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Purpose

To explain why “worst-case” conditions are sought for the odor field study, discuss how odor measurements are taken, and to provide a description of some of the situations when “worst-case” odor emissions are likely to occur.

Scope

This SOP discusses the implications of Senate File 2293, and provides an introduction to and overview of the scentometer SOP’s for various odor sampling strategies.
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Introduction

Not applicable

Narrative Summary of Method

The rationale for a “worst-case” field study.  According to Senate file 2293, if the field study fails to show that there is an air pollution problem near AFO’s, then no air pollution control program, or AFO related ambient air health standards will be developed:

The comprehensive plans and programs may be developed if the baseline data from the field study demonstrates to a reasonable degree of scientific certainty that airborne pollutants emitted by an animal feeding operation are present at a separated location at levels commonly known to cause a material and verifiable adverse health effect. (sf 2293)
The form of the odor measurement.  The 7:1 dilution was recommended as a standard for residences and public use areas by the Iowa Concentrated Animal Feeding Operations Air Quality Study Final Report submitted jointly by ISU/UI in February 2002.  Therefore, the Department has adopted the odor standard applicable at or beyond the AFO property line in Colorado, as the form of the odor measurement to be used outside the AFO property line throughout this field study.  As specified in III.A of Regulation No. 2 Odor Emission of the Colorado Air Quality Control Commission:

All housed commercial swine feeding operations shall manage odor emissions from all aspects of the operations such that odor emissions from the operations shall not be detected at or beyond the property boundary after the odorous air has been diluted with seven (7) or more volumes of odor free air.  …  two (2) odor measurements* shall be made within a period of one (1) hour, these measurements being separated by at least fifteen (15) minutes. These measurements shall be made at the property line of the property from which the emission originates. 

[* The term “measurement” in Colorado is the equivalent of what would be referred to as a “reading” in the Iowa QAPP and SOP’s.  See the “Narrative Summary of Method” section of any of the following SOP’s for details: 

AFO-03:  Downwind and Upwind Measurements around AFO Facilities

AFO-04:  Downwind and Upwind Measurements around Manure Application Areas

AFO-05:  Taking an Odor Measurement at a Separated Location]
The bill also indicates that the decision is of an “all or nothing” nature.  (In other words, if after completion of the field study, the Department fails to show the need for an air pollution control program, no additional studies will be carried out thereafter.)

Because of this “all or nothing” approach, and the fact that the bill puts the burden of proof on the Department to show that an AFO Air Quality program is necessary, the AFO odor field study must focus on “worst case conditions”.  Also, if high concentrations are not measured where they are most likely to occur, it’s reasonable to assume they won’t occur anywhere else.  Following this reasoning, no requirements to control odor are necessary, and no further study of AFO odors is needed, if over the course of a comprehensive field study, odor levels that exceed the seven to one standard are never measured.

On conditions where the worst odors at separated locations are likely to arise.  The worst case odors would be expected to occur during periods of high emissions when there are light winds, so that the odors are poorly diluted with fresh air.  Often these worst case meteorological conditions tend to occur at night after the wind dies. The reason that the wind often dies down at night is that temperature differences caused by sunlight help to drive the winds. As a consequence, there is usually less horizontal and vertical mixing of the atmosphere after sunset, and odor levels build up near the source of the odor emissions. 
Other pollutants associated with AFO odors, such as NH3 and H2S, show similar elevated nocturnal levels.  Elevated nighttime NH3 levels have been demonstrated in the literature.  The data from monitors placed nearby a swine AFO near Mercer, Missouri also show that the highest ambient levels of hydrogen sulfide tend to occur during nighttime hours.

Two factors make it difficult to capture worst case meteorological conditions.  First, DNR staff is generally available only during daylight hours; and secondly, practically deployable continuous (round the clock) monitors for odor measurement do not exist.  Therefore, the department’s focus must be directed primarily towards worst case source characteristics (times of high emissions) rather than worst case meteorological conditions.

Worst case situations will tend to occur within the odor plume of the barns and manure storage areas of a large AFO.  Worst case conditions are also likely to exist when neighbors are complaining, or when odorous emissions are enhanced by any of the following events: 

· Manure is being surface applied, either without injection or incorporation, or prior to incorporation

· Formed manure storage structures, basins, or lagoons are turning over as a result of natural seasonal processes, or are being deliberately agitated prior to land application.

When an upwind measurement should be taken.  If odors stronger than 7/1 (dilution to threshold) are detected downwind of a suspected source, an upwind measurement should be taken.  The upwind measurement will indicate if the odor is attributable to an individual source, or if it is a multi-source problem that may involve other upwind AFO’s.
General odor sampling strategies.  Odor measurements near sources are implied by Senate File 2293:

The department shall conduct a comprehensive field study to monitor the level of airborne pollutants emitted from animal feeding operations in this state, including but not limited to each type of confinement feeding operation structure.

Attempting to quantify the levels of odor emitted from each type of "confinement feeding operation structure" requires that measurements be taken close enough to the various structures (barns, manure storage structures, etc.) so that variables arising from the mixing and dilution of odors from the different sources will be minimized.  Since the Department's jurisdiction with respect to air quality measurements ends at the AFO property line, the next best alternative approach to meeting the objective cited above is to take measurements on (or within arms length) of  the property line.

Also, in order to make the best use of available resources (in terms of time and personnel), odor measurements will generally be taken when one of the worst case conditions discussed above is encountered.  The routine inspections of AFO’s might also provide a convenient opportunity for taking odor measurements, and thereby maximize our use of available resources.

The three general odor sampling strategy SOP’s outline categories that virtually all field odor measurements must fall into:

· Downwind and Upwind Measurements Around AFO facilities

· Downwind and Upwind Measurements Around Manure Application Areas

· Taking an Odor Measurement at a PERRC.  (The acronym "PERRC" is used to indicate a Public use area, Educational institution, Residence not owned by the owner of the AFO, Religious institution, or Commercial enterprise - see Iowa Code section 459.102 for definitions of these terms.)  

For a measurement to be considered valid, the Detailed Procedure for Taking an Odor Measurement for either model of scentometer, as well as one of the three SOP’s cited above, must be followed.  (The Detailed Procedure for Taking an Odor Measurement can be found in the SOP's entitled  "Performing an Odor Measurement with the Barnebey Sutcliffe Model SCC" or "Performing an Odor Measurement with the Nasal Ranger®".)
The three general categories outlined in the bulleted SOP’s above are not mutually exclusive.  In fact, one approach will often lead into another approach.  For example, if the downwind measurement at a source (either the facility itself or a manure application area) indicates odors stronger than 7/1, and if a PERRC is included in the downwind odor plume, the observer is encouraged to take an odor measurement at that PERRC.  Conversely, if a measurement taken at a PERRC shows odors stronger than 7/1, then the observer is encouraged to take an upwind/downwind pair of measurements at the source that is the probable cause of the odor plume that is impacting the PERRC.

How to decide which General Odor Sampling Strategy SOP to use.  Before addressing this issue, it is first necessary to consider what is meant by “property associated with a PERRC”.  “Property associated with a PERRC”, includes any portion of land that is contiguous with the PERRC.  A parcel of land is contiguous with a PERRC (and is therefore property associated with a PERRC) if you can travel from the object that requires a separation distance to the given point by traveling only on land owned by the same person or entity that owns the object requiring a separation distance. 

The general rule for source orientated measurements, and one exception to that rule, are as follows:

· Generally, if the primary intent of the measurement is to quantify odors around a source, use the AFO Facility SOP or Manure Application SOP, even if the closest practically accessible location upwind or downwind of a source happens to be on property associated with a PERRC.  In this case, measurements should still be taken as close as practically possible to the property line of the source, even if they have to be taken on property associated with a PERRC.
· One noteworthy exception to the general principles outlined above would be a case in which the downwind measurement is taken within 100 meters of a PERRC (regardless of whether or not that location is contiguous with the PERRC).  If an odor investigator begins using a Facility or Manure Application SOP, and discovers that the closest practically accessible location downwind of a source happens to be within 100 meters of a PERRC, the investigator should abandon the use of the source orientated SOP and proceed according to the PERRC SOP, and no upwind measurement will be taken.
On the other hand, if the measurement is taken with the primary intent of quantifying odors at a PERRC, the PERRC SOP should be used, even if the PERRC happens to be directly downwind of and close to a primary source.  However in this case, the observer will try to get as close as is practically possible to the object which requires a separation distance.

Please note that while entering private property in the course of carrying out these measurements, odor investigators should use common sense and follow all departmental policies about obtaining permission from landowners. 

General guidelines for selecting monitoring locations

Although more specific guidance is offered in the three general odor sampling strategy SOP’s for selecting a location to take scentometer readings, there are some very general considerations that apply to all sampling scenarios.  These guidelines were derived from EPA siting requirements for criteria pollutants and are listed below:

· Flow Obstructions (Other than Trees).  An object near the monitoring site is defined to be an obstruction if it protrudes above the scentometer inlets.  The scentometer must be sited so that the distance from the inlet to the obstruction must be at least twice the height that the obstruction protrudes above the inlet.  For example, if a house is 30 feet tall, and the scentometer is held 5 feet above the ground, measurements should not be taken less than 50 feet [(30-5)*2] from that house.
· Guidelines Concerning Trees.  
There are no minimum distance requirements if the tree does not protrude above the scentometer.  If the tree does protrude above the scentometer, you must be at least 10 meters from the dripline of the tree.  This is the only requirement concerning trees that protrude above the scentometer.
· Local Sources.  Scentometer readings should not be taken near artificial sources of odors that are a primary constituent of livestock odor.  For example, odor readings should not be taken near ammonia storage tanks.

· Minimum Separation from Roadways.  The minimum separation from roadways shall be determined from the following table:

	Roadway average daily traffic, vehicles per day
	Minimum separation distance1 (meters)

	Less than or equal to 10,000
	10

	15,000
	20

	20,000
	30

	40,000
	50

	70,000
	100

	Greater than or equal to 110,000
	250


1Distance from the edge of the nearest traffic lane.  The distance for intermediate traffic counts should be interpolated from the table values based on the actual traffic count.

As an example, assume that the average traffic count for all 24 hours of the day on a particular road is 1 car per minute. (This would be a heavily traveled rural road.) By interpolation, this would require you to be 1.44 meters (or 5 feet) from the edge of the traveled portion at the time you take your measurement:

[10 meters/(10,000 cars/day)] * (1 car/min) * (60 min/hour) * (24 hours/day) = 1.44 meters
Field Definitions

Lack of space on the General Information and Field Data Sheets necessitates rather concise definitions.  In some cases, the description of the fields that appear on these sheets may be somewhat ambiguous.  For a complete and detailed definition of all fields, please consult the Field Definitions Document for the AFO Odor Study Database.

Required and Optional Field Data Sheets

Not applicable

Measurement Protocol

Not applicable

Materials

Not applicable

