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Continuous PM Data Correction Mantra:

The best continuous data correction is no correction
The best continuous data correction is no correction

The best continuous data correction is no correction
The best continuous data correction is no correction

The best continuous data correction is no correction
The best continuous data correction is no correction

The best continuous data correction is no correction
The best continuous data correction is no correction

The best continuous data correction is no correction
The best continuous data correction is no correction

The best continuous data correction is no correction
The best continuous data correction is no correction

The best continuous data correction is no correction
The best continuous data correction is no correction

The best continuous data correction is no correction

•

Why? Any correction based on daily FRM data is inherently flawed as
we go toward sub-daily PM data metrics... for health standards or AQI



No correction?  
– we’re not quite there yet... but getting closer!

FDMS TEOM®:  The best TEOM yet!

But complex...

(Flow diagram credit: from R&P June 2002 newsletter)



News in ParticularNews in ParticularNews in ParticularNews in ParticularNews in Particular...............
TEOM UNIT MEETS PROPOSED CA STANDARD...
A TEOM monitor configuration optimized for use in environ-
ments with high volatility PM has been selected as one of the
monitors recommended for approval under California’s pro-
posed state regulations for PM-2.5 and PM-10.

PASSIVE SAMPLING OF H2S...
The Radiello Passive Sampling System has added support
for the measurement of ambient hydrogen sulfide (H2S),
which can occur in certain industrial processes and in oil/gas
exploration areas. Other gases for which Radiello passive
samplers are available include VOC’s and BTX, NH3, NO2,
SO2, O3, aldehydes, HCl, HF and anaesthetic gases.

ACCESSORIES FOR SPECIATION CARTRIDGE...
R&P has introduced a number of new options for the
ChemComb Model 3500 Speciation Sampling Cartridge:

• Bug screen to help prevent flies and bugs from entering
the sampling cartridge.

• Thin stainless steel rings (optionally coated with Teflon®

on one side) for holding 47 mm diameter filters that could
otherwise become damaged.

• Foam impaction inlets for PM-2.5 at flow rates of 10 and
16.7 l/min that do not require any greasing.

Coarse TCoarse TCoarse TCoarse TCoarse Trendsrendsrendsrendsrends
The USEPA appears to be headed toward the promulgation
of a new coarse PM standard sometime in 2003. This re-
flects the fact that coarse particles may exert a separate
impact on human health. The current PM-10 method does
not independently assess coarse PM mass concentration.

Dichotomous Partisol-Plus Sequential SamplerDichotomous Partisol-Plus Sequential SamplerDichotomous Partisol-Plus Sequential SamplerDichotomous Partisol-Plus Sequential SamplerDichotomous Partisol-Plus Sequential Sampler
This sampler separates and simultaneously collects fine and
coarse particles on two distinct sample filters in 47 mm filter
cassettes. The system automatically exchanges both filters
on the schedule determined by the user, and has a capacity
of up to 16 sets of filter cassettes.

The sequential dichotomous sam-
pler has become increasingly
popular among major air moni-
toring agencies in the US,
Canada and Europe. Collecting
fine and coarse particles sepa-
rately facilitates the identification
of air pollution sources and allows

for the direct determination of coarse and fine PM concen-
trations without subtraction.

TEOM Coarse Particulate MonitorTEOM Coarse Particulate MonitorTEOM Coarse Particulate MonitorTEOM Coarse Particulate MonitorTEOM Coarse Particulate Monitor
R&P is working together with the University of Southern
California to introduce a continuous coarse PM monitor. The
instrument is to be based upon the TEOM mass sensor and a
well-characterized sampling system developed at the univer-
sity for the sampling and concentration of coarse particles.

Prototypes of this instrument have been tested at various
locations in the US, and have been the subject of peer-re-
viewed scientific papers.

Flexible Sampling PlatformFlexible Sampling PlatformFlexible Sampling PlatformFlexible Sampling PlatformFlexible Sampling Platform
The Flexible Sampling Platform configuration of the Partisol
Model 2300 Speciation Sampler provides the utmost flexibil-
ity for users who would like to use their own sample collection
hardware. The unit contains the advanced flow control (four
independent flow controllers), sample
programming and data management
capabilities of the 12-channel specia-
tion sampler. The upper rack that
normally houses ChemComb car-
tridges is replaced by 12 barbed hose
fittings to connect user-supplied
sample collection hardware that op-
erates in the range of 5-18 l/min.

PM Speciation AnywherePM Speciation AnywherePM Speciation AnywherePM Speciation AnywherePM Speciation Anywhere
The Mini-Partisol Model 2100 Air Sam-
pler can be equipped with an optional
bracket to allow for battery-powered col-
lection of PM speciation samples.  This
configuration permits the easy installation
of the ChemComb Model 3500 Speciation
Sampling Cartridges also used in the Par-
tisol Model 2300 Speciation Sampler.

The Mini-Partisol supports advanced fea-
tures such as ActiVolTM flow control,
conditional sampling by meteorological in-
put, and optional modem communication.

[California FDMS, continued from previous page]
FDMS comparison results with the USEPA PM-10 Federal
Reference Method yielded a slope of 1.05, an r2 value of
0.97, and a y-axis intercept of 1.08.

The FDMS system utilizes a self-referencing principle to
quantify the mass of species volatilizing from its sample fil-
ter. The unit switches the filter in the TEOM sensor between
the ambient sample stream and a particle-free air flow every
six minutes. The monitor automatically adds the filter mass
loss due to volatilization to the sample stream mass concen-
tration to compute the final result.

The Series 8500 Filter Dynamics Measurement System is

available either as a complete unit or as a kit that can be
retrofitted onto TEOM Series 1400a monitors shipped since
January 1996 (Revision B).
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PM Speciation:PM Speciation:PM Speciation:PM Speciation:PM Speciation:
Manual and AutomatedManual and AutomatedManual and AutomatedManual and AutomatedManual and Automated
R&P’s Partisol Model 2300 Speciation Sampler and
ChemComb Model 3500 Speciation Sampling Cartridges are
being used by an increasing number of air monitoring agen-
cies in the US and overseas. The composition of particulate
matter continues to generate considerable interest because
of its potential impact on human health. Notable new users

of the R&P sampling equipment
during the past year are several
US states, Canada, localities in
France, and supersites in Taiwan
and Japan.

R&P’s speciation PM sampling
modules are unique for their flex-
ibility to use different inlets for
PM-2.5 and PM-10, with a

PM-1 inlet to be introduced shortly. Reusable honeycomb de-
nuders and other honeycomb materials to collect or scrub
selected gases make the system flexible for different needs.

At a number of sites in the US, the USEPA is sponsoring
pilot sites to demonstrate the feasibility of automatically moni-
toring the composition of fine particulate matter.  R&P is
well represented at these sites, with continuous monitors for
organic and elemental carbon (OC/EC), particulate nitrate
and particulate sulfate.

PM-2.5 FDMS Results vs. PM-2.5 FRM Sampler
Bakersfield, Oct 2001 - Feb 2002, Units 2 and 3

y = 1.035x + 3.243
R2 = 0.9766
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FDMS TEOM:  VT and NY early experiences good
Does a good job with SVOC aerosols
Nitrate loss issues in cold weather??   [30C, dry, no nitric acid]

Mimics FRM nitrate loss??

Preferential FDMS deployment in core urban areas
[or any area with large % SVM in PM2.5]

Most bang for the monitoring buck in mixed network
May not need ANY correction to be ‘FRM-like’ [warts and all]

Retrofit Potential:
Any “AB” series TEOM [not AA or AT] - Since 1996
Can use short Ekto shelter w/ mod kit for outdoors installation
Does not use existing SES add-on



Data Courtesy VT DEC



Collocated R&P FDMS and 50 Deg C TEOM at Queens College
NYSDEC Raw Hourly Averaged Data
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R&P FDMS TEOM at Queens College
NYSDEC Raw Hourly Averaged Data
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MetOne 1020 BAM vs. R&P FRM
Kent, WA  March-April 2002

R&P FRM
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.



Consensus: SES TEOM not worth the $$; minimal improvement
over 50C TEOM

BAMs? Getting Better; stay tuned.
Need ‘next generation’ technologies!!!

Still need 2x better LOD for stable 1-hour means

Generally simpler than FDMS TEOM

MetOne, BGI, TEI

BAMs potential: can run closer to ambient temp; simpler.

MetOne has substantial U.S. and Canada market penetration

Light Scattering?  Not for areas with complex aerosol mixtures...
NGN-3, TEI/MIE



TEOM and BAM Instrument Configurations

Need uniformity across U.S. and Canada [East and West]

Mapping and Forecasting (nowcast tool)
FRM reduction – draft National Monitoring Strategy...

TEOM Configuration Issues:

Several flavors of TEOMs in use [50C, SES, FDMS]

Different sensor flows (1 or 3 LPM) and [hopefully] flow splitters

Different PM2.5 inlets – URG cyclone, SCC, VSCC

STP vs Local T/P config confusion: A/S= 99 and 9 for both T and P!
March 2002 Rev B.003 of TEOM manual gets it right
Ships as PM10, with STP and internal factors of 1.03 and +3



Operating Manual, TEOM Series 1400a Ambient Particulate (PM-10) Monitor

SECTION 6:  SOFTWARE SETUP PAGE 6-7

      Revision B.003

The Set Temps/Flows screen contains the following information:

T-Case This field contains the setting and current value of
the temperature (°C) inside the control unit. The
default setting is 50° C and can be adjusted when the
monitor is in the Setup Mode. The current value can
not be edited.

T-Air This field contains the setting and current value of
the temperature (°C) of the air stream as it enters the
mass transducer. The default setting is 50° C and
can be adjusted when the monitor in the Setup
Mode. The current value can not be edited.

T-Cap This field contains the setting and current value of
the temperature (°C) inside the mass transducer.
The default setting is 50° C and can be adjusted
when the monitor is in the Setup Mode. The current
value can not be edited.

F-Main This field contains the setting and current value of
the main (SENSOR FLOW) flow rate (l/min). The
default setting is 3 l/min and can be adjusted when
the monitor is in the Setup Mode. The current value
can not be edited.

    SET TEMPS/FLOWS
T-Case>    50.00 50.00
T-Air      50.00 50.01
T-Cap      50.00 49.98

F-Main      3.00  3.00
F-Aux      10.00  9.98
T-A/S      25.00 25.00
P-A/S      1.000 1.000
Amb Temp 23.4
Amb Pres 0.988
FAdj Main 1.000
FAdj Aux 1.000

Figure 6-7. Set Temps/
Flows screen with additional
lines displayed.



Configuration Issues (continued)...

Default TEOM internal correction factors vs. none?

Negative data – truncated or not?  Analog default is truncated at 0!
Both BAM and TEOM; can be changed
Important if internal TEOM factors removed

External correction factors - site/season specific or ‘generic’?

BAMs:  Do they need much correction??

First Step – document the details of how they’re run:

Tim Hanley’s spreadsheet of continuous pm method configs
detailed list of what you might need to know...

Not just TEOMs...  BAMs have config issues too [heaters, 1-h lag]

MetOne has a solution for the 1-hour data lag for ESC loggers


