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PM2.5 Continuous Monitoring Sites
Reporting to AIRNow and AQS - February 2004
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National Monitoring Strategy

Major focus on multi-pollutant monitoring

NMS directs several technology investments:

o PM2.5 continuous monitors

o Trace gas analyzers for CO, SO2 and NO2/NOy
o Data Management Systems

Scientific review last summer

Draft regulatory changes being circulated
Implementation plan being written

Proposal expected this year

Final expected in 2005

PM2.5 continuous monitoring has two potential areas for
enhancements

o  Within network approval to replace part of FRM network
o DQO process to objectively define National Equivalency



What Is the expected quality of the
PM2.5 continuous monitoring data

(Presented at NAQC 2003, San Antonio)

Need to balance describing air quality in a general sense such
as AQI color codes with describing it in a very specific sense
such as an exact index value of 50

As a starting point for identifying the expected quality of the
data two statistics are suggested as compared to a collocated
FRM:

o method bias of +/-10%
Taken from DQOs that apply to NAAQS monitoring.
o correlation of 0.9 (squared correlation of 0.81)

Based on interpretation of “Data Quality Objectives
(DQOs) for Relating FRMs and Continuous PM2.5
Measurements to Report an AQI.

Ultimately, individual agencies need to decide for themselves.
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PM2.5 Continuous Monitoring
Data Comparisons

Vermont

FDMS
Mayville, WI

FDMS & TEOM
Seattle, WA

Kent Site

Met One BAM, TEOM, Radiance Research
Nephelometer

Lynnwood Site
FDMS, TEOM, Radiance Research Nephelometer
Indianapolis, IN
FDMS, TEOM, Rizzo



Futland, Bennington and Burlington FDMS TEOM vs FRM
Ath gtr 2002 - 4th gtr 2003
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PM, ¢ (ug/m)

Bennington 2003
FDMS TEOM and PM, . FRM

- Valid 24-hr averages
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PM, ¢ (ug/m)

Burlington 2003
FDMS TEOM and PM, . FRM

- Valid 24-hr averages
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Rutland 2002-2003
FDMS TEOM and PM, . FRM
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Daily PM2.3 Concentrations from 04/01/02 to 03/3103
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PM2.5 Continuous Monitor (ug/m”3)
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Mayville, WI
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CORRELATION : FRM vs TEOM and FRM vs FDMS
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Mayville, WI

SLOPE : FRM vs TEOM and FRM vs FDMS
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Mayville, WI

INTERCEPT: FRM vs TEOM and FRM vs FDMS
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Daily PM2.5 Concentrations from 04/01/02 to 03/3103
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Micrograms/cubic meter

Seattle-Kent Data Comparison
24 hour averages
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PM2.5 Continuous Monitor
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PM2.5 Continuous Monitor

Seattle-Lynnwood
Scatterplot - 2003
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Data courtesy of Mike Gilroy, PSCAA
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Seattle - Lynnwood

Monthly PM2.5 Concentrations for 1/6 FRM days
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Micrograms/cubic mete
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Daily PM2.5 Concentrations from 04/01/02 to 03/3103
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Seattle Qualitative Statements

No method is perfect - Complete agreement remains an unrealistic
expectation.

Each technology is credible in providing highly time resolved trends
of fine particle levels.

Barring development of the perfect method, decisions for
procurement need to be weighted significantly by logistics such as
cost of O/M, skill level required for use.

Seasonal adjustments for temperature and seasonal relationships
with FRM'’s are very important.

Use of different collocated technologies adds confidence in
assessing real-time trends despite frustration that occurs when one
reads 14 ug/m”3 and the other 16 ug/m”3. In reality, from a health
perspective they are about the same number. Need to make semi-
subjective judgement which device to trust and use it for making
decisions.
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PM2.5 Continuous Monitor

Indiana - Washington Park

Scatterplot 2003
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Daily PM2.5 Concentrations from 04/01/02 to 03/3103
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FDMS Notes

Vermont commented that data quality improved
when FDMS was installed in standard sample
station rather than small outdoor enclosures.

Datalogging is different than conventional TEOM
o See R&P note.

FDMS can be an upgrade to most TEOMSs

Indianapolis commented that warm days in normally
cold months can lead to higher FDMS values
relative to the FRM



Met One BAM 1020
[Scatterplots

2 scatterplots per state are selected to
llustrate performance over a range of
sites:

o Connecticut

o Illlinois

o Massachusetts
o Minnesota



Hartford, CT - 090031018
[June -September 2003
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June - September 2003

[Waterbury, CT - 090092123
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PM2.5 Concentration (ug/m”3)

Chicago, IL - 170314007
January -November 2003
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Chicago, IL - 170310057
January - December 2003
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Boston, MA - 250250042
July - November 2003
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Boston, MA - 250250043
June - November 2003

60

50 »
~—
& y =1.10x + 1.25
2 _
% R =0.91
S 40 *
N—r
e
O
§ *
+— 30 %
e
S
c . o
(@] 'S .
©) 20
o
(q\|
=
o
10
0 T T T T T T T T T
0 5 10 15 20 25 30 35 40 45

FRM (ug/m”3)
Data retrieved from AQS - 02/22/04

50



PM2.5 Concentration (ug/m”3)

St. Cloud, MN - 271453052

April - November 2003
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Duluth-Superior, MN-WI
271377551, Feb - Nov 2003
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[I\/Iet One BAM 1020 Notes

California ARB recommends:
o Flow and leak checks every two weeks

Potential iIssue with 5 microgram offset
If datalogger Is not set-up properly
o Only an issue with analog outputs

Smart Heater necessary to minimize
moisture interference



Summary Notes

Best scenario iIs when monitors do not need
corrections

PM monitoring technologies are capable of
providing data of desired quality for AQI purposes;
however:

o Need to make sure monitors are checked for
flow and leaks on routine basis

o Need to evaluate data:
Determine quality of data

Decide if a correction is necessary

O Document corrections on PM2.5 site information
table



California ARB Continuous PM2.5 ]
[Network Experience

= California ARB has a web site on PM2.5
continuous work for the State and Air
Districts to share information
o The site is designed to help the Air Monitoring

Technical Advisory Committee to communicate
their ideas within and outside the group.

m http://www.arb.ca.gov/amtac/phpnuke/

o The CARB Continuous PM2.5 Network
Experience presentation given at AMTAC in
October 2003 has been posted on this site.
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