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MEMORANDUM AIR QUALITY PLANNING

AND STANDARDS

SUBJECT: Animal Feeding Operations Air Emissions Estimating
Methodologies from the National Air Emissions Menitoring Study

FROM: Stephen D. Page, Directof
Office of Air Quality Planding anll Standards (C404-04)

TO: Ed Hanlon
Designated Federal Officer
Animal Feeding Operations Emission Review Panel
EPA Science Advisory Board Staff Office (1400R)

This memorandum requests that the Science Advisory Board (SAB) review and comment on the draft
emissions estimating methodologies (EEMs) for animal feeding operations (AFOs). In preparation for
this review, the SAB has formed the Animal FFeeding Operations Emission Review Panel. We envision
conducting multiple meetings of this panel to cover the material we are requesting to be reviewed. This
memorandum contains background material and charge questions for review by the expert SAB Panel at
the initial meeting. We request that these materials be forwarded to the SAB Panel for their review.

As the attachment and associated documents illustrate, the EPA staff has carefully considered the data
collected as part of the National Air Emissions Monitoring Study (NAEMS) and now ask the panel to
refine and comment upon our work thus far to create EEMs. To bound and define the discussion, the
attachment offers charge questions for the panel to consider.

By way of background, in 2005, the EPA entered a voluntary consent agreement with the AFO industry
in which AFOs that chose to sign the Air Compliance Agreement (Agreement) shared responsibility for
funding a nationwide emissions monitoring study. The NAEMS monitoring protocol was developed
through a collaborative effort of AFO industry experts, university scientists, U.S. Department of
Agriculture and EPA scientists and other stakeholders. The monitoring study was designed to gather
data for developing methodologies for estimating emissions from AFOs and to help AFOs determine
and comply with their regulatory responsibilities under the Clean Air Act (CAA), the Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA), and the Emergency Planning and
Community Right-To-Know Act (EPCRA). Once the EPA publishes the applicable EEMs, the
Agreement requires each participating AFO to certify that it is in compliance with all relevant
requirements of the CAA, CERCLA and EPCRA.
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We appreciate your efforts and those of the Panel to prepare for the upcoming meeting and look forward
to discussing this project in detail. Questions regarding the attached materials should be directed to Ms.
Robin Dunkins, EPA-OAQPS (telephone: 919-541-5335; email: dunkins.robin@epa.gov).

Attachment

cc: Bill Harnett
Robin Dunkins
Larry Elmore
Lawrenee Elworth
Allison Mayer
Janet McCabe
Peter Tsirigotis




ATTACHMENT

Regulatory Background

In 2005, the EPA entered a voluntary consent agreement with the animal feeding operations (AFO)
industry in which AFOs that chose to sign the Air Compliance Agreement (Agreement) shared
responsibility for funding the National Air Emissions Monitoring Study (NAEMS). Approximately
2,600 AFOs, representing nearly 14,000 facilities that include broiler, dairy, egg layer and swine
operations, received the EPA’s approval to participate in the Agreement.

To provide a framework for the NAEMS, AFO industry experts, university and government scientists
and other stakeholders collaborated to develop a comprehensive monitoring plan. The study was
designed to generate scientifically credible data to characterize emissions from the participating animal
sectors.

Consistent with the Agreement, the Agriculture Air Research Council (AARC), a nonprofit entity
comprised of participating AFO industry representatives, administered the monitoring study. The AARC
was responsible for sclecting the Independent Monitoring Contractor (IMC) and the study’s Science
Advisor with EPA approval. The Agreement outlined the roles and responsibilities of the AARC, the
IMC and the Science Advisor.

The monitoring plan specified the general geographic focation of the farms to be monitored, animal
production phase, ventilation type, manure management/handling system and other pertinent
information for each animal sector.

e For broilers, two sites were to be monitored - one on the West Coast and the other in the
Southeast. Both were to be mechanically ventilated and have litter on the floor.

e For the swine industry, the sites were to be located in the Southeast (sow and finisher), Midwest
(sow and finisher), and West (sow). Mechanically-ventilated buildings, a deep pit building,
lagoons and basin manure storage types were to be monitored.

e For dairy, both naturally- and mechanically-ventilated buildings, lagoons and basins were
monitored. Five dairies were monitored, one dairy in each of the following geographical areas:
Northeast, Midwest, Northwest, West and South.

For confinement sources, the IMC monitored for ammonia (NHs), particulate matter (PM;o, PMy 5, TSP),
volatile organic compounds (VOCs) and hydrogen sulfide (H,S). For lagoons and basins, H,S, NH; and

VOC were to be monitored. Accordingly, the EPA is then responsible for developing EEMs for cach of
these pollutants.

Charge to the Science Advisory Board (SAB) AFO Air Emissions Review Panel

In preparation for the first and second meeting, the EPA has analyzed the NAEMS data for two broiler

sites and nine swine and dairy lagoons/basins. For the purpose of this study, the EPA used the
description of a lagoon and basin as provided in the MidWest Plan Service “Manure Storages” (MWPS-
18 Scction 2) document. According to MWPS, “A lagoon is a biological treatment system designed and



operated for biodegradation of organic matter in animal manure to a more stable end product. A basin,
while similar to but smaller than a lagoon, is designed to store manure only and is not a treatment
system.”

For a broiler confinement house, the EPA has developed draft EEMs for NH3, PM,;9, PM; 5, TSP, VOC
and H,S. For swine and dairy lagoons/basins, the EPA has only developed a draft EEM for NH;. The
documents provided to the SAB describe the sites monitored; the data submitted to the EPA; and a
detailed discussion of the statistical methodology used to develop the draft EEMs. This material is
provided to inform the SAB pancl of the EEM development process used by the agency. In subsequent
meetings, the BPA will address draft EEMs for egg-layers, swine and dairy confinement houses and
other pollutants for swine and dairy lagoons/basins.

Issue 1: Statistical Methodelogy used to develop draft EEMs

The EPA secks the SAB’s input on the statistical methodology used by the EPA to develop the draft
EEMs. Section 7.0 and 8.0 of the broiler document and section 5.0 of the swine and dairy lagoon/basin
document provide an overview of the statistical methodology used to develop the draft EEMs. A flow
diagram of the statistical methodology is provided in Figure 7-1 in the broiler document and Figure 5-1
in the swine and dairy lagoon/basin document. The EPA considers this statistical methodology to be the
best approach for analyzing the data and intends to usc this same approach to develop draft EEMs for
the egg-layers, swine and dairy confinement houses.

Using the process described in the sections listed above, we developed a mean trend function that
provides a point prediction of emissions under a given set of conditions. We chose an appropriate mean
trend function to quantify the relationship between predictor variables and pollutant emissions by
analyzing the emissions data and incorporating knowledge of the emissions generating processes. The
EEM development process also involves choosing a probability distribution and covariance function to
appropriately quantify other contributions to variability in emissions, and thereby to accurately quantify
methods at all stages. If nccessary, we will adjust the statistical methodology based on our review of the
SAB’s input.

Question 1: Please comment on the statistical approach used by the EPA for developing the draft EEMs
for broiler confinement houses and swine and dairy lagoons/basins. In addition, please comment on
using this approach for developing draft EEMs for egg-layers, swine and dairy confinement houses.

Issue 2: Statistical Mcthodelogy used to develop swine and dairy lagoon/basin draft EEMs

After conducting an initial analysis of the NAEMS data submitted for swine and dairy lagoons/basins,
the EPA decided to focus on developing a draft EEM for NH3. The EPA’s review of current literature
indicates that lagoon/basin emissions are influenced by several factors, one of these being lagoon/basin
temperature. To ensure that the dataset used to develop the draft EEM represented all seasonal
meteorological conditions for the entire two year monitoring period, the EPA decided to combine the

swine and dairy data. Combining the swine and dairy lagoon/basin dataset also resulted in combining
lagoon and basin emissions data.



To maximize the number of NH; emissions measurements uscd to develop the draft EEM, the EPA used
static predictor variables as surrogates for data on lagoon/basin conditions (i.., nitrogen content of
lagoon liquid, lagoon pH, oxidation reduction potential and temperature). The static variables of animal
type, total live mass of animal capacity on the farm and the surface area of the lagoon were used to
represcnt NH; precursor loading and the potential for refease to the air. Consistent with operating
parameters associated with statistical degrees-of-freedom, we concluded that two degrees of freedom
was the maximum that the data would credibly allow for inclusion in the developing the draft EEM. As
a result, the EPA developed three sets of draft EEMs, using the paired combinations of these static
variables (i.e., animal type, surface area, farm sizc) and the continuous variables representing
meteorological conditions (i.e., temperature, atmospheric pressure, humidity, wind speed, solar
radiation).

Question 2: Please comment on the agency’s decision to combine the swine and dairy dataset to ensure
that all seasonal meteorological conditions are represented. In addition, the agency also secks the SAB’s
comments on whether the agency should combine lagoon and basin data.

Question 3: Please comment on the agency’s decision to use static predictor variables as surrogates for
data on lagoon/basin conditions. Given the uncertainties in that approach, does the SAB recommend
that EPA consider specific alternative approaches for statistically analyzing the data that would allow for
the site-specific lagoon liquid characteristics to be used as predictor variables?

Question 4: Does the SAB recommend that EPA consider alternative approaches for developing the
draft NH; EEM that balances the competing needs for a large dataset (to reflect seasonal meteorological
conditions) versus incorporating additional site-specific factors that directly affect lagoon emissions. If
s0, what specific alternative approaches would be appropriate to consider?

Issue 3: Negative and Zero Data

Some emissions measurements were reported to the EPA as either negative or zero emissions values.
When developing the draft EEMs, the EPA used the following gencral approach regarding inclusion of
negative and zero emissions values in the data.

e The EPA evaluated whether the negative or zero values represent the variability in emissions
measurements due to the means of obtaining the measurements, For example, negative values for
a pollutant concentration might result when the concentration of the pollutant falls below the
minimum detection limit of a monitor. For all EEM datasets, the EPA included zero values
becausc these values potentially represent instances where the emissions from the source were
zero (e.g., a frozen lagoon), ot the background and pollutant concentrations from the source were
the same. Regarding negative values, in cases where the dataset available to develop draft EEMs
was relatively large and the emissions were significantly greater than zero, the EPA excluded
negative emissions values from the EEM datasets. The EPA used this approach to develop the
entire broiler confinement house draft EEMs and swine and dairy lagoon/basin NHs draft EEMs.

e The EPA reviewed the data to see if the data quality measures were properly performed
according to the Quality Assurance Project Plan.



e Ifthe EPA identified data where the quality assurance measures were not followed, we contacted
the science advisor to determine if the corrected data could be submitted to the EPA.

The EPA has conducted a preliminary analysis of the swine and dairy lagoon/basin HoS emissions data.
Our analysis indicates that we may need to modify our approach for handling negative and zero data in
order to develop a draft HyS EEM for swine and dairy lagoons/basins. A modification may be needed
duc to the limited number of H,S emissions values, the presence of a greater percentage of negative
emissions values and emissions values that are closer to zero than the NH; emissions for swine and dairy
lagoons/basins. The EPA’s concern is that failure to include the negative measurements in the dataset, or
setting them cqual to zero, would result in an EEM that fails to fully quantify uncertainty around the
point prediction of emissions attributablc to measurement crrox.

Question 5: Please comment on the EPA’s approach for handling ncgative or zero emission

measurements.
Question 6: In the interest of maximizing the number of available data values for development of the

draft H,S EEMs for swine and dairy lagoons/basins, does SAB recommend any alternative approaches
for handling negative and zero data other than the approach used by the agency.

Issue 4: Volatile Organic Compounds (VOC) Data

The EPA reviewed the VOC data submitted for the California and Kentucky broiler sites. The two sites
used different VOC measurement techniques. Based on our analysis of the measurement and analytical

techniques and the VOC data, the EPA decided to use only the VOC data from the Kentucky sites when
developing the draft VOC EEM.

Question 7: Please comment on the approach EPA used to develop the draft broiler VOC EEM.






