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Abstract

This report documents the quality assurance activities that were undertaken for the SLAMS
PM, ; environmental data operations for the calendar years 1999, 2000 and 2001 which are the
first three years of implementation of the PM, 5 monitoring program. The QA Report evaluates
the adherence to the quality assurance requirements described in 40 CFR 58 App. A and
evaluates the data quality indicators of precision, accuracy, bias, and completeness.

The criteria pollutant defined as particulate matter is a general term used to describe a broad
class of substances that exist as liquid or solid particles over a wide range of sizes. As part of the
Ambient Air Quality Monitoring Program, EPA measures two particle size fractions: those less
than or equal to [a nominal]10 micrometers, and those less than or equal to [a nominal] 2.5
micrometers, hereafter referred to as PM,, or PM, ; respectively. In general, the measurement
goal of the PM, ; Ambient Air Quality Monitoring Program is to estimate the concentration, in
units of micrograms per cubic meter (ug/m3 ), of particulates less than or equal to 2.5

micrometers ([Lm) that have been collected on a 46.2mm polytetrafluoroethylene (PTFE) filter.
For the State and Local Air Monitoring Network (SLAMS), the primary goal is to compare the
PM, ; concentrations to the annual and 24-hour National Ambient Air Quality Standard
(NAAQS). The national primary and secondary ambient air quality standards for PM, 5 are 15.0
micrograms per cubic meter ( pg/m’) annual arithmetic mean concentration and 65 pg/m’ 24-
hour average concentration measured in ambient air. A description of the NAAQS and its
calculation can be found in the July 18,1997 Federal Register Notice.

A quality system for the PM, s program was developed in order to achieve the data quality
objectives (DQOs) that were developed for this program. In order to meet these DQOs,
measurement quality objectives were developed for the data quality indicators of precision, bias,
accuracy and completeness. The report identifies the data quality indicators and how the
estimates of these indicators were derived, evaluates the results, and provides conclusions and
recommendations for future improvements.

The data evaluated in this report are based upon a data extraction in AIRS-AQS on 7/08/02.

In general, the results show a marked increase in completeness for routine and QA data from
CY99 to CYO1. Once sites start collecting data, the average data capture rate is 86%. Precision,
accuracy and bias estimates at national levels of aggregation in general are meeting the data
quality objectives of the program. Over 99% of the SLAMS sites are within the acceptable
uncertainty limits of the PM, ; DQOs.
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Executive Summary

This report documents the quality assurance activities that were undertaken for EPA’s PM,
environmental data operations for the calendar years 1999, 2000 and 2001 which are the first 3
years of implementation of the PM, ; monitoring program. Based on the OAQPS 3-year data quality
assessment, it is felt that the ambient air monitoring network, in general, has been operated in a
manner so that decisions can be made within acceptable levels of uncertainty.

In general, the measurement goal of the PM, ; SLAMS Ambient Air Quality Monitoring Program is
to estimate the concentration, in units of micrograms per cubic meter (p g/m3 ), of particulate matter

less than or equal to [a nominal] 2.5 micrometers (lim) that have been collected on a 46.2mm
polytetrafluoroethylene (PTFE) filter. For the State and Local Air Monitoring Network (SLAMS),
the primary goal is to compare the PM, 5 concentrations to the annual and 24-hour National
Ambient Air Quality Standard (NAAQS). The national primary and secondary ambient air quality
standards for PM, s are 15.0 micrograms per cubic meter ( pg/m’) annual arithmetic mean
concentration and 65 pg/m* 98" percentile 24-hour average concentration measured in ambient air.
A description of the NAAQS and its calculation can be found in the July 18, 1997 Federal Register
Notice.

In the ambient air monitoring network our measurements are always an estimate or a representation
of the true ambient air concentration. It is impossible to know with certainty the true value for any
measured quantity or estimate. This is due to the potential for measurement uncertainty (measure
the same thing twice and you will probably get two different answers) and due to population
uncertainty (does the measurement here represent the value 4 feet away or does the measurement
today represent the value tomorrow). As a result, we may sometimes report an estimate that is
above some important cutpoint (e.g. the level of an air quality standard) when in fact the true value
is below, or we may sometimes report an estimate that is below some important cutpoint when in
fact the true value is above. There is no way around this. Incorrect decisions can and will be made.

To reduce the number of incorrect decisions and estimate their probability of occurrence, we
carefully design monitoring networks and quality systems. By conducting quality control
measurements and periodically evaluating them, we can estimate, in the long run, the proportion of
incorrect decisions made. We emphasize in the long run. A decision based on an individual
measurement or an estimate (such as an annual average) at any individual site may or may not be
correct. We can not know the “truth” about one particular decision. But as we make decision after
decision after decision, in the long run we’ll know the percentage of the time that we are making the
correct decision. As such, we should not try to defend an individual measurement or an aggregate
of measurements from an individual monitor. Instead, we ensure that the monitoring network has
been designed and is being operated in a manner so that the errors in the decisions are within an
acceptable level.

The data quality objectives process, a seven step planning approach to develop sampling designs for
data collection activities that support decision making, was used to provide a framework for linking
measurement uncertainty, population uncertainty and the decision makers tolerance for making a
decision error. Once the DQOs were determined, OAQPS developed a quality system to control
and assess completeness, precision, bias, and accuracy in order to ensure one would make correct
decisions an acceptable percentage of the time. Table 1 summarizes data completeness and Table 2
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summarizes estimates of the primary data quality indicators of precision, accuracy, and bias at a
national level. Comments about these tables follow. In addition, Table 4 provides QA summary
information at the EPA Region, State and reporting organization level. The data evaluated in this
report was extracted for the Aerometric Information Retrieval System (AIRS) Air Quality
Subsystem (AQS) on 7/08/02.

Table 1. National PM, ; Completeness Summary (as of 7/08/02)

Data Type (base # sites) Calendar Years 3-Year

(75% considered acceptable) Average
1999 2000 2001

Routine Data (1027/602) * 28% 57% 72% 16% / 28%*

Collocation Precision 58% 70% 73% 67%

Flow Rate Accuracy) 66% 82% 79% 76%

Performance Evaluations 70% 97% 89% 85%

* 1027 are sites with PM, 5 data collected in any quarter, 602 sites collected data in all
12 quarters from 1999 -2001. 3 year average completeness provided for two types of sites

Table 2. National PM, . Estimates of Primary Data Quality Indicators (as of 7/08/02)

% of National Estimates 3-Year

Data Type Acceptance RO! Calendar Years Average

Criteria Meeting National

Criteria 1999 2000 2001 Estimates

Precision -Collocation 10% 86% 9.0% 6.7% 6.3% 7.2%
Accuracy-Flow Rate +4% 99% 0.1% 0.2% 0.2% 0.2%
Bias -Performance +10% 91% 0.8% -1.1% -4.6% 2.1%
Evaluations

'RO= reporting organizations

Completeness - Completeness is the percentage of data collected from the amount that was
expected or required to be collected. For this report, routine data completeness has been assessed
by two methods. The first method is based upon the strictest interpretation of the completeness
requirement in 40 CFR 50, App N that a site must collect 75% valid data in every quarter (12
quarters) in order for comparison to the NAAQS. As Table 1 indicates, the routine completeness
percentages for each year based on this requirement are fairly low but showed improvement over
the three year period. The low completeness is generally associated with initial start up issues in the
first quarter of 1999 since any site that was not operating in this quarter could not be considered
complete. Therefore, the 3-year completeness estimate of 28%, based on the 602 sites that operated
in all 12 quarters is the best estimate of completeness for NAAQS purposes. The second method of
estimating routine data completeness is called average capture and is related to completeness during
actual operation of a sampler (sampler start date and end date). The national 3-year average capture
rate is 86%, which presents a different picture than the NAAQS required completeness. Once a site
was operating it generally maintained an acceptable level of completeness and has improved each
successive year.

The completeness for the collocated precision, the flow rate accuracy check and the bias assessment
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(Performance Evaluation Program) have improved over the three years as Table 1 indicates.
However, improvements in completeness are needed at some reporting organizations.

Precision, Accuracy, Bias Assessments
Precision Assessment- (Collocated Precision Data)

Precision is the measure of mutual agreement
90% Confidence Interl\:;I;:t:;::en?:;:;;::::onal Precision Estimates among lndIVIdual measurements Of the same
20 property. The precision data quality objective
(DQO) is based on three years of precision data
5 (75% complete). Therefore, any one year or any
=794 quarter may exceed the criteria and still meet the
= precision data quality objectives. The national
N=7470 precision estimate is 7.2% CV and is based on
nireo M 32,356 collocated paired values where both
5 values are > 6 pg/m’. 13 of the 96 reporting
organizations had precision CV’s greater than the
o 10% DQO goal and 3 reported no data to estimate
Beisinge  RPSingle  RPSeq  Andsinge  Andaseq| Precision. The average CV of the these 13
reporting organizations is 12.6% with no CV
greater than 20%.

n=431

Precision (%)
3

Method

Only values > 6 ugj/m3 used|

Figure 1 3-Year precision estimates by method designation

OAQPS investigated whether there was any
significant difference in precision for the various method designations. Figure 1 provides 3-year
precision estimates and 90% confidence intervals for all 5 federal reference methods that operated
in the first three years of PM, ; implementation. With the exception of the Andersen single channel
instrument, the precision estimates are fairly similar and below the DQO. Reporting organizations
in only five states currently use or have used the single channel Andersen instrument. Two States
had 3-year precision estimates greater than 10 % CV which raised the national precision estimate
for the Andersen instruments above 10% CV DQO.

Based upon the assessments of precision in the 1999 and 2000 PM, ; QA Reports and the effect of
precision on the PM, ; data quality objectives, OAQPS determined that the 25% site collocation
requirement could be reduced to 15%. A Direct Final Rule was promulgated to this effect and was
posted in the Federal Register Tuesday, December 31, 2002.

Accuracy Assessment (Quarterly Flow Rate Audit Data)

For the information available, the results of the accuracy audits are very good. The national average
accuracy estimate is 0.18% which is well within the acceptance criteria of +4% of the standard and
+5% of the design value (see Table 2). The percentage of audits meeting the criterion (all method
designations) of +4% of the standard was 95% and the percentage meeting the criterion of + 5% of
the 16.67 L/min design flow rate was 97%. There was some difference between the audit failure
rates of the two major method designations. The Andersen sequential sampler with 2830 flow
audits failed the 4% criteria ~9% of the time and the 5% design standard ~6% of the time; whereas
the Rupprecht and Patashnick (R&P) sequential with 7639 flow audits failed the 4% standard ~4%
of the time and the 5% design standard ~2% of the time.

xi
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Bias Assessment - (Performance Evaluation Program and Routine Data)

Bias is the systematic or persistent distortion of a measurement process that causes errors in one
direction. As with precision, the bias data quality objective is based on three years of bias data
(75% complete). At a national level, the average bias is estimated at -2.1% and it appears that the
bias data quality objective is being met. Figure 2 provides further bias detail for the two major
method designations, the Andersen sequential and the R&P sequential, for the 3-year
implementation period. These two method designations represent over 90% of the monitors in the
PM, s network. In general, there has been a downward trend toward a negative bias for the most
used method designations over the 3-year period. This trend is more pronounced with the R & P
Sequential sampler. With the exception of the
first quarter in 1999, the two major method
designations are within the bias DQOs at a
national level of estimation. By the third
555 R8P Sequenial  ~—=—= Andersen Sequential |~~~ quarter of 2000, the Andersen sequential
would appear to be providing unbiased
N estimates. The bias for the R&P sequential
Lo N ] has had less variability from quarter to quarter
N e but appears to be trending down throughout
- = the 3-year period. OAQPS will closely
monitor the apparent trend over the next year.
- There are only 11 reporting organizations
99Q1 99Q2 99Q3 99Q4 00Q1 00Q2 00Q3 00Q4 01Q1 01Q2 01Q3 01Q4 that are exceeding the i 10% DQO, and Wlth
Quarter . the exception of Hawaii, which only had one
- — —Ccnvvanes7ougm il valid pair of values (most concentrations < 6
g;i;lr:aii(?nusarterly bias estimates of major method ug /m3)’ the other 10 reporting organizations
& have bias estimates between 10 and 15%.

Bias By Method Designation
DQO 10%

[~
=1
\

n
S
|

~

=
=)
-

Average Bias (%)

o

—101

Data Summary

Precision, accuracy and bias quality control requirements are being met at a national level which is
a positive sign. However, uncertainty estimates at the reporting organization may require some
attention. Of the 96 reporting organizations submitting PM, ; data to the AQS, 13 reporting
organizations (13%), had precision estimates greater than the precision goal and 10 (10%) had bias
estimates greater than the bias goal. Table 4 provides a summary assessment, at the reporting
organization and state level, of the data quality indicators of completeness, precision and bias.

Achievement of Data Quality Objectives

The ultimate goal of the PM,  Ambient Air Quality Monitoring Program quality system is to
provide data of adequate quality to the decision makers. One way to judge this is to determine
whether reporting organizations and their respective sites are meeting the PM, ; DQOs. A
discussion of the development and use of the data quality objectives are described in Section 1. In
order to determine whether a site was meeting the DQOs, the DQO assumption variables that are
listed in Table 3 had to be determined for each site, and input into a software tool developed to
estimate gray zones based on specified data uncertainty values. Gray zones are the area of the
performance curve where it is either not feasible to control decision errors to desired levels due to
resource requirements to do so or cannot be controlled due to expected or normal population and

Xii
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Table 3 DQO Assumption Variables

DQO PM2.5 National
Assumption DQO Average
Variables

Seasonal Ratio 5.3 2.2
Population CV 0.8 0.58
Auto Correlation | 0 0.1
Sampling 1 in 6 day 1 in 3 day
Frequency

Completeness 75 .83

Bias .1 .04

Meas. CV 1 .07

Gray Zone 122-18.8 pg/m® | 13.7- 16.4 pg/m’

measurement uncertainty. These gray
zones were then compared to the PM,
DQO gray zones to determine whether the
sites gray zone fell within PM, ; DQO
gray zones. Since bias and measurement
CV (collocated precision) are not
estimated for individual sites, precision
and bias data were averaged by reporting
organization and the average used to
represent the site value within that
reporting organization. Figure 3 provides
a comparison of the PM, ; DQO (green
solid) to the national average (blue/dotted)
based on the DQO assumption variables
listed in Table 3. As is illustrated, the
average national gray zone falls well
within the PM, ; DQO. The DQO
evaluation showed that population
uncertainty (sampling frequency,

P

Power Curves

]
M2.5 DQO

N
National Ave

Annual Avg PM2.5 Mass Data Quality Objectives

0.9 +

0.8 +

0.7 +

0.6 +

0.5 +
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0.4 +

0.3

0.2

0.1

0.0
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-
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Figure 3 Power curve for PM2.5 DQO and for a site based on the average

12

— |

15

13

14

16 17 18 19

True 3-yr Mean PM2.5 Mass Concentration

DQO input assumption values

20

21

distribution of population variability)
and measurement bias play a
significant role in the width of the
gray zone. Measurement precision
did not have a significant effect on
the gray zone which suggests more
imprecision could be tolerated with
little effect on decision errors. Based
on this finding, OAQPS proposed
reducing the collocated sampling
requirement from 25% to 15% as a
direct final rule which was
promulgated December 31, 2002.

Only 9 sites out of the 1024 sites
(less than 1%) submitting PM, s data
have gray zones that fall outside the
PM,; DQOs. All the gray zone
values for the 9 sites are very close
to the PM,  DQO gray zone. Since
the DQO software is a simulation
model that goes through ten of

thousands of iterations to generate the gray zones, when one uses the tool to generate a gray zone it
will change slightly from one calculation to the next. Therefore, sites that have gray zones that are
close to the PM, s DQO can flip from being inside to outside of the PM, ; DQO gray zone. All 9
sites are within 0.2 pg/m’ of the PM, ; DQO gray zone and are therefore within the “noise” of the
software. In addition, 3-year mean concentrations that are outside the PM, ; DQO gray zone have a
higher probability of correctly determining that their true concentration is above or below 15
pg/m3. Of these nine sites that had gray zones similar to the PM, ; DQO gray zone, 8 sites had 3-
year mean concentration values less than 12.2 pg/m® (below the gray zone) and one site has a mean
concentration within the PM, 5 gray zone. Therefore, based upon the current DQOs, the PM, 5
quality system being operated in a manner so that the errors in the decisions are within an
acceptable level.

xiil
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Summary Conclusions:

As stated earlier, it is felt that the ambient air monitoring network, in general, has been operated in
a manner so that decisions can be made within acceptable levels of uncertainty. Some
improvements can be made on data completeness, and OAQPS will continue to pursue concerns
about the bias trend.

Summary Table

Table 4 summarizes the completeness and data quality indicators by EPA Region for 1999-2001
data. Statistics are presented at the state and reporting organization level. Details of how the
estimates were generated are explained in Attachment 1. Data from both complete and incomplete
sites are used to estimate the data quality indicators. If no data have been reported to AQS, the
average percent completeness and data quality estimates will have ND (no data) indicated and the
number of complete or operating sites will be 0.

For data completeness, highlighted boxes indicate that the state or reporting organization has an
average data completeness that is less than 75%. For the data quality estimates, highlighted boxes
indicate that the state or reporting organization has a precision estimate that is > 10% or a bias
estimate that 1s > 10% or <-10%

The intent of this table is to help focus on where improvements to the quality system can be made.
Incomplete data or data exceeding the acceptance criteria decrease the certainty one has in a mass
estimate. One should not construe highlighted cells in Table 4 as implying that the data are invalid.
The acceptance criteria are simply goals and are not limits by which one would consider the data
unusable.

X1V
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Table 4. Summary Data Quality Statistics by State and Reporting Organiztion

Routine (SLAMS)

Precision

Bias

EPA Rep 99011 49.01
Region State Org Avg % Com pleten_ess 99-01(Avg % Com pletene_ss 99-01 ||Avg % Com pletene_ss 99-01 || Prec. Bias (%)
|Num complete sites 99-01/] Num operated sites 01/ Num operated sites 01/ |(% CV)
Num operated sites 99-01 Num required sites 01 Num required sites 01

1 CT ALL 87% 2/10 96% 4/3 83% 2/3 7.3 -5.7
1 MA ALL 73% 2/20 81% 5/5 80% 5/5 9.8 5.2
1 ME ALL 90% 0/5 75% 31 1% 11 6.1 7.0
1 NH ALL 73% 1/8 73% 3/2 75% 4/2 12.2 0.1
1 RI ALL 80% 0/6 82% 2/2 100% 2/2 54 4.6
1 VT ALL 92% 3/3 100% 11 92% 1M 10.0 -2.3
2 NJ ALL 7% 0/21 63% 4/5 95% 5/5 10.9 2.1
2 NY ALL 7% 3/44 94% 8/11 75% 11/11 5.8 -1.1
2 PR ALL 70% 0/10 39% 2/3 75% 3/3 6.4 -14.4
2 \| ALL 55% 0/2 ND oM 75% 1M 10.0 -5.2
3 DC ALL 76% 0/3 57% 21 92% 2/1 8.8 5.3
3 DE ALL 84% 3/7 99% 2/2 1% 3/2 71 0.5
3 MD ALL 1% 0/19 81% 3/5 2% 4/5 3.9 -6.8
3 PA 0021 72% 0/8 27% 3/2 1% 1/2 2.8 -3.9
3 PA 0851 80% 1/24 73% 6/6 7% 4/6 4.8 -3.8
3 PA 0861 74% 0/5 66% 11 67% 2/1 5.8 -0.7
3 PA ALL 7% 1/37 58% 10/9 73% 7/9 4.7 -3.2
3 VA ALL 82% 0/19 99% 3/5 82% 5/5 5.3 -5.2
3 WV | 1150 92% 3/6 100% 1/2 79% 0/2 5.9 -0.4
3 WV | 1151 93% 3/5 100% 11 75% 01 6.1 -4.0
3 wv ALL 93% 6/11 100% 2/3 78% 0/3 6.0 -1.5
4 AL 0013 82% 2/11 85% 2/3 85% 2/3 14.5 4.0
4 AL 0300 97% 11 95% 11 100% 01 5.9 -3.5
4 AL 0550 96% 3/3 54% 31 92% 11 7.6 -2.9
4 AL ALL 85% 6/15 1% 6/5 88% 3/5 10.6 1.7
4 FL ALL 90% 15/30 63% 14/8 95% 5/8 8.6 -5.6
4 GA ALL 82% 4/23 55% 6/6 88% 6/6 7.7 4.1
4 KY 0549 83% 2/4 53% oM 92% 11 8.2 -2.8
4 KY 0584 87% 0/16 69% 6/4 91% 3/4 7.4 -1.8
4 KY ALL 86% 2/20 67% 6/5 91% 4/5 7.5 -2.0
4 MS ALL 90% 3/16 1% 4/4 90% 5/4 6.8 -6.3
4 NC ALL 88% 11/28 76% 11/7 90% 77 6.3 -2.5
4 SC ALL 88% 5/15 91% 4/4 95% 3/4 3.4 -3.1
4 ™ 0170 94% 11 100% 11 100% 01 4.2 24
4 TN 1025 83% 4/16 64% 6/4 94% 5/4 8.9 -0.8
4 ™ ALL 84% 5/17 68% 715 94% 5/5 8.2 -0.5
5 IL 0258 89% 5/9 59% 3/2 82% 2/2 7.9 6.7
5 IL 0513 91% 15/26 50% 6/7 1% 77 6.4 6.0
5 IL ALL 91% 20/35 53% 8/9 74% 9/9 7.0 6.2
5 IN 0520 82% 3/32 81% 8/8 85% 9/8 7.4 -1.4
5 IN 0523 89% 0/7 92% 2/2 96% 2/2 5.9 1.1
5 IN ALL 84% 3/39 83% 10/10 88% 11/10 71 -0.8
5 MI ALL 86% 5/27 74% 777 79% 6/7 4.6 -1.3
5 MN ALL 72% 0/16 56% 4/4 67% 4/4 13.8 4.9
5 OH 0012 90% 1/3 82% 11 81% 11 9.3 5.9
5 OH 0151 93% 2/2 59% 11 100% 11 10.0 -3.0
5 OH 0220 75% 0/3 23% 11 83% 1M 12.5 3.2
5 OH 0229 91% 3/9 54% 2/2 88% 3/2 6.5 -2.2
5 OH 0287 79% 0/5 74% 11 56% 1M 8.0 -4.0
5 OH 0471 33% 0/0 ND 0/0 ND 0/0 ND ND
5 OH 0595 94% 11 28% 11 92% 1M 5.5 -4.1
5 OH 0634 92% 2/2 60% 11 94% 11 3.3 1.9
5 OH 0805 86% 1/3 52% 1M 81% 2/1 12.3 1.0
5 OH 0807 81% 0/2 9% oM 50% 11 3.7 10.0
5 OH 0809 83% 0/3 42% 11 75% 11 5.0 3.2
5 OH 0880 76% 0/2 37% 11 92% 11 10.5 -0.2
5 OH 0979 80% 4/10 93% 3/3 75% 3/3 4.7 -0.8
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EPA State Reb OF Routine (SLAMS) Precision Bias 99-01 99-01
Region porg 99-01 [Num complete | 99-01 | Num 99-01| Num Prec. (% | Bias (%)
5 OH ALL 85% 14/45 58% 14/15 82% 16/15 7.5 0.1
5 WI ALL 93% 13/22 82% 6/6 85% 6/6 8.1 0.8
6 AR ALL 76% 2/21 81% 6/5 68% 6/5 6.0 -8.6
6 LA ALL 93% 15/22 91% 4/6 100% 5/6 7.0 -9.2
6 NM 0017 86% 0/2 ND 1M 100% 1M 5.7 -14.0
6 NM 1218 82% 0/5 69% 2/1 88% 1M 7.0 -2.5
6 NM 1219 68% 0/1 86% 11 88% 1/1 5.3 -3.4
6 NM ALL 80% 0/8 63% 4/3 94% 3/3 5.8 -7.8
6 OK 0535 77% 0/8 60% 312 86% 5/2 10.7 -6.4
6 OK 0812 85% 1/5 64% 171 75% 11 7.9 -8.6
6 OK ALL 80% 1/13 61% 4/3 82% 6/3 9.8 -7.3
6 X ALL 63% 4/46 60% 12/12 68% 12/12 7.4 -9.6
7 IA 0613 92% 0/3 91% 1M 50% 0/1 5.4 14.4
7 IA 0874 89% 0/4 100% 1M 100% 3/1 3.7 -15.2
7 IA 1080 95% 5/10 91% 3/3 79% 3/3 3.6 -15.5
7 IA ALL 93% 5/17 93% 5/5 83% 6/5 4.0 -14.3
7 KS ALL 90% 1/12 88% 4/3 86% 4/3 8.2 -2.0
7 MO 0561 93% 3/3 89% 171 100% 2/1 2.0 4.7
7 MO 0588 94% 6/9 96% 3/2 96% 2/2 2.8 -8.7
7 MO 0986 100% 1M 80% 1M ND 0/1 3.6 ND
7 MO 0990 93% 2/3 100% 1M 92% 1M 5.8 4.5
7 MO 0992 94% 1/2 82% 1M 100% 0/1 6.1 -6.9
7 MO ALL 94% 13/18 90% 7/6 97% 5/6 4.6 -6.5
7 NE 0752 74% 0/10 68% 2/3 84% 5/3 6.2 -10.4
7 NE 0816 62% 0/3 56% 2/1 75% 2/1 13.8 -8.6
7 NE ALL 70% 0/13 62% 4/4 82% 7/4 10.1 -9.9
8 CO ALL 82% 2/13 72% 4/4 92% 4/4 7.3 2.3
8 MT 0250 94% 2/2 93% 1M 100% 1M 14.1 -2.9
8 MT 0730 85% 2[7 64% 2/2 70% 3/2 4.9 -7.1
8 MT 0787 83% 0/1 85% 1M 63% 1M 11.8 0.6
8 MT ALL 86% 4/10 7% 4/4 75% 5/4 12.5 -4.8
8 ND ALL 91% 17 97% 2/2 83% 1/2 6.1 5.9
8 SD ALL 84% 2/10 78% 3/3 73% 3/3 10.5 10.8
8 uTt ALL 90% 8/16 64% 4/4 98% 4/4 7.4 1.4
8 WY ALL 94% 3/5 89% 171 75% 1/1 6.5 7.2
9 AZ 0053 83% 0/3 85% 1M 92% 21 7.4 0.4
9 AZ 0864 72% 0/2 31% 1M 75% Al 10.0 11.6
9 AZ ALL 80% 0/5 49% 2/2 83% 3/2 8.1 6.0
9 CA 0086 85% 1/15 9% 0/4 93% 4/4 8.2 3.9
9 CA 0145 79% 6/22 72% 6/6 85% 6/6 8.9 0.0
9 CA 0458 38% 0/1 ND 0/1 25% 1/1 ND ND
9 CA 0709 71% 0/1 64% 11 50% 0/1 7.2 10.7
9 CA 0942 73% 1/12 59% 2/3 66% 4/3 9.6 -4.6
9 CA 0972 79% 3/16 58% 5/4 78% 3/4 9.2 -2.2
9 CA 1118 86% 3/14 84% 3/4 89% 2/4 5.4 0.0
9 CA ALL 80% 14/81 65% 17/23 81% 20/23 8.5 -0.3
9 HI ALL 88% 2/5 75% 2/1 100% 1M 16.3 -17.5
9 NV 0145 85% 0/2 ND 0/1 ND 0/1 ND ND
9 NV 0226 92% 2/5 96% 11 81% 1/1 6.0 -6.0
9 NV 1138 98% 171 99% 11 100% 11 2.9 -3.7
9 NV ALL 92% 3/8 97% 2/3 89% 2/3 4.5 4.8
10 AK ALL 85% 0/7 54% 32 64% 2/2 7.5 -0.3
10 ID 0511 94% 7/12 56% 4/3 100% 3/3 4.4 -3.5
10 ID 0962 83% 0/1 91% 1M ND 0/1 9.1 ND
10 ID ALL 93% 7/13 60% 5/4 100% 3/4 5.8 -3.5
10 OR ALL 91% 11/23 85% 7/6 95% 4/6 4.5 -6.3
10 WA ALL 88% 9/20 80% 6/5 89% 6/5 5.2 4.1
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1. Introduction

The QA Report should be viewed as a 3-year evaluation to determine whether or not the PM, ;
monitoring network is providing data of acceptable quality for its primary use, the comparison of
routine ambient air quality data to the national ambient air quality standards (NAAQS). The
Report will evaluate adherence to the quality assurance requirements described in 40 CFR 58
Appendix A and assess the data quality indicators of completeness, precision, accuracy, and bias
for the calendar years 1999, 2000 and 2001. From this standpoint the report provides a
retrospective view on data quality. However, the report will also look at various trends in the data
and will take a prospective view on what the more recent data quality is telling the data user.

Data used in this report was extracted from the Aerometric Information Retrieval System (AIRS)
Air Quality Subsystem (AQS) on 7/08/02 and is for SLAMS/Tribal sites reporting PM, ; data that
are collected using the method designation codes 116-120.

Most of the data quality indicator evaluations will be at the national and reporting organization
level of aggregation; some evaluations will occur at the method designation and the site level.
Some of the graphical representations of the data will be too large to include in the report and will
be displayed at the AMTIC Web Site (http://www.epa.gov/ttn/amtic/pmqga.html). Examples of
these graphics and the web site location will be included in the appropriate sections of this report.

Organization of QA Report
The report has been organized into 3 main sections:

» Section 1: overview of the PM, . monitoring program, and the implementation aspects of the
quality system relative to the quality assurance requirements described in 40 CFR
58 App A.

» Section 2: results of the data quality assessment.

» Section 3: summary and conclusions of the data quality assessment results and
recommendations based upon experiences of three years of implementation of the
quality system.

Program Overview

The criteria pollutant defined as “particulate matter” is a general term used to describe a broad
class of substances that exist as liquid or solid particles over a wide range of sizes. As part of the
Ambient Air Quality Monitoring Program, two particle size fractions are measured; those less
than or equal to [a nominal]10 micrometers, and those less than or equal to [a nominal] 2.5
micrometers, hereafter referred to as PM,, or PM, ; respectively.

The background and rationale for the implementation of the PM, 5 ambient air monitoring can be
found in the Federal Register 40 CFR 50 July 18, 1997 . In general, the measurement goal of the
PM, ; network is to estimate the concentration, in units of micrograms per cubic meter (p,tg/m3 ), of
particulate matter less than or equal to [a nominal] 2.5 micrometers (Lm) aerodynamic diameter
collected over a 24 hour period.
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A major objective for the collection of the data is to compare PM, 5 concentrations to the annual
(15.0 pg/m’ annual arithmetic mean concentration) and 24-hour (65 pg/m’ 24-hour average
concentration) NAAQS. A description of the NAAQS and its calculation can be found in the
July 18, 1997 Federal Register notice.

As described in the following section (DQOs), OAQPS designed a quality system based upon the
primary objective of the network, which was the comparison of data to the NAAQS. For this
comparison, State, local, and Tribal monitoring organizations are required to sample using a
Federal Reference Method (FRM) or Federal Equivalent Method (FEM). The description of the
PM, ; FRM is included in 40 CFR 50, App. L, published as a final rule in the Federal Register on
July 18, 1997. There are a number of designated federal reference and equivalent method
samplers at this time whose descriptions can be found on the AMTIC Website in
(http://www.epa.gov/ttn/amtic/pmfrm.html ) All PM, ; sampling sites that provide data for
comparison to either the 24-hour or the annual PM, ; NAAQS for the purposes of addressing
attainment and nonattainment decisions must employ designated FRM/FEM sampling
techniq