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Purpose

To establish a standard operating procedure (SOP) for taking odor measurements downwind and upwind of AFO facilities as part of the Animal Feeding Operations Odor Study.

Scope

This SOP is one of three SOP’s that describe general sampling strategies that can be used for taking odor measurements.  The approach described in this SOP will be used to indicate whether odors stronger than a 7/1 dilution threshold can be attributed to AFO barns and manure storage areas.  If odor is not detected at a location upwind of the suspected source, but is detected downwind, then it is likely that the odor originates from the suspected source. 

References

Operating Manuals for Scentometers (for Barnebey Sutcliffe Corporations Model SCC, and the Nasal Ranger ® Field Olfactometer made by St. Croix Sensory, Inc.).

Introduction

The objective of the odor study mandated by senate file 2293 is to investigate worst case scenarios.  Therefore, the measurements will generally be taken during times and at locations where odors are likely to be most intense. Other measurements may be taken as needed.

 Materials 

For Barnebey Sutcliffe Model SCC

· Barnebey Sutcliffe Scentometer including two glass nasal ports and two activated charcoal beds.  

· Tape for plugging odorous inlets

· Plugs for inlets to charcoal beds 

· Field Data Sheet for Odor Measurements (Barnebey Sutcliffe)

For Nasal Ranger ® Field Olfactometer

· Nasal Ranger ® Field Olfactometer including nasal mask and Odor-Filter Cartridges for odor free dilution air

· Shoulder Strap

· Field Data Sheet for Odor Measurements

· Red color coded level 1 N-Butanol pen (or other odor source)
· Field Data Sheet for Odor Measurements (St. Croix's Nasal Ranger)
For either model of scentometer

· Carrying bag or case

· Alcohol wipes 

· Pith Ball Anemometer

· Compass for determining wind direction

· GPS unit

· Other Relevant Field Data Sheets

Required and Optional Field Data Sheets:
· General Information Sheet for Odor Sampling at AFO Facility

· 2 Field Data Sheets for Odor Measurement (one for the upwind measurement, and a second for the downwind measurement).

· A sketch following the example indicated in this SOP. 

· If manure is being land applied at a location that you think affects any of the measurements taken at the AFO, you may wish to fill out a  General Information Sheet for Odor Sampling Related to Land Application

Narrative Summary of Method:

An odor “measurement” will consist of two readings taken at the same spot, which are separated by at least 15 minutes, but not more than 60 minutes.  Each reading will involve sniffing a dilution of  15 parts odor free air to 1 part ambient air, and 7 parts odor free air to 1 part ambient air, as well as sniffing 100% ambient air.  Note that the terms “measurement” and “reading” are used consistently throughout all scentometer related SOP’s in these specific senses.  If livestock odor is not sensed at the 7/1 dilution downwind of the AFO, the second downwind reading will not be taken, and no upwind measurements will be taken. (Note, however that a record of the first downwind reading must be retained even in this case.)  If livestock odor is detected at the 7/1 dilution during the first downwind reading, both upwind readings and a second downwind reading should be completed.  If the first downwind reading shows livestock odors strong enough to be detected at the 7/1 dilution, and a second downwind reading is not taken, the measurement will be deemed invalid.

Preamble to Measurement Protocol:
Odor investigators should exercise reasonable caution in order to minimize the potential for contamination of the nasal cavity, clothes, instrumentation, etc.  Although it is acceptable to enter the AFO premises and even the barns in order to obtain permission to work on the AFO property, odor investigators:
· should not conduct any inspections unrelated to odor until all scentometer readings have been taken.

· should not collect the "GPS 1" point corresponding to the most downwind portion of the barn or lagoon that is furthest downwind until all scentometer readings have been taken

· should, to the extent that its practically possible to do so, avoid odor sources (such as lagoon berms or exhaust fans) while traveling back and forth between the upwind and downwind measurement locations.

Measurement Protocol: 

1. If necessary, enter the AFO to obtain permission to work on the premises and establish where the property boundaries of the AFO are.  (See Field Definitions Document for the AFO Odor Study Database for a detailed definition of property boundary).  Fill out all but the GPS portion of the General Information Sheet for Odor Sampling at an AFO Facility.
2. Determine wind direction with a compass.  It is not necessary to record the wind direction since it will be rechecked and recorded later anyway.

3. Proceed to the approximate area where the odor plume will cross the property line.  The downwind measurement should be taken downwind of the barns and the lagoons, and as close as is practically possible to the property line of the AFO.  (If the odor measurements are taken during a routine inspection, it may be most convenient to take them within arms reach of ambient air, but just inside the property line, since permission to be on AFO property is already implied as part of the inspection.  However, if obstacles such as dense crops stand between the most downwind portion of the facility and the area where the odor plume is expected to cross the AFO property line, it may be more convenient to travel around the crops and take the downwind measurement near a road, or on land adjacent to the property on which the AFO is situated.  If the downwind measurement is taken on AFO property, it must always be taken within arms reach of the AFO property line.)  On infrequent occasions, the investigator may discover that the downwind odor measurement location happens to be within 100 meters of a PERRC.  In such a scenario (regardless of whether that location is contiguous with the PERRC)  the investigator should abandon the use of this SOP and proceed according to the PERRC SOP, and no upwind measurement will be taken.

4. Fill out the top portion of a Field Data Sheet for Odor Measurements.  Establish wind speed with a handheld anemometer, wind direction with a compass, and record both in the First Reading of Pair section of Field Data Sheet (Recall that you will generally be completing two of these sheets so be sure to use the one for the downwind measurement).  Be sure you have checked the Downwind of Source box on the Field Data Sheet.

5. Take first downwind reading at 15/1, 7/1, and 100% ambient and record the reading information on the “First Reading of Pair” section of  the Field Data Sheet for Odor Measurements

6. Take a set of GPS coordinates for the downwind measurement location. Record the GPS data (zone, Northing, Easting, accuracy).  If livestock odor was detected at the 7/1 dilution, mark the location so you can return to the same spot for the second downwind reading.  (Due to the uncertainty in the GPS measurement, GPS coordinates cannot be relied upon to recover the same position for the second downwind reading.) 

7. If no livestock odor was sensed at the 7/1 dilution during the first downwind reading, no additional readings will be taken, and you may skip to step 17.  However, if livestock odor was detected at the 7/1 dilution during the first downwind reading, the remaining steps should be carried out.

8. Proceed to the upwind measurement location. The upwind measurement should be taken upwind of the barns and the lagoons, and as close as is practically possible to the property line of the AFO.  If it is impractical to take the upwind measurement on or within arms length of the upwind AFO property line, it should be taken at a practically accessible location which finds the best balance between (a) going so far upwind that the odor plume from surrounding sources is likely to produce an odor, and (b) being so close to odor sources of the AFO under investigation that odor from these sources is discernable even upwind under transient or no wind conditions.  (If the odor measurements are taken during a routine inspection, it may be most convenient to take the upwind measurement within arms reach of ambient air, but just inside the upwind property line, since permission to be on AFO property is already implied as part of the inspection.  However, if obstacles such as dense crops stand between the facility and the most upwind portion of the property on which the facility is located, it may be necessary to travel around the crops and take an upwind measurement near a road, or on land adjacent to the property on which the AFO is situated.)

9. Fill out the top portion of the second Field Data Sheet for Odor Measurements being certain to mark the Upwind of Source box near the top of the sheet.  Establish wind speed with a handheld anemometer, wind direction with a compass, and record both in First Reading of Pair section of Field Data Sheet for Odor Measurements (for the upwind measurement).

10. Take the first upwind reading at 15/1, 7/1, and 100% ambient and record the information in the “First Reading of Pair” section of the Field Data Sheet for Odor Measurements.

11. Take GPS coordinates for the upwind measurement location and record the following GPS data (zone, Northing, Easting, accuracy).
12. Wait 15 minutes from the time of first upwind reading and establish wind speed with a handheld anemometer, wind direction with a compass, and record both in the Second Reading of Pair section of Field Data Sheet for Odor Measurements (for the upwind measurement).  Proceed immediately to the next step.

13. Take a second (replicate) upwind reading at 15/1, 7/1, and 100% ambient.  This corresponds to step 13 of the Detailed Procedure for the Barnebey Sutcliffe, and step 12 of the Detailed Procedure for the Nasal Ranger®, and completes the upwind measurement.  Fill out the last sections of the upwind Field Data Sheet. 

14. Using the marker referred to above, return to the location of the first downwind reading.

15. Immediately before carrying out the next step, establish wind speed with a handheld anemometer, wind direction with a compass, and record both in Second Reading of Pair section of Field Data Sheet for Odor Measurements (for the downwind measurement).

16. Take a second (replicate) downwind reading at 15/1, 7/1, and 100% ambient at least 15 minutes, but less than 61 minutes, after taking the first downwind reading. This corresponds to step 13 of the Detailed Procedure for the Barnebey Sutcliffe, and step 12 of the Detailed Procedure for the Nasal Ranger®, and completes the downwind measurement.  Complete the bottom portions of the Field Data Sheet for Odor Measurements (downwind).

17. Identify the barn or lagoon that is the furthest downwind, and proceed to the particular edge or corner of that barn or lagoon which is farthest downwind.  (Use caution when approaching a manure storage structure, basin, or lagoon which is being agitated prior to land application due to possible high levels of toxic gases.)  Take a set of GPS coordinates at that point (GPS1).  [Odor investigators are strongly encouraged to obtain the coordinates for GPS1 whenever possible.  Nevertheless, GPS1 coordinates are optional in cases were extenuating circumstances (such as lack of any needed consent on the part of the AFO owner) make obtaining this information highly impractical.]  On the "General Information Sheet for Odor Sampling at an AFO Facility", record the GPS1 Northing and Easting Coordinates, zone, and accuracy.  On the downwind Field Data Sheet for Odor Measurements, record the distance from the downwind measurement location to GPS1.  If an upwind measurement was taken, on the upwind Field Data Sheet for Odor Measurements, record the distance from the upwind measurement location to GPS1.  (After GPS1 and GPS coordinates for the measurement location(s) have been entered in to the database, the database will automatically calculate the bearing from the measurement location(s) to GPS1.)
18. Complete a sketch and assure that the appropriate field data sheets are complete.

Note that there is virtually no difference between the downwind and upwind measurement except for the geographical location at which they are taken.  Also in any of the above steps, the 15/1, 7/1, and 100% ambient dilutions that make up a reading will normally be sniffed within a minute or two of each other - there is no minimum separation time required, other than the time needed to refresh the nasal cavity and do a leak check in the case of the Barnebey Sutcliffe, and refresh the nasal cavity in the case of the Nasal Ranger®.

If odor was detected at the 7/1 dilution during both downwind readings, the field operator is strongly encouraged to collect odor data at any PERRC's nearby that may be impacted by the odor plume.
