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E N V I R O N M E N T A L  Q U A L I T Y  B O A R D

September, 1999

To Interested Minnesotans:

The GEIS on Animal Agriculture is a statewide study authorized and funded by the 1998 Minnesota
Legislature and ordered by the EQB. The Legislature directs the EQB to “. . .examine  the long-term
effects of the livestock industry as it exists and as it is changing on the economy, environment and
way of life of Minnesota and its citizens.”

The intent of the GEIS is twofold: 1) to provide balanced, objective information on the effects of
animal agriculture to future policymakers; and 2) to provide recommendations on future options for
animal agriculture in the state. The success of the GEIS on Animal Agriculture will be measured by
how well it educates and informs government officials, project proposers, and the public on animal
agriculture, and the extent to which the information is reflected in future decisions and policy
initiatives, made or enacted by Minnesota state and local governments.

The GEIS consists of three phases during the period summer 1998 through summer 2001: scoping
the study; studying and analyzing the 12 scoped topics; and drafting and finalizing the GEIS. The
EQB has established a 24-member Advisory Committee to provide advise to EQB during all phases
of the GEIS. The scoping phase of the GEIS was completed in December of 1998.

This literature summary is the first step in the second phase aimed at study and analysis of the 12 key
topics. This summary is intended to inform the Environmental Quality Board (EQB) members, EQB
staff, and the Advisory Committee on the “Feedlot  GEIS” scoping questions and research needed for
adequate completion of the GEIS. The EQB would like to acknowledge the time and effort of the
Advisory Committee members who provided invaluable input in the development of this “tool” for
use throughout the GEIS process.

The literature summary is formatted to address the 12 topics of concern and 56 study questions
outlined in the Feedlot GEIS Scoping Document (www.mnnlan.state.mn.us).  Any conclusions or
inferences contained in this report are those of the authors and do not necessarily reflect the positions
of the EQB or the Feedlot GEIS Advisory Committee.

The EQB would like to make this literature summary available to others interested in the effects of
animal agriculture. Copies of this literature summary will be available for use in the Minnesota
Plannin&QB  Library: 300 Centennial Building, 658 Cedar Street, St. Paul. The Library will also
house copies of the key literature review articles and the searchable database compiled as part of 658 Cedar St.
this literature review. A limited number of copies of this literature summary will be St. Paul, MN 55155
printed for distribution at cost.

Telephone:

For further information on the GEIS or this literature summary please contact the EQB at
651-296-9535.

651-296-3985

Facsimile:
651-296-3698

TTY:

a---‘ssioner,  Minnesota Department of Agriculture and

800-627-3529800-627-3529

www.mnplan
state.mn.us

1 0 0 %  p o s t - c o n s u m e r  .
recycled content

Chair, Minnesota Environmental Quality Board
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EXECUTIVE SUMMARY

Animal agriculture can be a source of numerous airborne contaminants including gases, odor,
dust, microbes, and insects that are produced or emitted inside and near animal production
facilities and when waste products are land-applied. Numerous gaseous compounds and living
organisms are generated from livestock and poultry manure decomposition shortly after it is
produced or during storage prior to use as a fertilizer on cropland. Particulate matter and dust
come primarily from the feed and the animals. The rate of generation of these gases,
organisms, and particulates varies with time, species, housing, manure handling system, feed
type, and management system used, thus making prediction of contaminant presence and
concentrations extremely difficult.

Research has shown some animal production systems have reduced contaminant generation
rates compared to other production systems. Numerous control strategies are being
investigated to reduce contaminant generation. These strategies include the use of vegetable
oil (in the feed or directly sprinkled in the barn) to lower airborne dust and other particulate
emissions or the use of a biomass cover on a manure storage basin to reduce odor and gases
emissions from stored manure. Even when using best management systems and/or mitigation
techniques, some airborne contaminants may be generated. The contaminants may build up
concentrations inside livestock and poultry buildings that result in animal and human health
concerns. Most of these concerns are associated with chronic or long-term exposure. Some
human and animal health concerns or safety hazards can result from acute or short-term
exposures, like those expected during the pumping of liquid manure from a pit inside a slatted
floor livestock building.

Once these contaminants are generated they can be emitted from the sources (building,
manure storage unit, or cropland) through the barn’s ventilation system or by natural
(weather) forces. Again emission rates are dependent on many factors—time of year and day,
temperature, humidity, and other weather conditions, ventilation rates or wind forces, housing
type, manure properties or characteristics, and animal species.

Determination of emission rates for gases and odor, dust, microorganisms, and insects is an
active area of research in the US and Europe. Emission rates from point sources (buildings)
and area sources (manure storage units and manure applied on cropland) are difficult to
accurately determine because collection techniques have not been standardized, the large
number of contaminants to measure, and the many factors and conditions at sites that affect
them. Emission rates of only a few of the many gas compounds identified have been
investigated. Ammonia is the most common gas studied and measured because of the negative
environmental impact it can have on ecological systems. There is very little emission data for
other contaminants such as odor, dust and microorganisms. The environmental and health
effects of these ambient air contaminants on people, animals, and the environment surrounding
animal production sites is only beginning to be investigated. In some areas some or all of the
emission contaminants have created environmental or health concerns, but long term impacts
on ecological systems and people are not known.
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There are management systems and control technologies that can reduce the contaminant
emission rates. These systems can reduce generation or they can collect or capture the
contaminants as they leave a source. An example would be the use of a biofilter, which
reduces odor and gas emissions in the ventilating exhaust air from a livestock building.
Windbreak walls are another example. They can capture dust released from animal buildings,
which can also carry odors and microorganisms. Successful technologies that find widespread
application must be both effective in reducing contaminant emission rates and economical for
use in the animal industry.

Finally, after these materials are emitted and become airborne they are transported downwind.
Travel distance can vary greatly due to size of particles, weather conditions, and surrounding
topography and vegetation. Odor is the most common contaminant of concern downwind of
some animal sites, although certain gases like hydrogen sulfide and even flies can be of
concern to neighbors living and working near these production units.

Computer prediction models are being used to estimate the movement and concentration of
these contaminants downwind for animal production sites. The models being adopted were
used to model emissions from other smokestack industries, which generally have a more
constant and standard (one or two specific compounds) emission rate. Evaluation of these
models is needed to verify that they accurately predict contaminant levels around animal
facilities. It is anticipated that these models will be used to assist in local decision making on
setback requirements and other land use issues.

Contaminant emissions rates from animal production systems are beginning to be categorized,
even though their measurement and identification are difficult and highly variable. The impact
of the contaminants on the environment and their health effects on humans and animals are not
fully known. Research continues to find mitigation and control strategies that not only reduce
the generation and emission rates of these contaminants into the buildings and to the ambient
air but also does it in an economical and manageable way that will be compatible with animal
production systems.
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