Highlights from the MARAMA/NESCAUM Continuous Monitor Training Workshop, March 22-23, 2005

The R&P FDMS TEOM Training, March 22, 2005

1. Because of widely different operating principles, “No sane person should expect Federal Reference Method PM2.5 monitors and continuous PM2.5 monitors to agree.”  Mike Meyer, Rupprecht & Patashnick (R&P)
2. FRM PM2.5 monitors lose (do not accurately measure) semi-volatile mass constituents in the atmosphere. 

3. Hot (50 degree C) Tapered Element Oscillating Microbalance (TEOM) monitors underreport semi-volatile mass constituents much more than the FRM.  

4. In the summer in many locations, the FRM monitors fail to capture semi-volatile constituents that the Filter Dynamic Measurement System (FDMS) TEOM is able to detect.  As a result, the FDMS TEOM may read higher than FRM monitors during summer periods.  

While George Allen agrees with this finding, he notes that FRM monitors lose volatiles (nitrate for example) during the winter too.  After the meeting, George observed that more work needs to be done on the issue of semi-volatile losses.  Hot TEOMS and FRMs agree reasonably well year-round [with a plus 2 TEOM offset] in many northeast rural areas, implying that neither monitor is losing much semi-volatile material.  Yet FDMS read high in rural summer areas.  This should not be happening in non-nitrate situations.

5. Measuring the “volatile” component of total mass, the “reference mass” as R&P calls it, is an important part of making particulate mass measurements.  Some states find the additional information provided by the FDMS TEOM useful in better understanding their mass measurements.    

6. EPA wants R&P to retrieve all “a” version FDMS TEOMs from field operations.  The “a” version was R&P’s earlier FDMS model.  R&P is determining who has “a” units.  These units will be replaced with “b” units.  R&P began shipping FDMS “b” units in July 2002.  These units dry inlet air better than “a” units.  State and local agencies running FDMS TEOMs should contact R&P to determine if they have “a” units.  

7. FDMS TEOM should be operated in trailers with a maximum indoor temperature of about 25 degrees C to avoid the condensation problems that can cause Nafion drier failure.  FDMS TEOMs should not be operated in enclosures outdoors. 

The Met One BAM Training, March 23, 2005

1. Large, fast swings in temperature or atmospheric pressure can add or subtract about 2 micrograms per cubic meter (μg/m3) in Met One BAM measurements.  Effects of about 2 μg/m3 per degree C have been observed.  Temperature swings on hot days when the instrument’s air conditioning system comes on may contribute to instrument noise.   An upgrade involving installation of an additional temperature sensor and software corrects for this problem.  

2. The current filter tape used in Met One BAMs has a density of about 5 mg/cm2.  The new Teflon filter tape will have a density of about 1 mg/cm2.   Met One estimates the new, less dense tape will improve instrument sensitivity from about 2.5 μg/m3 to about 1 μg/m3.  The new tape, however, does not work reliably with the current tape transport mechanism.  The tape transport mechanism can be upgraded in the field with insertion of a new spring to support the new Teflon tape.  The new tape will cost $300 per roll vs. $100 per roll for the existing tape.  Dirk Felton at the New York Department of Environmental Conservation is testing the new Teflon filter tape.  

3. The California Air Resources Board (ARB) upgraded all their BAMs with a “Smart Heater.”  Met One BAMs should be operated with Smart Heaters to avoid condensation problems.   

4. Reducing the gap between the detector and the Beta source will improve the accuracy and noise of the Met One BAM.  This “geometry improvement” reduces the noise associated with temperature swings and improves the detection limit.  

5. Problems have been observed with flow control motors on some new Met One BAMs.  The motor supplier changed the specifications on the motors without consulting Met One.  An upgrade is available to address this problem.  

6. The photomultiplier module of the BAM shows drift in dark counts with larger temperature changes.  An upgrade is available to fix this problem.  

7. BAMs can exhibit a substantial (7-9 ug/m3) before/after blank filter count offset caused by the deformation of the filter tape while air is being sucked thru it.  This deformation can cause zero drift of about 1-3 ug/m3 over time.  Performing zero checks annually or more often is a good check on dynamic zero drift.  Dynamic zero checks involve running zero air through the instrument for 24 to 30 hours.  

8. Met One is considering improving the “count statistics” of the BAM by changing from a four-minute measurement period per hour to an eight-minute measurement period per hour.  The change should improve accuracy and reduce the signal-to-noise ratio.  George Allen suggested even larger increases in the measurement periods to further improve the quality of each measurement.  

9. If you ship your BAM back to Met One, Met One will:

· Add an additional temperature sensor and software to correct for noise induced by sudden temperature swings, 

· Install the new Teflon filter tape and modify the transport mechanism to accommodate the new tape, 

· Make the geometry improvement (reduce the gap between the detector and the source), and 

· Make the photomultiplier upgrade. 

Met One charges $1,000 for this service. It is not clear whether this price include a new roll of Teflon tape.   

10. Given the problems and costs associated with the new Teflon tape and its transport mechanism, many workshop attendees encouraged Met One to: 

· Add an additional temperature sensor and software to correct for noise induced by sudden temperature swings, 

· Make the geometry improvement (reduce the gap between the detector and the source), and 

· Make the photomultiplier upgrade, and 

· Increase the four-minute measurement period per hour to an eight-minute measurement period per hour or longer.  

These relatively easy changes would improve the accuracy of the BAM without jeopardizing instrument reliability.  Instrument operation and measurement reliability problems have been reported with Teflon tape instruments.  

11. Leak checks and cleaning the nozzle of the BAM with de-ionized water or propanol are important operation and maintenance practices.  Some states make these checks weekly.  

12. If a BAM unit is converted to a new Teflon tape unit, the correlation between the modified BAM and its collocated FRM monitor should be reexamined.  

13. Standard Operating Procedures (SOPs) for all instruments operated by the California Air Resources Board are located at: 

http://www.arb.ca.gov/aqdas/amwm.php
The SOP for the Met One 1020 BAM is located at: 

http://www.arb.ca.gov/aqdas/aqsbdocs1/400sop200306.pdf
