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Outline

• Clean Air Act
• Confined Animal Feeding Operation (CAFO) 

Emissions
• National Air Emissions Monitoring Study 

(NAEMS)
• Related Activities
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Clean Air Act
• Established in 1970

– Amended in 1977 and 1990
• Goal is to protect public health and welfare through 

federal air quality standards and state implementation 
plans

• Potential regulatory impacts on CAFOs:
– SIPs

• May or may not cover CAFOs (state specific)
– Permitting

• Required for CAFOs above certain size threshold (varies by 
pollutant and attainment/nonattainment status)

– Federal Emission Standards (e.g., NESHAP)
• Boiler MACT
• RICE MACT 3



Ozone NAAQS Designations
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PM2.5 NAAQS Designations
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CAFO Emissions: Background
• Many subcategories of animals housed in CAFOs

– Primary focus: poultry, beef, swine, dairy
• Accurate farm-level emissions data not readily available

– NAEMS (H2S, NH3, PM, VOCs)
• No current direct federal air regulations of CAFOs

– State CAFO regulations may be incorporated into SIPs
• History of citizen suits

– Seeking relief/regulation under CAA sections 108, 109 
and 111

– Addressing nuisance complaints under Title VI of Civil 
Rights Act of 1964
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CAFO Emissions: Totals*
Pollutant Total Emissions all CAFOs Contribution by subsector
CAFO Pollutants (total 
including NH3, PM, N2O, H2S, 
VOC)

~3M tpy
NH3 (75%)
PM (13%) 
N2O (7%)
H2S (3%)
VOC (2%)

Beef (30%)
Dairy (29%)
Swine (25%)
Poultry (16%)

NH3 ~2M tpy Beef (29%)
Dairy (29%)
Swine (25%)
Poultry (17%)
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* Based on EPA’s 2011 NEI 



CAFO Emissions
Subsector Key Pollutants Dominant 

Locations
Poultry-broilers NH3, VOC, PM GA, AR, AL, MS, 

NC, TX, MD, DE, 
VA

Poultry-layers NH3, VOC, PM IA, OH, IN, PA, CA

Swine (farrowing, 
nursery, and finishing 
farms)

NH3, H2S, VOC, PM IA, NC, MN, IL, IN

Dairy NH3, VOC, PM WI, PA, MN, NY, 
CA

Beef NH3, VOC, PM CO, IA, KS, NE, 
TX
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CAFO Emissions: Sources
• Housing

– Monitored during NAEMS
• Manure Storage

– Monitored during NAEMS
• Land Application
• Feed Storage/Preparation
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NAEMS: Background
• Two-year, industry-funded study coordinated by Purdue 

University with EPA oversight
• Part of 2005 voluntary consent agreement between 

EPA and the CAFO industry
• Stated intent to use data to develop emission estimating 

methodologies (EEMs) for the monitored pollutants and 
emission sources in order to help CAFOs to determine 
and comply with regulatory responsibilities under the 
CAA, CERCLA and EPCRA
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NAEMS: Emissions Monitoring
• 24 sites in 9 states were 

monitored from 2007-10
• Emission sources 

monitored include:
– Broiler, egg layer, swine, and 

dairy houses
– Swine and dairy basins 

and lagoons
• Pollutants monitored:

– PM10, PM2.5, TSP, NH3, H2S, 
and VOCs 

• Additional study by Tyson 
Foods (broiler farm in 
Kentucky)
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NAEMS: Challenges
Changing 
Climatic 

Conditions

Changing 
Feed 

Rations

Large Open Sources
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NAEMS: Challenges (cont.)

Partially Enclosed 
and 

Naturally Ventilated 

Animal 
Movements
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NAEMS: Point Sources Approach
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NAEMS: Large Open Sources Approach 
Open-Path FTIR Concept

wind



NAEMS: Draft EEM Development Approach
• Development of statistical models

– Contain one or more independent (predictor) variables (i.e., 
parameters that represent the varying conditions at an CAFO) 
and one dependent (response) variable (i.e., emissions)

– Examples: Linear regression models, nonlinear regression 
models

• Verification of statistical models: resampling (e.g. cross-
validation, bootstrapping)

• Evaluation of statistical models: determine agreement 
between observed emissions and predicted emissions using 
appropriate methodologies
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NAEMS: 2013 Draft EEM Review
• Overarching recommendations from EPA’s 

Science Advisory Board (SAB) review
– Apply statistical approaches to assess emissions while 

developing and evaluating process-based models
– EPA should not apply current versions of the models for 

estimating emissions beyond those farms covered in the 
data set

• SAB also made several specific recommendations related 
to development of the emission estimating methodologies:
– Use “other relevant data” in addition to the NAEMS data
– Investigate using a lower “data completeness criteria” 17



NAEMS: EEM Development Timeline  

Date Milestone
January 2019 VOC Call for Information

September 2019 Draft swine EEMs: H2S,  NH3, PM
February 2020 Draft poultry (broiler and layer) 

EEMs: H2S,  NH3, PM
July 2020 Draft dairy EEMs: H2S,  NH3, PM
November 2020 Draft VOC EEMs
TBD Stakeholder review period
TBD Final EEMs
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NAEMS Updates (https://www.epa.gov/afos-air) 
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https://www.epa.gov/afos-air


AP-42: Compilation of Air Emissions Factors
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https://www.epa.gov/air-emissions-factors-
and-quantification/ap-42-compilation-air-
emissions-factors

https://www.epa.gov/air-emissions-factors-and-quantification/ap-42-compilation-air-emissions-factors


AP 42 Chapter 9.4 Placeholder

21https://www3.epa.gov/ttnchie1/ap42/ch09/index.html

https://www3.epa.gov/ttnchie1/ap42/ch09/index.html


Related Activities: Best Management Practices

• Joint EPA/USDA Agricultural Air Quality 
Conservation Measures documents
– Reference Guide for Cropping Systems 

and General Land Management
– Reference Guide for Poultry and 

Livestock Production Systems

• Focus on USDA conservation 
measures and state BMPs
– Four states with formal BMP rules: 

AZ, CA, ID, WA
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Related Activities: Petitions/Lawsuits Update 
• Ammonia

– April 2011 petition to regulate NH3 as a criteria pollutant under 
CAA sections 108 and 109; subsequent lawsuit voluntarily 
dismissed by plaintiffs in January 2017

• CAFOs
– September 2010 petition to list CAFOs under CAA section 111(B); 

subsequent lawsuit voluntarily dismissed by plaintiffs after 2017 
denial of petition

– December 2014 notice of intent to sue for unreasonable delay of a 
non-discretionary duty to establish emission factors under CAA 
section 130 for VOC emissions from CAFOs; currently outstanding

– Recent settlement of September 2014 Title VI complaint regarding 
alleged discrimination related to swine feeding operations in North 
Carolina 23



Questions?
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