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Airmetrics Mini-Vol Particulate Sampler

Objectives:

1. Terminal Learning Objective.  Demonstrate awareness of the methods to sample ambient air with the Airmetrics Mini-Vol Particulate Sampling Unit IAW manufacturer’s operating instructions

2. Enabling Learning Objectives.

a. Given a Mini-Vol particulate sampling device, demonstrate the proper techniques for operating and maintaining the equipment IAW manufacturer’s operating instructions.

b. Given a list, select the correct pre-sampling site procedures for the Mini-Vol particulate sampling device IAW manufacturer’s operating instructions.

c. Given a list, select the correct sampling site procedures for the Mini-Vol particulate sampling device IAW manufacturer’s operating instructions.

d. Given a list, select the correct post-sampling site procedures for the Mini-Vol particulate sampling device IAW manufacturer’s operating instructions.

e. Given a list, select the correct filter installation procedures for the Mini-Vol particulate sampling device IAW manufacturer’s operating instructions.

f. Given a list, select the correct filter recovery procedures for the Mini-Vol particulate sampling device IAW manufacturer’s operating instructions.

g. Given a list, select the correct quality control/quality assurance procedures for the Mini-Vol particulate sampling device IAW manufacturer’s operating instructions.

NOTES

A. Airmetrics Mini-Vol Particulate Sampler Characteristics

1. Samples air at 5 liters per minute

2. Samples for particulate matter (TSP, PM10, PM 2.5)

3. Portable and battery operated

4. Not EPA approved, but ...

B. Pre-Sampling Site Procedures

1. TSP Sampling

2. PM10 Sampling

3. PM2.5 Sampling

4. Installing 47-mm filters into Filter Assembly

C. Required Equipment

[image: image6.wmf]ITEM DESCRIPTION

QUANTITY

MiniVol Sampler unit

2

MiniVol Batteries

2

Preseperator/filter assemblies with rain hats (PM10,

PM2.5, or TSP)

2

47-mm quartz filters pre-weighed on a 0.01 ug balance

2

Miniflow Calibration kit or dry calibrator or Gilibrator

1

Tripods or Y-shaped mounting brackets

2

Spare parts kit

1

Operating manual

1

Sampling Instructions

1

Field data sheets

2

Thermometer/Barometer

1

Mini-Screwdriver

1

Utility Wipes

2

Plastic Bags (4” x 4”)

2

Plastic Bags (4” x 9”)

4

Permanent Marker

1


D.  Pre-Separator/Filter Holder Assembly
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G.  Assembling Pre-separator for TSP Sampling - The assembly should not have any impactors if TSP sampling is to be performed.

[image: image8.wmf]
H.  Assembling Pre-separator for PM 10 Sampling - Place the PM 10 impactor in the pre-separator/filter holder assembly prior to sampling.
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[image: image10.wmf]
I. Assembling Pre-separator for PM 2.5 Sampling - The assembly for the PM 2.5 sampling uses both the PM 10 and PM 2.5 impactors in sequence.
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J. Preparation

1. Perform work in a vehicle or indoor work area

a. reduces contamination

b. simplifies assembly

[image: image14.wmf]
2. Unscrew the “Pre-separator Adapter” section from the “Filter Support” assembly and remove the “Rain Hat”.  

3. Pushing with your thumb from the bottom, remove the “Impactor” through the top of the housing into the palm of your free hand. 

4. Rinse the impactor from top to bottom with a solvent (hexane, white gas, lantern gas) using a squeeze bottle, paying particular attention to the impactor’s target disk.

5. Let the impactor air-dry.

6. Prepare a mixture of solvent and impactor grease (Apiezon(M, Glisseal(Ht) in a dropper bottle until thoroughly mixed and of a fluid consistency. Use a 1-inch length of grease to 100 ml of solvent. Vigorously shake the mixture until an opaque, uniform suspension, free from grease globs, is obtained.  Other low-vapor pressure greases, such as silicone, are acceptable. However, removing the dirty grease from the impactor parts may be more difficult.

7. Put two or three drops of the cloudy solution on the impactor’s target disk. The drops should saturate the disk, flowing freely to the edge.

8. Let the target disk "dry" by allowing the solvent to volatilize, leaving a thin film of grease on the target disk.

9. Re-insert “Impactor” into the “Pre-separator Adapter”

K. Installing 47-mm filters into Filter Assembly

1. Select a filter/petri slide and remove cover from petri slide.

2. Remove the “Anti-Twist Ring” from the “Filter Support Assembly”. 

3. Using forceps, install the new filter onto the “Drain Disk” which rests on the filter support grid, taking care not to shred or damage the edges of the filter.

4. Replace the “Anti-Twist Ring” by lining up the notches on the ring with the holder so that the ring does not move.  Improper alignment could cause filters to tear.

5. Replace “Pre-separator Adapter” ensuring the “Silicone Gasket” is properly secured and aligned at the base of the “Pre-separator Adapter” and screw down hand-tight.  Reattach the “Rain Hat”

6. If a unique ID does not already exist on the “Pre-separator Adapter”, assign and place a unique identifying number on the filter holder.  This establishes a relationship between the filter number and the “Pre-separator Adapter”. 

7. Record the following information on the field data sheet:

· Sample ID - Sample ID number XXX_YYYY_DDDD_ZZ

Where:


XXX - Camp abbreviation (i.e. first three letters of camp name)

YYYY - Method type (e.g. PM10, PM25, TSP)

DDDD - jday code, first digit is the last number of the year and remaining three digits are the jday of the year (e.g. 1-Jan-1999 = jday 9001).

ZZ – Sample type:

P – Primary sample, if collocated

C – Collocated sample, if collocated

FB – Field Blank


TB – Trip Blank

· Location - Camp or location sampled (not required)
· Country – Country of camp or location sample (not required)
· Operation – Name of operation, if applicable (not required)
· Collected By – Unit collecting the sample (e.g. TAML, 71st MEDDET, etc).

· Unit Spec ID – Unit specific ID associated with the sample if any (not required).

· Mission ID – Unit mission ID associated with the sample if any (not required).
· Sample Notes – Any notes or comments associated with the sample (e.g. short holding time, unusual circumstances, etc).
· Filter Number – The filter ID # obtained from the filter cassette (e.g. QM-01)
· Filter Type – Type of filter, one of the following types (not required)
· TF- Teflon

· QM – Quartz

· GF – Glass Fiber

· CE – Cellulose Ester
· Holder ID – The ID associated with the filter holder assembly
· Sample Type – Type of particulate sampler (not required)
· PM10 – Particulate matter less than 10 microns (DEFAULT)

· TSP – Total Suspended Particulate

· PM2.5 – Particulate matter less than 2.5 microns

1. Place the entire assembly into a plastic bag

2. Keep assembly in a vertical position during transport
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K.  Sampling Site Procedures

     1.  Carefully transport the following equipment to the sampling site:

a. Sampling unit

b. Pre-separator/Filter Holder Assembly

c. Battery

d. Flow meter (e.g. Gilibrator)

e. Flow meter adapter

f. Sampler mounting cradle and associated support equipment

g. Thermometer/barometer

2. Establish a location for the sampler using the mounting cradle. Verify that the sampler when finally installed in the mounting cradle will be positioned at least 5 feet off the ground with the intake upward in an unobstructed area at least 30 cm from any obstacle to air flow.

3. Place the battery on a firm level surface and secure the sampling pump to the battery using the two latches at the base of the sampler.  Ensure that the pin behind the front latch is inserted into the “Odd-colored Receptacle” on the battery pack.
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QUANTITY

MiniVol Sampler unit

2

MiniVol Batteries

2

Preseperator/filter assemblies with rain hats (PM10,

PM2.5, or TSP)

2

47-mm quartz filters pre-weighed on a 0.01 ug balance

2

Miniflow Calibration kit or dry calibrator or Gilibrator

1

Tripods or Y-shaped mounting brackets

2

Spare parts kit

1

Operating manual

1

Sampling Instructions

1

Field data sheets

2

Thermometer/Barometer

1

Mini-Screwdriver

1

Utility Wipes

2

Plastic Bags (4” x 4”)

2

Plastic Bags (4” x 9”)

4

Permanent Marker

1


4. Unscrew either cap of the “Bale Assembly Bar” and remove the assembly. 

5. Lift the pump and timer assembly out by the 6" diameter “Top Cap” and rest it on the edge of the sampler casing, using the triangular mount stand. Take care not to pull the connecting wire loose or jar the pump hose fittings. Hold the “Top Cap” and do NOT grasp the center of the circuit board.

6. Check the sampler faceplate for any error conditions.  If an error condition exists, refer to the "Error Conditions" section of the operating manual. 
7. Turn the sampler on by pressing the “ On/Auto/Off” button [Figure 4]. Verify the sampler flow rate is approximately 5.0 liters per minutes (lpm) (5% by reading the “Flowmeter” to the nearest tenth at center of ball.  If flow is outside the flow range use the “Flow Rate Adjustment” control to set the flowmeter flow within required flow range (5.0 lpm (5%)
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8. Turn off the pump by pressing the “ On/Auto/Off” button.

9. Remove the clean “Pre-separator/Filter Holder Assembly” from the plastic transport bag or case.  Attach the assembly to the “Male Quick Disconnect” orifice on the top of the sampler.

10. Record the following on the field data sheet:

· Operator  - Name of person operating the equipment.

· Unit Type  - Type of sampling unit (“Airmetrics” )

· Unit ID – The serial number off the sampler (e.g. 1884) or leave blank if the sample is a field blank
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Battery ID – The battery number (BATT#) off the top of the battery used (e.g. 97-421)

· Latitude (degrees) – Sample latitude location in degrees (from GPS).

· Latitude (minutes) - Sample latitude location in minutes (from GPS).

· Longitude (degrees) - Sample longitude location in degrees (from GPS).

· Longitude (minutes) - Sample longitude location in minutes (from GPS).

---OR---

· MGRS – Location in Military Grid Reference System (MGRS) from GPS, eight to ten digit grid with grid square identifier (e.g. BQ1234567890)
11. Verify correct time and day of week on time LCD. 

[image: image18.wmf]
12. Program the “Programmable Timer” if applicable or press the “ On/Auto/Off” button to start the pump and initiate the sampling period.   If the pump is started manually skip the programming section and record the necessary information on the field data sheet.   If the timer is programmed press the “ON/AUTO/OFF” button to set the timer to "Auto" mode, it is very important to place the sampler in “Auto” mode if it is programmed.

[image: image2.wmf]Note:  It is recommended that the sampler be operated using the “Programmable Timer” this allows

documentation of the sampling time if an error occurs and the sampler shuts down.


13. To program the sampler, using the “Programmable Timer”.

· Set the sample start time.

· Press the “PROG” button, 1on will appear on the bottom-left corner of the LCD display

· Using the “WEEK” button select the sample start day.

· Using the “HOUR” button select the hour the sample will start.  Pay particular attention that the correct time of day (i.e. AM or PM) is selected.

· Using the “MIN” button select the minute the sample will start.

· Set the sample end time.

· Press the “PROG” button, 1off will appear on the bottom-left corner of the LCD display

· Using the “WEEK” button select the sample end day, this should be the day after the start day.

· Using the “HOUR” button select the hour the sample will start, this should be 24-hours after the start hour. Pay particular attention that the correct time of day (i.e. AM or PM) is selected.

· Using the “MIN” button select the minute the sample will start, this should be same minute as the start time.

· Verify other Programs are “OFF”

· Press the “CLOCK” button to return to clock display on the LCD.

· Press the “PROG” button to toggle through the sample start and end times to verify they were entered correctly.

· Press the “CLOCK” button to return to clock display on the LCD.

· Press the “ON/AUTO/OFF” button to put the sampler in “AUTO” mode.

14. Record the following on the field data sheet:

· Start Date – The day the sample was started, same as the “Sampling Date”
· Start Time - Time of day sample was started in 24-hour time (e.g. 0800), same as “Sampling Time”
· Pre Ambient Temperature (oC) - Ambient Temp in degrees C from thermometer at the start of the sampling episode
· Pre Ambient Pressure (inches Hg) - Ambient Pressure in inches Hg from barometer at the start of the sampling episode
· Pre Elapsed Time Reading (hours) - Pre-sampling Elapsed Time Reading in hours from sampler’s “Elapsed Time Totalizer” at the start of the sampling episode
· Field Notes -  Notes relating to sampling episode  (e.g. unusual circumstance, weather, potential pollution sources, etc), if applicable.

15. If the sampler was not programmed, start the sampler and place it vertically, read the “Flowmeter” (to the nearest tenth at center of ball).  If a Gilibrator is available use it and the adapter to acquire the flow rate.  Record the flow rate in “Pre Flow Meter Reading (lpm)” field on the field data sheet.  Record in Pre Time Totalizer readout on Field Data Sheet.

16. [image: image19.wmf]If the sampler was programmed, wait for the sampler to start and read the “Flowmeter” (to the nearest tenth at center of ball).  If a Gilibrator is available use it and the adapter to acquire the flow rate.  Record the flow rate in “Pre Flow Meter Reading (lpm)” field on the field data sheet. 

17. Place the pump and timer assembly back into the sampler body and replace the “Bale Assembly Bar”.

18. Using the hoisting pole, hook the “Bale Assembly Bar” and raise the sampler, as vertically as possible, to the mounting cradle. This position not only more easily accommodates the sampler's weight, but also prevents the hook from hitting and possibly dislodging or breaking the “Pre-separator/Filter Holder Assembly”.

[image: image3.wmf]Note:  The sampler should run for 

24-hours and events noted.


L.  Post Sampling Site Procedures

     1.  Sample Retrieval

a. Arrive at the sampling location approximately 5-10 minutes before the sampling episode is scheduled to end. 

b. Remove the sampler from the mounting cradle using the hoisting pole. Position yourself directly under the sampler, hook the “Bale Assembly Bar”, and lower the sampler as vertically as possible. This vertical take-away not only accommodates the sampler's weight, but also prevents the hook from dislodging the “Rain Hat” or damaging the “Pre-separator/Filter Holder Assembly”.

2.  Place the sampler on a firm level surface.

3. If the sampler is still running use a Gilibrator and adapter to acquire the flow rate.  Record the flow rate in “Post Flow Meter Reading (lpm)” field on the field data sheet.  If the sampler is not running go to the next step. 

4. Unscrew either cap of the bale assembly bar and remove the bar.

5. Lift the pump and timer assembly out by the “Top Cap” and rest it on the edge of sampler body using the triangular mount stand. Take care not to pull the connecting wires loose and hold the “Top Cap”.

6. Check the sampler faceplate for any error conditions.  If an error condition exists, refer to the "Error Conditions" section in the operating manual and record the error in the “Invalid Sample” field on the field data sheet.

7. Verify the correct time and day of week on the LCD.

8. Record the following on the field data sheet:
· End Date - The day the sample was ended
· End Time - Time of day sample was ended in 24-hour time (e.g. 0800)
· Post Ambient Temperature (oC) - Ambient Temp in degrees C from thermometer at the end of the sampling episode
· Post Ambient Pressure (inches Hg) - Ambient Pressure in inches Hg from barometer at the end of the sampling episode
· Post Elapsed Time Reading (hours) - Pre-sampling Elapsed Time Reading in hours from sampler’s “Elapsed Time Totalizer” at the end of the sampling episode
· Field Notes - Notes relating to sampling episode  (e.g. unusual circumstance, weather, potential pollution sources, etc), if applicable.

9. If a Gilibrator was not available to obtain the “Post-Flow Rate”, place the sampler vertically and press the ON/AUTO/OFF button twice to start the pump.  Read the “Flowmeter” (to the nearest tenth at center of ball).  Record the flow rate in “Post Flow Meter Reading (lpm)” field on the field data sheet.  Press the ON/AUTO/OFF button twice to stop the pump.

10. Place the pump and timer assembly into the sampler body and reassemble the “Bale Assembly Bar”.   Record the Time Totalizer readout on the Field Data Sheet.

11. Remove the clean “Pre-separator/Filter Holder Assembly” from the sampling unit and place in the original plastic transport bag or other case.  Keep the assembly upright at all times during transport.

12. Transport the following back to the work area.

a. Sampling unit (not required if sampler is placed in a secure area)

b. Pre-separator/Filter Holder Assembly

c. Battery

d. Flow meter (e.g. Gilibrator)

e. Flow meter adapter

f. Sampler mounting cradle and associated support equipment (not required unless additional samples are not to be collected).

g. Thermometer/barometer

13. Sampling episode is complete, re-apply directions to next sampling episode.


[image: image4.wmf]DO NOT store the battery while attached to the sampler, as this will cause irreparable damage to the battery.  The

indicator lights that remain on when the battery is connected to the sampler will discharge the batter past its 10.3-

volt safety cut-off point


M. Filter Recovery Procedure – In the lab.

1. In the laboratory, unscrew the  “Pre-separator Adapter” from the “Filter Support” assembly.

2. Locate the appropriate numbered petri slide associated with the sample filter.  Use the relation between the filter number and the “Holder ID” to verify the appropriate filter is place in the proper petri slide. 

3. Lift off the “Anti-twist Ring” from the base.

4. Using tweezers, carefully remove the exposed filter from the “Drain Disk” and place it into its original petri slide, replacing the petri slide lid when finished. (Be sure to replace the “Drain Disk” back on the filter support grid in the “Filter Support” assembly if it came off when the filter was removed).  Scrape any pieces off of “Support Assembly” and “Anti-Twist Ring” and place in the petri dish.

5. Replace the “Anti-twist Ring” and screw the “Pre-separator Adapter” onto the “Filter Support” assembly.

N. Battery Maintenance

1. After each sampling episode, the used battery pack should be charged for a minimum of 18 hours or overnight.  

2. A single AA battery on the circuit board operates the “Programmable Timer”.  The lifetime for this battery is approximately six months when it is left in place on the circuit board.

3. Battery light blinks or goes out when charging is complete.

O. Quality Assurance/ Quality Control Procedures

1. Note in the “Invalid Sample” field the appropriate code of sampler malfunction or filter damage.

2. Ensure all required fields on the “Air – Particulate Sampling (Low Volume) Field Data Sheet” are complete and legible. 

3. Enter field data sheet information into “Deployment Environmental Surveillance Database” if applicable. 

4. Complete datasheets as required for field blanks, and indicate the type of blank in the “Blank” field on the field data sheet.

P. Error Conditions

1. Should the “Low Battery Indicator” be ON at the end of a sampling period, check the “Elapsed Time Totalizer” to determine the length of time the sampler ran before shutting off.  If the time is short (e.g., only 12 hours out of a programmed 24 hours), perhaps the battery was not completely charged or is failing to hold a charge.  Note the battery number and, after recharging in the lab, observe performance in the next sampling period.  If the battery fails again, it is most likely defective and should be replaced.

2. If a different battery performs in the same manner after shown to be fully charged, the pump motor is perhaps drawing more current than it should.  If possible, install a pump from another sampler. If this solves the problem, the previous pump motor is likely defective and should be replaced. If the problem continues, a more serious fault is occurring which should be referred to the manufacturer or CHPPM.

3. Low Flow Indicator ONtc \l4 "Low Flow Indicator ON  -  Should the “Low Flow Indicator” be found ON at the end of sampling period, first check the “Elapsed Time Totalizer” to determine the length of time the sampler ran before shutting off.   Check the operating manual for a more detailed explanation of Low Flow errors.

Q.  Packing Samples for Shipment

1. Filters should be replaced in their respective petri dishes and sealed.

2. Include datasheets with respective filters in packing box.

3. Include enough packing material in shipping box to ensure that filters do not move in shipping container.

R.  Air related Web sites

1. CHPPM-Air Programs Web Page   
http://chppm-www.apgea.army.mil/air/ap_home.htm
2. EPA Technology Transfer Network   http://chppm-www.apgea.army.mil/air/ap_home.htm
3. EPA Office of Air and Radiation        http://chppm-www.apgea.army.mil/air/ap_home.htm
R. Field Data Sheet
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Notes: Grey areas are calculated fields or obtained from calibration data

Bold  boxes are required entries.
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Note: specific location can be entered in Latitude/Longitude or MGRS.  Latitude/Longitude in degrees and minutes is preferred.





The “Pre-separator/Filter Holder Assembly should be dismantled and the impactor cleaned and greased at regular intervals (i.e., at minimum after every seventh sampling episode, but if heavy particulate loadings are observed on the target disk, as often as appropriate).








Errors:  If the “Flowmeter”, which should be in the vertical position, indicates zero or a very low reading, check for restrictions in the tubing, or improperly seated screw fittings between the pump and the “Flowmeter”.  If a RED LIGHT is lit (either low flow or low battery), press the Reset button to start pump.
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DO NOT store the battery while attached to the sampler, as this will cause irreparable damage to the battery.  The
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ITEM DESCRIPTION

QUANTITY



MiniVol Sampler unit

2



MiniVol Batteries

2



Preseperator/filter assemblies with rain hats (PM10, PM2.5, or TSP)

2



47-mm quartz filters pre-weighed on a 0.01 ug balance

2



Miniflow Calibration kit or dry calibrator or Gilibrator

1



Tripods or Y-shaped mounting brackets

2



Spare parts kit

1



Operating manual

1



Sampling Instructions

1



Field data sheets

2



Thermometer/Barometer

1



Mini-Screwdriver

1



Utility Wipes

2



Plastic Bags (4” x 4”)

2



Plastic Bags (4” x 9”)

4



Permanent Marker

1




