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Summary

• Network and method update

• Actionable recommendations from Atlanta conference that should 
improve FRM to continuous FEM data comparability:
– Utilize VSCCs on FRMs
– Ensure data below zero is reported if in the noise of the instrument, where 

appropriate

• Additional items we are following up on:
– Availability of instrument specific Auditor Checklists
– Training opportunities
– Development of FRM data quality visual Assessment
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Number of PM2.5 Continuous Monitors 
Reporting to AQS by Parameter Code

(comparing 2014 to 2016)
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PM2.5 Continuous Methods Reporting to AQS for 
NAAQS and AQI; Parameter Code = 88101)

Comparing 2012, 2014, and 2016.
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PM2.5 Continuous Methods 
Reporting to AQS for AQI

(Parameter Code = 88502)
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Migration to VSCCs for second stage separation on FRMs

• At Atlanta Conference we recommended utilizing VSCCs on FRMs.
– WINS and VSCC are statistically the same when both are clean.
– VSCC maintains a consistent cut-point over a longer period of time
– VSCC requires less maintenance than a WINS

• Sensitivity test indicated that an FRM with a VSCC will read ~2% closer 
to a continuous FEM than an FRM with a WINS

• To expedite migration to VSCCs, EPA issued a national contract with for 
State, local and tribal agencies to receive VSCC’s for their FRMs

• 64 cases where an FRM is still running a WINS and the agency has not 
received or requested a VSCC
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Reporting of slightly negative hourly data?
From Atlanta Conference:
• How to handle negative numbers?

– Of course the atmosphere cannot have a negative amount of PM in it.
– The regulation does not address negative numbers.
– EPA has had a long standing convention of allowing negative data into AQS

• If the atmosphere is very clean (approaching 0 µg/m3) and there is noise in the measurement, then a 
negative number may in fact be valid.

– Invalidating data or correcting to 0 would lead to biasing data higher 
• How much is too negative?

– Reference instrument manual, if addressed (e.g., Met One BAM allows up to -15 µg/m3)

• Databases:
– AQS - generally allows negative data for PM2.5 continuous monitors up to a -10 ug/m3
– AIRNow – default flag of data less than -4.99 ug/m3

• Valid negative numbers should be carried and included in reporting to data 
bases; however, public reports of data should not include negative numbers 

7



Summary of Methods and Negative Data Submitted to AQS in 2013 and 2015
(Percent of monitors reporting with at least some negative data: 

2013 = 73%; 2015 = 91%)
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Method Year

Total
Number of 
Monitors
Reporting

Number of 
Monitors 
Reporting 

with at least 
one Negative 

Hour

Percent of 
monitors 
reporting
negative 
numbers

Total number 
of Hours 
Reported 

Lowest Hourly 
data point 
Submitted

Highest Hourly 
data point 
Submitted

Met One BAM 1020
2013 258 194 75 1,948,125, -10 593

2015 293 273 93 2,219,974 -10 985

Met One BAM 1022 2015 2 2 100 1,280 -4 34

Thermo 5014i
2013 9 8 89 61,012 -10 131.3

2015 23 21 91 158,371 -10 299.8

Thermo SHARP
2013 17 13 76 107,195 -7.5 320

2015 23 11 48 162,792 -6.8 616.5

Thermo 8500C FDMS
2013 25 9 36 190,396 -9.5 914

2015 24 21 88 177,211 -16.7 512.2

Thermo 1405DF
2013 22 21 95 144,941 -10 787

2015 29 29 100 225,041 -10 297

Thermo 1405 FDMS
2013 5 1 20 29,594 -7.5 157.7

2015 9 9 100 50,627 -10 164.4

GRIMM 180
2013 2 0 0 12,976 0 130.9

2015 6 0 0 38,872 0.2 90.4

Teledyne 602 Beta
2013 1 1 100 1,747 -6.9 37

2015 1 1 100 8,277 -9.9 49.8



Availability of PM continuous 
Technical System Audit (TSA) Checklists

• We have developed two TSA 
Checklists that cover the most 
widely used PM continuous 
methods

– Met One BAM
– Thermo TEOM and TEOM-

FDMS

• Checklists cover four broad 
areas of operation

– Monitor
– Firmware and data logger
– Inlet and separator
– Maintenance and QC records

• Checklists will be/are available 
on AMTIC at:

https://www3.epa.gov/ttn/amtic/contmont.
html
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Training Opportunities
• We have invited instrument companies to 

provide hands on training at EPA 
Regional Offices

– Many Regions have invited monitoring 
agencies to join them.

– Goal is to get staff, managers, and 
auditors up to speed on the right things to 
look for to ensure methods are running 
appropriately.

• We have asked to have the applicable 
PM2.5 continuous monitoring Technical 
System Audit (TSA) Checklist covered as 
part of the training.

• What steps could we (or others) take to 
ensure training is available to those who 
need it?
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We are developing an automated 
PM2.5 FRM Visual Assessment

• In order to know if we are getting good PM2.5 continuous monitoring data we need to know if 
we are getting good FRM data.

• Similar to the PM2.5 continuous monitoring one page assessment, we are developing a one-
page visual assessment of a PQAO’s PM2.5 FRM data quality

• Will include up to 3 years of data for four indicators of PM2.5 data quality:
 Collocated precision
 Bias via Performance Evaluation Program
 Flow Rate Audits/Verifications
 Field Blanks
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PM2.5 FRM Visual Assessment
• Development is underway
• Working with STI on this project



Method Specific Topic
Met One BAM Zero Test

• After Denver Conference, several agencies shared their zero test data 
(IN, MD, NC, NH, Albuquerque NM, BAAQMD, Cherokee, Hamilton 
County OH)

• A relationship between ambient dew point and the zero test results of 
the Met One BAM was identified at most, but not all sites 
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Met One BAM Zero Test 
• Relationship between 

ambient Dewpoint and 
zero test results:
– When dew point goes down 

the BAM zero test data goes 
up. 

– The magnitude of the BAM 
1020 zero response is 
somewhat variable; however, 
data indicate that a 5 to 10 C 
drop in dew point 
corresponds to a 1 to 3 μg/m3

increase in the mass 
concentration. 
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Met One BAM Zero Test 
• Recommendations:

– Perform zero tests at the beginning of a season 
when the dewpoint will be representative of that 
season.

– Enter the negative of the zero test results in the Met 
One BAM in the field “BKGD”.  For example, an 
average from the sample period of -3.0 μg/m3 is 
entered as 0.0030 

– Delta-T. Log this channel in the BAM 1020 settings.  
See: Met One Presentation at the Denver 2012 
National Monitoring Conference 
(http://www.epa.gov/ttn/amtic/files/2012conference/
1B02BAM.pdf), page 9; set the Datalog Delta-T: to 
“YES”. 

– Log Met One BAM temperatures and RH data to 
your data logger
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Notes on PM2.5 Continuous FEMs

• Good comparability with filter-based methods can be achieved

• There are several reasons why a PM2.5 continuous method may not 
meet the desired comparability with a collocated filter-based method

– Filter-based methods are known to have their own biases
• e.g., In filter-based methods, the sample is often left in the sampler for several hours to days after the 

end of the collection period

– Continuous methods need to account for varying levels of moisture in the 
atmosphere; however, heating of the sample stream can lead to significant loss of 
PM

– Different measurement principles can lead to different results
– We are still learning how to fully optimize the use of PM continuous methods

• No method is perfect, but many can be sufficient to meet the 
monitoring objectives 16



Summary of Best Practices
 Ensure your getting good FRM data
 For most methods, slightly negative numbers can be valid and 

are to be reported
 Align your second stage separators (i.e., VSCC to VSCC)
 Site and Method Set-up
 Firmware updates?
 Leak Tests?
 Quality Assurance/Quality Control
 Utilize QC checks in your own data system and/or AIRNowTech.
 Data Transfer and Reporting
 Method Specific Topics
 Assessments – you need to look at your data and compare to 

other methods and sites. 17
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AMTIC Web Site at
https://www3.epa.gov/ttn/amtic/contmont.html

Provides detailed information on:

• Guidance Documents and Tools
• Policies and Data Management
• Available SOPs
• Technical Systems  Audit checklists
• CASAC files
• Assessments and Verifications
• Presentations 

https://www3.epa.gov/ttn/amtic/contmont.html
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