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Purpose

To establish a standard operating procedure (SOP) for all odor measurements taken as part of the Animal Feeding Operations Odor Study.

Scope

This SOP describes the basic technique for taking an odor measurement using the Nasal Ranger® Field Olfactometer manufactured by St. Croix Sensory, Inc. of Lake Elmo, Minnesota.  

References

Operating Manual for Nasal Ranger ® Field Olfactometer (Version 5.0), St. Croix Sensory, Inc.

Narrative Summary of Method:
Throughout this and all other odor related SOPs, the terms “field olfactometer” and “scentometer” will be used interchangeably.

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.

Materials

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

· Shoulder Strap

· Carrying bag

· Alcohol wipes 

· Field Data Sheet for Odor Measurements

· Red color coded level 1 N-Butanol pen (or other odor source)
Use of Nasal Mask and Eyeglasses
The purpose of the Nasal Mask is to ensure a tight and leak free fit between the nose and the main body of the scentometer.  For this reason, eyeglasses must be removed whenever the scentometer is being tested or used for odor sampling.

Power Switches
The power button is located below the nasal mask.  When you press it to power up the instrument, all four LED lights should illuminate for one second, and then the 1st (left) Power LED will stay illuminated.
After 45 seconds of non-use, the 1st LED will blink slowly in a “Power Save” mode.  Inhaling will “awaken” the scentometer, taking it out of the power safe mode.

After five minutes of non-use, the Power will automatically turn OFF.

To turn off the Nasal Ranger Field Olfactometer manually, press and hold the power button for 3 seconds. All four LEDs will illuminate and then power off. The Nasal Ranger Field Olfactometer is now OFF.
Inhalation Rate
The holes on the D/T dial of the scentometer were factory calibrated to deliver the specified dilutions with a total flow rate (deodorized plus ambient air flow) of 16 to 20 liters per minute.  This is a comfortable breathing rate while standing at rest.  The Nasal Ranger has a built in flow sensor.  The three symbols to the right of the on/off indicator in the LCD display can be used to determine whether the flow rate is below, within, or above the target range of 16 to 20 liters per minute. 

When the negative sign is illuminated, the inhalation rate is too low, and the operator should breath in more rapidly.

When the circle within a circle symbol is illuminated, the correct inhalation rate has been achieved.

When the plus sign is illuminated, the inhalation rate is too high, and the operator should breath in more slowly.

Using the Dilution to Threshold Dial

Various dilutions of odor free to ambient air can be obtained by manipulating the dial on the end of the scentometer that is opposite the Nasal Mask.  The numbers 60, 30, 15, 7, 4, and 2 designate the ratio of de-odorized air to ambient air by flow or volume.  When the dial is rotated, it will move freely for a while, and then “lock in” to a specific position.  When the dial is “locked in” to a particular spot, it will show a significant resistance to rotation in either direction. There are a total of 12 spots where the dilution to threshold dial can be “locked in”: the six dilution ratios mentioned above, as well as six 100% deodorized air settings at the midpoint between any two adjacent dilution ratios. 

At the Start of Each Sampling Day and after the maintenance and inspection procedures listed below:   

Exhalation Check Valve leak test  (with Barrel Cleaning):

This leak test should be done at the start of each sampling day, as well as after any inspection or maintenance procedure in which the exhalation check valve is replaced, cleaned, or removed from its normal position.

Disconnect the Nasal Mask from the scentometer, perform a leak test on the check valve in the exhalation outlet by attempting to inhale through the Nasal Mask with your palm pressed firmly against the inhalation inlet of the Nasal Mask.  Your inability to inhale confirms that the check valve in the exhalation outlet is not leaking.

If the exhalation check valve leaks, it may be loose or leaking air. Inspect the check valve to make sure it is properly positioned inside the mask exhalation port.  Also, look for dust or loose debris that may interfere with the function of the valve.  If it is improperly positioned or dirty, repeat the test after taking the steps recommended in the routine maintenance SOP. If the valve continues to leak, replace it following the instructions in the routine maintenance SOP.  Do not proceed to subsequent steps until you pass the exhalation check valve leak test.
Prior to reconnecting the Nasal Mask to the scentometer, turn the dial of the scentometer to "bank position" (midway between any two adjacent dilution ratios).  Insert the barrel brush all the way through the barrel until it reaches the far end.  Pull the brush out giving it a slight twist.  After cleaning the barrel, twist the dilution dial to the number two and point the instrument towards a light source to illumine the barrel.  Verify that there is no visible particulate in the barrel.  If dust cannot be removed with the barrel brush, contact the manufacturer. Do not proceed to subsequent steps until all visible dust has been removed from the barrel.
Reconnect the Nasal Mask to the scentometer, making sure that both O rings are covered and there is no more than 1/16” between the rear end of the Nasal Mask and the flange on the scentometer.  (If the Nasal Mask is hard to put back on, it may be because one of the O rings has slipped out of place.  If that occurs, pull the Nasal Mask off, re-seat the O ring(s), and reinsert the Nasal Mask.)

Document that this test was passed on any and all Field Data Sheets for Odor Measurements you complete throughout the day.

Comprehensive Leak Test Using Strongest N-Butanol Odor Pen (or other odor source):

The comprehensive leak test should be done at the start of each sampling day, as well as after any of the following inspection or maintenance procedures such as:

· When the Odor-Filter Cartridges are removed or replaced

· Whenever the Nasal Mask is removed from the main body of the scentometer or replaced

· Whenever either check valve is removed, replaced, or dislodged from its normal position

· Whenever the Comfort Seal is replaced on the Nasal Mask

Ideally this test will be performed in an environment known to be free of livestock odor.  It should not be performed in the downwind odor plume of an AFO or manure application area.

Select, but do not uncap the red color-coded level 1 N-Butanol pen.  The red coded level 1 pen contains the highest concentration of N-Butanol.  The green and blue color-coded level 1 pens are blanks.  (The use of a different odor source is also acceptable.)

Verify that both of the replaceable odor-filter cartridges are tight against the O ring inside the cartridge holder of the scentometer.  If they are loose, turn the cartridges clockwise to tighten them, but HAND TIGHTEN ONLY.

Press the power button which is located below the nasal mask.  All four LED lights should illuminate for one second, and then the 1st (left) Power LED will stay illuminated.

Turn the D/T Dial until it “locks into” the position midway between 30 and 15.  The white arrow on the paper label that contains the D/T ratio numbers should be pointing directly down at this point.  This position will allow you to breathe only deodorized air, assuming there are no leaks.)  Press the scentometer firmly against your nose with one hand. After the Nasal Mask is tight against your face, uncap the odor pen with your other hand.  (Regardless of what odor source is used, do not expose yourself to the odor until you are breathing through the scentometer.)  While holding the scentometer parallel to the ground, inhale at the target inhalation rate of 16 to 20 LPM through the Nasal Mask, and slowly move the odor source around the scentometer.  Be sure to place the odor source near the Nasal Mask, both odor-filter cartridges, and in front of the D/T Dial.  Inhale through the scentometer for at least one minute.

If an odor characteristic of the test source, or livestock odor from particulate matter that may have accumulated on or inside the instrument, is noted; see the section on "An odor is detected while the dial is set at a “blank” position" in the SOP entitled "Trouble-shooting the Nasal Ranger® Scentometer".  Once the leak has been identified and presumably corrected, repeat this test to confirm that the problem has in fact been resolved.  Do not proceed with field measurements until you have passed the comprehensive leak test.

Document that this test was passed on any and all Field Data Sheets for Odor Measurements you complete throughout the day.

Detailed Field Procedure for Taking an Odor Measurement:

1. Complete the top portion of the Field Data Sheet for Odor Measurements. 
2. Select location. 

3. Verify that both of the replaceable odor-filter cartridges are tight against the O ring inside the cartridge holder of the scentometer.  If they are loose, turn the cartridges clockwise to tighten them, but HAND TIGHTEN ONLY.

4. Press the power button that is located below the nasal mask.  All four LED lights should illuminate for one second, and then the 1st (left) Power LED will stay illuminated.

5. Turn the D/T Dial until it “locks into” the position midway between 30 and 15.  While pressing the Nasal Mask firmly against your nose, inhale through the scentometer for at least one minute, or a period of time long enough so no livestock odor sensation is noted. This will refresh the nasal cavity.  Although the rate of inhalation while refreshing the nasal cavity is not critical, the operator should use this time to establish the proper inhalation rate by attempting to maintain the "circle within a circle" level during inhalation.

6. Without removing the Nasal Mask from your nose, turn the D/T dial counterclockwise (top of dial to your left) until the next available position locks in.  (Note that turning the dial counterclockwise in this position is equivalent to turning it clockwise while facing the numbers on the dial.)   At this point the number 15 should be uppermost on the dial. This will allow you to sample a mixture of 1 part odorous air to fifteen parts odor free air.  While holding the scentometer parallel to the ground, inhale at the target inhalation rate of 16 to 20 LPM through the Nasal Mask.  Inhale three times within the targeted range for inhalation, and make a mental note as to whether or not a livestock odor was observed.

7. Without removing the Nasal Mask from your nose, turn the D/T dial counterclockwise until the position midway between 15 and 7 locks in. The white arrow on the paper label that contains the D/T ratio numbers should be pointing directly down at this point. (i.e.).  This will allow you to breathe only deodorized air.  Inhale through the scentometer for at least one minute, or a period of time long enough so no livestock odor sensation is noted.  This will refresh the nasal cavity.  The rate of inhalation while refreshing the nasal cavity is not critical. 

8. Without removing the Nasal Mask from your nose, turn the D/T dial counterclockwise (top of dial to your left) until the next available position locks in.  (Note that turning the dial counterclockwise in this position is equivalent to turning it clockwise while facing the numbers on the dial.)   At this point the number 7 should be uppermost on the dial. This will allow you to sample a mixture of 1 part odorous air to seven parts odor free air.  While holding the scentometer parallel to the ground, inhale at the target inhalation rate of 16 to 20 LPM through the Nasal Mask.  Inhale three times within the targeted range for inhalation, and make a mental note as to whether or not a livestock odor was observed.

9. Without removing the Nasal Mask from your nose, turn the D/T dial counterclockwise until the position midway between 7 and 4 locks in.  This will allow you to breathe only deodorized air.  Inhale through the scentometer for at least one minute, or a period of time long enough so no livestock odor sensation is noted.  This will refresh the nasal cavity.  The rate of inhalation while refreshing the nasal cavity is not critical.

10. Remove the scentometer from your nostrils and sniff ambient air three times without the scentometer, making a metal note as to whether or not a livestock odor was observed.

11. Complete the “First Reading of Pair” section of the Field Data Sheet for Odor Measurements.

12. Between 15 and 60 minutes after the first reading, confirm that the Nasal Mask has not slipped away from the scentometer, and repeat steps 3-10 at the same location to obtain the second reading of the pair.  (The second reading of the pair should be separated from the first by at least 15 minutes.  Both readings should be made within the period of one hour - meaning any period of 60 consecutive minutes).

13. Complete the “Second Reading of Pair” section of Field Data Sheet for Odor Measurements. 

14. Complete a sketch and/or any additional data sheets that are required for the type of odor measurement being taken (see other SOP’s). 

At the End of Each Sampling Day:

The comprehensive leak test should be done at the end of each sampling day.  If any of the following inspection or maintenance procedures will be carried out after and on the same day that odor readings have been taken with the instrument, a comprehensive leak test should be done prior to such inspection or maintenance procedures:

· When the Odor-Filter Cartridges are removed or replaced

· Whenever the Nasal Mask is removed from the main body of the scentometer or replaced

· Whenever either check valve is removed, replaced, or dislodged from its normal position

· Whenever the Comfort Seal is replaced on the Nasal Mask
Repeat the comprehensive leak test using the strongest N-Butanol odor pen (or other odor source).  Failure of this test will invalidate all odor samples collected during that day which were taken prior to the unsuccessful comprehensive leak test.  Be sure to document the successful completion or failure of this test on all the Field Data Sheets for Odor Measurements that you have completed throughout the day.

