
offers simplicity and clarity as to which 
entities will be subject to the proposed 
regulations and those that will not, 
which was recommended by the Panel, 
as well as indicated by the regulated 
community as one of the goals of today's 
proposal. Representatives of some State 
programs, however, have indicated that 
they would prefer an option that allows 
StBte non-NPDES programs to address 

issues at CAFOs in their states, rather 
than being required to write permits. 

EPA is Also proposing to provide 
regulatory relief to small businesses by 
eliminating the mixed animal 
calculation. As a rasult, smaller 
operations that house a mixture of 
animal types where nono of these 
animal types independently meets the 
regulatory threshold are not considered 
CAFOs under either of to day's 
propo11als, unless they are individually 
designated. EPA believes that this will 
provide maximum flexibility for these 
operat ions since most nre now 
participating in USDA's voluntary 
CNMP program, as outlined in the AFO 
Strategy. For more information, see 
discussion in Section VII. A summary of 
EPA's economic analysis is provided in 
Section X.J of this preamble. 

Frequency of Testing. The Panel 
reviewed El'A's consideration of 
requiring periodic soil testing. The 
Panel agreed that testing manure and 
soil at different rates may be 
appropriate. but expressed concern 
about thtt burden of any inflexible 
testing requirements on small 
businesses. The Panel recommended 
that EPA consider lc<Jving the frequency 
of required testing to the discretion of 
local permit writers, and request 
comment on any testing requirements 
that are included in the proposed rule. 
The Panel further recommended that 
EPA weigh the burden oftesting 
requirements to the need for such 
informHtiOn. 

EPA is proposing to require soil 
testing of each field every three years 
and manure tellting onr.e per year. The 
proposed frequency is consistent with 
standards in many states and also 
recommendations from agricultural 
extension services. To ensure that soils 
have not reached a critical 
concentration of phosphorus, EPA 
believes that it is neccssory to establish 
a minimum sampling frequency and 
testing requirements for all CAFOs, 
regardless of size. Since it is believed 
that much of the water pollution from 
agriculture comes from field runoff, 
information on manure and soil content 
is essential for the operator to determine 
at what rate manure should be applied. 
EPA believes this information is 
e~sential for the permitting authority to 
know whether the manure is being land 
applied at proper rates. The local permit 
writer retains the discretion to require 
more frequent testing. 

Gruunawate1· Requirements Where 
Linkod to Surface Water. The Panel 
reviewed EPA's consideration of an 
option that would require groundwater 
controls at facilities that are determined 
to have o direct hydrological connection 
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to surface water since there is 
reasonable potential for discharges tu 
surface water via ground water at these 
facilities ("Option 3"). Because of the 
potentially high costs to small operators 
associAted with both making a 
determination of a hydrologic link and 
instolling conLrols (such as lagoon 
liners. mortality com posting devices, 
groundwater monitoring wells, concrete 
pads, and other technologies), the Panel 
recommended that EPA examine this 
requirement, giving careful 
consideration to the associated small 
entity im pacts, in light of the expected 
environmental benefits resulting from 
this option. The Panel further 
recommended that if EPA decides to 
propose any such rHquircments that il 
consider streamlining the requirements 
for small enti ties (e.g., sampling at 
reduced rates) or exempting them 
altogHther. 

(i) Existing L'AFOs. EPA is proposing 
to require existing heef and dairy 
CAFOs to install groundwater controls 
when the groundwater boneath the 
production area has a dinict hydrologic 
connection to surface water (Option :i. 
as described in Section VIII). This 
includes installation of wdls and 
biannual sampling to monitor for any 
potential discharge from the production 
area. CAFOs are also expected to 
construct concrete pads or impermeable 
surfaces, as well as install .~ynthetic 
liners if necessary to prevent discharges 
to surface water via direct hydrologic 
connection. The groundwater controls 
which are part of the proposed BAT 
requirements are in addition to the land 
application requirements which ensure 
that the manure and wastewater 
application to land owned or controlled 
by the CAFO is done in accordancH with 
a PNP and does not exceed the nutrient 
tequirements of the soil and crop. EPA 
has determined that this option 
represents the best available technology 
for existing beef and dairy CAFOs and 
that this requirement is economically 
achievable under both proposed 
permitting scenarios (i.e. the two-tier 
and three-tier structures). although some 
CAFOs in these sectors may experience 
increaMed financial burden. Bec:ause the 
risks from discharged pollutants from 
groundwater to surface water are 
location-specific, EPA believes that the 
proposed groundwater requirements are 
necessary at CAFOs where thero is a 
hydrologic connection to surface waters. 
EPA's is proposing that these 
requirements are economically 
achievable by operations that are 
defined os CAFOs and artl also small 
businesstl.q, The results of EPA's smAll 
business analysis is provided in Section 

X.] of this preamble. Moreover, EPA 
helicves that thH e.stimated benefits in 
terms of additional groundwater-surface 
water protections would be significant. 
EPA's pollution reduction estimates 
across options are presented in the 
Development Document. 

EPA is not proposing BAT 
requirements for the existing swine, veal 
and poultry subcategories on the basis 
of Option 3, i.e., EPA rejected proposing 
groundwater monitoring and controls in 
the effluent guirlelines for these CAFOs. 
As described in Section VIn of this 
preamble, EPA is proposing Option 5 as 
the best available technology 
economically achievable, which 
requires zero discharge from the animal 
production area with no exception for 
storm events. Were EI'A to Add the 
requirement to control discharges to 
groundwater that is di.rtlctly connected 
to surface waters in addition to the 
Option 5 requirements, the costs would 
rtlsult in much greater financial impacts 
to hog and poultry operations. EPA's 
analysis shows that the fu ll cost of 
groundwater contTols (''Option 3") in 
addition to requirements under Option 
5 would not be economically achjevable 
by operations in these sectors. 

(ii) New CAFOs. EPA i11 proposing to 
require that all new CAFOs in all 
subcategoriHs install groundwater 
controls. EPA expect." that requiring 
groundwater monitoring is affordable to 
new facilities since thesH facilities do 
not face the co11t of retrofit. EPA's 
economic analysis of new facil ity costs 
is provided In Section X.F.l(b) ofthi11 
preamble. More detailed information is 
provided in the Economic Analysis and 
the Development Document. 

c. Relevance of Other Federal Rules. 
Thtl Panel did not note any other 
Federal rulos that may duplicate, 
overlap, or conflict with the ptoposed 
rule. 

d. Regulatory Alternatives. The Panel 
considered a wide range of options and 
regulatory alternatives for reducing lbe 
burden on small l1usiness in complying 
with today's proposal. These included: 

Revised Applicability Thresholds. The 
Panel recommtlndad that EPA give 
serious consideration to the issues 
discussed by the Panel when 
determining whether to establish less 
stringent effluent limitations guidelines 
for smaller fac ilities, and whether to 
pro serve maximum flexibility for the 
best professional judgement of local 
permit writers. The Panel also 
recommended t11at the Agency carefully 
evaluate the potential benefits of any 
expanded requirements for operations 
with betwoen 300 and 1,000 AU and 
ensure that thoso benefits are sufficient 
to warrant the additional costs and 

adminislrative burden that would result 
for small enti ti e~. 

El'A is proposing to apply U1e effiuont 
limitation guidelines to a 11 facilities that 
are defined as CAPOs, although EPA is 
also requesting comment on an option 
under which they would only apvly to 
racililies with g•·eater than 1.000 AUs. 
Thus, under the three-tier structure all 
CAFOs with 300 AU or more would be 
subject to the effluent guidelines. Under 
the two-tier structure, all CAFOs with 
500 AU or more would be subject to the 
effluent guidelinHB. EPA is also 
requesting comment on a 750 AU 
threshold for the two-tier structure. 
Under both of the co-proposHd 
alternatives, EPA iR proposing to 
elimin11te the "mixed" animal 
calculation for operations with more 
than a single animal type for 
determining which AFOs are CAPOs. As 
a result, smaller operations that bouse a 
mixture of animal types where none of 
these animal types independently meets 
the .regulatory threshold are not 
considered CAFOs under today's 
propo!!ed rulemaking, unless they are 
individually designated. EPA believes 
that this will provide maximum 
flexibility for these operations since 
most are now participating in USDA's 
voluntary CNMP program, as outlined 
in the AFO Strategy. For more 
information, see discussion in Sflction 
vn. 

EPA's two-tier propos<~l provides 
additional relief to small business ell. 
Under the two-tier structure, EPA is 
proposing tu establ ish a regulatory 
tlu:eshold thot would define aS CAFOs 
all operations with more than 500 AU. 
This co-proposed alternative would 
provide relief to small businesses since 
this would rHmovo from tlte CAFO 
dHfinition operations with between 300 
AU to 500 AU that under the current 
rultis are defined as CAFOs. Those 
operations would no longer be defined 
as CAFOs and may avoid being 
designated as CAFOs if they take 
appropriate steps to prevent discharges. 
In addition, if operations of any size that 
would othHrwise be defined as CAFOs 
can demonstrate that they have no 
potential to disch11rge, they would not 
need to obtain a permit. Also, under the 
two-tier structurtt, EPA is proposing to 
raise the si7.e standard for defini ng egg 
laying operations as CAFOs from 30,000 
tu 50,000 laying hens. This alternative 
would remove from the CAFO 
definition egg operations of this size 
that under the current rules are defined 
as CAFO~. if thoy utilize a liquid 
manure management system. 

EPA believes that revising the 
regulatory thresholds below 1,000 AU is 
necessary to prott~ct the environment 
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from CAFO discharges. At the current 
1,000 AU threshold. less than 50 
percent of all manure and wastewater 
generated annually would be captured 
under the regulation. Under the co
proposed alternatives, between 64 
ptm:ent (two-tier) and 72 pHrcent (three
tier) would be covered. (See Section 
IV.A of this preamble.) Total pre-tax 
compliance costs to CAFOs with lewer 
than 1,000 AU is estimated to range 
between $226 million annually (two
tiHr) to $298 million annually (three
tier), or about one-third of the total 
estimated annual costs (see Section 
X.E.1). EPA believHS that the estimated 
benefits in terms of additional manure 
coverage justify the estimated costs. 
EPA estimates that 60 percent (two-tier) 
to 70 percent (three-tier) of all 
operations that are defined as CAFOs 
and are also 11mall businesses are 
operations with less than 1,000 AU. 
EPA's economic analysis, however, 
indicates that these small businesses 
will not be adversely impacted by the 
proposed requirements. EPA's estimates 
of the number of small businesses and 
the results of its economic analysis is 
pmvidHd in Section X.J of this 
preamble. 

Under each co-proposed alternative. 
EPA is proposing that operations that 
are not defined as CAFO (i.e., operations 
with fewer animals than the AU 
tJu-eshold proposed) could still be 
designated as CAFOs on a case-by-case 
basis. During the Panel pro(:et;s, the 
Panel urged EPA not to consider 
changing the designation criteria for 
operations with less than 300 AU. This 
includes the criterion that the 
permitting authority must conduct an 
on-silo inspection of any AFO, in 
making a designation determination. 
EPA is not proposing to eliminate the 
on-site inspection requirement. EPA 
believes it is appropriate to retain the 
requirement for an on-site inspection 
before the permitting authority 
determines that an operation is a 
''significant contributor of pollution." 
No inspection would be required to 
designate a facility that was previously 
defined or designated as a CAFO. EPA 
is, however, requesting comment on 
whethor or not to eliminate this 
provision or to redefine the term "on
site" to include other forms of site
specific data gathering. In addition, EPA 
is proposing to delete two criteria, 
including discharge from manmade 
device and direct contact with waters of 
the U.S., as unnecessary to the 
detHrmination of whether an operation 
should be designated as a CAFO. EPA 
is also proposing to clarify EPA's 
designation authority in States with 

NPDES approved programs. For more 
information, see Section VII. 

25-year, 24-hour Storm Event. At the 
time of SBREFA outreach, EPA 
indicated to SERs and to the Panel that 
it was considering removing the 
exemption, but not changing the design 
requirement for permitted CAFOs. The 
Panel expressed concern about 
removing this exemption for operations 
with fewer than 1000 AU. ThH Panel 
recommended that if EPA removos the 
exHmption, it should fully analyze the 
incremental costs associated with 
permit applications for those facilities 
that are not presently permitted that can 
demonstrate they do not discharge in 
loss than a 25-year, 24-hour storm event, 
as well as any costs associated with 
additionalmnditions related to land 
application, nutrient management, or 
adoption of BMP~ that the permit might 
contain. The Panel recommended that 
EPA carefully weigh the costs and 
benefits of removing the exemption for 
small entities. The Panel also urged EPA 
to consider reduced application 
re4uirements for small operations 
nffected by the rem ova I of the 
exemption. 

EPA is proposing to require that all 
operations that are CAFOs apply for a 
permit. EPA is proposing to remove the 
25-year, 24-hour storm exemption from 
the definition of a CAFO. It is difficult 
to monitor, and removal of this 
exemption will make the rule simpler 
and more Hquitable. However, we are 
proposing to rotain the 25-year, 24-hour 
storm event as a design standard in the 
effluent limitation guidelines for certain 
animal sectors (specifically, the beef and 
dairy cattle sectors). As a result, 
operations in these sectors that 
discharge only in the event of a 25-year, 
24-hour storm would not be exempt 
from being defined as CAFOs, but 
would be in compliance with their 
permit as long as they met the 25-year, 
24-hour storm design standard. EPA is 
proposing to establi~h BAT for the 
swine, poultt·y, and veal subcategories 
on the basis of Option 5 whic:h hans 
discharge from the production area 
under any circumstnnces. The 
technology basis for this option is 
covered lagoons. and does not establish 
a different design standard for these 
lagoons. Removal of the exemption from 
the CAFO definition should have no 
impact on operations that are aln-1arly 
employing good management practices. 
More information is provided in 
Sections VII and VIII of this document. 
Prior to proposing to remove this 
exemption, EPA evaluated the 
incremental costs associated with 
pHrmit applications for those facilities 
that are not presently permitted and 

other 11ssociatHd costs to regulated small 
entities. EPA's economir: analysis is 
provided in Section X.J of this 
preamhlH. Estimated costs to the NPDES 
Permitting Authority are presented in 
Section X.G.1. Section X.I presents a 
comparison of the annualizHd 
compliance costs and the estimated 
monetized benefits. 

Manure and Wastewater Stomge 
Capacity. The Panel noted the SERs' 
concorn about the high cost of 
additional storage capacity and 
recommended that EPA consider low
cost alternatives in its assessment of 
best available technologies 
economically achievable, especially for 
any subcategories t11at may include 
small businesses. The Panol was 
concerned about the high cost of poultry 
storage and askod EPA to consider low 
cost storage. EPA is proposing that 
facilities may not disl:harge pollutants 
to surlace waters. To meet this 
requirement. facilities may chouse to 
construct storage sheds, cover manure, 
collect all runoff, or any other equally 
effective combination of technologies 
and practices. The proposal does not 
directly impose any minimum storage 
requirements. 

Land Application. The Panel 
recommended that EPA continue to 
work with USDA to explore ways to 
limit permitting requirements to the 
minimum necessary to deal with threats 
to water quality from ovHr-application 
and to define what is "appropriate" 
land application, consistent with the 
agricultural stormwater exemption. The 
Panel recommended t11at EPA consider 
factors such as annual rainfall, local 
topography, and distance to the nearest 
stream when developing any 
certification and/or permitting 
requirements related to land 
application. The Panel also noted the 
high cost of P-based application relative 
toN-based application, and supported 
EPA's intent to require the use ofP
basHII application rates only where 
necessary to protect water quality, if at 
all, keeping in mind its legal obligations 
under the CWA. The Panel 
recommended that EPA consider 
leaving the determination of whether to 
require thH use of P-based rates to t11e 
permit writer's discretion, and continue 
to work with USDA in exploring such 
an option. 

EPA rHr:ognizes that U1e rate of 
application of the manure and 
wastewater is a site-specific 
determination that accounts for U1e soil 
conditions at a CAFO. Depending on 
soil conditions at the CAFO, EPA is 
proposing to require U1at the opel'ator 
apply the manure and wastewater either 
according to a nitrogen-stanrlard or. 
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where neceasary, on a phosphorus
standard. If the soil phosphorus levels 
in a region are very high, the CAFO 
would be prohibited from applying any 
manure or wastewater. El' A believes 
that this .will improve water quality iu 
some production regions where the 
amount of phosphorus in animal 
manure and wastewater being generated 
exceeds crop needs and haR resultAd in 
a phosphorus build-up in the soils in 
those regions. Evidence of manme
phosphorus generation in excess of crop 
needs is reported in analyses cunductAd 
by USDA. Other data show that larger 
operations tend to have less land to land 
apply manure nutrients that are 
generated on-site. EPA believes that 
each of the co-proposed a lternatives 
establish a regulatory threshold that 
ensures that those operations with 
lim ited land on which to apply manure 
are permitted. Undllr the three-tier 
structure, EPA is proposing risk 
conditions that would require nutrient 
management (i.e., PNPs) at operations 
with 300 to 1,000 AU. Iu addition, EPA 
is proposing undflr one co-proposod 
option to require letters of certification 
be obtained from off-sita recip ients of 
CAFO monure. Operations that are not 
defined as CAFOs, but that are 
determined to be 11 "significant 
contributor of pollution" by the permit 
authority, may be designated as CAFOs. 

EPA is proposing a method for 
assessing whether phosphorus-based 
application is ner:t~ssary that is 
consistent with USDA's policy on 
nutrient management. In all other araa8, 
a nit rogen-based application rate would 
apply. EPA's proposal grants flexibility 
to the states in determining the 
appropriate basis for land application 
rates. EPA will continue to work with 
USDA to evaluate appropriate measures 
to distinguish proper agricultural use of 
manure. 

Co-Permitting. The Panel reviewed 
EPA's consideration ofrequiring 
corporate entities that exercise 
substantial operational control over 11 

CAFO to be co-pormitted. The Panel did 
not reach consensus on this issue. The 
Panel was concerned that any co
permitting requiremen ts may entail 
additional costs and that co-permitting 
cannot prevent these costs from being 
passed on to small opArators, to the 
extent that corporate entities enjoy a 
bargaining advantage during contract 
negotiations. The Panel thus 
recommended that EPA r:arefully 
consider whAther the potentia I benefits 
from co-permitting warrant the costs 
particularly in light of the potent ial 
shifting of those costs from corporate 
entities to t:ontract growers. Tho Panol 
also recommended that if EPA does 

require co-pt~rmitting in the proposed 
rule, EPA r:onsider an approach in 
which responsibili ties are allocatod 
between th tl two parties such that only 
one entity is responsible for compliancfl 
with any given permit requirement. This 
would bA the party that has primacy· 
control over that aspect of operot ions. 
Flexibility could also be given to local 
permit writers to determine thll 
appropriata locus of responsibility for 
each permit component. Finally, the 
PanelrecommendP.cl that if EPA does 
propose any form of co-permitting, it 
address in the preamblo both the 
environmental benefits and any 
economic impacts on small entities that 
may result and request comment on its 
approach. If EPA does not propose n co
permitting approach, the Panel 
recommended U1at EPA discuss the 
strengths and weaknesses of this 
approach and request comment on it 

EPA is proposing in the rulH to clarify 
that co-parmitt ing is appropriate where 
a corporate or oth er entity exercises 
substantial op erational conttol over a 
CAFO. Data show that some 
corporations concentrate growers 
geographic.ally, thus producing a high 
concentration of nutrient.<~ over n I imited 
area. EPA is lP.aving to the States 
decisions on how to structure co
permitting. A discussion of the strength 
11nd wr.aknosses of co-permitting is 
contained in Section VH.C.5 with 
several sulir:itati ons of comment. EPA is 
also soliciting comment on an 
Environmantal Management System as a 
sufficient program to meet co-permitting 
requirements. Pl11ase refer to Section 
Vli.C.5 for further discussion of 
Environmental Management Systems. 

CNMP Preparer Requirements. Tho 
Panal reviewed EPA's consideration of 
requiring permittees to have CNMPs 
(Comprehen:;ive Nutrient Management 
Plans) developed by certified plannera. 
The Panel recommended that EPA work 
with USDA to develop low cost CNMP 
development services or allow operators 
to write their own plans. The Panel was 
concerned about the cost of having a 
certified planner develop the plans and 
urged Ei'A to continuA to coordinate 
with other federal, state an d local 
agencies in the provision of low-cost 
CNMP development services, and 
should facilitate operator preparation of 
plans by providing training, guidance 
and tools (e.g., computer program s). 

EPA is proposing that CAFOs, 
regardless of size, have certified Permit 
Nutrient Plans (PNPs) that will be 
enforceable under the permit. The 
proposal states that USDA's Technical 
Guidance for Developing CNMPs may 
be used as a template for developing 
l'NPs. EPA beliaves that USDA 

documentation ancl standards will be 
appropriate for use as the primary 
technical references for developing 
PNPs at CAFOs. In the proposal , EPA 
hos identified certain practices that 
would be required elements of PNPs in 
order to protect surfaco water from 
CAFO pollutant discharges. These 
practices are consistent with some of the 
practices recommended in USDA's 
CNMP guidance: however, the PNP 
would not need to include all of the 
p1·actices identified in the USDA 
guidance. As an enforceable part of the 
permit, tha PNP would need to be 
wri tten oither by a certified planner or 
by someone else and reviewed and 
approved by a certified planner. EPA 
believes it is essential that the plan~ hH 
cartified by ngriculture specialists 
because the permit writer will likely 
rely to a largll extent on their expertise. 
Th e plans would need to be site specific 
and meet the requirements outlined in 
thia rule. EPA is continuing to 
coordinate with othtlr regulatory 
agencies and with USDA on the 
development oJ these proposed 
requirements. EPA has concluded that 
development of the PNP is affordable to 
small businessHs in thP~<~e sectors and 
will improve manure management and 
lead to cost savings at the CAFO. EPA's 
aconomic an<~ lysis is provided in 
Section X.J of this preamblt:~, More 
detailed information on the cost to 
develop a PNP is in the Development 
Document. 

General vs. Individual Permits. The 
Panel reviewed EPA's consideration of 
requiring individual p11rmits for CAFOs 
thnt meet certain criteria, or increasing 
the level of public involvement in 
ganeral permits for CAFOs. The Panel 
recommended that EPA not Hxpand the 
use of individual permits for operations 
with less than 1,000 AU. EPA believes 
that individual permits may be 
warranted under certain conditions 
such as extremllly large operations, 
operations with a history of compliance 
problems, or operations in 
environmentally sensitive areas. 
Accordingly, EPA is co-proposing two 
options. In one option, each State 
develops its own criteria, after solidting 
public input, for determining which 
CAFOs would need to have individual 
ra U1er than general permits. EPA is also 
c:oproposing an option that would 
establish a national criteria for issuing 
individual permits. The criter ia 
identifies a threshold that represents the 
largest operations in each sector. (See 
Section XII for a detailed discussion .) 

Immature Animals. The Panel 
reviewed EPA's consideration to 
include immature animals for all animal 
types in determining the total number of 
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animal units at a CAFO. ThA Panel 
recommended that EPA count immature 
animals proportionally to their waste 
generation. EPA is proposing to 
continue to account for only the mature 
onimols at operations whtm-l all ages of 
animals are maintained (mostly dairy 
and hog operations). Once an operation 
is covered by the existing regulntion8, 
however, all manure and wastewater 
generated by immature animals that are 
c:onflfled at the same operation with 
mature animals would also he subject to 
the requirements. EPA is proposing to 
maintain this requirement because all 
young animals are not always confined 
and immature populations vary over 
time, whereas the mature herd is of a 
more constant size. Furthermore, Lhe 
exclusion of immature animals odds to 
the simplicity wH are seeking in this 
rulemaking. However, EPA is propo~ing 
to indude immature animals as subject 
to the regulations only in stancl -~tlone 
n ursery pig and heifer operations. For 
stond-alone nursery pig operations, EPA 
is proposing to account for immature 
animals proportionate to their waste 
generation, as discussed in Section VITI. 
.Sl!md-alone heifer operations are 
included under the beef subcotegory 
and arH suhjer.t to the proposed 
regulations if they confine more than 
500 heifers (two-tier) or more than 300 
AU, under certain conditions (threA
tier). 

e. OLhel' Recommendations. Benefits. 
The Panel recommended that the EPA 
evaluate the benefits of the selected 
rogulatory options and that EPA 
carefully evaluate, in a manner 
consistent with its legal ohligations, the 
relative costs and benefits (including 
quontified benefits to the Hxtent 
possible) of each option in order to 
ensun'l that thH options selected al'e 
affordable (including to small farmers), 
cost-effective, and provide significant 
environmental benefits. EPA has 
conducted an extensive benefit analysis 
of all the options and scenarios 
con11idered. ThH findings of U1e benefit 
analysis are found in Section Xf of this 
report. More detailed information is 
provided in the Benefits Analysis. 
Section X.I presents a comparison of the 
annualized compliance costs and the 
estimated monetized bent~fits. 

Estimated Compliance Costr.;. The 
Panel recommended tltat EPA continue 
to rofine the cost models and consider 
additional information pl'ovided. EPA 
has continued to refine the cost modfllM 
and has reviewed all information 
provided to help improve thA ac<:uracy 
of thH models. A summary of EPA's cost 
models is provided in Seetion X of this 
prt!amhlt!. More detailed information is 
provided in the Economic Analysis and 

Development Document provided in the 
rulemaking record. 

Public Availability of C..WMP. The 
Panel urged EPA to consider proprietary 
busine11s concerns when determining 
what to make publicly available. To the 
extent allowed under the law, EPA 
should continue to oxplore ways to 
balance Lhe operators' concerns over tho 
confidentiality of information that could 
be detrimental if revealed to the 
opHrators' mmpHtitors, wilh Ute public's 
interest in knowing whether adequate 
practices are being implemllnted to 
protect water quality. EPA is not 
rHquiring CAFOs to submit the PNPs to 
the pormit authority. Howtwer, EPA is 
proposing that Lhe PNPs must be 
available upon the request of States and 
EPA. The agencies would make the 
plans available to the public on request. 
EPA is proposing to require the operator 
of a permitted CAFO to make a copy of 
the PNP cover sheet and executive 
summary available fur public review. 
EPA is also requesting comment as to 
whether CAFOs should be able to claim 
these elements of the PNP os 
confidential business information and 
withhold those clements of the PNP 
from public review on that basis, or 
alternately, that whether other portions 
of the PNP should be made available as 
well. 

TJry Manure. The Panel asked EPA to 
consider the least costly reqlJircments 
for poultry operations with dry manure 
management systems. The Panel 
recommended thal in evaluating 
potential requirements fof dry mam1re 
poultry operations , EPA consider Lhe 
effects of any such requiremAnts on 
small entities. EPA is not mandating a 
specific storage technology or practice, 
but is proposing a zero discharge 
performance stondord and a 
requirement that poultry operations 
develop and implement a PNP. EPA is 
also proposing tltat certain monitoring 
and record keeping requirHments would 
be appropriate. EPA's economic analysis 
is provided in Section X.J of this 
preamble. More detailed cost 
information is provided in the 
Development Document. 

Coordination with State Programs. 
The Panel recommended that EPA 
consider the impact of any new 
requirements on existing state programs 
and indude in the proposed rule 
sufficient flexibility to accommodate 
such programs where they meAt the 
minimum requirements of federal 
NPDES regulations. The Panel further 
recommended thnt EPA continue to 
consult with states in an Hffort to 
promote compatibility between fe deral 
and state programs. EPA has conslJlted 
with states. There were seven slates 

represonted on the CAFO workgroup 
(see Section XII.G.t). In addition, EPA 
asked for commAnt on the proposed 
options from nine national associations 
that represent state and local 
government officials. (See Section 
XIII.G.) fn conducting its analyses for 
this rulemaking, EPA accounted for 
requirP.ments under existing state 
programs. A summary of EPA's 
estimated costs to the NPDF.S Permitting 
Authority are presented in Section 
X. G.t and Section XIII. B. 

XIII.Administrative Requirements 

A. Executive Order 12866: "Regulatory 
Planning and Review" 

Under Executive Order 12866 [58 FR 
51735, October 4, 19931, the Agency 
must determine whelher the regulatory 
action is "significnot" and therefore 
suhjllCt to OMH review and the 
requil'ements of the Executive Order. 
The Order defines "significant 
regulatory action" as one that is likely 
to result in a rule that may: 

(1) have an annual effect on the 
economy of $100 million or more or 
adversely affect in a mattJrial way the 
economy, a sector of the economy, 
productivity, competition, jobs, the 
cnvironmtmt, public health or safety, or 
State, local, or tribal governments or 
communities; 

(2) create a serious inconsistency or 
otherwise interfere with an action taken 
or plAnned by anoUter agency; 

(3) matoriolly alter the budgetary 
impact of entitlements, grants, user fHeS, 
or loan programs or the rights and 
obligations of recipients thereof; or 

(4) raise novel legal or policy issues 
arising out of legal mandates, the 
President's priorities, or the prineipltls 
set forth in the Executive Order." 

It has been determined that this 
proposed rule is a "significant 
regulatory action" under the terms of 
Executive Order 12866. As such, this 
action W(lS submitted to OMB for 
review. Chrutges made in response to 
OMB suggestions or recommendations 
will be dOC\Jmented in the public 
record. 

B. Regulatory Flexibility Act (RF A) as 
amended by the Small Business 
Regulatory Enfoi'cement Fairness Act of 
1996 (SJ:JREFA.J, 5 U.S.C. 601 et seq. 

The RF A generally requires an agency 
to prepare a regulatory flexibility 
analysis for any rule subject to notice 
and comment rulemaking requirements 
under the Administrative Procedure Act 
or any other statute unless the agency 
certifies that the rule will nut have a 
significHnt economic impact on a 
substantial number of small entities. 
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Small entities include small businesses, 
small organizations, and small 
governmental j urisdir:tions. 

The RFA provides default definitions 
fur each type of small entity. [t also 
authorizes an agency to use alternative 
definitions for each category of small 
entity, "which are appropriate to the 
activities of the agency" aftor proposing 
the alternative definition in the Federal 
Register and taking comment. 5 U.S.C. 
§ f!Ol(J)-(5). Tn addition to the above, to 
establish an alternative small business 
definition, agencies must consult with 
the Small Business Adrnini.~tration 
(SBA) Chief Counsel for Advocacy. 

For purposes of assessing the impacts 
of today's rule on small entities, small 
entity is defined as: (1) a small business 
based on annual revenue Htanrlarda 
established by SBA, with the exception 
of one of the six industry sectors where 
an alternative definition to SEA's is 
proposed; (2) a small governmental 
jurisdiction that is a government of a 
r:ity, county, town, school disuict or 
special district with a population of less 
than 50,000; and (3) a small 
organization that is any not-for-profit 
enterprise which is indepondently 
owned and operated and is not 
dominant in its field. 

The definitions of small business for 
thH livestock and poultry industries are 
in SBA's regulations at 13 CFR 121..2 01. 
These size standards were updated in 
September, 2000. SBA size stamhnds for 
these industritffi define a "small 
business" as one with average reVfmues 
over a 3-year period of less than $0.5 
million annually for dairy, hog, broiler, 
and turkey operations, $1.5 million for 
beef feHrllots, and $9.0 million for egg 
operations. In today's rule, EPA it~ 
proposing to dofine a "small" egg laying 
operation for purposes of its rttgulatory 
flexibility assessments under the RF A as 
an operation that generates less thAn 
$1 .5 million in annual revenue. Because 
this dofinition of small business is not 
the definition established under the 
RFA, EPA is spocifically seeking 
comment on the use of this alternative 
definition as part of today's notice of the 
proposed rulemaking. EPA has 
consulted with the SDA Chief Counsel 
for Advocacy on the use of this 
alternative definition. EPA believes this 
definition better reflects U1e agril:ul tural 
community's sense of what cont~titutes a 
small business and more closttly aligns 
with the small business definitions 
codified by SBA for other animal 
opera1ions. A summary of EPA's 
analysis pertaining tn the oltomative 
definition is provided in Section 9 of 
the Er:onomic: Analysis. A summary of 
EPA's consultation with SBA is 
provided in the record. 

In accordance with Section 603 of the 
RFA, EPA prepared an initial regulatory 
flexibility analysis (ffiFA) that examines 
the impact of the proposed rule on t~mall 
entities along with regulatory 
alternatives that could reduce that 
impact. The I.R.FA is available for reviow 
in the docket (seo Section 9 of the 
Economic Analysis). This analysis is 
summarizttd in Section X.J of this 
pieamble. Based 011 available 
information, there are no small 
governmental operations or nonprofit 
organizations that operote animal 
feeding operations tltat will be affttcted 
by today's proposed regulations. 

The majority (95 pt~rcent) of the 
estimated 376,000 AFOs are small 
businesses, as defined by SRA. Of these, 
EPA estimates that there are 10,550 
operations that will be subject to the 
proposed requirements that are small 
businesses under the two-tier structure. 
Under the thn~e-tier lltructure, an 
estimated 14,630 affected operations are 
small businesses. The difference in the 
number of affected small businesses is 
among poultry producertl, particularly 
broiler opArRtions. Section X.J.2 
provides additional detail on how EPA 
estimated the number of small 
businesses. 

Bat~ed on the IRF A, EPA is proposing 
concludes that the proposed regulations 
are economically achievable to small 
businesses in the livestock and poultry 
sectors. EPA's economic analysis 
concludes that th~:~ propoRed 
requirements will not rosult in financial 
stress to small businesses in the veal, 
dairy, hog, turkey. and egg sectors. 
However, EPA's analysis concludes that 
the proposed regulations may result in 
financial stress to 150 to 280 small 
broiler operations under the two-tier 
and threH-tier structure, respectively. ln 
addition, EPA estimates that 10 to 40 
small beef and heifer operations may 
also experience financial stress unrler 
each of the proposed tier structures. 
EPA C".onsiders these operations
comprising about 2 percent of all 
affected Hmall CAFO businesses- may 
be vulnerable to closure. Details ofthis 
economic aasessment are provided in 
Section X.J. 

EPA believes Utat moderate financial 
impacts that may be imposed on some 
operations in some sectors iH justified 
given the magniturle of the documented 
environmental problems associated with 
animal feeding operations, as described 
in Section V nf this doc11ment. Section 
IV further summarizes EPA's rationale 
for revising thA existing regulations, 
including: (1) address reports of 
continued discharge and runoff from 
livestock and puultry oporotions in spite 
ofthe existing requirements; (2) updattt 

the existing regulations to reflect 
structural changes in these industries 
over the last few decades; and (3) 
improve the effectiveness of the existing 
regulations. Additional discussion of 
the objectives of and legal basis for the 
proposed rule is presented in Sections 
1 through TIL 

Section XTn.F summarizes the 
expected reporting and recordkeeping 
requiremen1s required under the 
proposed regulation based on 
informAtion compiled as part of the 
Information Collection Requost OCR) 
document prepared by EPA. 

Section X.J.4 summarizes the 
principal regulatory accommodations 
that are expected to mitigate future 
impacts to small b~sinesses under the 
proposed regulations. Under both of the 
co-proposed alternatives, EPA is 
proposing to eliminate tho "mixed" 
animal calculation for operations with 
more than a single animal type for 
determining which AFOs are CAFOs. As 
a result, smaller operations that house a 
mixtul'S of animal types where none of 
these animal types independ~:~ntly meets 
the regulatory threshold are not 
considered CAFOs under today's 
proposed rulemaking, unless they are 
indivirlually designated. Additional 
accommodations are being proposed 
under the two-tier structure. Under the 
two-tier structure, EPA is proposing to 
establish a regulatory threshold that 
would define as CAPOs all operations 
with more than 500 AU. EPA is also 
considttring a two-tier alternative that 
would define all operations with more 
than 750 AU as CAFOs. The two-tier 
structure would provide relief to small 
businesses since this would remove 
from the CAPO definition operations 
with between 300 AU 11nd 500 AU (or 
750 AU) that under the current ruleH 
moy be defined as CAFOs. Also, under 
the two-tier structure, EPA is proposing 
to raise the size standard for defining 
egg laying operations as CAFOs. This 
alternative would remove from the 
CAFO definition egg operations with 
between 30,000 and 50,000 laying hens 
(or 75,000 hens) that under the current 
rules are defined as CAFOs, ifthey 
utilize a liquid manurtt management 
system. Additional information on thtl 
regulatory relief provisions being 
proposed by EPA is provided in Section 
VII of this preamble. 

As required by section 609(b) of the 
RFA, at~ amended by SBREFA, EPA also 
conducted 0\Jtreach to small entities 
and convened a Small Business 
Advocacy Review Panel to obtain advice 
and recommendations from 
representatives of the small entities thAt 
potentially would be subject to the 
rule's requirements. Consistent with the 
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RFA/SBREFA requirements, the Panel 
evaluated the assembled materials and 
small entity comments on issues related 
to the elements of the fRFA. A complete 
summary of the Panel's 
recommendations i!l provided in the 
Final Report of the Small Business 
Advocacy Review Panel on EPA's 
Planned Proposed Rule on National 
Pollutant Discharge Elimination System 
(NPDES) and Effluent Limitntions 
Guideline (Effluent Guidelines) 
Regulations for Concentrated Animal 
Feeding Operations (April 7, 2000). This 
document is induded in the public 
record. As documented in the panel 
report, the participants of the Small 
Business Advocacy Review Panel did 
not identify any f>'ederal rules that 
duplicate or interfere with the 
requil'ements of the proposed 
regulation. 

Section XH.G of this document 
provides a full summary of the Panel's 
activities and recommendations. This 
summary also describes each of the 
subsequent actions taken by the Agency, 
detailing how EPA addressed each of 
the Panel's recommendations. EPA is 
interested in receiving comments on all 
aspects of today's proposal and its 
impacts on small entities. 

C. Unfunded Mandates Reform Act 
Title II of the Unfunded Mandates 

Reform Act of 1995 (UMRA), l'.L. 104-
4, establishes requirements for Federal 
agencies to assess the effects of their 
regulatory action~ on State, local, and 
tribal governments and the private 
sector. Under section 202 of the lJMRA, 
EPA generally must prepare a written 
statement, including a cost-benefit 
analyt;is. for proposed and final rules 
with "Federal mandates" that may 
result in expenditures to State, local, 
and tribal governments, in the agg:regate, 
or to the private sector, of $100 million 
or more in any one year. 

Before promulgating an EPA rule for 
which a written statement is needed, 
section 205 of th~:~ lJMRA generally 
requires EPA to identify and consider a 
reasonable number of regulatory 
alternatives ami adopt the least costly, 
most cost-effective or least burdensome 
alternative that achieves the objectives 
of the rule. The provisions of section 
2115 do not apply when thRy are 
inconsistent with applicable law. 
Moreover, section 205 allows EPA to 
adopt an alternative other than the least 
costly, mostcost-ef!ective or least 
burdensome alternative, if the 
Administrator publishes with the final 
rule an explanation why that alternative 
was not adopted. 

Before EPA establishes any regulatory 
requirements thnt may significantly or 

uniquely affect small governments, 
including tribal governments, it must 
have developed under section 20:l of the 
UMRA a small government agency plan. 
The plan must provide for notifying 
potentially affected small governments, 
enabling officials of affected small 
governments to have meaningful and 
timely input in the development of EPA 
regulatory proposals with significant 
Federal intergovernmontal mandatos, 
and informing. educating, and advising 
small governments on compliance with 
the regulatory requirements. 

EPA has determined that today's 
proposed regulations contain a Federal 
mandate that may result in expenditures 
of $100 million or more for the private 
sector in any one year. Accordingly, 
EPA has prepared the written statement 
required by section 202 of the Ul'vfRA. 
This statement is contained in the 
Economic Analysis and also the Benefits 
Analysis for the rule. These support 
documents are contained in the record. 
In addition, EPA has determined that 
the rules contain no regulatory 
requil·ements that might significantly or 
uniquely affec:t sm~:~ll governments. 
Thus, today's rules are not subject to the 
requirements of SP.ction 203 of the 
UMRA. Additional information that 
supports this finding is provided below. 

A detailed discussion of the objectives 
and legal basis for the proposed CAFO 
regulations is presented in Sections 1 
and III of the preamble. A consent 
decree with the Natural Resources 
Defense Council established a deadline 
of December 2000 for EPA to propose 
effluent limitations for this industry. 

EPA prepared several supporting 
analyses for the final rules. Throughout 
this preamble and in those supporting 
analyses, El'A has responded to the 
UMRA section 202 requiremP.nts. Costs, 
benefits, and regulatory alternatives are 
addressed in the Economic Analysis and 
the Benefits Analysis for the rule. These 
analyses are summarized in Section X 
and Section XI of this preamble. The 
results of these analyses are summarized 
below. 

EPA prepared a qualitative and 
quantitative cost-benefit assessment of 
the Federal requirements imposed by 
today's final rules. In large part, the 
private sector, not State, local and tribal 
governments, will incur the costs of the 
proposed regulations. Under the two
tier structure, total annualized 
compliance costs to industry are 
projected at $831 million (pre-tax)/$572 
million (post-tax). The cost to off-site 
recipients of CAFO manure is estimated 
at $10 million per year. Under the three
tier struc:ture, costs to industry are 
estimated at $930 million per yea!' (pre
tax)/$658 million (post-tax), and tho 

annual cost to off-site recipients of 
manw·e is estimated at $11 million. This 
analysis is summarized in Section X.E.1 
of this preamhle. 

Authorized States are expected to 
incur costs to implement the standards, 
but these costs will not exceed the 
tltresholds established by UMRA. Under 
the two-tier structure, State and Federal 
administrative costs to implement the 
permit program are estimated to be $6.2 
million per year: $5.9 million for States 
and $350,000 for EPA. UndP.r the threP.
tier structure, State and Federal 
administrative costs to implement the 
permit program are estimated by EPA at 
$7.7 million per year, estimated at $7.3 
million for States and $416,000 for EPA. 
Thh1 analysis is summarized in Section 
X.G.1 of this preamble. More detailed 
information is provided in the 
Economic Analysis. The Federal 
resources (i.e., water pollution control 
grants) that at'e goncrally available for 
financial assistance to States are 
included in Section 106 of the Clean 
Water Act. There are no Federal funds 
available to defray the r.osts of this rule 
on local governments. Since these rules 
do not affect local or tribal governments, 
they will not l'esult in significant or 
unique impacts to small governments. 

Overall, under the two-tier structure, 
thR projected total costs of the proposed 
regulations are $847 million annually. 
Under the three-tier structure, total 
social costs are estimated at $949 
million annually. 

The results of EPA's economic impact 
analysis show that the percentage of 
operations that would experience 
financial stress under each of the 
proposed tier structures represent 7 
percent of all affected CAFOs (Section 
X.F.l). This analysis is conducted 
without taking into account possible 
l'inancial assistance to agricultural 
producers that could offset the 
estimated compliance costs to CAFOs to 
comply with the proposed regulations, 
thus mitigating the estimated impac:ts to 
these operations. Federal programs, 
such as USDA's Environmontal Quality 
Incentives Pwgram (EQIP), and other 
State and local conservation programs 
provide cost-shnre and technical 
assistance to farmers and rancher!! who 
install structural improvements and 
implement farm management practices, 
including many of the requirements that 
are being proposed today by EPA. EQIP 
funds are limited to livestock and 
poultry operations with fewer than 
1,000 animal units (A Us), as defined by 
USDA, but could provide assistance to 
operations with less th<1n 1,000 AU as 
well as to some larger operations in the 
poultry and hog sectors. 
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EPA also conducted an analysis that 
predicts and quantifies the broader 
market changes that m11y result due to 
compliance. This analysis examines 
changes throughout the economy as 
impacts are absorbed at various stages of 
the food marketing chain. The results of 
this analysis show that consumer and 
farm level price changes will be modest. 
This analysis is summarized in Section 
X.F.3. 

EPA does not believe that there will 
be any disproportionate budgetary 
effects of the rules on any particular 
area of the country, particular types of 
communities, or particular industry 
segments. EPA's basis for this finding 
with respect to the private sector is 
addressed in Section 5 of the Economic 
Analysis based on an analysis of 
community level impact, which is 
summarized in Section X.G.2 of the 
pn~11mble. EPA considered the costs, 
impacts, and other effects fur specific 
regions and individual communities, 
and found no disproportionate 
budgetary effects. EPA's basis for this 
finding with respect to the public sector 
is available in the record. 

The proposed mandate's benP.fits are 
primarily in the areas of reduced health 
risks and improved water quality. The 
Benefits Analysis supporting the 
rulemaking describes, qualitatively, 
many such benefits. The analysis then 
quantifies a subset of the benefits and, 
for a subset of the quantified benefits, 
EPA monetizes (i.e., places a dollar 
value on) selected benefits. EPA's 
estimates of the monetized benefits of 
the proposed regulation~ are estimated 
to range from $146 million to $165 
million under the two-tier structure. 
Under the three-tier stmcture, estimated 
benefits range from $163 million to $182 
million annually. This analysis is 
summarized in Section XI of this 
preamble. 

EPA consulted with ~everal States 
during development of the proposed 
rules. Some raised concerns that the 
national rule would have workload and 
cost implications for the State. Some 
States with implementation programs 
underway or planned want to have their 
programs satisfy the requirements of the 
proposed rule. Other States expressed 
concerns about the loss of cost-share 
funds to AFOs once they are designated 
as point sources. There were additional 
comments regarding inconsistencies 
with the Unifed Strategy. See Section 
IX. A 1'01' a discussion of alternative State 
programs, Section X.G for a discussion 
of State costs and the workload analy~is, 
Sections HLD and VH.B for a discussion 
of mnsistency with the AFO Strategy, 
and Section IX.E for a discussion of 
cost-share funds. 

For the regulatory decisions in today's 
rules (allowing for the options reflected 
by the co-proposal}, F.PA has selected 
alternatives that are consistent with the 
requirements of lJMRA in terms of cost, 
cost-effectiveness, and burden. The 
proposal is also consistent with the 
requirements of the CWA. This satisfies 
section 205 of the UMRA. As part of this 
rulemaking, EPA had identified and 
considered a reasonable number of 
regulatory alternatives. (See Section VII 
for NPDES Scenarios and Section Vl11 
for effluent guidP.lines technology 
options). Section X.E compares the costs 
across these alternatives. Section X.H 
provides a cost-effectiveness analysis 
that shows tltat the proposP.d BAT 
Option is the most cost-affective of these 
alternatives. Sections VII and VIII of the 
preamble are devoted to describing the 
Agency's rationale for each regulatory 
decision. Section TV of this document 
further summarizes EPA's rationale for 
revising the existing regulations. 

D. Executive Order 13045: "Protection 
of Children from Environmental Health 
Risks and Safely Risks" 

Executive Order 13045 (62 FR 19fl85, 
April 23, 1997) applies to any rule that: 
(1) Is determined to be "economically 
significant" as defined under E.O. 
12866, and (2) concerns an 
environmental health or safety risk that 
EPA has reason to believe may have a 
disproportionate effect on children. rf 
the regulatory action meets both criteria, 
the Agency must evaluate the 
environmental health and safety effects 
of the planned rule on children, and 
explain why the planned regulation is 
preferable to other potentially effective 
and reasonably leasible alternatives 
considered by the Agency. 

This proposed rule is subject to E.O. 
13045 because it is an economically 
significant regulatory action as defined 
by E.O. 12866, and we believe that the 
environmental health or safoty risks 
addressed by this action have or may 
have disproportionate effects on 
children. Accordingly, we have 
evaluated, to the extent possible, the 
environmental health or safety effects of 
pollutants from CAFOs on children. The 
results of this evaluation are contained 
in sections V.C and XI.B of the preamble 
as well as the Environmental 
Assessment and Benefits Assessment 
(thcso documents have been placed in 
the public docket for the rule}. 

The Agency believes that the 
following pollutants have or may have 
a di11proportionate risk to childron: 
nitrates. pathogens, trace metals such as 
zinc, arsenic, copper, and selenium, 
pestkides, hormone'l, and endocrine 
disrupters. These health risks are 

summarized in Section V.C and 
described in detail in the Environmental 
Assessment. With the exception of 
nitrates in drinking water, the Agency 
has very little of the detailed 
information necessary to conduct an 
assessment of these risks to children for 
these pollutants. The Agency solicits 
risk and exposure data and models that 
could be used to characterize the risks 
to children's health from CAFO 
pollutants. 

There is evidence that infants under 
the agP. of six months may boat risk 
from methemoglobinemia caused by 
nitrates in private drinking water wells, 
typically when ingesting water with 
nitrate levels higher than 10 
micrograms/liter. The Agency only has 
enough information to determine that a 
chronic dose of 10 micrograms/liter may 
cause an adverse health effect, but there 
is no dose-response function for 
nitrates, nor does the Agency have other 
inforJ!lation necessary to conduct a 
detailed health risk assessment (for 
example, the actual number of cases of 
methemoglobinemia are not reported 
and are thus highly uncertain). Instead, 
the Agency has estimated the reduction 
in the number of households that will 
be exposed to drinking water with 
nitrate levels above 10 micrograms/liter 
in Chapter 8 of the Benefits Ast~essment 
(noting that the Agency does not have 
information on the number of 
households exposed to nitrates that also 
have infants}. The Agency assumes that 
nitrate levels lower than 10 micrograms/ 
liter pose no risk of 
methemoglobinemia. 

The Agency estimates that there are 
approximately 13.5 million households 
witlt drinking water wells in counties 
with animal feeding operations. Of 
tl1ese, tlte Agency estimates that 
approximately 1.3 million households 
are exposed to nitrate levels above 10 
microgrl:lms/liter. The Agency further 
estimates that approximately 166,000 
households would have their nitrate 
levels brought below 10 microgl'ams/ 
lite1· under the two-tier ~tructure. 
Approximately 161,000 households 
would have their nitrate levels brought 
below 10 micrograms/liter under the 
three-tier structure. Furthermore, the 
Agenc:y estimates that options more 
stringent than those proposed would 
have small increment<ll changes in 
pollutant loadings to groundwater (see 
the Technical Development Document). 
Thus, the Agency expects the number of 
additional households protected from 
nitrate levels greater than 10 
micrograms/liter would be negligible 
under more stringent options. The 
Agency therefore does not believe that 
requirements more stringent than those 
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proposed would provide meaningful 
additional protection of children's 
health risks from methemoglobinemia. 
Furthermore, the Agency is only able to 
regulate groundwater quality through 
NPDES permits if there is a dired 
hydrologic connection to surface water 
(see Section VII.C.2.j). 

Methemoglohinemia is only one 
children's health risk caused by CAFO 
pollutantR, as discussed ahove, in 
Section V.C, and elsewhere in the 
record. It was the only risk to children's 
health which the Agency was able to 
quantify (if incompletely) in any way. 
Th.e options considerod by the Agency. 
as well as the rationale for the proposed 
options, are discussed in detail in 
Sections VU and VIII of this preamble. 
To the extent possible under the 
authority of the CWA, EPA chose 
options that were protedive of 
environmental and human henlth, 
including children's healU1. These 
option selections were based on tho best 
risk assessments possible given the 
limited data nvailablc. The public is 
invited to submit or identify peer
reviP.werl studies and rlata, of which the 
Agency might not be aware that 
assessed results of early life exposure to 
nitrates or any other pollutant 
discharged by CAFOS. 

E. ExHr:utivH OrdP.r 1.1084: Consultation 
and Coordination With Indian Tribal 
Governments 

Under Executive Order 13084, EPA 
rn<~y not issue a regulation that is not 
required by statute U1al significantly or 
uniquely affects the communities of 
Indian tribal governments, and that 
imposes substantial direct compliance 
costs on those communities, unless the 
Federal government provides the funds 
necessary to pay the direct compliance 
costs incurred by the tribal 
governments, or EPA consults with 
those governments. rf EPA (:om plies by 
consulting, Executive Order 13084 
requires EPA to provide to the Office of 
Mnnagemcnt and Budget. in a separately 
identified section of the preamble to the 
rule. a description of the extent of EPA's 
prior consultation with representatives 
of affected tribal governments, a 
summary of the nature of their concerns, 
and a statement supporting the need to 
issue the regulation. In addition, 
Executive Order 13084 requires EJ'A to 
develop an effective process permitting 
elected and other representatives of 
Indian tribal governments "to provide 
meaningful and timely input in the 
development of regulatory policies on 
matters that significantly or uniquely 
affect their communities." 

Today's rule does not significantly or 
uniquely affect the communities of 

Indian tribal govP.rnments nor imposes 
subst<lntial direct compliance costs .on 
them. First, there are currently no tribal 
governments that have been authorized 
to issue NPDES permits. Thus, there 
will be no burden to tribal governments. 
Second, few CAFO operations ore 
located on tribal land. Therefore, 
compliance costs to tribal communities 
will not be significant. Accordingly, the 
requirements of section :l(b) of 
Executive Order 13084 do not apply to 
this rule. 

However, EPA has let tribal 
communities know about this 
rulemaking through 11 presentation of 
potential rule changes at the National 
Environmental Justice Advisory 
Committee meeting in Atlanta in June, 
:woo and through notices in tribal 
publications. 

F. Paperwork Reduction Act 
The information collection 

requirements in this proposed rule have 
boen submitted for approval to the 
O!Iice of Management and Budget 
(OMB) under the Paperwork Reduct.ion 
Act. 44 U.S.C. 3501 et seq. An 
Information Collection RequP.st (ICR) 
document has been prepared by EPA 
(ICR No. 1989.01) and a copy may be 
obtained from Sandy Farmer by m<~il at 
Collection Stralegies Division; U.S. 
Environmental Protection Agency 
(2822); 1200 Pennsylvania Ave., NW, 
Washington, DC 20460, by P.mail at 
farmer.sandy@epamail.epa.gov, or by 
calling (202) 260-2740. A copy may also 
be downloaded off the internet at http:/ 
/www.epa.gov/icr. 

Today's proposed rule would require 
all animal feeding operations (AFOs) 
that meet the proposed CAFO definition 
to apply for a permit and rlevelnp a 
certified permit nutrient plan and to 
implement that plan. Implementation of 
the plan includes the cost of recording 
animal inventories, manure generation, 
field application of manure and other 
nutrients (amount, rate, method, 
incorporation, dates), manure and soil 
analysis compilation, crop yield goals 
and harvested yields, crop rotations, 
tillage practices, rainfall and irrigation, 
lime applications, findings fl'om visual 
inspections of feedlot areas and fields, 
lagoon emptying, and other activities on 
a monthly basis. Recol'ds may include 
manul'e spreader calibration worksheets, 
manure application worksheets, 
maintenance logs, and soil and manure 
test results. 

The avel'age annual burden lor this 
rule covering both the private and 
public sector for the three-tiered option 
is 1.6 million hours and $37 million 
annually; for the two-tiered option, 
burden is 1.2 million hours annually at 

$2!1 million annually. These values do 
not account for State programs that may 
already be requiring some of the 
recordkeeping anrl reporting 
requirements already. Thus, this burden 
would be an overestimate to the degree 
that some States already require such 
actions. 

For the three-tiered structure, the 
avemge annual CAFO burden is 
estimated to be 80 hours with the 
frequency of responses based on 
requirements ranging from two times 
per year to once every five years. There 
are 19,519likely CAFO respondents and 
28 states. Under this scenario, the stale 
annual average burden is estimated at 
3,214 hours. The average annual 
operation and maintenance costs are 
estimated at $4.3 million for CAFOs and 
$60,000 for States; labor costs are 
estimated at $28.9 million for CAFOs 
and $2.fl million for States; capital costs 
are estimated at $1.6 million for CAFOs 
nnd $0.0 for StatP.s. 

For the two-tiererl structure, CAFO 
average annual burden per respondent 
is n1 hours and the State burden is 
2,500 hours. There are 15,015 likely 
CAFO respondents and 28 states. The 28 
state count is an overage over three 
years assuming that half the delegated 
states will have a program established in 
year one, half in year 2 and all in year 
three. Average annual operation and 
maintenance costs are $3.3 million for 
CAFOs and $60,000 for States; labor 
costs are $22.6 million for CAFOs and 
$2.0 million for Slates; capital costs are 
$1.3 million for CAFOs and $0.0 for 
States. 

The burden required for this 
rulemaking will allow EPA to determine 
whether a CAFO operator is monitoring 
his waste management system in an 
environmentally safe way. This data 
will be used to assess compliance with 
the rule and help determine 
enforcement cases. The Permit Nutrient 
Plan data requirements ensure that the 
CAPO owner ha!l established the 
appropriate application rate for theia· 
fields on which they spread manure; is 
providing odequ<tte operation and 
maintenance for U1e storage area and 
feedlot, and is meeting the requirements 
to keep agriculture waste out of the 
N<ttion's waters. The information 
requested herein is mandatory (33 
U.S.C. 1318 (Section 308 of the Clean 
Water Act)). Twqhe Agency is 
requesting comment in this proposal on 
how much, if any of this information 
should be confidential business 
information. 

Burden means the total time, effort, or 
financial resources expended by persons 
to generate, maintain, retain, disclose or 
provide information to or for a Federal 
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agency. Burden estimatP.s include thP. 
time needP.d to rP.view instructions; 
develop, acquire, install, and utilize 
technology and systems for the purposes 
of collecting, validating, and verifying 
information, processing and 
maintaining information, and disclosing 
and providing information; adjust the 
existing ways to comply with any 
previously applicable instructions and 
requirements; train pP.rsonnel to be able 
to respond to a collection of 
information; search data ~mm:es; 
complote and review the collection of 
information; and transmit or otherwise 
disclose the information. Additional 
burden has been estimated for off-site 
recipients who must certify that they are 
applying manure in an appropriate 
manner. 

An Agency may not conduct or 
sponsor, and a pel'son is not required lo 
respond to a collection of information 
unless the collection form displays a 
currently valid OMB control number. 
The OMB control numbers for EPA's 
regulations are listed in 40 CFR Part !l 
and 48 CFR Chapter 15. 

Comments are requested on the 
Agency's need for this information, the 
acr:uracy of the provided burden 
estimates, and any suggested methods 
for minimizing respondent burden, 
including through the use of automated 
collection techniques. Send comments 
on the ICR to the Director, Collection 
Strategies Division; U.S. Environmental 
Protection Agoncy (2822); 1200 
Pennsylvania Ave., NW, Washington, 
DC 204f\O; and to the Office of 
Information and Regulatory AIIairs, 
Office of Management and Budget, 725 
17th St., N.W., Washington, DC 20503, 
marked ''Attention: Desk Officer lor 
EPA." Include the lCR number in any 
correspondence. Since OMB is required 
to make a decision c<.>ncerning the ICR 
between 30 and oU days after [January 
12, 2001 Federal Register), a comment 
to OMB is best assured of having its full 
effect ifOMB receives it by February 12, 
2001. The final rule will respond to any 
OMB or public comments on the 
information collection requirements 
contained in this proposal. 

G. Executive Order 13132: "Federalism" 
Executive Order 13132, entitled 

"Federalism" (64 FR 43255, August 10, 
1999). requires EPA to develop an 
accountable p-rocess to ensure 
"meaningful and timely input by State 
and local officials in the development of 
rt-Jgulatory policies that have Federalism 
implications.'' "Policies that have 
Foderalism implications" is defined in 
the Executive Order to im:lude 
regulations that have ''substantial direct 
effects on the States, on the relationship 

between the national governmP.nt and 
the States, or on the distribution of 
power and responsibilities among the 
various levels or government." 

This proposed rule doHs not have 
Federalism implications. It will not 
have substantial direct el'lecls on thP. 
States, on this relationship between the 
national govemment and the Slates, or 
on the distribution of power and 
responsibilities among the various 
levels of government, as specified in 
Executive Order 13132. EPA estimates 
that the average annual impact on all 
authorized States together is $6.0 
million. EPA does not consider an 
annual impact of $6 million on States a 
substantial effect. In addition, EPA does 
not expect this rule to have any impact 
on local govemments. 

Further, the revised l'egulations would 
not alter the basic State-Federal scheme 
established in the Clean Water Act 
under which EPA authorizes States to 
carry out the NPnES permitting 
program. EPA expects the revisP.d 
regulations to have little effect on the 
relationship between, or the distribution 
of power and responsibilities among, 
the FP.dP.ral and State governments. 
Thus, Executive Order 13132 does not 
apply to this rule. 

In the spirit of Executive Ordet 13132, 
and consistent with EPA policy, EPA 
consulled with representatives of State 
and local governments in developing 
this proposed rule. EPA sent a summary 
package outlining the proposed changes 
to the State and local associations that 
represent P.lected officials including the 
National Governor's Association, 
National Conference of State Legislators, 
U.S. Conference of Mayors, Council of 
State GovecnmP.nts. International City/ 
County Management Association, 
National Association of Counties, 
National Association of Towns and 
Townships, and County Executives of 
America. In 11ddition, as discussed in 
Section XII. F., there was State 
rept'esentalion on the CAFO Regulation 
Workgroup. 

EPA received four tesponses from 
these national associations, the National 
Governor's Council, the National r .eague 
of Cities, the National Council of State 
Legi~lators and the National Association 
of Conservation Districts. EPA also 
rocoived a letter from the Governor of 
Delaware and the Delaware 
Congressional delegation. The National 
Governor's Association (NGA), the 
National League of Cities (NLC) and the 
National Association of Conservation 
Distrit.:ls (NACD) disagree with EPA's 
assessment that the rule would have 
minimal impact on the States. Except 
for this issue, the NLC supported the 
rule package especially the coverage of 

poultry and immature animals, the 
clarification of storm water runoff 
exemptions, the lower threshold, and 
the seven strategic issues EPA listed to 
address pollution from animal feeding 
operations. NLC encouraged EPA to 
exercise its authority to issue NPDES 
permits where a delegated State has not 
taken appropriate action. 

NGA and Delaware want the 
flexibility to design functionally 
equivalent programs. NGA and NACO 
expressed concern regarding lowering 
the threshold as this would bring in 
more entities to be permitted and tho 
States already have a permit backlog. In 
addition, they are concerned that 319 
and EQIP funds will no longer be 
available to operations that are defined 
as CAFOs. Another concern is the 
elimination of the 25 yeat'/24 hour 
exemption. NGA comments address the 
burden on the State permitting authority 
(backlog issue) and the unfairness of 
facilities that work with states lo 
eliminate discharges would still have to 
get a permit. On the issue of adequate 
public involvement in general permits 
as well as the site specific requirements 
of the Effluent Limitation Guideline, 
NGA is concerned the advantage of 
general permits as a time saver for the 
states may be lost. In rHsponse toNGA's 
concerns, EPA met with NGA and 
cliscussP.d thP. par:kagP. an<i its pottmti<~l 
impacts. EPA, also upon request, met 
with the National Association of Stale 
Legislators to review thP. package and 
answer their questions. (See Section IX 
for discussion of alternative State 
programs. Sec Section VII.B for a 
discussion of rule scope. See .SP.ction 
X.G for costs to permitting authorities. 
See Section VII.C for discussion of the 
25 year/24 hour storm exemption. See 
Section VH.E for discussion of public 
involvement.) 

The primary mm:ern raised by the 
States represented on the CAFO 
Regulation Workgroup was to clarify 
and simplify the rules to make them 
more understandable and easier to 
implement. Many of the proposed 
changes were made with this objective 
in mind. Also, the States wanted EPA to 
accept functionally equivalent Stale 
programs. To address this concern, as 
stated in the Joint Unified USDA/EPA 
AFO Strategy (see "StratHgic Issue #3"), 
where a State can demonstrate that its 
program meets the requirements of an 
NPDES program consistent with 40 CFR 
Part 123, EPA is ptoposing to amend the 
current NPDES authorization to 
recognize the State program. In 
addition, States were r:onc:erned about 
the cost of implementing any changes to 
the program. EPA believes the costs to 
the States for implementing this 

Electronic Filing - Received, Clerk's Office : 01/30/2014 - PC# 3031 



3132 Federal Register I Vol. 66, No. 9 /Friday, January 12, 2001 /Proposed Rules 

proposed rule will not be high. EPA is 
assuming that all States will adopt the 
sample general permit. Some States 
already have a general permit that 
would just need to be modified. 

In the spirit of Executive Order 13132, 
and consistent with EPA policy to 
promote communications between EPA 
and State and local governments, EPA 
spedfit:ally solicits comment on this 
proposed rule from State and local 
officials. 

H. Executive Order 121198: "Federal 
Actions To Address Environmental 
Justice in Minority Populations and 
Low-income Populations" 

The requirements of the 
Environmental Justictl Executive Order 
are that* * *" EPA will * * * review 
the environmental effects of major 
Federal actions significantly affecting 
the quality or the human environment. 
For such actions, EPA reviewers will 
focus on the spatial distribution of 
human health, social and economic 
effects to ensure that agency 
decision makers are aware of Ute extent 
to which those impacts fall 
disproportionately on covered 
communities." El'A has determined that 
this !'ulemaking is economically 
significant. However, the Agency dot~s 
not believethis rulemaking will have a 
disproportionate effect on minority or 
low income communitiHS. The proposed 
regulation will reduce the negative 
affects of CAFO waste in our nation's 
waters to benefit all of society, 
including minority communities. 

The National Environmental Justice 
Advisory Committee (NEJAC) submitted 
a sHt of rHcommendations to EPA 
regarding CAFOs that included 
recommendations to be addressed in 
rt~visions to EPA's regulations fo!' 
CAFO's. Each recommendation is 
addressed below. 

Tho NEJAC recommended that EPA 
"promulgnttl nHw, effective regulations 
that set uniform, minimum rules for all 
AFOs and CAFOs in the United Stotes." 
In response. EPA helieves that today's 
proposed rule revisions would represent 
new, uniform and effective 
requirements for CAFOs (AFOs by 
definition artl not point sources and so 
would not be subject to today's 
proposed CAFO rules). 

The Committee requested that EPA 
impostl a zero discharge standard on 
runoff from land application of CAFO 
wastes. For the reasons described in 
section Vlll. C.3., EAT Options 
Considered, of today's notice, EPA 
believes it is not <~ppropriate to set a 
technology-based standard at this level 
with respect to land application runoff. 

NEJAC requested that EPA prohihit or 
restrict the siting of facilities in certain 
areas such as flood plains. Siting of 
private industry is primarily a local 
issue and should be addressed at the 
local level. Discharge limitations 
proposed today should, however, 
discourage operators from locating in 
flood plains. Proposed requirements for 
swine, veal and poultry CAFOs would 
require no discharge under any 
circumstances. Beef and dairy CAFOs 
would have to comply with zero 
discharge except in the event of a 
chronic or catastrophic storm which 
exceeds the 25 year, 24 hour storm. If 
existing operations are located in flood 
plains it is in their best interest to divert 
uncontaminated storm water away from 
their production area to avoid 
inundation of the production area and 
potential breaching of their manure 
storage system during flood events. EPA 
proposes to prohibit manure application 
to crop or pasture land within 100 feet 
of surface waters, tile intaktl structures, 
agricultural drainage wells, and 
sinkholes whi(:h will also minimize the 
risk of discharge under flood conditions. 

NEJAC requested monitoring 
requirements in Ute rule. EPA has 
proposed an appropriate set of 
monitoring rettuirements to be included 
in CAF'O permits (See section Xlll of 
today's notice). 

NEJAC also requested public 
notification of the construction or 
expansion of CAFOs or issuance of 
permits. Under today's proposed rules, 
El'A would require individual permits, 
which are subje(:t to individual public 
notice and comment, for facilities that 
<Jrc located in an environmentally 
sensitive area; have a history of 
operntionnl or compliance problems; are 
an exceptionally large or significantly 
expanding facility; or where the Director 
is aware of significant public concern 
about wnter quality impacts from the 
CAFO. For all other facilities that <~re to 
be covered hy general permits, lor 
purposes of public notice, today's 
proposal would rHquire Ute permitting 
authority to publish on a quarterly basis 
its receipt of Notices of Intent (NO Is) 
submitted by CAFOs. 

NEJAC further recommended that 
EPA require States and tribes to develop 
inspection programs that allow 
unannounced inspection~ of all CAFOs 
and to make thHse programs available 
for public comment. This concern is 
already addressed by existing Clean 
Water Act requiremHnts. Specifically, 
under the Act, EPA may conduct 
unannounced inspections, and States 
must have thH authority to inspect to U1e 
same extent as Ei' A. Although tltere is 
no specific requirement that State 

inspection plans be made publicly 
available, they may be avnilable under 
State law. 

NEJAC requested that EPA require the 
arloption of nun-lagoon technology. 
Section XTJT of today's notice describes 
the control technologies that EPA has 
investig<~tod and which ones EPA 
proposes to identify in these regulations 
as the best available technologies. As 
described in Section XIII, this proposal 
finds that it would not be appropriate to 
prohibit the use of lagoon technologies. 

NEJAC recommended requiring States 
and tribes to implement remediation 
programs for phased-out CAFO 
operations. In today's proposed rule, 
EPA proposes to require a CAFO to 
remain under permit coverage until it 
no longer has the potential to discharge 
manure or associated wastewaters. 

Finally, NEJAC recommended that 
EPA impose stringent penaltios on 
violating facilities. The Clean Water Act 
provides authority to subject violators to 
substantial penalties. The issue of 
which penalties are appropriate to 
impose in individual situations is 
hHyond the scope of this rulemaking. 

I. Nfltionlll TP.chnology Tmm;fP.r and 
Advancement Act 

Section 12(d) of the National 
Technology Transfer and Advancement 
Act (NTTAA) of 1995, (Pub. L. No. 104-
113 Sec. 12(d) 15 U.S.C. 272 note) 
directs EPA to use voluntary consensus 
standards in its rcgul<Jtory activities 
unless to do so would be inconsistent 
with applicable law or otherwise 
impractical. Voluntary consensus 
standards artl technical standards (e.g., 
materials specifications, test methods, 
sampling procedures, and business 
practices) that are developed or adopted 
by voluntary consensus standard bodies. 
The NTT AA directs EPA to provide 
Congress, through the Office of 
Management and Budget (OMH), 
explanations when the Agency decides 
not to use available and applicable 
voluntary consensus standards. 

This rulemaking involves technical 
standards. The rule l'equires operations 
defined as CAFOs in the beef and dairy 
subcategories to monitor groundwater 
for total dissolved solids ('JUS), total 
chlorides, fecal coliform, total coliform, 
ammonia-nitrogen and TKN. EPA 
performed a search to identify 
potentially voluntary consensus 
standards that could be used to measure 
the analytes in today's proposed 
guideline. EPA's search revealed U1at 
consensus standards exist and are 
already specifiP.d in the tnbles at 40 CFR 
Part 136.3 for measurement of many of 
the analytes. All pollutants in today's 
proposed rultl have voluntary consP.nsus 
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methods. EPA welcomes comments on 
this aspect of the proposed rulemaking 
and, specifically, invites the public to 
identify potentially-applicable 
voluntary consensus standards and to 
explain why 11uch standards should be 
used in this regulation. 

XIV. Solicitation of Comments 

A. Specific Solicitation of Comment and 
Do to 

EPA solici ts comments on all aspects 
of Loday's pmposal. In addition, 
throughout this preamble, EPA has 
solicited specific comments and data on 
many individual topics. The Agency 
reiterates its interest in receiving 
comments and data Oil the following 
issues: 

1. EPA solicits t:omment on the use of 
a two tier structure based on lowering 
the existing 1,000 animal unit thrtlshold 
to 500 for determining which AF'Os are 
defined as CAPOs, and the elimination 
of the exi!rting 300 to l ,OOU an imal unit 
category. EPA also solicits comment on 
thtl effect of a 500 AU threshold on the 
horse, sheep, lamb and duck sectors, liS 

well as Oil the use of a 750 animal unit 
threshold for all sectors. 

2. EPA solicits comment on the use of 
a three tier structure, including the 
proposed criteria that could result in an 
AFO in the middle Group being dHfined 
as a CAFO and on whether to use 
different criteria that provide moro 
flexibility than those in today's 
proposal. 

3. EPA solicits comment on revising 
the requirements for designation to 
eliminate the direct contact and man
made device criteria from the 
designation requirements of the CAFO 
regulations, and allow the deslgnation 
of CAFOs by EPA in States with NPDES 
authorized programs. EPA also solJ.cits 
comment on whether or not to eliminate 
tho " on-site" requirement for 
conducting inspections and, instead, 
allow other forms of site-specific 
information gathering to be used. 

4. EPA solicits comment on its 
proposal to clarify the definition of an 
AFO to dearly distinguish feedlots from 
pasture land and clarify r.overage of 
winter feeding operations. 

5. EPA solicits comment on 
ttliminating the use of the term "anim11l 
unit" or AU and the mixed animal 
calculation in determining which AFOs 
are CAF'O!-L 

6. EPA solicits comment on nnnoving 
the 25-year, 24-hour storm event 
exemption from the defin ition of a 
CAFO. 

7 . EPA solicits comment on thfl 
proposal to remove the limitation on the 
type of manure handling or watering 

system Hmployod at poultry operations 
(i.e., subjecting dry poul try operations 
to the CAFO regulations). With regard to 
a two tier structure, EPA solicits 
comment on establishing the threshold 
for poultry operations at 50,000 bil·ds or 
greattlr. 

8. EPA solicits commEmt on including 
immature swintl and doiry cattle, or 
heifers, when confined apart from the 
dairy, for purposes of defining potential 
CAFOs. With regard to a two tier 
structure, EPA solit;its comment on 
establishing the threshold limit for 
immature swine (weighing 55 pounds or 
less) at 5,000. 

9. EPA solicits comment on requiring, 
under a two tier structure, all CAFOs to 
apply Jor a NPDES permit and issuing 
permits to those operations that cannot 
demonstrate they have no potential to 
disch11rge pollutants. 

10. EPA solicits comment on 
requiring, under a three tier structure, 
all AFOs from 300 AU to 1000 AU to 
certify they do not meet threshold 
conditions, receive a determination they 
have no potential to diRchnrge, or apply 
for a permit. 

11. EPA solicits comments on the 
proposed co-permitting provisions and 
the factors for determining substantial 
operational control. EPA solicits 
comment on whether there are 
additional factors that indicate 
substantial operational control which 
should be included in the regulation. 
EPA also requests comment on how to 
structuro the co-permitting provisions of 
the rulemaking to achieve the intended 
environmental outt:ome without causing 
negative impacts on growers. EPA 
requests comments on its cost 
paa6through assumptions in general and 
as they relate to the analysis of 
processor level irnp11cts under the 
proposed co-permitting requirements. 

12. EPA solicits comment on 
addressing discharges to ground water 
with a direct hydrological connection to 
surface water. EPA reque.'!ts commont 
on how a permit writer might ide~tify 
CAPOs at risk of di11charging to surface 
w11ter via ground water. EPA is also 
requesting comment on the proposal to 
place the burden on the permit 
applicant to provide a hydrologist's 
statement when rebutting the 
presumption that a CAFO has potential 
to discharge to surface water via direct 
hydrological connection with ground 
water. EPA solicits comment on the 
assumption that 24 percent of the 
affe<;ted operations have a hydrologic 
connection to surface waters. 

13. EPA solicits comment on the 
definition of CAFO including the 
production area and land 11pplication 
area, and on the proposed requirements 

thot would subject land 11pplication to 
specified permit requirements. 

14. EPA solicits comment on defining 
the agricultural storm water discharge 
exemption to apply only to those 
discharges which occurred despite the 
implementation of all the practices 
required by today's proposal at CAFO 
land application areas. EPA also 
requests commEmts on the alternative 
applications of the agricultural storm 
water discltar~~ exemption discussed. 

15. EPA solicits comment on 
requiring a certification from off-11itc 
recipients of CAPO-generated manure 
that such manure is being land applied 
according to proper 11gricultural 
practices or, the alternative of tracking 
such off-site transfers through record 
keeping and providing information to 
tho recipients regarding proper 
management. 

16. El'A solicits comment on 
rtlstricting the land applkation of 
manur e to those conditions where it 
serves an agricultural purpose and does 
n ot result in pollutant discharges to 
water!! of tho U.S. (potentially including 
prohibiting land application at certain 
times or using cortain methods). 

17. EPA soficits comment on 
requiring CAFO operators to develop 
and implement a PNP for managing 
manure and wastewater at both the 
production arHa 11nd land application 
area. 

18. EPA invites comment on today's 
proposal to define PNPs as the effluent 
guideline subset of elements addrf'-Ssed 
in the CNMP. EPA is especially 
interested in knowing whether PNP is 
the bllst term to use to refer to the 
regulatory components of the CNMP, 
and whether EPA's explanation of both 
the differtlnces ond relationship 
between these two terms (PNP and 
CNMP) is clear and unambiguous. EPA 
is also soliciting comments on whether 
a PNP with the addition of erosion 
contrul practices would be suffir.ient 
additional r.ontrols to prevent runoff. 
EPA further requests comment on the 
proposal to require that PNPs be 
developed, or reviewed and modified. 
by certified planners, as well as on 
conditions, such as no changes to the 
crops, herd or flock size, under which 
rewriting the PNI' would not be 
necessary 11nd therefore, would not 
require the involvement of a certified 
planner. 

19. EPA requests comment on the 
public av11ilability of PNPs, including 
wheth er it is proper to determine that 
thll PNPs must be publicly available 
under CWA Section 402(j) and under 
CWA Section 308 as " effimmt dota," or 
whether only a portion ofl'NP 
information should be publically 
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available. EPA solicits comment on 
today's proposal that the operator of a 
permitted CAFO must make a copy of 
the PNP cover sheet and executive 
summary available for public review. 
EPA is also requesting comment on 
whether CAFOs should be able to claim 
these elements of the PNP as 
confidential business information and 
withhold those elements of the PNP 
from public review on that basis, or 
alternately, that whether other portions 
of the PNP should be made available as 
well. EPA also requP.sts comment on the 
proposal to require new facilities 
seeking coverage under a general 
permit, as well as applicants for 
individual permits, to submit a copy of 
the PNP to the permit authority along 
with lhe NOl or permit application, and 
whether, for individual permits, the 
PNP should be part of the public notice 
and comment process along with the 
permit. 

20. EI'A is requesting public comment 
on thP. ~uitability of requiring ero~ion 
control as a special condition of a 
NPDES permit to protect water quality 
from sediment eroding from fields 
where CAFO manure is applied to 
crops. If erosion control is desirable, 
l!:P A is soliciting comment as Lo which 
approach would be the most cost
efficient. EPA solicits comment and data 
on the costs and benefits of controlling 
erosion and whether erosion control 
should he a required component of 
PNPs. 

21. EPA solicits comment on 
requiring an operator of a permitted 
CAFO that ceases to be a CAFO to 
maintain permit coverage until his or 
her faci li ty is properly closed. 

22. EPA requests comment on 
whether the procedures discussed 
regarding general permits are adequate 
to ensure public participation or 
whether individual permits should be 
required for any of the categories of 
facilities discussed above. Specifically, 
EPA requests comment on whether 
individual permits should be required 
for (a} Facilities over a certain size 
threshold; (b) all new facilities; (c) 
facilities that are significantly 
expanding; (d) facilities that have 
historical compliance problems; or (e) 
operations that are located in areas with 
significant environmental concerns. 

23. EPA solicits comment on the 
applicability of the proposed revised 
effluent limitations guidelines, 
including the thresholds under the two 
tier and three tier structure, the 
inclusion of veal production as a new 
subcategory, and the changes regarding 
applicability to chickens, mixed 
animals, and immature swine and dairy. 
EPA also requests comment on another 

three-tier option fot defining a CAFO 
under which the effluent guidelines 
proposed today would not be applicable 
to facilities with 1 ,000 AU or less. 

24. EPA solicits comment on the 
propostld rtlvised effluent limitations 
guidelines for CAFOs, specillcally 
today's proposed requirements on the 
land application of manure and 
wastewater. EPA solicib comment on 
the proposal to allow States to tlStablish 
the appropriate phosphorus-basfld 
method to be used as the basis for the 
land application rate at CAFOs. 

25. EPA requests comment on its 
analysis and on its proposed 
determination that Option 3 is 
economically achievable as BAT for the 
beef and dairy sectors. In addition, 
consistent with its intention at the time 
of the SBREF A outreach process, EPA 
requests comment on retaining the 25-
year, 24-hour storm design standard 
(and thus basing BAT on Option 2) for 
the swine, veal and poultry 
subcategories. 

26. EPA solicits comment on the 
assumptions used for estimating the 
compliance cost impacts for feedlots to 
implement each of the model 
technologies considered for the 
proposed standards. EPA also solicits 
comment on the proposal's impact on 
small businesses. 

27. EPA solicits comment on Ute new 
source option for dairies that would 
prohibit any wastewater discharge from 
the production area. Specifically 
whether this option is technically 
feasible, since it assumes that all 
animals in confinement will be 
maintained under roof. 

28. EPA solicits comment on 
establishing BAT requirements on 
pathogens. Specifically on the 
appropriate technologies that will 
reduce pathogens and the estimated cost 
for these technologies. 

B. General Solicitation of Comment 

EPA encourages public participation 
in this rulemaking. EPA asks that 
comments address any perceived 
deficiencies in the record supporting 
this proposal and that suggested 
revisions or corrections be supported by 
data. 

EPA invites all parties to coordinate 
their data collection activities with the 
Agency to facilitate mutually beneficial 
and co~t-effective data submissions. 
Please refer to the FOR FURTHER 
INFORMATION section at the beginning of 
this preamble for technical contacts at 
EPA. 

List ofSubjects 

40 CFR Part 122 

Administrative practice and 
procedure, confidential business 
information, Hazardous substances, 
Reporting and recordkeeping 
requirements, water pollution control. 

40 CFR Part 412 

Environmental protection. Feedlots, 
livestock, waste treatment and disposal, 
Water pollution control. 

D;~ted: o~l;emhHr 15, 2000. 

Carol M. Browner, 
Administrator. 

For the reasons set out in the 
preamble title 40, chapter I of the Code 
of Federal Regulations is proposed to be 
amended as follows: 

PART 122-EPA ADMINISTERED 
PERMIT PROGRAMS: THE NATIONAL 
POLLUTANT DISCHARGE 
ELIMINATION SYSTEM 

1. The authority citation for part 122 
continues to read as follows: 

Authnrily: The Clean Walcr 1\r.l, 33 U.S.C. 
1251 et seq. 

2. Amend § 122.21 by adding 
paragraphs (i)(1)(iv) through (i:x) to read 
as follows: 

§ 122.21 Application for a pannit 
(applicable to State programs, see§ 123.25). 

* * 
(i) ...... 

(1)" " " 

" 

(iv) Either a copy of the cover sheet 
and executive summary of the 
permittee'Kl:urrent Permit Nutrient Plan 
that meet the criteria in 40 CFR 
412.37(b) and is being implemented, or 
draft (:opies of these documents together 
with a statement on tlte status of the 
development of its Permit Nutrient Plan. 
If the CAFO is subject to 40 CFR part 
412 and draft copies are submitted, they 
must, at a minimum, demonstrate that 
there is adequate land available to the 
CAFO operator to comply with the land 
application provisions of part 412 of 
this chapter, if applicable, or describe 
an alternative to land application that 
the operator intends to implement. 

(v) Acreage available for application 
of manure and wastewater; 

(vi) Estimated amount of manure and 
wastewater that the applicant plans to 
transfer off-site; 

(vii) Name and address of any person 
or entity that owns animals to be raised 
at the facility, directs the activity of 
persons working at the CAFO, specifies 
how the animals are grown, fed, or 
medicated. or otherwise exercises 
control over the operations of the 
facility; 
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(viii) Indicate whether buffers, 
setbacks or conservation tillagtl are 
implementtld at the facility to control 
runoff and protect water quality; ami 

( ix) Latitude and longitude of thP. 
Ci\FO, to the nearest sP.cond. 

3. Section 122.23 is revised to read as 
follows: 

§ 122.23 Concentrated animal feeding 
operations (applicable to State NPDES 
programs, see§ 123.25). 

(a) Definitions applicable to this 
soction: (1) For land on which manure 
from an animal feeding operation or 
concentrated animal feeding operation 
has been applied, the term ''agricultural 
storm water discharge" means a 
discharge composed entirely of storm 
water. as defined in§ 122.26(a)(13), 
from a land area upon which manure 
and/or wastewater has been applied in 
accordance with proper agricultural 
practices, including land application of 
manure or wastewater in accordance 
with eithor a nitrogen-based or, as 
required, a phosphoru11-based manure 
application rate. 

(2) An animal feeding operation or 
AFO is a facility where animals (other 
than aquatic animals) have been, are, or 
will be stabled or confined and fed or 
maintained fur a total of 45 days or more 
in any 12-month period. Animals are 
not considered to be stahlP.d or confined 
when they are in areas such as pastures 
or rangeland that sustain crops or forage 
growth during the entire time that 
animals are present. Animal feeding 
operations include both the production 
area and land application area as 
defined below. 

Option 1 for Paragraph (a)(9) 

(3} Concentrated animal feeding 
operation or CAFO means an AFO that 
either: 

(i) Confines a number of animals 
equal to or greater than the number 
specified in any one or more of the 
following categorios. For the purposes of 
dotermining the number of animals at 
an operation, two or more AFOs under 
common ownership are considered to be 
a single AFO if they adjoin each other 
or if they use a common area ot system 
for Ute disposal of wastes. Once an 
operation is defined as a CAFO, the 
requirements of this section apply with 
respect to all animals in r:onfinement at 
the oporation and all wastes and waste 
waters generated by those animals, 
regardless of the type of animal. 

[i\) 350 matW'e daia'y cattltl; 
(B) SUO veal; 
(C) SUO cattle othtlr than veal or 

mature dairy cattle; 
(D) 1,2SO swine each weighing over 

25 kilograms (approximately 55 
pounds); 

(E) 5000 swine each weighing less 
than 25 kilograms (approximately 55 
pounds); 

(F) 250 horses; 
(G) 5,000 sheep or lambs; 
(H) 27,500 turkeys; 
(I) 50,000 chickens; or 
(J) 2,500 ducks; or 
(ii) rs rlesignated as a Ci\FO under 

paragraph (b) of this section. 

Option 2 for Paragraph (a)(3): 

(3) Concentrated animal feeding 
operation or CAFO means an AFO 
which either is defined as a GAFO 
unrler paragraph (a)(3)(i) or (ii) of this 
section, or i.s designated as a CAFO 
under paragraph (b) of this se«:tion. Two 
or more AFOs under common 
ownership are c:onsidered to be a single 
AFO for the purposes of determining the 
number of animals at an operation, if 
they adjoin each other or if they use a 
common area or system for the di11posal 
of wastes. Once an operation is defined 
as a CAFO, the requirements of this 
section apply with respect to all animals 
in confinement at the operation and all 
wastes and waste waters genP.rated by 
those animals, regardless of the type of 
animal. 

(i) Tier 1 AFOs. An AFO is a CAPO 
if more than the numbers of animals 
specified in any of the following 
categories are confined: 

(A) 700 mature dairy cattle; 
(B) 1 ,000 veal; 
(C) 1 ,UOO cattle other than veal or 

mature dairy cattle; 
(D) 2,500 swine each weighing over 

2S kilograms (approximately 55 
pounds); 

(E) 10,000 swine each weighing less 
than 25 kilograms (approximately 55 
pounds); 

(F) 500 horses; 
(G) 10,000 sheep or lambs; 
(H) 55,000 turkeys; 
(I) 100,000 chickens; or 
(JJ 5,00U ducks. 
(ii) Tier 2 AFOs. (A) If the number of 

animals confined at the operation falls 
within the following ranges for any of 
the following categorie~. the operation is 
a Tier 2 AFO. A Tier 2 AFO is a CAFO 
unless it meets all of the conditions in 
paragraph (a)(3)(ii)(B) of this section and 
its operator submits to the Director a 
certification that it meets those 
conditions. The certification shall take 
the form specified in section 122.22(d). 

(1) 200 to 700 mature dairy cattle, 
(2) :lOU to 1,0UO veal, 
(3) 300 to 1,0UO cattle other than veal 

or mature dairy cattle, 
(4) 7SO to 2,500 swine each weighing 

over 25 kilograms (approximately 55 
pounds), 

(.'i) 3,000 to 10,000 swine each 
weighing less than 25 kilograms 
(approximately 55 pounrls), 

(6) 150 to 500 horses, 
(7) 3,00U to 10,000 shP.ep or lambs, 
(8) 16,5UU to 55,000 turi<eys, 
(9) 30,0UU to 100,000 chickens, or 
( 10) 1,500 to 5,000 ducks. 
(B) A Tier 2 AFO is not a Ci\FO if it 

meets all of the following conditions 
and its operator submits to the Director 
a certification that it meets the following 
conditions: 

(1) Waters of the United States do not 
come into direct contact with the 
animals confined in the operation; 

(2) There is sufficient storage and 
containment to prevent all pollutants 
from the production area from entering 
waters of the United States as specified 
in40 CFR Part412. 

(.1) There has not been a discharge 
from the production area within the last 
five years; 

( 4 No part of the production area is 
located within 100 feet of waters of tlte 
United States; 

(5) In cases whertl manure or process· 
generated wastewaters are land applied, 
they will be land applied in am;ordance 
with a Permit Nutrient Plan that 
includes the BMP requirements 
identified at 40 GFR 412.3l(b) and 
412.37; and 

Option 2a for Paragraph (a)(J)(ii}(B)(IS) 

(6) With respect to the off-site transfer 
of manure or process-gentlrated 
wastewaters to persons who receive 12 
tons or more of manu1'e or wastewater 
in any ytlar, the ownor or operator will 
first obtain assurances that, if the 
manure will he lanrl applied, it will be 
applied in accordance with proper 
agriculture practices, which means that 
the rtlcipient shall determine the 
nutrient needs of its crops based on 
realistic crop yields for its area, sample 
its soil at least once every three years to 
determine existing nutrient content, and 
not apply the manure in quantities that 
exceed the land application rates 
calculated using one of the methods 
specified in 40 CFR 412.:n (h)(1)(iv); 
adequate assurances include a 
certification from the recipient, the fad 
that the recipient has a permit, or the 
existence of a Slate program that 
requires the rer:ipiP.nt to comply with 
requirements similar to 40 CFR 
412.31(b). The owner or operator will 
provide the recipient of the manure 
with a brochure to be provided by the 
~tate permitting authority or EPA that 
describes the recipient's responsihilititls 
for appropriate manure management. 

Option 2b for Paragraph (a)(3}{ii)(B)(6) 
(6) With respect to manure or process· 

genP.ratP.d wastewaters that are 
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transferred off-site, the owner or 
operator will first provide the recipient 
of the manure with an analysis of its 
content and a brochure to be provided 
by the State permitting authority or EPA 
that describes the recipient's 
responsibilities for appropriate manure 
management. 

(4) The term land application area 
means any land under the control of the 
owner or operator of the production area 
whether it is owned, rented, or leased, 
to which manure and process 
wastewater from the production area is 
or may be applied. 

(5) The term operator, for purposes of 
this section, means: 

(i) An operator as that torm is defined 
in§ 122.2; or 

(ii) A person who the Diredor 
determines to be an operator on the 
basis that the person exercises 
substantial operational control of a 
CAFO. Whether a person exercises 
substantial operational control depends 
on factors that im:lude, but are not 
limited to, whether the person: 

(A) Directs U1e activity of persons 
working at the CAPO either through a 
<.:ontract or direct supervision of, or on
site participation in, activities at tho 
facility; 

(B) Owns the animals; or 
(C) Specifics how the animals are 

grown, fed, or medicated. 
(6) The term production area means 

that part of the AFO that includes the 
animal confinement area, tho manure 
storagH area, the raw materials storage 
area, and the waste containment areas. 
The animal confinement area includHs 
but is not limited to open lots, housed 
lots, feedlots, conflnement houses, stall 
barns, free stall barns, milkrooms, 
milking centers, cowyards. barnyard, 
exercise yards, animal walkways, and 
stables. The manure storage area 
includes but is not limited to lagoons, 
sheds, liquid impoundments, static 
piles, and composting piles. The raw 
matorinls storage area includes but is 
not limited to feed silos, silage bunkers, 
and bedding materials. The waste 
containment area includes but is not 
limited to settling basins, and areas 
within berms, and diversions which 
separate uncontaminated storm water 
Also included in the definition of 
production area i~ any eggwash or egg 
processing facility. 

(b) lJesignation as a CAFO. The EPA 
Regional Administrator, or in States 
with approved NPDES programs, either 
the Director or the EPA Regional 
Administrator, may designate any AFO 
as a CAFO upon determining that it is 
a significant contributor of pollutants to 
the waters of the United States. 

(1) In making this designation, the 
Director or the EPA Regional 
Administrator shall consider the 
following factors: 

(i) The size of the Al'O and the 
amount of wastes reaching waters of the 
United States; 

(ii) The location of tho AFO rotative 
to waters oft he United Stahlt>; 

(iii) The means of conveyance of 
animal wastes and process wastP. waters 
into waters of the United States; 

(iv) The slope, vegetation, rainfall, 
and other factors anecting t1le likelihood 
or fi·equency of discharge of animal 
wastes and process waste waters into 
waters ofthH United States; and, 

(v) Other relevant factors. 

Option 1 for Paragraph (b)(2} 

(2) No AFO shall be designated under 
this paragraph (b) until the Director or 
the EPA Regional Administrator has 
conducted an on-.<1itt1 inspection of the 
operation and determined that t11e 
operation should and could be rogulatod 
under the permit program; exctlpt that 
no inspection is required to designate a 
facility that was previously defined or 
designated a~ a CAFO. 

Option 2 for Paragraph (b)(2) 

(2) No AFO shall be designated under 
this paragraph (b) until the Director or 
the EPA Regional Administrator has 
conducted an on-site inspection of the 
operation and determined that the 
operation should ami muld he regulated 
under the permit program; except that 
no inspection is required to designate a 
facility that w11s prHviously defined or 
designated as a CAFO. In addition, no 
AFO with less than 300 animal units 
m1:1y btl designated as a concentrated 
animal feeding ope1·ation unless: 

(i) Pollutants are discharged into 
waters of the United States through a 
manmade ditch, flushing system, or 
other similar manmade device; or 

(ii) Pollutants are discharged directly 
into waters of the United States which 
originate outsidP. of the facility and pass 
over, across, or through U1e facility or 
otherwise come into direct contact with 
the animals confined in the operation. 

(c) Who musl apply for an NPDES 
permit? (1) All CAFOs must apply for a 
permit. For all CAFOs, the CAFO owner 
or operator must apply for an NPDES 
permit, except as provided in paragraph 
(c)(2) of this section. Specifically, the 
CAFO owner or operator must either 
apply lor an individual NPDES permit 
or submit a notice of intent for coverage 
under a CAFO general permit. If thtl 
DirH«.:tor has not made a general permit 
available to the CAFO, the CAFO owner 
or operator must apply for an individual 
permit. 

(2) Exu~:~ption. The CAFO owner or 
operator does not need to apply for an 
NPDES permit if the owner or operator 
has received from the Director a 
determination under paragraph (c) of 
this section that the CAFO has no 
potential to discharge. 

(:J) Co-permitting. Any person who is 
an "operator" of a CAFO on the basis 
that the person exorcises substantial 
operational control of a CAFO (see 
§ 122.23(a)(5)(ii)) must apply for a 
permit. Such operators may apply for an 
N"PDES permit either alone or together 
as co-permittees with other owners or 
operators of the CAFO. 

(d)ln which case will the Dir~:~t:tor not 
i.-;.•;u~:~ on NPlJb'S permit? The Director 
shall not issue an NPDES permit if the 
Director has determined that the CAFO 
has "11o potential to discharge" 
pursuant to paragraph (e) of this section. 

(e) "No potential to discharge" 
determination.<;. (1) Determination by 
Director. The Director, upon request, 
may make a case-specific determination 
that a CAFO has no potential to 
discharge pollutants to waters of the 
United States. [n making this 
determination, the Director must 
consider the potential for discharges 
from both the production area and any 
land application are1:1s, and must also 
consider any potential discharges via 
ground waters that have a direct 
hydrologic connection to surface waters. 
For purpose~ of this subsection, Ule 
term "no potential to discharge" means 
that there is no potential for any CAFO 
manure or waste waters to be added lo 
waters of the United States, without 
qualification. For example, a CAFO may 
not claim that t hRre is no potential to 
discharge even if the only pollutants 
that the CAFO has a potential to 
discharge would he exempt from NPDES 
requirements. A CAFO has a potential to 
discharge if it has had a discharge 
within the precedin~ five years. 

(2) Supporting information. In 
requesting a dtltermination of no 
potential to discharge, the CAFO owner 
or operator must submit any supporting 
information along with the request. The 
Director has discretion to accept or 
a'eject any additional information that is 
submitted at a lattlr date. 

(3) Requesting a "no potential to 
discharge" det~:~rmination doe.<> not 
postpone the duty to apply for a permit. 
The owner or operator must apply for a 
permit according to the date specifiHd in 
section (f) uniHss it has received a no 
potential to discharge determination 
before that date. 

(4) CAFO bears the risk of any actual 
discharge. Any unpermitted CAFO that 
discharges pollutants into the waters of 
the United States is in violation of the 
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Clean Watel' Act even if it has received 
a "no potential to discharge" 
determination from the Director. 

(f) Hy when must I apply foro permit 
for my CAFO? (1) For all CAFOs, the 
owner or operator of the CAFO must 
apply for an NPDES permit no later than 
(insert date that is three years after the 
date of puhlication of the final mle], 
except as provided in paragraphs (f)(2} 
through (6) of this section. 

(2) Operations that are defined as 
CAFOs prior to (insert date that is thrae 
years after th1-1 dntP. of publication of the 
final rule]. For operations that are 
CAFOs under regulations that are in 
effect prior to !insert date that is three 
years after the date of publication of the 
final rule], the owner or operator must 
apply for an NPDES permit under 40 
CFR 122,21(a) within the time period 
spedfiecl in 40 CFR 122.21(c). 

(3} Operations that become CAFO 
n11w sources or new dischargers after 
(insert date that is three years after th1-1 
date of publication of the final rule}. For 
operations that rneHt the criteria in 40 
CFR 122.23 for being defined as a CAFO 
for the first time after [insert date that 
is three yeats after the datH uf 
publication of the final rule!, the owner 
or opt~ratur must 11pply for an NPDES 
permit 180 days prior to the date on 
which they first meet those criteria. 

(4) Opemtions that are designated aR 

C:AFOs. For operations for which EPA or 
tlte Director has is~uerl a case-specific 
designation that the operation is a 
CAFO, the owner or operator must 
apply for a permit no later than !lO days 
after issuance of the designation. 

(5} Persons who are operators because 
th11y exercise "substantial operational 
control" over a CAFO. Pel'sons who the 
Director determines to be operators 
because they exercise ~mbstantial 
operational control over a CAFO must 
apply for a permit within 90 days of the 
Directol''s determination. 

(6) No potential to disr:hargP.. 
Notwithstanding any other provision of 
this section, a CAI'O that has received 
a "no potential to rlischarge" 
determination under paragraph (e) of 
this section is not required to apply for 
an NPDES permit. 

(g) Are AFOs subjHt:t to Clean Water 
Act requirements if they are not CAFOs? 
AFOs that arc neither defined nor 
designated as CAFOs are subj1-1ct to 
NPDES permitting requirements if they 
dischargP. the following from a point 
source: 

(1) Non-wet weather discharges: 
discharges from their production area or 
land application area that are not 
composed entirely of storm water as 
definer! in§ 122.26(b}(13}. 

{2} Wet weather discharges: 
discharges from their land application 
area that are composed entirely of storm 
water as defined in§ 122.26(bJ(13), if 
the discharge has been dHsignated under 
§ 122.26(a)(1)(v) as requiring an NPDES 
permit. Discharg1-1s may be designated 
under§ 122.26(a)(1)(v) if they arc not 
agricultural storm water discharges as 
defined in§ 122.23(a)(1). 

(h) If 1 do not operate an AFO but I 
land apply manure, om I required to 
have a NPDES permit? If you have not 
been designated by your permit 
authority. you do not need a NPDES 
permit to authorize the discharge of 
nmoff composed entirely of storm water 
from your manurP. application area. The 
land application of manure that rHsults 
in th1-1 point source discharge of 
pollutants to waters of the United States 
may be designated pursuant to 
§ 122.26(a)(t)(v) as requiring a NPDES 
permit if tlte application is not in 
accordance with proper ag.t'iculture 
practices. Proper agricultural practices 
means that the recipit~nt shall determine 
the nutrient needs of its crops based on 
realistic crop yields for its area, sample 
its soil at least once every three YHi:lrK to 
determine existing nutrient content, and 
not apply the manure in qu11ntities that 
exc:eed the land application rates 
calculated using one of the methods 
specified in 40 CFR 412.31(b)(1)(iv). 

(i) Wh(Jt must be required in NPDES 
permits issued to CAFOs. Permits issued 
to CAPOs must require compliance with 
the following: 

(1) All other requirements of this part. 
(2) The applicable provisions of part 

412. 
(3) Duty to Maintain Permit Coverage. 

No later tl1an 180 days before the 
expiration of the permit, the permittee 
must submit an application to renew its 
permit. However, the permittee need not 
reapply for a permit if the facility is no 
longer a CAFO (e.g., where the numbe1'S 
of confined animals has been reduced 
below the lev~l that meets the definition 
of a CAFO) and the permittee has 
demonstrated to the satisfaction uf the 
Director that there is no remaining 
potential for a discharge of manure or 
associated waste waters that were 
gHnerated while the operation was a 
CAFO. With respect to CAFOs. this 
section applies instead of§§ 122.21(rl) 
and 122.41 (b). 

(4} Co-permittees, In the case of a 
permit issued to more than one owner 
or operator of the CAFO, thP. permit may 
allocate to one of the permit holders the 
sole responsibility for any permit 
requiroment, except that all permit 
holders must be jointly responsible for 
the management of manure in 1-1xcess of 

what can be applied on-site in 
compliance with part 412 

(5} Permits issued to CAFOs that mt~Ht 
the applicability requirements of 
Subpart C (Beef and Dairy) or Subpart 
D (Swine, Poultry and Veal) of 40 CFR 
Part 412 shall also require compliance 
with puagraph (j} of this section. 

(ll) Permits issued to CAFOs that do 
not meet the applicability requirements 
of Subpart C or Subpart D of 40 CFR 
Parl412 (including beef, dairy, swine, 
poultry or veal facilities not subject to 
those parts, and facilities with other 
types of animals) shall also l'equirH 
compli11nce with paragraph (k) of this 
section, 

(j). What mw;t be rP.quired in NPDES 
permits issued to CAFOs that are 
,o;ubject to part412, Subparts C (Beef 
and Dairy) and D {Swine, Poultry and 
Veal)? Permits issued to CAFOs tl1at 
meP.t the 11pplicability requirements of 
Subpart Cor Subpart D of 40 CFR Part 
412 must require compliance with all uf 
the following: 

(1) Requirements to use the method in 
40 CFR 412.31(b)(1)(iv) choKen by the 
Director to determine phosphorous l'ield 
conditions and to determine appropriate 
manure application rates. The pt~rmit 
shall specify the f11ctors to be considered 
and the analytical mt~thods to be 
employed when determining those 
rates. 

(2) Prohibitions against or restrictions 
on applying manure to land during 
times and using methods which, in light 
of local crop needs, climate, soil types. 
slope and other !actors, would not serve 
an agricultural purpose and would be 
likely to Jesuit in pollutnnt discharges to 
waters of the United States. 

(3) Requirement to notify the Director 
when the permittee's Permit Nutrient 
J'lan has been developP.d or revised. 
Notification of the development of the 
pt~rmittee's initial Permit Nutrient Plan 
must be submitted no latt~r than 90 days 
after the CAFO submits its NO! or 
obtains c:overage under an individual 
permit. With the notice, the permittee 
shal I provide a copy of the cover sheet 
and executive summ11ry of the 
permittee's current Permit Nutrient Plan 
th11t has been developed under 40 CFR. 
412.37(h). 

Option 1 for Paragraphs (j)(4) and (5) 

(4) TransfP.r of manure to other 
persons. The Director may waive the 
requirements of this paragraph if an 
enforceable state program subjects the 
recipient of CAFO wastes to land 
application requirP.ments that are 
equivalent to the requirementfl in 40 
CFR 412.31(b). The requirements of 
paragraph (f) of thiK section apply only 
to transfers to persons who receive 12 
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tons or more of wastes from the CAFO 
in any year. Prior to transferring manure 
and other wastes to other pel'sons, the 
permittee shall: 

(i) Obtain from each intended 
recipient of thP. CAFO waste (other than 
haulers that do not land apply the 
waste) a certification that the recipient 
will do one of the following. The 
certification must contain a statement 
that the recipient understands that the 
information is hHing colledtld on behalf 
of the U.S. Environmental Protection 
Agency or State and that thero arc 
penllltiHs for falsely certifying. The 
permittee is not liable if the recipient 
violates its certification; 

(A) Land apply the wastes in 
accordance with proper agrir:ulturtl 
practices, which means that the 
recipient shall determine the nutrient 
needs of ib crops based on realistic crop 
yields for its area, sample its soil at least 
once every three years to determine 
existing nutrient content, and not apply 
the manure in quantities that exceed the 
land application rates calculated using 
the method spHcified in 40 CFR 
412.31lb)(l)(iv) chosen by the Director; 

(B) Land apply the wastes in 
compliance with the terms of on NPDES 
permit that addresses for dischal'ges 
from the land application area; or 

(C) Use the manure for purposes other 
than land application. 

(ii) Obtain from any commercial waste 
hauler the name and location of the 
recipient of the wastes, if known; 

(iii} Provide the recipient of the 
manure with an analysis of its content; 
and 

(iv} Provide the recipient of the 
manure with a brochure to be provided 
by the State permitting authority or EPA 
that describes the recipient's 
responsibilities for appropriate manure 
management. 

(5) Record keeping requirements. 
Requirements to keep, maintain for five 
years and mHkHavailahle to the Director 
or the Regional Administratof: 

(i) Records of the i nspectiont> and of 
the manure sampling and analysis 
required by 40 CFR 412.37(a); 

(ii) Reconis required by 40 CFR 
412.37(e) related to the development 
and implementation of Permit NutriP.nt 
Plans required by 40 CFR 412.37(h}; and 

(iii) Records of each transfer of wastes 
to a third party, including date, 
recipient name and address. quantity 
transferred, an analysis of manure 
content and a copy of the certifications 
rcquirHd by paragraph (j)(4) of U1is 
section. If the waste is transferred to a 
commercial waste hauler, records of 
where the hauler indicated it would 
take the waste, if known. If the waste is 
to be pack<~ged as fertilizer, incinerattld 

or used for a purpose other than direct 
land application, records of U1e analysis 
of tl1e manure are not required. 

Option 2 for Paragraphs (j)(4) and (5): 

(4) Transfer of manure tn other 
persons. Prior to transferring manure 
and other wastes to other persons, the 
permittee shall: 

(i) Provide the recipient of the manure 
with an analysis of its content; 

(ii) Provide the recipient of the 
manure with a brochure to be provided 
by the St11te permitting authority or EPA 
that describes the recipient's 
responsibilities for appropriate ml!nurtl 
managP.mHnt; and 

(iii) Obtain from any t:ommercial 
wasttl hauler U1e name and location of 
the !'ecipient of the wastes, if known. 

(5) Rec01·d keeping requirements. 
Requirements to keep, maintain for fivP. 
years and make available to the Director 
or the Regional Administrator: 

(i) Records of thH inspections and of 
the manure sampling and analysis 
required by 40 CFR 412.37(a); 

(ii) Records required by 40 CFR 
412.37(o) related to the development 
and implementation of Permit Nutrient 
Plans required by 40 CFR 412.37(b); and 

(iii} Records of each transfer of wastes 
to a third party, including date, 
rHdpient name and address, quantity 
translerred, and an analysis of manure 
content. If the waste ill transferred to a 
commel'cial waste hauler, records of 
where the hauler indicated it would 
take the waste, if known. If the waste is 
to be packagHd as fertilizer, incinerated 
or used for a purpose other than direct 
land application, records of thtl analysis 
of the manure are not required. 

(6) For CAFOs subject to 40 CFR 
412.43 (existing swine, poultry and veal 
facilities}, the Director must determine 
based on topographical characteristics 
of the region whether there is a 
likelihood that a CAFO may discharge 
from the production artla via ground 
water that has a direct hydrologic 
connection to waters of the United 
States. If the Director finds there is such 
a likelihood, and the Director 
determines there is the potential for an 
excursion of State water quality 
standards due to such discharge, the 
Director mut;t impose any water quality
based effluent limits necessary to 
comply with § 122.44(d). The Director 
may omit such watHr quality-based 
effluent limits from the permit if the 
permittee has provided a hydrologist's 
statement that dHmonstrates to the 
DirH«:tur's satisfaction that there is no 
direct hydrologic connection from the 
production area to watHrll of the United 
States. 

(k) What additional terms and 
conditions must be required in NPDES 
permits issued to CAFOs that are not 
subject to part 412, Subparts C and D? 
(1) A// CAFOR not subject to purt 412. 
In cases where a CAFO has fewer than 
the number of animals necessary to 
make it subject to thH requirements 40 
CFR Part 412, and the Director is 
establishing effluent limitations on a 
case-by-<.:astl basis based on bHst 
pi'Ofessional judgment under section 
402(a)(1)(B) of the Act, the Diroctor shall 
consider the need tor the following 
effluent limitations: 

(i) Limits on the discharge of process 
wastewater pollutants from the 
production area, including limihl based 
on the minimum duration and intensity 
of rainfall events for which the CAFO 
can design and construct a system to 
contain all pi'Ocess-generated 
wastewaters from such ovent; 

(ii) Limits on discharges resulting 
from the application of manure to land, 
including restrictions on the rates of 
application of nitrogen and 
phosphorous; 

(iii) Requirements to implement best 
management pradit:tls to ensurtl the 
CAFO achieves limitations under 
paragraphs (k)(1)(i) and (k)(1)(ii) of this 
section; 

(iv) Requirements to develop and 
implement 11 Permit Nutrient Plan that 
addresses requirements developed 
under pllragraphs (k}(1)(i}, (ii), and (iii) 
of this section; and 

(v) If thtl CAFO is in an area with 
topographic characteristics that indicate 
a likelihood that ground water has a 
direct hydrologic connection to waters 
of the United States, requirements 
necessary to comply with§ 122.44, 
uniHss the permittee submits a 
hydrologist's statement that the 
production orca is not connoctcd to 
surface waters through a direct 
hydrologic connection. 

(2) CAFOs subject to part 412, 
Subpmts A and B. In addition to the 
applicable effluent limit<~tions, when 
devtl!oping permits to be issued to 
CAFOs with horses, sheep or ducks 
subject to Subp(lfls A and B of 40 CFR 
412, the Director shall consider the need 
for effluent limitations for wastestreams 
not covered by Subparts A and B, 
including the need for the requirements 
dHscribed in paragraphs (k)(l)(ii} 
through (v) of this section. 

(1) How will the public know if a 
CAFO is implementing an adequate 
permit nutrient pion? 

(1) The Director shall make publicly 
available via the worldwide web Ol' 
other publicly available source, and 
update every 90 days: 
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(i) A list of all CAFOs that have 
submitted a notice of intent for coverage 
under a general permit, and 

(ii) A list of all CAFOs that have 
submitted a notice that thHir permit 
nutrient plan has been developed or 
revised. 

(2) The Director shall make publicly 
available the notices of intent, notice of 
plan development, and the cover sheet 
and executive summary of the 
permittee's Permit Nutl'ient Plan. If the 
Director does not have a copy of the 
cover sheet and executive summary of 
the permittee's current Permit Nutrient 
Plan and the cover sheet and executive 
summary are not publicly available at 
the CAFO or other location, the Director 
shall, upon request from the public, 
obtain a copy of the cover shP.et and 
executive summary. Until required by 
the Uirector, the l.AFO operator is not 
required to submit covel' sheet or 
executive summary to the DirectoJ. 

(3) Conjldential bu,qinP.ss information. 
The information requil'ed to he in 
Permit Nutrient Plan cover sheet and 
executive summary, and required soil 
sampling data, may not be claimed as 
confidential. Any claim of 
confidentiality by a CAFU in connection 
with the remaining information in the 
l'etmit Nutrient Plan will be subject to 
the procedure in 40 CFR J'art 2. 

4. Section 122.28 is amended by: 
a. Removing the word "or" at the end 

of paragraph (a)(2)(i) and adding thP. 
word "or" at the end of paragraph 
(a)(2)(ii)(D). 

b. Adding paragraph (a)(2)(iii). 
c. Adding two sentences to the end 

paragraph (b)(2)(ii) 
d. Redesignating paragraph (b)(3)(i)(G) 

as par11graph (b)(3)(i)(H) and adding a 
new paragraph (b)(3)(i)(G). 

e. Adding paragraph (b)(3)(vi). 
The additions reaa as follows: 

§ 122.28 General permits (applicable to 
State NPDES programs, see § 123.25). 

(a) • • • 
(2) • * • 
(iii) Concentrated animal feeding 

operations. 
* * 

(b) •• * 
(2) • * • 

* * 

(ii) • * • Notices of intent for coverage 
under a general permit for confined 
animal feeding operations must include: 
a topographic map as described in 
§ 122.21(0(7); name and address of any 
other entity with substantial operational 
control; a statemHnt whether the owner 
or operator has developed and is 
implementing its Permit Nutrient Plan 
and, if not, the status of the 
devolopment of its Permit Nutrient Plan. 
New soUJces subject to 40 CFR Part 412 

shall also provide a copy of a draft plan 
that, at a minimum, demonstrates that 
there is adequate land available to the 
CAFO oporator to comply with the land 
application provisions of 40 CFR Part 
412 or describes an alternative to land 
application that the operator intends to 
implement. 

• 
(3) • ~ • 
(i) " •• 

* 

(G) The discharge is from a CAFO. In 
addition to the other criteria in 
paragraph (b)(3) of this section, the 
Director shall consider whether general 
peJmits are appropriate for the 
following CAFOs: 

(1) CAFOs located in an 
environmentally or ecologically 
sensitive area; 

(2) \.AFOs with a history of 
operational or compliance problems; 

(3) CAFOs that are exceptionally large 
operation as determined by tho Oirector; 
or 

(4) Significantly expanding CAFOs. 
* 

(vi) Prior to issuing any general 
permits for C.AFOs, the Director, after 
considering input from the public, shall 
issue a written statement of its policy on 
which CAFOs will he eligible for 
general permits, including a statement 
of how it will apply the criteria in 
paragraph (b)(3)(i)(G) of this section. 

Appendix B to Part 122 [Removed and 
Reserved) 

6. Remove and reserve Appendix B to 
part 122. 

9. Part 412 is revised to read as 
follows: 

PART 412-CONCENTRATED ANIMAL 
FEEDING OPERATIONS (CAFOs) 
POINT SOURCE CATEGORY 

S+lC. 
412.0 General applil:ability. 
412.1 General definitions. 
412.2 C'.eneral pretreatment standards. 

Subpart A-Horses and Sheep 
412.10 Applicability. 
412.11 Spl:lcial definitions. 
412.12 Effluent limitations attainable hy the 

application of the best practicable 
cont.ml h~~,;hnology currently available 
(BPT). 

412.13 E'ffluent limitations att.ainable by th~ 
applh;ation of the best available control 
technology m:onumh;~:~lly a~.;hievable 
(BAT). 

412.15 New source performance standards 
(NSPS). 

Subpart B-Ducks 

412.20 Applicability. 
~12.21 Special definitions. 
412.22 Effluent limitations attainable by the 

application of the best practicable 

control technology cutcently available: 
(BPT). 

412.25 NHw so11rce performance standards 
(NSPS). 

412.26 Pretreatment standard• for n~w 
SOUI'CH>; (PSNS). 

Subpart C-Beef and Dairy 
412.30 Applicability. 
412.31 Efflunnt limitations attainable by the 

application of best practicable control 
technology currently available (BPT). 

412.n Effluent limitations ottainable by the 
application of the best control 
technology for conventional pollutants 
(BCT). 

412.33 Effluent limitations a!tainable by the 
applicotion of the best available control 
technology Hconomically achievable 
(BAT). 

412.35 New source performance standards 
(NSPS}. 

412.37 Additional measur~s. 

Subpart o-swine, Veal and Poultry 

412.40 Applicability. 
412.41 BffluentlimilaUons allainahl~ hy thl:l 

applic:atinn of best practicable control 
technology c:urmntly avaih1ble (BPT). 

412.42 Effluent limitations attainable by the 
application of the best control 
technology for ~:onventional pollutants 
(RCT). 

412.43 Effluent limitations attainable by the 
application of the bl:lst available control 
technology economically achievahlu 
(BAT). 

412.45 New SOUI'Ce pcl'formanl:e st<mdards 
(NSPS). 

Authority: 33 tJ.S.C. 1311, 1314, Hlti, 
1317, 1318, 1342 and 1361. 

§412.0 General applicability. 
This part applies to process 

wastewater discharges re~ulting from 
concentrated animal feeding operations 
(CAFOs). Manufacturing activities 
which may be subject to this part are 
generally roported under one or mo1·e of 
the following Standarrl Industrial 
Classification (SIC) codes: SJC 0211, SIC 
0213, SIC. 0241, SIC 0259, or SIC 3523 
(1987 SIC Manual). 

§ 412.1 General Definitions. 
As used in this part: 
(a) The general definitions and 

abbreviations at 40 CFR part 401 shall 
apply. 

(b) Concentrated Animal Feeding 
Operation {CAFO) is defined at 40 CFR 
122.23(a)(3). 

(c) Fecal coliform means the bacterial 
count (Parameter 1) at 40 l.FR 136.3 in 
Table 1 A, which also cites the approved 
methods of analy~is. 

(d) Process wastewater means water 
directly or indirectly used in the 
operation of the CAFO for any or all of 
the following: spillage or overflow from 
animal or poultry watering systems; 
washing, cleaning, or flushing pens, 
barns, manure pits, or other CAFO 

Electronic Filing - Received, Clerk's Office : 01/30/2014 - PC# 3031 



3140 Federal Register/Vol. 66, No. 9/Friday, January 12, 2001 /Proposed Rules 

facilities; diret.:t ~,;ontac:t swimming. 
washing or spray cooling of animals; 
litter or bedding; dust control; and 
stormwatP.r which comes into contact 
with any raw materials, products or by· 
products of the operation. 

(e) Certified spec:ialiRt shall mean 
someone who has been certified to 
prepare Comprehensive Nutrient 
Management Plans (CNMPs) by USDA 
or a USDA sanctioned organization. 

(t) Land application area means any 
land under the control of the CAFO 
operator, whether it is owned, rented, or 
leased, to which manure and process 
wastewater is or may be applied. 

(g) New source means a source that is 
subject to subparts CorD of this part 
and, not withstanding the criteria 
codified at 40 CFR 122.29(h)(1): Is 
constructed at a site at which no other 
sourr:P. is located; or replaces the 
housing including animal holding areas, 
exercise yards, and feedlot, waste 
handling system, production process, or 
production equipment that causes the 
discharge or potontial to discharge 
pollutants at an existing source; or 
constn•Gts a production area that is 
substantially independent of an existing 
source at the same site. Whether 
processes are substantially independent 
of an existing suur~,;e, dP.pend!l on fat:tun; 
such as the extent to which tho new 
facility is integrated with the existing 
facility; and the extent to which the new 
facility is engaged in the same general 
type of activity as the oxisting source. 

(h) Overflow means the process 
wastewater discharge resulting from U1e 
filling of wastewater or liquid manure 
storage structures to the point at which 
no more liquid c<~n be contained by the 
structure. 

(i) Production area means that part of 
the CAFO that includes the animal 
confinement area, the manure storage 
area, the raw materials storage area, and 
the waste containment areas. The 
animal confinement area includes but is 
not limited to open lots, housed lots. 
feedlots, confinement houses, stall 
barns, free stall barns, milkrooms, 
milking centers, cowyards, barnyard, 
oxercise yards, animal walkways, and 
stablt'ls. The manure storage area 
includes but is nollimited to lagoons, 
sheds. under house or pit storage, liquid 
impoundments, static piles, and 
composting piles. The raw materials 
storage area includes but is not limited 
to feed silos, silage bunkers, and 

Livestock 

bedding materials. The waste 
containment area includos but is not 
limited to settling basins. and areas 
within berms, and diversions which 
separ11te uncontaminatHd !ltormwater. 
Also included in the definition of 
production area is any egg washing or 
egg processing facility. 

[jJ Setback means a specified distance 
from surface waters or potential 
conduits to surface waters where 
manure and wastewater may not be land 
applied. Examples of conduits to surface 
waters include, but are not limited to, 
tile line intake structures, sinkholes, 
and agricultural well heads. 

(k) Soil te.~t phm;phorw; is thP. 
measure of the phosphorus content in 
soil as reported by approved soil testing 
laboratories using a specified analytical 
method. 

(I) Phm;phorw; thun;ho/d ur TH level 
is a specific soil test concentration of 
phosphorus established by states. The 
concentration defines the point at which 
soluble phosphorus may pose a surface 
runoff risk. 

(m) Phosphorus index means a system 
of weighing a number of measures that 
reh1te thP. potential for phosphorus loss 
due to site and transport characteristics. 
The phosphorus index must at a 
minimum include the following factors 
when evaluating the risk for phosphorus 
runoff from a given field or site: 

(1) Soil erosion. 
(2) Irrigation erosion. 
(3) Run-off class. 
(4) Soil phosphorus test. 
(5) Phosphorus fertilize!' application 

rate. 
(6) Phosphorus fertili:.:er application 

method. 
(7) Organir. phosphorus application 

rate, 
(8) MP.thod of applying organic 

phosphorus. 
(n) Permit Nutrient Plan means a plan 

developed in accordance with ~ 412.33 
(b) and§ 412.37, This plan shall define 
the appropriate rate for applying 
manure or wastewater to ~,;rop or pasture 
land. The plan accounts for soil 
conditions, concentration of nutrients in 
manure, crop requirements and realistic 
crop yiHlds when determining the 
appropriate application rate. 

(o) Crop removal rate is the 
application a'ate for manua'e or 
wastewater which is determined by the 
amount of phosphorus which will be 
taken up by the crop during the growing 

APPLICABLE CAFOs 

Sheep ....................................................................................................... 10,000 
Horses ...................................................................................................... 500 

season and subsflquently removed from 
the field through crop harvest. Field 
residues do not ~,;ount towards the 
amount of phosphorus removed at 
harvest. 

(p) Ten(10}-year, 24-hour rainfall 
event and 25-ycar, 24-hour rainfall 
event mean precipitation events with a 
probable recurrence interval of once in 
ten years, or twenty five years, 
respectively, as definP.d by the National 
Weather Service in Technical Paper No. 
40, "Rainfall fo'requency Atlas of the 
UnitHd States," May, 1961, or equivalent 
regional or State rainfall probability 
information developed from this source. 
The technical paper is available at http:/ 
lwww.nws.noaa.gov/erlltq/Tp40s.html. 

(q) The parameters that are regulated 
or referenced in this part and listed with 
approved metl10ds of analysis in Table 
1 B at 40 CFR 136.3 are defined as 
follows: 

(1) Ammonia (as N) means ammonia 
reportP.d as nitrogen. 

(2) BOD5 means 5-day biochemical 
oxygen demand. 

(3) Chloride means total chloride. 
(4) Nitrate (as N) means nitrate 

reported as nitrogen. 
(5) Total dissolved solids means non· 

filterable residue. 
(r) The parameters that are regulated 

or referenced in this part and listed with 
approved methods of analysis in Table 
1 A at 40 CFR 136.3 are defined as 
follows: 

(1) Fecal coliform means fecal 
coliform bacteria. 

(2) Total coliform means all coliform 
bacteria. 

§412.3 General pretreatment standards. 

Any sourr.e subject to this part that 
introduces process wastewater 
pollutants into a publicly owned 
treatment works (POTW) must r.omply 
with 40 CFl< part 403. 

Subpart A-Horses and Sheep 

§412.10 Applicability. 

This subpart applies to discharges 
resulting from the production areas at 
CAFOs where sheep are conf'ined in 
open or housed lots; and horses are 
confined in stables such as at racetracks. 
This subpal't does not apply to such 
CAFOs with less than the following 
capacities: 

Minimum capacity 
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§412.11 Special definitions. 
For the purpose of this subpart: 
(a) Housed lot means totally roofed 

buildings, which may hP. opP.n or 
completely enclosed on the sides, 
wherein animals are housed over floors 
uf solid concrete or dirt and slotted 
{partially open) floors over pits or 
manure collection areas, in pens, stalls 
or cages, with or without bedding 
materials and mechanical ventilation. 

(b) Open lot means pens or similar 
confinement areas with dirt, concrete 
paved or hard surfaces. wherein animals 
are substantially or entirely exposed to 
the outside environment, except where 
some protection is afforded by 
windbreaks or small shed-type shaded 
a!'eas. 

§412.12 Effluent limitations attainable by 
the application of the best practicable 
control technology currently available 
(BPT). 

(a) Except as provided in 40 CFR 
125.30 through 125.32 and when the 
provisions of paragraph (b) of this 
section apply. any existing point source 
subject to this subpart must achieve the 
following effluent limitations 
representing the application of BPT: 
There must be no discharge of process 
wastewater pollutants into U.S. waters. 

(b) Whenever rainfall events cause an 
overflow of pruces~ wastewater from a 
facility designed, constructed and 
operated to contain all proce:Js
generated wastewaters plus the runoff 
from a 10-year, 24-hour rainfall event at 

the location of the point ~ource. any 
procoss wastewater pollutants in the 
overJlow may be allowed to be 
discharged into U.S. waters. 

§412.13 Effluent limitations attainable by 
the application of the best available 
technology economically achievable (BAT). 

(a) Except as provided in 40 CFR 
125.30 through 125.32 and when the 
provisions of paragraph (b) of this 
section apply, any existing point source 
subjoct to this subpart must achieve the 
following effluent limitation~ 
representing the application of BAT: 
There must be no discharge of process 
wastewater pollutants into U.S. watP.rs. 

(b) Whonever rainfall events cause an 
overflow of process wastewater from a 
facility designed, constructed and 
operated to contain all process
generated wastewaters plus the runoff 
from a 25-year, 24-hour rainfall event at 
the location of the point somce, any 
process wastewater pollutants in thP. 
overflow may be allowed to be 
rlisl:harged into U.S. waters. 

§ 412.15 New source performance 
standards (NSPS). 

(a) Except as provided in paragraph 
(b) of this section, any new point source 
subject to this subpart must achieve the 
following performance standards: There 
must be no discharge of process 
wastewater pollutants intq U.S. waters. 

(h) Whenever rainfall events cause an 
overflow of process wastewater from a 
facility designed, constructed and 

EFFLUENT LIMITATIONS 

operated to contain all process
generated wastewaters plus the runoff 
from a 25-year, 24-hour rainfall event at 
the location of the point 11ource, any 
process wastewater pollutants in the 
overflow may be allowed to be 
dischal'ged into U.S. waters. 

Subpart B-Ducks 

§412.20 Applicability. 

This subpart applies to discharges 
resulting fwm dry and wet duck 
feedlots with a capacity of at least 5000 
ducks. 

§412.21 Special definitions. 

For the purpose of this subpart: 
(a) Dry lot means a facHity tor growing 

ducks in confinement with a dry litter 
floor cover and no access to swim.ming 
areas. 

(b) Wet Jot means a confinement 
facility for raising ducks which is open 
to the environment, has a small number 
of sheltered areas, and with open water 
runs and swimming areas to which 
duc:ks have free accP.ss. 

§412.22 Effluent limitations attainable by 
the application of the best practicable 
control technology currently available 
(BPT). 

Except as provided in 40 CFR 125.30 
through 125.32, any existing point 
source subject to this subpart shall 
achieve the following effluent 
limitations representing tho application 
ofBPT: 

Regulated parameter Maximum Maximum Maximum Maximum 
monthly monthly daily 1 

avg.1 daily2 avg.2 

BODs ..... .... .... ............... ... .. .... ................. .. ... ........ ........ ...... .. .... .. .... ...... ............. ........... .. .. . 3.66 2.0 1.66 0 .91 
Fecal coliform ................................................................................................................. . 

, Pounds per 1000 ducks. 
2 Kilograms per 1000 ducks. . 
3 Not to exceed MPN of 400 per 100 ml at any time. 

§412.25 New source performance 
standards (NSPS). 

Any new source subject to this 
subpart must achieve the following 
standards: 

(a) Except as pl'ovided in paragraph 
(b) of this section, there must be no 
discharge uf procP.stl wastewater 
pollutants into U.S. waters. 

(b) Whenever rainfall events cause an 
overtlow of process wastewater from a 
facility designed, constructed and 
operated to contain all process
generated wastewaters plus the runoff 
from a 25-year, 24-hour rainfall event at 
the location of the point source, any 
process wastewater pollutant:! in the 

overflow may be allowed to be 
discharged into U.S. waters. 

§412.26 Pretreatment standards for new 
sources (PSNS). 

(a) Except as provided in 40 CFR 
§403.7 and in paragraph (b) of this 
sedion, any new source subject to this 
subpart must achieve the following 
pretreatment stanrlards: There must be 
no discharge of process wastewater 
pollutants into a POT\IV. 

(b) Whenever rainfall events causP. an 
overflow of process wastewater from a 
facility designed, constructed and 
opP.rated to contain nil process· 
generated wastewaters plus the runoff 
from a 25-year, 24-hour rainf111l event at 

(3) (3) (3) (3) 

the location of the new source, the 
discharge of any process wastewatP.r 
pollutants in the overflow may be 
allowed. 

Subpart C-Beef and Dairy 

§412.30 Applicability. 

This subpart applies lo concentrated 
animal feeding operations (CAFOs), as 
defined in 40 CFR § 122.23, and 
includes the following typP.s of anim11ls: 
Mature dairy cows, either milking or 
dry; and cattle other than mature dairy 
or veal. 
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§412.31 Effluent limitations attainable by 
the application of the best practicable 
control technology currently available 
(BPT). 

Except as provided in 40 CFR § 125.30 
through§ 125.32, any existing point 
source subject to this subpart must 
achieve the following effluent 
limitations representing the application 
ofBPT: 

(a) For CAFO production areas: 
(1) Except as provided in paragraph 

(a)(:.!.) of this section, there must be no 
discharge of process wastewater 
pollutants into U.S. waters. 

(2) Whenever rainfall causes an 
overflow of process wastewater, 
pollutants in the overflow may be 
discharged into U.S. waters during those 
periods subject to following conditions: 

(i) The production area is dosigned 
and constructed to contain all process 

wastewaters including the runoff from a 
25 year, :.!.4 hour rainfall event; and 

(ii) The production area is operated in 
accordance with Ute requirements of 
§ 412.37(a)(l) through (3). 

(b) For CAFO land applic:ation areas: 
(1) Discharges resulting from the 

application of manure or process 
wastewater to land owned or under the 
control of the CAFO must achieve the 
following: 

(i) Develop and implement a Permit 
Nutrient Plan (PNP) that includes the 
requirements specified at§ 41:.!..37; and 
establishes land application rates for 
manure in accordance with§ 412.31 
(b)(t)(iv). 

(ii) The PNP must be developed or 
approved by a certified specialist. 

(iii) The PNP must be written taking 
into account realistic yield goals based 

TABLE 1.-PHOSPHORUS INDEX 

on historic yields from the CAFO, or 
county average data when historic 
yields are not appropriate. County 
average data may be used when a 
facility plants a crop that no yiP.Id data 
for that CAFO land application area has 
been obtained within the previous 10 
years. CAFOs shall review the PNP 
annually and revise as necessary, and 
must rewrite the PNP at least once every 
five years. 

(iv) Apply manure and process 
wastewater at a rate established in 
accordance with one of the three 
methods defined in tables 1 through 3 
of this section. State approved indices. 
thresholds, and soil test limits shall be 
utilized such that applicAtion does not 
exceed the crop and soil requirements 
for nutriP.nts: 

Phosphorus index rating Manure and wastewater application rate 

Low Risk ................. -................... ....................... Application of manure and wastewater may not exceed the nitrogen requirements of the crop. 
Medium Risk .................... ~....... .......................... Application of manure and wastewater may not exceed the nitrogen requirements of the crop. 
High Risk ... ....... ...... .. ................ ....... ........... ...... .. Application of phosphorus in manure and wastewater may not exceed the amount of phos-

phorus removed from the field with crop harvest. 
Very High Risk ............................... ..................... No land application of manure or wastewater. 

TABLE 2.-PHOSPHORUS THRESHOLD 

Soil phosphorus threshold level Manure and wastewater application rate 

< 3,r. TH application ............................................. Manure and wastewater may not excaed the nitrogen requirements of the crop. 
>% TH, < 2 TH application ............................... Phosphorus in manure and wastewater may not exceed the amount of phosphorus removed 

from the field with crop harvest. 
> 2 TH application ....... ......... ........... ............ ....... No land application of manure or wastewater. 

TABLE 3.-SOIL TEST PHOSPHORUS 

Soil test phosphorus level Manure and wastewater application rate 

Low ........................................................... -........ Application of manure and wastewater may not exceed the nitrogen requirements of the crop. 
Medium ......... ...... .... .... ..... .. .......... ...... ................. Application of manure and wastewater may not exceed the nitrogen requirements of the crop. 
High .. - ............................... ,....................... .......... Application of phosphorus in manure and wastewater may not exceed the amount of phos-

phorus removed from the field with crop haJVest. 
Very High ................... ......................................... No land application of manure and wastewater. 

(2) Multi-yRar phosphorus 
applications are prohibited when eithHr 
the P-Tndex is rated high, the soil 
phosphorus threshold is between % and 
2 times the TH value, or the soil test 
phosphorus level is high as determined 
in paragraph (b)(1) (iv) of this section 
unless: 

(i) Manure application equipment 
designed for dry poultry manure or litter 
cannot obtain an application rate low 
enough to meet a phosphorus based 
application rate as determined by the 
PNP ln the evRnt a phosphorus 
application occurs during one givon 
year which exceeds the crop removal 
rate for that given year, no additional 

manure or process wastewater shall be 
applied to the same land in subsequent 
years until all applied phosphorus has 
been removed from the field via harvest 
and crop removal. 

(ii) [Reserved) 

§412.32 Effluent limitations attainable by 
the application of the best control 
technology for conventional pollutants 
(BCT). 

Except as provided in 40 CFR 125.30 
through 125.32 and 412.41(2), any 
existing point source subject to this 
subpart must achieve the following 
effluent limitations tepresenting the 
application of BCT: 

(a) For CAFO production areas: 
Discharges must achieve the same 
requirements as specified in§ 412.3l(a). 

(b) For CAFO land application areas: 
Discharges resulting from the 

application of manure or process 
wastewater to crop or pasture land 
owned or under the control of the CAFO 
must achieve the same requirements as 
specified in§ 412.31(b) and§ 412.37. 

§412.33 Effluent limitations attainable by 
the application of the best available 
technology economically achievable (BAT). 

Except as provided in 40 CFR 125.30 
through 125.32 and 412.33(a)(2}, any 
existing point source subject to this 
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subpart must achieve the following 
effluent limitations representing the 
application of BAT: 

(a) For CAFO production areas: 
(1) There must be no discharge of 

process wastewater pollutants into U.S. 
waters, including any pollutants 
discharged to ground water which has a 
direct hydrologic connection to surface 
waters. 

(2) When over rainfall causes an 
overllow of process wastewater, 
pollutants in the overflow may be 
discharged into U.S. waters during tJwse 
periods when the following conditions 
11re met: 

(i) The production area is d~signed 
and constructed to contain all process 
wastewaters induding the runoff from a 
25 xear, 24 hour rainfall event; and 

(li} The production area is operated in 
accordance with the requirements of 
§ 412.37(a). 

(3)(i) The ground water beneath the 
production area must be SHmpled twice 
annually to demonstiate compliance 
with the no discharge requirement 
unless the CAFO has determined to the 
satisfaction of the permitting authority 
that the ground water beneAth the 
production area is not connected to 
sruface waters through a direct 
hydrologic connection. 

(ii} Ground water samples shall be 
collected up-gradient and down
gradient of the production area and 
analyzed for: 

(A) Total coliforms. 
(B) Fecal coliform. 
(C) Total dissolved solids. 
(D) Nitrates. 
(E) Ammonia. 
(F) Chloride 
(b) For CAFO land apJllicRtion areas: 
Discharge!~ resulting from the 

application of manure or process 
wat>tewoter to crop or pasture land 
owned or under the control of the CAFO 
must achieve the same requirements as 
specified in§ 412.31(b) and§ 412.3 7. 

§412.35 New source performance 
standards (NSPS). 

Any new source subject to this 
11ubpart must achieve the following 
standards: 

(a) For CAFO production areas: 
Subject to the provisions of parAgraph 

(c) of this section, discharges must 
achieve the same requirements as 
specified in§ 412.33(a). 

(b} For CAFO land applicAtion areas: 
Subject to the provisions of paragraph 

(c) of this sec Lion, discharges res11lting 
from the application of manure or 
process wastewater to crop or pasture 
l11nd owned or under the control of t he 
CAF'O must achieve the same 
requirements as specified in §412.31.(b) 
and §412.37. 

(c) Any new source subject to the 
provisions of this section that 
commenced discharging after I insert 
date 10 years prior to the date that is 60 
days from the publication date of the 
final rule) and before (insert date that. is 
60 days from the publication date of the 
fino! mle) must continue to achieve the 
standards specified in the 2000 version 
of§ 412.15, provided that the new 
source was constructed to meet those 
standards. For toxi.c and 
nonconventional pollutants, those 
standards shall not apply after the 
expiration of the applicable time period 
specified in 4U CFR 122.29(d)(1); 
thereafter, the source must achieve the 
standards specified in paragraphs (a) 
11nd (b) of this section. 

§412.37 Additional measures. 
(a) Each CAFO subjoct to this subpart 

must implement the following 
requirements: 

(1) There must be routine visual 
inspections of the CAFO production 
area to check the following: 

(i) Weekly inspections of all 
stormwater diversion devir.As, such as 
roof gutters, to ensure they are free of 
debris that could interfero with the 
diversion of clean storm water; 

(ii) Weokly inspections of all 
stormwaler diversion devices which 
channel contaminated storm water to the 
wastewater and manure storage and 
containment s tructurt:J, to ensure that 
they arc free of debris that could 
interfere with ensuring this 
contaminated storm water reaches the 
storage or containment structrue; 

(iii) Daily inspections of all water 
lines providing drinking wotor to the 
animals to ensure there are no leaks in 
these lines that could contribute 
unnecessary volume to liquid storage 
systems or ca1150 dry manure to become 
too wet; 

(iv] Runoff diversion structures and 
anima} waste storage structures must be 
visually inspected for: seepage, erosion, 
vegetation, animal access, reduced 
freeboard, and functioning rain gauges 
and irrigation equipment., on a weekly 
basis manure storage area to ensure 
integrity of the structure. All surface 
impoundments muHt have a depth 
marker which indicates the design 
volume and clearly indicates the 
minimum freeboard necRssary to allow 
for the 25 yeor 24 hour rainfall event. 
The inspection shall also note the depth 
of the manure and process wastewater 
in the impoundment as indicated by 
this depth marker. 

(2) Any deficiencies found as a result 
of these inspections shn Jl be corrected 
as soon os possible. Deficiencies and 

corrective action taken shall be 
documented. 

(3) Mortalities may not be disposed of 
in any liquid manure or stormwater 
storage or treatment system, and must 
be handled in such 11 way as to prevent 
discharge of pollutants to surfaco water. 

( 4) Land application of manure 
generated by the CAFO to land owned 
or controllerl by the CAFO must be done 
in accordance with the following 
practices: 

(i) Manure may not be applied closer 
than lOU feet to any surface water, tile 
line intake structure, sinkhole or 
agrir.ult.ural well head. 

(ii) The CAFO must take manure 
samples at least once per year and 
analyzed for nitrogen, phosphorus and 
potasMium. Samples must be collected 
from all manure storage 11reas, both 
liquid and dry storage, as well as any 
wastewater or storm water storage. The 
CAFO must take soil samples once 
every three years if they apply manure 
to crop or pasture land under their 
control, and analyze the soil sample for 
phosphorus. Samples shall be collected 
in accordance with accepted Extension 
protocols and the analyses must be 
conductAd in accordance with the state 
nutrient management !ltllndard. These 
protocols shall be documented in the 
PNP. 

(iii) Manure that is transported off-site 
must be sampled at least once 11 year for 
nitrogen, phosphorus and potassium. 
The results of tJ1ese analyses must be 
provided to the recipient of the manure. 

(iv) Manure application equipment 
must be calibrated prior to land 
application of manrue and/or process 
wastewaters at a minimum of once per 
year. 

(b) Record keeping requirements: 
Each CAFO must maintain on its 

premjses a complete copy of the current 
PNP and the records specified in 
paragraphs (b)(1) through (12) of this 
section. The CAFO must make the PNP 
available to the permitting a11thority and 
the Regional Aaministrator, or h is or her 
designee, for review upon request. 
Records must be maintained for 5 years 
from the datt1 they are created. 

(1) Cover Sheet which includes the 
following information: 

(i) the name and location of the 
CAFO, 

(ii) name and title of the owner or 
operator 

(iii) nama and title of the person who 
prepared thf! plan , 

(iv) dale the plan was prepared, 
(v) date the plan was amended 
(2) Executive Summary which 

includes the following information: 
(i) Total average herd or flock size 
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(ii) Identification of manure 
collection, handling, storage, and 
treatment practices 

(iii) Amount of manure generated 
annually 

(iv) Identification of planned crops 
(rotation) 

{v) Realistic yield goal as described in 
§ 412.31(b)(1 )(iii) 

(vi) Field condition as determined hy 
the phosphorus index, soil test 
phosphorus, or phosphorus threshold 
(for each field unit that will receive 
manure) 

(vii) number of acres that will receive 
manure 

(viii) amount of manure transported 
off-site 

{ix) animal waste application rate 
(gallons or tons/acre) 

(x) identification of watershed or 
nearest surfa<;e water body 

{3) Records documenting the 
inspections required under paragraph 
(a)(1) of this section. 

(4) Records tracking the repairs 
performed on drinking water lines, 
automated feeding equipment, feed 
storage and silos, manure sl01'age, 
manure treatment facilities, as well as 
maintenance of berms and diversions 
that diret.:t clean storm water away from 
any manure and other process 
wastewAter. 

(5) Records documtmting the 
following information about manure 
application and crop production. 

(i) Expected crop yield based on 
historical data for the CAFO for its land 
application area, or county average yield 
data when the CAFO does not have a 
prior history of crop yields 

(ii) The dato(s) manure is applied. 
(iii) Weather conditions at time of 

application and lor 24 hours prior to 
and following application, 

{iv) Results from manure and soil 
sampling, 

(v) Test methods used to sample and 
analyze mAnure and soil, 

(vi) Whether the manure application 
rate is limited to nitrogen, phosphoms, 
Of some other parameter, 

{vii) The amount of manure and 
manure nutrients applied, 

(viii) The amount of any other 
nutrients applied to the field reported in 
terms of nitrogen, phosphorus and 
potassium (including commercial 
fel'tilizer, legume credits, and biosolids), 

(ix) Calculations showing the total 
nutrients applied to lund, 

(x) Calibration of manure application 
equipment, 

(xi) The rate of application of manure, 
(xii) The method used to apply the 

mAnure, Hstimated nitrogen losses based 
on application method used, and the 
route of nitrogen loss, 

(xiii) The field(s) to which manure 
was applied and total acreage l'eceiving 
manure, 

(xiv) What crop(s) was planted, 
(xv) The date that crops were planted 

in the field. and 
{xvi) The crop yields obtained. 
(6) Records of the total volume or 

amount of manure and process 
wastewater generated by all animals at 
the facility during each 12 month 
period. This must include milk parlor 
washwater and egg wash water. The 
volume or amount may be determined 
through direct. measurements or an 
estimated value provided all factors are 
documented. 

(7) Records of rainfall duration, 
amounl of rainfall, and the estimated 
volume of any overflow that occurs as 
the result of any catastrophic or chronic 
rainfall event 

(8) A copy of the emergency response 
plan for the CAFO, 

(9) Records of how mortalities are 
handled by the CAFO. 

(10) Name of stAte approved specialist 
that prepared or approved the PNl', or 
record and documentation of training 
and certification for owners or operator 
writing their own PNP. 

Subpart D-Swine, Poultry and Veal 

§412.40 Applicability. 
This subpart applies to operations 

defined as concentrated animal feeding 
optlrations (CAFOs) under 40 CFR 
122,.23 and includes the following 
animals: Swine, each weighing 55 lbs, 
or more; swine. each weighing less than 
55 lbs.; veal; cattle; chickens; and 
turkeys. 

§412.41 Effluent limitation attainable by 
the application of the best practicable 
control technology currently available 
(BPT). 

Except as provided in 40 CFR 125.30 
through 125.32, any existing point 
source subject to this suhpart must 
achieve the following effluent 
limitations representing the application 
ofBPT: 

(a) For CAFO production areas: 
Discharges must achieve the same 

requ irements as specified .in ~412.31(A). 
[b) Fo·r CAFO land apphcat10n areas: 
Discharges resulting from the 

Application of manure or process 
wastewater to crop or pasture land 
owned or under the control of the CAFO 
must achieve tho same requirements as 
specified in §412.31{b) and §412.37. 

§412.42 Effluent limitations attainable by 
the application of the best control 
technology for conventional pollutants 
(BCT). 

Except as provided in 40 CFR 125.30 
through 1:.!.5.:.12 , any existing point 

source subject to this subpart must 
achieve the following effluent 
limitations representing the applir:ation 
ofBCT: 

(a) For CAFO production areas: 
The limitations are the same as 

specified in §412.41(a). 
(b) For CAFO land application areas: 
The limitations are the same as 

spedfied in §412.41{b). 

§412.43 Effluent limitations attainable by 
the application of the best available 
technology economically achievable (BAT}. 

Except as provided in 40 CFR 125.30 
through 125.32, any existing point 
source subject to this subpart must 
achieve the following effluent 
limitations representing the application 
of BAT: 

(a) For CAFO production areas: 
(1) There must be no discharge of 

procHss wastewater pollutants into U.S. 
waters. 

(2) Any CAFO subject to this subpart 
must also comply with the requirements 
specified in§ 412.37(a)(1) through (3). 

(h) For CAFO land application areas: 
The limitations are the same as 

specified in §412.41(b). 

§412.45 New source performance 
standards (NSPS). 

Any new source subject to this 
subpart must achieve the following 
stAmlards: 

(a) For CAFO production areas: 
(1) Thore must be no discharge of 

process wastewater pollutants into U.S. 
waters, including any pollutants 
discharged to ground water which have 
a direct hydrological connection to 
surface waters. 

(2) The grounrl water htmeath the 
production area must be sampled twice 
annually to demonstrate compliance 
with the provisions of paragraph (a)(1) 
of this SHction, unless the CAFO has 
determined to the satisfaction of the 
permitting authority that the ground 
water beneath the production area is not 
connected to surface waters through a 
direct hydrologic connection. Ground 
water samples must be collected up
gradient and down-gradient of the 
production area. and analyzed for: 

(i) Total coliforms 
(ii) Fecal colilorm 
(iii) Total dissolved solids 
(iv) Nitrates 
(v) Ammonia 
(vi) Chloride 
(3) Any CAFO subject to this subpart 

must also comply with the requirements 
specified in §412.37(a)(1) through (3). 

{b) For CAFO land application areas: 
Discharges resulting from the 

application of manure or process 
wastewater to crop or pasture land 
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owned or under the control of the CAFO 
must achieve the same requirements as 
specified in §4t2.31(b) and §412.37. 

(c) Any new source subject to the 
provisions of this section that 
commenced discharging after (insert 
date 10 years prior to the date that is 60 
days from the publication date of the 

final rule] and before (insert date that is 
60 days from the publication date of the 
final rule] must continue to achieve the 
standards specified in §412.15, 
provided that the new source was 
constructed to meet those standards. For 
"toxic" and nonconventional pollutants, 
those standards shall not apply after the 

expiration of the applicable time period 
specified in 40 CFR § 122.29(d)(l); 
thereafter, the source must achieve the 
standards specified in paragraphs (a) 
and (b) of this section. 
ll"R Doc. 01-1 Fi led 1-11--{)1; 8:45am] 
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NRCS, Illinois 
November 2008 

Conservation practice standards are reviewed periodically, and updated if needed.  To obtain 
the current version of this standard, contact your Natural Resources Conservation Service 
State Office, or visit the Field Office Technical Guide. 

NATURAL RESOURCES CONSERVATION SERVICE 
CONSERVATION PRACTICE STANDARD 

VEGETATED TREATMENT AREA 
(Ac.) 

CODE 635 

DEFINITION 

An area of permanent vegetation used for 
agricultural wastewater treatment. 

PURPOSE 

To improve water quality by reducing loading 
of nutrients, organics, pathogens, and other 
contaminants associated with livestock, 
poultry, and other agricultural operations. 

CONDITIONS WHERE PRACTICE APPLIES 

• Where a Vegetated Treatment Area (VTA) 
can be constructed, operated and 
maintained to treat contaminated runoff 
from such areas as feedlots, compost 
areas, barnyards, and other livestock 
holding areas; or to treat process 
wastewater from agricultural operations. 

• On small animal feeding operations where 
no NPDES permit or discharge certification 
is required (typically less than 300 animal 
units), as defined by the U.S. 
Environmental Protection Agency. 

CRITERIA  

Utilities and Permits. Vegetated treatment 
areas shall comply with all applicable laws, 
rules, regulations, and permit requirements 
including those applicable to the discharges of 
waters to the state. 

The landowner shall be responsible for 
locating all buried utilities in the project area, 
including drainage tile and other structural 
measures.   

The landowner shall obtain all necessary 
permissions from regulatory agencies, 

including the Illinois Department of Agriculture, 
US Army Corps of Engineers, US 
Environmental Protection Agency, Illinois 
Environmental Protection Agency and Illinois 
Department of Natural Resources – Office of 
Water Resources, or document that no permits 
are required.  

Infiltration Area.  Base the total treatment 
area for the VTA on the soil’s capacity to 
infiltrate and retain runoff within the root zone 
and the vegetation’s agronomic nutrient 
requirements. Use the soil’s water holding 
capacity in the root zone, infiltration rate, 
permeability, and hydraulic conductivity to 
determine its ability to absorb and retain runoff.  
Base the infiltration determination on the most 
restrictive soil layer within the root zone 
regardless of its thickness.  Soil infiltration rate 
shall be at least 1.0 inch per hour, and not 
greater than 6.0 inches per hour. 

Design the VTA based on the need to treat the 
runoff volume from the 25-year, 24-hour storm 
event from the agricultural animal 
management facility. Infiltrate a portion or the 
entire volume of the design storm, based on 
management objectives.  The portion of the 
design volume not infiltrated shall be stored for 
utilization or treatment unless discharge is 
permitted by applicable regulations.  

The VTA area for runoff from feedlots or other 
contaminated areas shall be designed such 
that the infiltration capacity of the VTA will 
equal or exceed the volume of feedlot runoff to 
be infiltrated during a 1-year, 2-hour rainfall 
event. 

Hydraulic Capacity.  The VTA shall be 
designed to provide uniform sheet flow with a 
maximum 0.5 inch depth for the applied 
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wastewater, at a velocity that will provide a 
minimum VTA contact time of 2 hours. 

The VTA design flow rate shall be determined 
using the volume of runoff to be infiltrated and 
the design contact time.  

The VTA shall have a minimum flow length of 
100 feet and a minimum width of 20 feet. 
Maximum width of the VTA shall be 100 feet.  
The natural or constructed slope of the VTA 
shall be 0.3 to 6 percent.  The entrance slope 
to the VTA shall not be flatter than 1 percent. 

Nutrient Loading.  Nutrient loading of the VTA 
shall be based on crop removal of the 
vegetation used in the VTA (See Table 1).  

The VTA area for runoff from feedlots or other 
contaminated areas shall be designed such 
that the nitrogen uptake of the vegetation in 
the VTA is at least one third of the annual 
application of nitrogen from the settling basin 
discharge.  The nitrogen from settling basin 
discharge may be estimated as follows: 

• For cattle: 10 lb N per year per 1000 
square foot feedlot 

• For swine: 25 lb N per year per 1000 
square foot feedlot 

The VTA design for processed water shall be 
based on the nutrient contents of the 
processed water and the VTA’s ability to hold 
and uptake the nutrients.  

Table 1. Seed Mixtures 

Species 

Seeding 
Rate 

PLS/acre 

Nitrogen 
Removed 
Per Ton 

Harvested 
(Lbs./ton) 

Tall Fescue 24 30 

Smooth Bromegrass 24 22.4 

Orchard Grass 
Tall Fescue 

6 
20 25 

Tall Fescue 
Smooth Bromegrass 

12 
12 25 

   

Vegetation.  Vegetation shall be able to 
withstand anticipated wetting and/or 
submerged conditions. Harvest VTA as 
appropriate to encourage dense growth, 
maintain an upright growth habit, and remove 
nutrients and other contaminants that are 
contained in the plant tissue. 

Site preparation and seeding shall be done at 
a time and in a manner that best ensures 
survival and growth of the selected species.  
Species and seeding rates shall be selected 
from Table 1. 

Location. Locate the VTA outside of 
floodplains.  However, if site restrictions 
require location within a floodplain, the VTA 
shall be protected from inundation or damage 
from a 25-year flood event, or larger if required 
by regulation. 

The water table shall be either naturally deep 
enough or artificially lowered so that the 
infiltrated runoff does not mingle with the 
ground water at the bottom of the root zone.  
Subsurface drainage shall not be provided 
within the VTA.  Subsurface drainage may be 
used to lower the seasonal high water table to 
an acceptable level provided the subsurface 
drain lines are at least 10 feet away from the 
VTA.  

Infiltration areas shall not be planned where 
soil features such as cracking will result in 
preferential flow paths that transport untreated 
runoff from the surface to below the root zone, 
unless the soil moisture can be maintained to 
prevent drying and cracking. 

Settling Facilities.  A settling basin designed 
to meet NRCS Conservation Practice 
Standard 632 – Solid/Liquid Waste Separation 
Facility shall be provided between the waste 
source and filter strip to store 1,100 cu. ft. per 
acre- inch of runoff from a 2-year, 24-hour 
rainfall.  Any basin outflow shall be 
disregarded in computing minimum storage.   

Additional storage capacity, based on 
frequency of cleaning, shall be provided for 
manure and other solids settled within the 
basin.  When the basin will be cleaned after 
every significant runoff event, additional 
storage equivalent to at least 0.5 in. from the 
concentrated waste area shall be provided.  If 
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only annual cleaning of the basin is planned, 
additional storage equivalent to at least 6 in. 
from the concentrated waste area shall be 
provided. 

Effluent Transport and Distribution System.  
The transport and distribution system between 
the settling basin and the filter strip shall be 
designed to keep flow as uniform as possible 
to prevent solids deposition.  Design velocity in 
the transport system shall be 2 feet per second 
or greater.   

Discharge into and through treatment areas 
shall be applied as sheet flow.  Where sheet 
flow is planned, some means, such as a ditch, 
curb, gated pipe, level spreader or a sprinkler 
system, shall be provided to disperse 
concentrated flow and ensure sheet flow 
across the treatment area.  Land grading and 
structural components necessary to maintain 
sheet flow throughout the treatment area shall 
be provided as necessary. 

The distribution system should uniformly 
spread effluent across the top of the VTA.  
Gravity flow distribution manifolds shall be less 
than 50 feet long each and at least 2 feet 
shorter than the width of the VTA. 

The effluent transport and distribution system 
shall meet NRCS Conservation Practice 
Standard 634 – Manure Transfer. Minimum 
capacity of the transport and distribution 
system shall equal the design flow rate for the 
VTA. 

Protection.  Divert uncontaminated water from 
the treatment area to the fullest extent possible 
unless additional moisture is needed to 
manage vegetation growth in the treatment 
area.  Diversions shall meet NRCS 
Conservation Practice Standard 362 – 
Diversion. 

Exclude livestock access to the vegetated 
treatment area. 

CONSIDERATIONS 

Provide more than one treatment area to allow 
for resting, harvesting vegetation, 
maintenance, and to minimize the potential for 
overloading. 

Add a shallow furrow or rock check on the 
contour to re-establish sheet flow if rills or 
small channels develop along the length of the 
VTA. 

A serpentine or switchback channel can be 
used to provide greater length of flow. 

Use warm and cool season species in 
separate areas to ensure that plants are 
actively growing to maximize nutrient uptake 
during different times of the year. 

Utilize inlet control structures to prevent 
undesirable debris from entering the VTA, to 
control the rate and timing of inflow during 
normal operations and to control inflow as 
necessary for operation and maintenance. 

Supplement water as necessary to maintain 
plants in a condition suitable for the treatment 
purpose. 

Store seasonal contaminated water upstream 
of the VTA during excessively wet or cold 
climatic conditions. 

Consider suspension of application to 
treatment area when weather conditions are 
not favorable for aerobic activity or when soil 
temperatures are lower than 390 F.  When soil 
temperatures are between 390 F and 500 F, 
consider reducing application rate and 
increasing application period while maintaining 
a constant hydraulic loading rate. 

Manage the VTA to maintain effectiveness 
throughout the growing season. Time the 
harvest of the VTA plants so vegetation can 
regrow to a sufficient height to effectively filter 
effluent late in the growing season. 

Effluent from the VTA may be stored for land 
application, recycled through the wastewater 
management system, or otherwise used in the 
agricultural operation. 

Fences or other measures may be needed to 
exclude or minimize access to the VTA by 
humans or animals that would inhibit its 
function. 

PLANS AND SPECIFICATIONS 

Prepare plans and specifications in 
accordance with the criteria of this standard 
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that describe the requirements for applying the 
practice to achieve its intended use.   

Plans and Specifications will include: 

 

• A plan view showing the location of the 
VTA, 

• Details of the length, width, and slope of 
the treatment area to accomplish the 
planned purpose (length refers to flow 
length down the slope of the treatment 
area), 

• Details of structural measures required for 
effluent transport and distribution, and 
clean water exclusion. 

• Herbaceous species, seed selection, and 
seeding rates to accomplish the planned 
purpose, 

• Planting dates, care, and handling of the 
seed to ensure that planted materials have 
an acceptable rate of survival, and 

• Site preparation sufficient to establish and 
grow selected species. 

OPERATION AND MAINTENANCE  

Develop an operation and maintenance plan 
that is consistent with the purposes of the 
practice, its intended life, safety requirements, 
and the criteria for its design.  

The plan shall include the following as 
appropriate: 

• Control undesired weed species, 
especially state-listed noxious weeds, and 
other pests that could inhibit proper 
functioning of the VTA.   

• Avoid damaging the VTA with herbicides. 

• Inspect and repair treatment areas after 
storm events or equipment damage to fill 
in gullies, remove flow disrupting sediment 
accumulation, re-seed disturbed areas, 
and take other measures to prevent 
concentrated flow. 

• Remove solids that accumulate in the 
settling facilities after each runoff event or 
when 2 to 4 inches accumulate.  Remove 
solids from the effluent transport system 

regularly.  Solids shall be stored in a 
separate stacking facility. 

• Scrape feedlots regularly and store solid 
waste in a separate stacking facility to 
reduce the load of solids onto the VTA. 

• Harvest vegetation when the forage is at 
the proper state of maturity for maximum 
quality.  Refer to Conservation Practice 
Standard 511, Forage Harvest 
Management. 

• Protect the VTA from damage by farm 
equipment, traffic and livestock.  Livestock 
must be fenced out of the VTA. 

• Apply supplemental nutrients and soil 
amendments as needed to maintain the 
desired species composition and stand 
density of herbaceous vegetation. 

• Maintain or restore the treatment area as 
necessary by periodically grading when 
deposition jeopardizes its function, and 
then reestablishing to herbaceous 
vegetation. 

• Inspect the distribution manifold and 
effluent transport pipes regularly.  Relevel 
the distribution manifold each spring and 
restore transport pipes to design slope. 

• Routinely de-thatch and/or aerate 
treatment areas used for treating runoff 
from livestock holding areas in order to 
promote infiltration. 

• Conduct maintenance activities only when 
the surface layer of the VTA is dry enough 
to prohibit compaction. 

REFERENCES 

USDA/NRCS, National Engineering 
Handbook, Part 651, Agricultural Waste 
Management Field Handbook.1992, Last 
revised, June 1999. 

Koelsch, R., B. Kintzer, and D. Meyer. (ed.) 
2006.  Vegetated Treatment Systems for Open 
Lot Runoff - A Collaborative Report.  USDA, 
NRCS. 
http://www.heartlandwq.iastate.edu/ManureMa
nagement/AlternativeTech/Avtsguidance/  
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State of Illinois, Title 35 Environmental 
Protection, Subtitle E Agriculture Related 
Water Pollution, Chapter II Environmental 

Protection Agency, Part 570 Design and 
Maintenance Criteria Regarding Runoff Field 
Application Systems.  August, 1982 
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16 January 2014 
 
To Whom It May Concern: 
 
I am an Associate Professor of economics in the Department of Agricultural and Consumer Economics at the 
University of Illinois at Urbana-Champaign. My primary research focus is in the economics of managing natural 
resources and I work extensively on water management in agriculture. 
 
I was asked by Prairie Rivers Network to consider the potential economic impacts of adopting proposed setback rules 
for siting of some kinds of new livestock facilities in Illinois (750 feet from surface waters and one quarter mile from 
designated surface drinking water supplies). Below, I provide a quick analysis explaining my opinions about the 
question. This is not a rigorous economic study, which would require significant time and effort. However, the ideas 
and methods described fall within standard microeconomic theory and econometric analysis, and have been described 
in a large number of previous studies. My intent is not to provide a precise quantification of expected impacts of the 
proposed rules, but rather to assess the likely sign and scope of impacts. 
 
Sincerely, 
 

 
 
Nicholas Brozovic, Associate Professor 
tel: 217-333 6194, email: nbroz@illinois.edu 
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What are the economic impacts of proposed setbacks for livestock management or livestock waste handling 
facility siting? 
 
The economic impacts of the proposed setbacks for siting new livestock management or livestock waste handling 
facilities fall into two categories. 
 
First, there may be economic impacts of the setback rules on downstream water users, including municipal, 
industrial, rural residential, recreational, and other instream and offstream water uses. Adequate water quality 
provides economic benefits to a variety of water users in a watershed, and degraded surface water quality imposes 
costs on those users.  
 
The benefits of water quality fall into a number of categories, and there is generally no market price for clean water 
as it is not a good traded in a traditional market setting. However, economists have developed a variety of methods to 
estimate the value of non-market goods. Representative examples of economic applications to water quality include 
Viscusi et al. (2008) and Kramer and Eisen-Hecht (2002). Ge et al. (2013) provide a comprehensive summary and 
meta-analysis of the state of economic research on valuing water quality. They find that estimates of the benefits of 
water quality vary between studies and based on the scale and methodology used, the region, and the specific kind of 
water body. However, studies are in agreement that an increase in water quality provides positive economic benefits 
to people in the watershed. Similarly, a decrease in water quality would impose economic losses on watershed 
residents.  
 
The purpose of setback rules is to reduce the likelihood of release of livestock waste into surface waters. It is thus 
expected that setbacks would improve water quality relative to the situation where there were no setbacks in place. 
This means that the setbacks are expected to have a positive economic impact on water users within the regulated 
watershed. 
 
Second, there may be economic impacts on livestock management or livestock waste handling facilities resulting 
from the setback rules. Note that there will be no economic impact on existing livestock facilities, as they would be 
grandfathered in under the rules. For new facilities, the relevant question is whether their costs of establishment 
would be increased as a result of the setback rules. The relevant cost is the cost to acquire land for facility 
construction. The total amount of land available for livestock management or livestock waste handling facility 
construction is very large compared to the area required for potential livestock facilities in the state of Illinois. As a 
result, land prices for the cropland and pasture primarily used for the construction of new livestock facilities are not 
controlled by the option to build livestock facilities. Instead, land prices are determined by other market factors such 
as commodity prices and proximity to cities. The amount of potential land that livestock facilities could be 
constructed on that would be removed from the supply of all land available as a result of the setback rules is 
negligible. In other words, introducing setback rules is not expected to change land prices for land on which livestock 
facilities could be constructed. As a result, it is anticipated that there will be no overall economic impact on livestock 
management facility costs from the setback rules. Finally, even in the event that land acquisition costs for new 
livestock facilities did increase as a direct result of setback rules, the economic gains from that increase would accrue 
to Illinois landowners selling their land for facility development and the net effect is likely to be negligible. 
 
In conclusion, it is anticipated that the setback rules will have a strictly positive economic impact as a result of 
improved surface water quality and negligible or zero economic impact on operators on livestock management or 
livestock waste handling facilities. 
 
 
References 
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http://www.econ.iastate.edu/sites/default/files/publications/papers/p16597-2013-09-29.pdf) 
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