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Introduction:

• As part of the Chemical Speciation Network (CSN) 
Assessment, a recommendation is being considered to rely on 
the PM2.5 FRM mass rather than the PM2.5 CSN mass 
(collected on a Met One SuperSASS) at sites where both 
concentration measurements are performed.

• This poster identifies the differences and similarities between 
the two mass measurements; assesses the comparability of 
these measurements by grouping the data in a number of 
different ways; investigates the data by assessing across 
States, by date, with wind speed, and with nitrate; and finally 
investigates how sample flow affects interpreting field blank 
data for both mass measurement programs.
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FRM/CSN Mass Assessment Background:

• PM2.5 FRM mass is collected at nearly every CSN monitoring station

• Multiple PM2.5 FRM makes and models are operated with either a WINS or 

VSCC to provide the PM2.5 cut point.

• PM2.5 Mass is collected in the CSN program using one channel of the Met One 

SASS or SuperSASS sampler

• The CSN PM2.5 cut point is provided using a sharp cut cyclone.

• Both the PM2.5 FRMs and CSN mass channels utilize a Teflon filter for 

gravimetric mass.

• Mass concentration data used in the assessment is from 2012; field blank data is 

from 2011-2013.

• Data were retrieved from EPA’s AQS database either using Discoverer or at: 

http://www.epa.gov/ttn/airs/airsaqs/detaildata/downloadaqsdata.htm.
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A PM10 inlet 
provides first 

stage separation, 
while a VSCC 

(or WINS, not 
shown) provides 

second stage 
separation.  

Sample flow 
operates at 

16.7 Lpm

Sharp Cut Cyclones

are installed with

the inlet pointed 

down.

Sample flow 

operates 

at 6.7 Lpm

Each channel

of the SASS 

Has a SCC.

PM2.5 FRM

PM2.5 SASS/ 
SuperSASS
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Comparison of Sample Collection on 

FRM and SASS/SuperSASS (SASS)
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Regardless of how we look at the data, the regression equation essentially tells us the same story:

 The slope is approaching 1

 The intercept is positive; meaning the SASS has a positive offset relative to the FRM

 The ratio of the SASS to FRM is fairly consistent.

Note:  Part 53 Performance FEM criteria are met for multiplicative bias 

(slope) and additive bias (intercept), but not for correlation.
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Lets examine how Field Blanks 

may affect the Intercept

• Differences in field blank contamination (FB concentration/volume of flow for routine sample) 

will result in an additive bias (intercept) between the CSN and FRM.  This is due to field blank 

concentrations being mostly consistent across all collected samplers rather than a function of the 

collected aerosol.

• Field blank contamination is exacerbated on the CSN mass as the volume of flow collected is 

substantially less than that of an FRM.

• CSN Teflon channel operates at 6.7 lpm = 9.6 m3 of air collected 

• FRM operates at 16.7 lpm = 24.0 m3 of air collected

• Even if the field blank concentration were the same, its overall effect is 2.5 more pronounced on 

the CSN channel than an FRM

• Example:  consider if the FRM and CSN programs both had field blank concentrations of 6 

micrograms.

• CSN:  6 µg/9.6 m3 = 0.63 µg/m3

• FRM: 6 µg/24.0 m3 = 0.25 µg/m3

• Therefore, at this concentration, which is very good, the difference in volume alone means that 

0.38 µg/m3 more additive bias is associated with CSN mass program. 
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What differences do we actually see in Field Blank 

contamination between CSN MASS and the FRM?

CSN Field Blanks 
(via national contract)

FRM Field Blanks
(all FRM FBs in AQS 88101)
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• Mean (µg/m3):  0.73 - 0.26 = 0.47 µg/m3

• Median (µg/m3):  0.60 - 0.21 = 0.39 µg/m3

• Therefore, using data from 2011 – 2013, ~0.4 µg/m3 of contamination is associated with 
the differences in field blanks and flow rates.



Conclusions:
• FRM and CSN mass compare favorably on most days.

 For entire 2012 collocated dataset, slope (multiplicative bias) and intercept (additive 
bias) meet Part 53 requirements for approval of class II methods

• Excluding the tails of the difference between the FRM and CSN mass appears to 
result in a slope approaching unity, but a remaining positive intercept (SASS higher 
than FRM).

• Wind speed shows no apparent relationship in explaining errors in the mass collected 
on the CSN mass.

• High nitrate days appear to have a mild impact on the CSN mass measuring slightly 
more than the FRM mass.

• Differences in the volume collected between the CSN and FRM samplers result in 
explaining a portion of the error in the intercept

• Reconstructed mass compared to FRM mass is a suitable approach to QC the CSN 
data.

• Since CSN mass and FRM mass are very similar and the FRM mass is the regulatory 
measurement, we recommend relying on the FRM mass as the mass measurement at 
CSN sites.
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